
From: Deavers. Ron
To: Bonaccorso. Amy
Subject: FW: Radiation Question - Any Answers?
Date: Tuesday, March 22, 2011 5:00:15 PM

Do you want me to call this guy?

From: McIntyre, David
Sent: Tuesday, March 22, 2011 4:58 PM
To: Bonaccorso, Amy; Burnell, Scott; Janbergs, Holly; Tobin, Jennifer
Cc: Deavers, Ron; Harrington, Holly; Couret, Ivonne
Subject: RE: Radiation Question - Any Answers?

Did anyone respond to this? The guy is probably so annoying that they'll tell him
anything to get him off the phone.

For future reference:

Here are the media contacts from both EPA and DOE. Feel free to give these to members
of the public as well, since everyone and his uncle has been calling us.

NEWS MEDIA CONTACT FOR EPA:
press@epagoV
202-564-6794

NEWS MEDIA CONTACT FOR DEPARTMENT OF ENERGY:
(202) 586-4940

EPA's RadNet data is online, though not particularly readable. This page explains that
EPA does indeed monitor for radiation and gives a link to RadNet:
httrp:llwwwepa.govlradi-ition/rertlnionitoring.htrnl

From: Bonaccorso, Amy
Sent: Tuesday, March 22, 2011 1:54 PM
To: Burnell, Scott; McIntyre, David; Janbergs, Holly; Tobin, Jennifer
Cc: Deavers, Ron
Subject: Radiation Question - Any Answers?

I just had a person call me and insist that we monitor background radiation and
have numbers .... he said we stopped releasing them after Chernobyl.

I have his name and number and he wants a call back.

He says other agencies are sending him here .... saying we have numbers. An EPA
person, he told me, said they do not monitor radiation (?)

I gave him the EPA's email address for radiation questions.



Can anyone help me here? Am I missing anything?
G nrrinn And~rnl/

Thanks,

Amy



Rivera-Lugo, Richard

From: Tregoning, Robert
Sent: Tuesday, March 22, 2011 11:58 AM
To: Klein, Paul; Taylor, Robert
Cc: Csontos, Aladar; Hardies, Robert; Makar, Gregory
Subject: RE: Staff Comments on Issues Related to Sea Water in a BWR Plant

Rob/Paul:

Paul did a good job of summarizing the discussion. I just have a couple of items that you may want to add
based on our call this morning

1. Heat exchanger plugging with salt is more likely if recirculation is restored prior to flushing the system to
remove as much as salt water as possible. This caveat could be added to Paul's summary to clarify.

2. We did not perform a check on any of the calculations in this document and recommend that all
calculations be verified (if they haven't already) by an independent or additional party.

3., The write-up may also want to address the maximum level that the salt accumulation could reach
before possibly impacting either the salt water injection process or rate or the core cooling efficiency.

Rob

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile:(b)(6)
fax: 301-251-7425

From: Klein, Paul
Sent: Tuesday, March 22, 2011 11:38 AM
To: Taylor, Robert
Cc: Tregoning, Robert; Csontos, Aladar; Hardies, Robert; Makar, Gregory; Klein, Paul
Subject: Staff Comments on Issues Related to Sea Water in a BWR Plant

Rob,

In the interest of timeliness I am forwarding a summary of our phone call discussion this morning. Since the
team has not reviewed this document, I ask all on distribution to review and make any additional comments as
needed. Thanks for the rapid support this morning!

Paul

Paul Klein
USNRC
301-415-4030

/7/



Rihm, Roger

From: Rihm, Roger
Sent: Tuesday, March 22, 2011 12:21 PM
To: Nelson, Robert
Subject: RE: Request: Congressional Correspondence on Japan

Will do.

From: Nelson, Robert
Sent: Tuesday, March 22, 2011 11:35 AM
To: Rihm, Roger
Subject: Request: Congressional Correspondence on Japan

Eric Leeds has assigned me as the NRR External Communications Coordinator for responses related to the
events in Japan. Please keep me in the loop on any requests for assistance from OEDO to NRR

Robert A. Nelson
(b)(6)

Deputy Director
Division of Operating Reactor Licensing

Office of Nuclear Reactor Regulation.

SU.S.NRC
J4,•.t8•W , ,,•I , *,,d, S* (b)(6)

E-mail: robertnelsonanrc.ov I Office: (301) 4(301) 415-21021

From: Rihm, Roger
Sent: Tuesday, March 22, 2011 10:42 AM
To: Nguyen, Quynh; Meighan, Sean
Cc: Scales, Kerby; Mathew, Roy; Roquecruz, Carla
Subject: Congressional Correspondence on Japan

I've heard from most of you with questions about proceeding on some of the many letters we have received since the
events in Japan. We've just met with OCA and are proceeding as follows: For most of the letters (Markey, Kucinich.
Boxer/Carper, and Lowey) I am going to draft an interim response that basically tells them of our near and longer term
plans to do a review of facilities, etc., and does NOT attempt to address their many specific questions. That will come
after our reviews are complete. For a couple of others that ask some narrower ques, I am going to try to respond more
directly (and as final correspondence).

Bottom line: there is no need for you to do anything right now. I will ask if/when I need specific assistance. I will work
with the OEDO mailroom to adjust green ticket deadlines accordingly.

Call me if you have any questions.

Roger S. Rihm
Communications and Performance Improvement Staff
Office of the Executive Director for Operations
US NRC

1



Schaperow, Jason

From: Schaperow, Jason
Sent: Tuesday, March 22, 2011 10:45 AM
To: Santiago, Patricia
Subject: RE: SOARCA Briefing for NSIR senior management

No. I didn't. I just sent him an email asking him to contact me.

From: Santiago, Patricia
Sent: Tuesday, March 22, 2011 9:58 AM
To: Schaperow, Jason
Subject: Re: SOARCA Briefing for NSIR senior management

Did u offer the discussion we had on a simple approach such as providing the nrr brief slides and ask them to let us know
any thoughts on when and whether they want the brief. Thanks

Sent from an NRC BlackBerry
Patricia Santia. -/ (b).(6) Sa ta °- .

From: Schaperow, Jason
To: Santiago, Patricia
Cc: Chang, Richard
Sent: Tue Mar 22 09:53:53 2011
Subject: SOARCA Briefing for NSIR senior management

Hi Pat,

Per your request, I called Randy Sullivan regarding setting up a SOARCA briefing for NSIR senior
management. I just got his answering machine. So, I sent him an email asking him to contact me.

I also checked the watch schedule for the Ops Center. It shows Randy on watch at the following times:
Mar 23, 11 pm-7am
Mar 24, 11 pm-7 am
Mar 25, 11pm - 7 am
Mar 26, 11 pm - 7 am
Mar 30,11 pm-7 am
Apr 1,11 pm-7 am

I hope this helps.

Jason



Andersen, James

From: Andersen, James
Sent: Tuesday, March 22, 2011 4:00 PM
To: Williams, Donna
Cc: Sanfilippo, Nathan
Subject: RE: DRAFT SRM - COMGBJ-1 1-0002 (NRC Actions Following the Events in Japan)

Okay, I will let Bill and Marty work it. Thanks for letting me know.

Jim A.

From: Williams, Donna
Sent: Tuesday, March 22, 2011 3:58 PM
To: Andersen, James
Cc: Sanfilippo, Nathan
Subject: RE: DRAFT SRM - COMGBJ-11-0002 (NRC Actions Following the Events in Japan)

Jim

Mike sent his comments directly to Bill and Marty. I unfortunately do not have a copy of them.

From: Andersen, James
Sent: Tuesday, March 22, 2011 3:53 PM
To: Williams, Donna
Cc: Sanfilippo, Nathan
Subject: RE: DRAFT SRM - COMGBJ-11-0002 (NRC Actions Following the Events in Japan)

Donna, I talked with Bill and he does not want to comment on the draft tasking memo. If Mike feels strongly

about it, I suggest he talk with Bill. Thanks.

Jim A.

From: Williams, Donna
To: Sanfilippo, Nathan
Sent: Tue Mar 22 15:24:19 2011
Subject: RE: DRAFT SRM - COMGBJ-11-0002 (NRC Actions Following the Events in Japan)

Nathan

NRO will likely have a comment on the draft SRM. Working on it now with Mike/Gary.

From: Sanfilippo, Nathan
Sent: Tuesday, March 22, 2011 2:03 PM
To: Williams, Donna
Subject: Fw: DRAFT SRM - COMGBJ-11-0002 (NRC Actions Following the Events in Japan)
Importance: High

Fyi

Sent from my NRC BlackBerry

Nathan Sanfilippo

I



0I

F-xecutive Ter.naical Assistant((b)(6) 1

From: RidsEdoDraftSrmVote Resource
To: Ash, Darren; Borchardt, Bill; Boyd, Lena; Buckley, Patricia; Clarke, Deanna; Cohen, Miriam; EDO_StaffAssistants;
Flory, Shirley; Fry, Jeannie; Garland, Stephanie; Johnson, Michael; Mamish, Nader; Matakas, Gina; Miles, Patricia; Miller,
Charles; Owen, Lucy; Riddick, Nicole; RidsAdmMailCenter Resource; RidsCsoMailCenter Resource; RidsFsmeOd Resource;
RidsHrMailCenter Resource; RidsNmssOd Resource; RidsNroMailCenter Resource; RidsNrrOd Resource; RidsNsirMailCenter
Resource; RidsOeMailCenter Resource; RidsOiMailCenter Resource; RidsOIS Resource; RidsResOd Resource;
RidsRgnlMailCenter Resource; RidsRgn2MailCenter Resource; RidsRgn3MallCenter Resource; RidsRgn4MailCenter
Resource; RidsSbcrMailCenter Resource; Thomas, Loretta; Virgilio, Martin; Walker, Dwight; Weber, Michael
Sent: Tue Mar 22 13:57:54 2011
Subject: FW: DRAFT SRM - COMGBJ-11-0002 (NRC Actions Following the Events in Japan)

From: Wright, Darlene
Sent: Tuesday, March 22, 2011 1:19 PM
To: Baggett, Steven; Bates, Andrew; Batkin, Joshua; Bavol, Rochelle; Blake, Kathleen; Bozin, Sunny; Bradford, Anna;
Bubar, Patrice; Bupp, Margaret; Burns, Stephen; Chairman Temp; Clark, Lisa; Coggins, Angela; Cordes, John; Crawford,
Carrie; Davis, Roger; Fopma, Melody; Franovich, Mike; Gibbs, Catina; Hackett, Edwin; Hart, Ken; Harves, Carolyn;
Henderson, Karen; Herr, Linda; Hipschman, Thomas; Hudson, Sharon; Joosten, Sandy; KLS Temp; Kock, Andrea; Laufer,
Richard; Lepre, Janet; Loyd, Susan; Mamish, Nader; Marshall, Michael; Monninger, John; Moore, Scott; Orders, William;
Pace, Patti; Poole, Brooke; Reddick, Darani; RidsEdoDraftSrmVote Resource; Rothschild, Trip; Savoy, Carmel; Sharkey,
Jeffry; Shea, Pamela; Snodderly, Michael; Sosa, Belkys; Speiser, Herald; Svinicki, Kristine; Temp, GEA; Temp, WCO;
Temp, WDM; Thoma, John; Vietti-Cook, Annette; Warren, Roberta; Zorn, Jason; Tadesse, Rebecca; Joosten, Sandy;
Castleman, Patrick; Montes, David; Dhir, Neha; Adler, James; Jimenez, Patricia; Muessle, Mary; Nieh, Ho; Ostendorff,
William; Warnick, Greg; Apostolakis, George; Pearson, Laura; Lui, Christiana; Lisann, Elizabeth
Cc: Lewis, Antoinette
Subject: DRAFT SRM - COMGBJ-11-0002 (NRC Actions Following the Events in Japan)
Importance: High

The attached file contains a draft SRM which is being circulated for Commission review. Your response is
requested 'as'sloon::;'spractical today. As provided in the Internal Commission Procedures, the staff is
"...afforded an opportunity to review the SRM to ensure that the Commission decision is clear and
understandable and that resource, schedular, and legal constraints are properly considered." Please provide
any responses to Ken Hart (KRH), Richard Laufer (RJL), Rochelle Bavol (RCB5), and Pam Shea (PWS).

2



From:
To: 1(b)(6)
Subject: -Kt: ueson about reactor disaster preparation
Date: Tuesday, March 22, 2011 4:11:18 PM

Dear Mr. Ison,
Thank you for your inquiry. The NRC is assisting our counterpart in Japan (NISA) as
requested. Once the event is over, we anticipate learning a lot from the recent events at
Fukushima and intend to evaluate what features in our regulations can be enhanced to
provide greater safety and security in the event of an emergency (e.g. earthquake,
tsunami). Our licensees have to meet our regulations and we monitor that through
inspections at the plants. I hope this addresses your concern.

From: Roger Ison (b)(6)

Sent: Monday, Maletr21, 2011 9:50 PM
To: OPA Resource
Subject: Question about reactor disaster preparation

I hope this is the appropriate method to ask a question I want to pose.

It seems apparent to me that while designers have done everything they could

think of to make reactors able to survive various kinds of failures, the engineering

of these machines has not provided adequately for access AFTER a catastrophe.

And I'd like to ask if the same is true of more modern reactor facilities.

I will use Fukushima as an example, but I am not proposing solutions to the

Japanese problem - I'm trying to make a clear point about reactor facility design.

For example, the Japanese had to cut through a cement wall in order to connect

external power. There could have been externally accessible contacts for this

purpose in case of emergency. There could even have been pre-laid cables

extending some distance away.

Likewise the control rooms. There seems to be, at least at the Fukushima plant, no

provision for remote access to the instrumentation and control circuits. They can't

see what's going on in the reactor at least in part because the control rooms are



too "hot", or so it has been reported. Why no remote accesss?

At Fukushima it has been too dangerous for helicopters to hover over the plant to

drop water. But if there had been cables strung overhead when the plant was

built, it would have been possible to pull a fire hose out by means of pulleys and

spray water directly downward. Why was there no provision of this sort - if not

exactly this, why not something, in any case? Why not have embedded pipes

through the concrete and then upward, for emergency use?

In the worst case, if a reactor had to be buried, it would be helpful to have very

tall concrete walls surrounding the entire facility. Such walls could form sort of
"mold" into which to pour sand and concrete for the funeral if entombment were

necessary. They're not pretty but they'd work.

I'm sure you can think of many other provisions of this sort. Do modern reactors

have these features? If not, why not?

Thanks

Roger Ison
(b)(6)



From: Deavers. Ron
To: ý T E T 7 -

Subject: Kt: into - raoiaton
Date: Tuesday, March 22, 2011 4:13:07 PM

Dr. A•jirom,

The NRC continues to monitor information regarding wind patterns near the Japanese plants and
given the distance between Japan and the U.S. -we are not expected to experience any harmful

levels of radioactivity In Hawaii, Alaska, U.S. Territories, or the West Coast of the United States.
The EPA has publicly stated its agreement with NRC's assessment. You may have already seen the
NRC's official statement, and let me assure you that we have experts monitoring the situation 24-7.
If the situation changes, you can find updates on this our website with information specific to this

current crisis in Japan: http:Z/www.nrc.gov/iapan/iapan-info.html



From: Bonaccorso, Amy
To: 0rrir=-dQU
Cc: Dearers, Ron
Subject: FW: US Boiling Water Reactors with Mark I Containments
Date: Tuesday, March 22, 2011 9:13:00 AM

This inquiry is too technical for Jenny. First one ever! Can you help us determine what to
do with it?

From: Tobin, Jennifer
Sent: Monday, March 21, 2011 6:56 PM
To: Bonaccorso, Amy
Cc: Deavers, Ron
Subject: RE: US Boiling Water Reactors with Mark 1 Containments

This one is way too technical for me too! This would require some serious research and
information gathering .... Perhaps pass it back to Holly or Dave?

Sorry I couldn't help on this one!

From: Bonaccorso, Amy
Sent: Monday, March 21, 2011 10:20 AM
To: Tobin, Jennifer
Cc: Deavers, Ron
Subject: FW: US Boiling Water Reactors with Mark 1 Containments

Way too technical for me to even attempt to respond to.

We are seriously thankful for you Jenny!

From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Monday, March 21, 2011 9:06 AM
To: Bonaccorso, Amy
Subject: FW: US Boiling Water Reactors with Mark 1 Containments

L.irom: Pam Shallenbergerl-
Sent: Sunday, March 20, 2011 9:49 PM
To: OPA Resource
Subject: US Boiling Water Reactors with Mark 1 Containments

Question:
Do all US Boiling Water Reactors with Mark 1 Containments have hard pipe vents from both the
Suppression Pool, and Primary Containments to the Elevated Release Point so the Reactor Building
will not accumulate hydrogen during venting. .(17

/ 7$



From: Bonaccorso. Amy

To: Tobin. Jennifer
Cc: Deavers. Ron

Subject: RE: US Boiling Water Reactors with Mark 1 Containments

Date: Tuesday, March 22, 2011 9:14:00 AM

Wow - that's impressive - too technical for you!? I sent it to Holly.

Thanks,

Amy

From: Tobin, Jennifer
Sent: Monday, March 21, 2011 6:56 PM
To: Bonaccorso, Amy
Cc: Deavers, Ron
Subject: RE: US Boiling Water Reactors with Mark 1 Containments

This one is way too technical for me too! This would require some serious research and
information gathering .... Perhaps pass it back to Holly or Dave?

Sorry I couldn't help on this one!

From: Bonaccorso, Amy
Sent: Monday, March 21, 2011 10:20 AM
To: Tobin, Jennifer
Cc: Deavers, Ron
Subject: FW: US Boiling Water Reactors with Mark 1 Containments

Way too technical for me to even attempt to respond to.

We are seriously thankful for you Jenny!

From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Monday, March 21, 2011 9:06 AM
To: Bonaccorso, Amy
Subject: FW: US Boiling Water Reactors with Mark 1 Containments

From: Pam Shallenbery (b)(6)
Sent: Sunday, March 2012i :9 PM
To: OPA Resource
Subject: US Boiling Water Reactors with Mark 1 Containments

Question:



Do all US Boiling Water Reactors with Mark 1 Containments have hard pipe vents from both the

Suppression Pool, and Primary Containments to the Elevated Release Point so the Reactor Building

will not accumulate hydrogen during venting.



From: Bonacoso AM
To: (b)(6)
8cc:
Subject: REPLY: Response from "Contact Us about Public Meetings on Nuclear Security and Safeguards;
Date: Tuesday, March 22, 2011 9:56:00 AM

Hello Ms. Menard:

We will be evaluating this event in Japan, once it finishes unfolding, and I'm sure we will learn lessons
from the Japanese response. Concerning the plants in the United States - we will be doing a thorough
review.

Thank you,

Amy

----- Original Message- ------ (b)(6)

From: menard.laurie@gmail.conI I
Sent: Monday, March 21, 2011 j.j-PM
To: NSIRWebServices Resource
Subject: Response from "Contact Us about Public Meetings on Nuclear Security and Safeguards;

Below is the result of your feedback form. It was submitted by
(b)(6)

~on Monday, March 21, 2011 at 16:31:40

comments: I am watching your press conference regarding the nuclear disaster in Japan on C-Span.
Given the obvious facts of the disaster, and given that the nuclear power plant in my area (San Onofre)
was built to withstand only a 7.0 earthquake and a tsunami wave of only 25 feet, your claims that
nuclear power in the U.S. is safe, comes across as pure group-think idiocy. What is the matter with
you? Nuclear power has been proven, by this disaster, as UNSAFE ANYWHERE IN THE WORLD, BUT
ESPECIALLY WHERE BUILT ON EARTHQUAKE FAULTS, AS THE ONE WHERE I LIVE HAS BEEN BUILT.
Nuclear power must be phased out. If that isn't obvious to you now, what will it take to convince you?
Wake up!

name: Laurie Menard

organization:

ades:(b)(6)

address2:

city: (b)(6)

state

zip: (b)(6)

(b)(6)

phon

---------------------------------------6--<--



From:
To:
Bcc:
Subject;
Date:

REPLY: Question re Japanese Reactor Crisis
Tuesday, March 22, 2011 1:18:00 PM

..... \.

Hello Mr. Duff:

Thank you for your inquiry. At this time we are not accepting suggestions. I can assure
you that our experts are evaluating a number of possibilities and making
recommendations, as appropriate to our Japanese counterparts. Ultimately, it is up to the
Japanese government as to what actions they take at Fukushima. Concerning the plants
in the United States, we will be evaluating this event, once it finishes unfolding, and I'm
sure we will learn lessons from the Japanese response.

Thank you,

Amy
•, /(b)(6)

)From: Gordon Duff (b)(6)

ent: Tuesday, March ZZ, ZUll 11:gb AM
To: OPA Resource
Subject: Question re Japanese Reactor Crisis

Dear Sir or Madam:

Where should I email my suggestions for solving or mitigating the crisis with respect to the Japanese
reactors?

I am contacting you at this email address because of the following language posted at
htto://www.nrc gov/about-nrc/reg ulatorv/allegations/safety-concern html:

Events in Japan

For general questions related to the Japanese reactor events please see the NRC's latest
press releases at www.nrc.gov or email opa,resourcegn.rcg2y_.
Individuals with a specific nuclear safety concern related to an NRC facility, please see the
instructions below.

"For general questions related to the Japanese reactor events please see the NRC's latest press
releases at www.nrc.gov or email opa.resource(&nrc~gov."

Emergency

Events in Japan

For general questions related to the Japanese reactor events please see the NRC's latest
press releases at www.nrc gov or email opa.resourcekwnrcgov.

K
K'2'

K2~



Individuals with a specific nuclear safety concern related to an NRC facility, please see the
instructions below.

Thank you.

Gordon Duff



From: T nhin

To:

Subject: '-RE: Nuclear Safety Accident Preparations arD Response T~dinr.g , lay -U Inadeqiate
Date: Tuesday, March 22, 2011 1:15:55 PM

Dear Mr. Foster,
Thank you for your inquiry and concern. As you point out, the U.S. will learn from the
event in Japan and may consider revising safety regulations for emergency preparedness
and response. One noteworthy difference between the U.S. and Japan is that in the U.S.
there is only one plant with three operating units, all of the others only have one or two;
whereas many Japanese reactor sites have 4-6 units. I hope this addresses your concern.

Fromflý(Ray (b)(6)

Sent: Monday, March 21, 2011 1:57 PM
To: NRC Allegation
Subject: Nuclear Safety Accident Preparations and Response Training May be Inadequate

US nuclear generating stations hold routine training drills, etc. for the worst case
postulated credible single failure event. Based upon multiple units at the same site failing in Japan,

it is no longer credible that an analyzed accident only affects one unit at a multiple unit site.
Shouldn't it now be a requirement for multiple unit sites to analyze and set up the emergency

response facilities to handle all units at a site simultaneously? Up to now it has been considered an

unlikely event for a string of failures at one site to occur at the adjacent unit but clearly one

tsunami wave, a single failure initiating event, affected all units at a given site in Japan. If I am

correct, then no US multi unit site is set up to deal with more than a single unit failure at a time. I
think prudently this should now be looked at as a credible failure and proper preparations taken to

ensure if this were to happen at a US facility then the utility is not in a position that there is

insufficient people, emergency response facilities, etc. to deal with a simultaneous multi unit

emergency. Possibly, this advanced preparations would prevent the release of radioactive

materials to the US environment such as what is happening in Japan as they, by admission, were

not prepared to handle a multi unit failure.

VRayFosterJr.
D)(6)



From : - .nLter .. ..

To: l(b)(6)
Subject: RE: The NRC is Negligent in Performing its Duties

Date: Tuesday, March 22, 2011 12:38:55 PM

Dear Mr. Bydalek,
Thank you for expressing your interest. The United States uses Independent Spent Fuel Storage
Installations (ISFSIs) to store the spent fuel rods once they are taken from the spent fuel pools (spent
fuel often does an initial cooling for 3-5 years before being packaged and sent to the onsite ISFSI).
There is currently not a place to store commercial high level waste since the Yucca Mountain project has
been put on hold. Therefore, there is currently not an alternate location to store the spent fuel. Our
website www.nrc.gov and has a wealth of information on it about spent fuel, among other things. I
hope that addresses your concern.

Jenny (Tobin) Wollenweber
Export Licensing Officer
Office of International Programs
office: 301-415-2328

----- Original Message -----
fl•rom: 1(b)(6)

ent: Friday, March 18, 2011 8:57 PM
To: NRC Allegation
Subject: The NRC is Negligent in Performing its Duties

U.S. pools are storing much more spent fuel than the ones in Fukushima and are

currently holding, on the average, four times more than their design intended

Why is that NRC ?

Are you asleep at the switch too, just as TEPCO apparently was ?

YOU NEED TO PAY MORE ATTENTION TO RISKS AT OPEN-AIR STORAGE POOLS!

Why have you ignored this ?

Why did you try to prevent the publication of a study of this issue completed by
the National Academy of Sciences ?

I want transparency, not complacency.

God help us,

Chris Bydalek
(b)(6)



From:
To:
Subject:

Date:

Tobin. Jennifer

-"PE: So, what happemto the nuks now in Japan if there is another tsunami due to a large off shore aftershock?
Maybe ...
Tuesday, March 22, 2011 12:19:51 PM

Dear J.,
Thank you for your comment. The world experts are currently assisting the Japanese
government, as requested, to mitigate the events at the nuclear reactors in Japan. The
weather is unpredictable but the NRC is working with our counterpart for the safe and
secure treatment of the damaged plants. I hope that addresses your question.

W~rnom J(b)(6)

nt: Monday, March 21, 2011 4:00 AN-
To: NRC Allegation
Subject: So, what happens to the nuks now in Japan if there is another tsunami due to a large off
shore aftershock? Maybe ...

So, what happens to the nuks now in Japan if there is another tsunami due to a large off shore

aftershock?

Maybe we should be advising them to have a flood protected generator and switchgear?

I

A -- r-

Nv



From: David Obrecht
To: Bonaccorso. Amy
Subject: Re: REPLY: Reactors
Date: Tuesday, March 22, 2011 1:06:04 PM

Amy,
I fully understand that. But no idea should be discarded until tryed.
David

-Original Message -----
From: "Bonaccorso, Am " <amy.Bonaccorso@nrc.gov>
To: 1(b)(6)

Qnt: Monday, March 21, 2011 8:45 AM
Subject: REPLY: Reactors

Hello Mr. Obrecht:

We appreciate suggestions that work toward resolving the situation in Japan;
it's reassuring to see how helpful and dedicated private citizens have been
in light of this disaster.

Please understand that the NRC has some of the most expert people in the
world available to assist the Japanese authorities in whatever way they
request. We are fully staffed in all our response teams at this time and
working 24-hours a day.

Thank you,

Amy
... Or'•LJM.r.•n•-..

From (b)(6) _ __ _

Sent:• mday, March 20, 2011 3:41 PM
To: OPA Resource
Subject: Reactors

Dear Sirs,

Since we've seen a reactor canget too hot for people to enter
Why not use a tracked robot like the army ese? It would have
to be bigger and strenger to drar the hose in an could go over the
rubble.
Also the nozzle and as much of the robot should be made of Boron.

The vent one safly would require the construction of a filter.
A large tank filled almosot to the top with water. The inlet wound be
at the bottom,the
water would cool the steam and should remove most of the radioactive
elements.
The outlet would have to be screened and have a fine pore filter.

I believe this would work on any reactor.

Sicerly,
David Obrecht

(b)(6)____________________________ __



(b)(6)



Schaperow, Jason

From: Schaperow, Jason
Sent: Tuesday, March 22, 2011 9:36 AM
To, Chang, Richard
Subject: RE: SOARCA data requested for briefing to Secretary of Energy

Thanks.

From: Chang, Richard
Sent: Tuesday, March 22, 2011 9:29 AM
To: Schaperow, Jason
Subject: RE: SOARCA data requested for briefing to Secretary of Energy

Jason,

I checked that the slides match the version that Charlie is currently reviewing for the unmitigated LTSBO.

I am not aware that the calculation has been approved by NRC.

Brian was okay with Sandia briefing DOE on these slides as long as it was OUO.

Thanks,
Richard

From: Schaperow, Jason
Sent: Tuesday, March 22, 2011 9:07 AM
To: Chang, Richard
Subject: RE: SOARCA data requested for briefing to Secretary of Energy

What version of the SOARCA report is this information from?

Has the calculation shown in the proposed slides been reviewed by NRC? If so, when and by whom?

From: Chang, Richard
Sent: Tuesday, March 22, 2011 8:11 AM
To. Schaperow, Jason
Subject: FW: SOARCA data requested for briefing to Secretary of Energy

FYI.

From: Burns, Shawn rmailto:spburnsssandia.qov1
Sent: Tuesday, March 22, 2011 3:58 AM
To: Sheron, Brian; 'kathy.wagner@nrc.gov'
Cc: Santiago, Patricia; Chang, Richard; Gauntt, Randall 0; Pickering, Susan Y; Tinkler, Charles
Subject: SOARCA data requested for briefing to Secretary of Energy

Brian and Kathy,

I prepared the attached to fulfill a request for information for a briefing to be given to the Secretary of Energy on Tuesday, March 22,
2011 regarding the Fukushima event. The slides reflect data taken directly from the Peach Bottom long term station blackout
analysis that Sandia prepared for the SOARCA project and are intended to show various levels of core damage progression in this
type of event as well as potential environmental releases. John Kelly (DOE/NE-7) sent Brian an e-mail regarding this request at
approximately 11:00 EDT on March 21.

I ".ý/h\¼\



I am requesting NRC approval to forward this information to Idaho National Laboratories so that it can be included in the briefing

they are preparing for the Secretary. At this time I do not know what the scheduled time for the briefing is on the 22".

Best regards,

Shawn

Shawn P. Burns, Ph.D., P.E.
Manager, Risk and Reliability Analysis

Department 6761

Sandia National Laboratories
P.O. Box 5800
Albuquerque, NM 87185-0748

Phone: (505)844-6200
Mobilel(b)(6)
Fax: (505)844-2829

!-mail: spburns(sandia.gov
Veb: http://www.sandia.gov/ERN/nuclear-energv/index.html

-- `1
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From: Laurie Menard
TO: Bonaccorso. Amy

Subject: Re: REPLY: Response from "Contact Us about Public Meetings on Nuclear Security and Safeguards;
Date: Tuesday, March 22, 2011 1:56:12 PM

Thanks, Amy, for responding to my message.

With no disrespect to you personally, I want to remind you that your
agency has already relicenced the Vermont Yankee reactor, the same GE
Mark 1 Boiling Water Reactor design as those in crisis at Fukushima,
Japan; this despite what we know _already- about the disaster in
Japan.

It is important to look at sources of information other than those who
have a vested interest in nuclear power, for example, these folks at
http://www.beyondnuclear.org/

Here is some of what I am learning from them: "French Lab Says Food in
Japan Highly Contaminated:A leading French radiological laboratory
that was formed after the 1986 Chernobyl explosion, disagrees with the
Japanese assessment that the radioactive contamination of food
presents "no risk" and also that the samples were taken from close to
the Fukushima plant. The Commission for Independent Information
andResearchon Radioactivity, known as CRIIRAD, is reporting that
radioactive contamination of spinach and milk sampled as far away as
100 kilometers from Fukushima are at dangerously high levels and these
items should not be consumed."
http://www,beyondnuclear.org/home/2011/-3/21/french- laboratory-finds-high -levels-of -radioactive-
contamina.html

If what we already know about this disaster is not enough to begin the
phasing out of nuclear power, especially those nuclear power plants
built long ago on earthquake faults, without any further "unfolding"
of this disaster or further "thorough reviews," no disaster will ever
be enough. If those with the power to phase out nuclear power are so
invested in its continuation, and so blind to the disaster NOW, they
cannot ever be convinced to do the right thing. I find this to be
hugely terrifying.

It's as though there's this terrorist set to blow off a dirty bomb in
San Diego County, as I write this, but your agency cannot see it as a
terrorist, because too many powerful people are invested in what this
terrorist does for them. So what if San Diego is rendered
uninhabitable? It's the cost of doing business.

As you can see, I feel strongly about this issue. But I am not alone.
If you have any influence at all, please help those in power to stop
making excuses for nuclear power, and, especially, stop lying to
themselves, and us in the process.

Thanks again,

Laurie

NRC relicenses US reactor that is same design as Fukushima
h op//www.be.ndn uclear.org!



On 3/22/11, Bonaccorso, Amy <amy.Bonaccorso@nrc.gov> wrote:
> Hello Ms. Menard:

> We will be evaluating this event in Japan, once it finishes unfolding, and
> I'm sure we will learn lessons from the Japanese response. Concerning the
> plants in the United States - we will be doing a thorough review.

> Thank you,

> Amy

: -- Original Message -----
From:(b)(6)

nt: Monday, March 21, 2011 4:32 PM
> To: NSIRWebServices Resource
> Subject: Response from "Contact Us about Public Meetings on Nuclear Security
> and Safeguards;

> Below is the result of your feedback form. It was submitted by

> (b)(6_)n Monday, March 21, 2011 at 16:31:40

> comments: I am watching your press conference regarding the nuclear disaster
> in Japan on C-Span. Given the obvious facts of the disaster, and given that
> the nuclear power plant in my area (San Onofre) was built to withstand only
> a 7.0 earthquake and a tsunami wave of only 25 feet, your claims that
> nuclear power in the U.S. is safe, comes across as pure group-think idiocy.
> What is the matter with you? Nuclear power has been proven, by this
> disaster, as UNSAFE ANYWHERE IN THE WORLD, BUT ESPECIALLY WHERE BUILT ON
> EARTHQUAKE FAULTS, AS THE ONE WHERE I LIVE HAS BEEN BUILT.
> Nuclear power must be phased out. If that isn't obvious to you now, what
> will it take to convince you? Wake up!

> name: Laurie Menard

> organization:
>

> address2

> address2:

> city: ()6
> (b)(6)

> state__ _

> zip: (b)(6)

count (b)(6)

Sphon 4



From: I a I

To: ()6
Subject: - .u1W ..... •............. ion
Date: Tuesday, March 22, 2011 1:20:04 PM

Dear Mr. Davis,
Thank you for your inquiry. In the U.S., the design power rating for the core is very plant
specific. Licensees configure their cores differently to address their needs and that
information is proprietary. However, the licensee must meet the NRC safety standards
which is verified by inspection. I hope that this addresses your concern.

Jt

From: Ghneim, Munira
Sent: Monday, March 21, 2011 2:10 PM
To: Bonaccorso, Amy
Subject: Citizen request for information

Contact - AIa Davis \
P j(b)(6)

Email (b. . .
est - Would like the listing of the design power rating for the core.

Thank You
Munira Ghneim
Contract Secretary
Office of Information Services
301-415-1170



From: ToI n. en e ý '
To: (b)(6)
Subject: KC: iemnncal as s for 50 miles exclusion zone Fukushima
Date: Tuesday, March 22, 2011 2:04:33 PM

Dear Catherine,
Thank you for your inquiry. The 50-mile sheltering zone for U.S. citizens around the
Fukushima plant was based on the data available to the NRC at that time (from U.S.
agencies in Japan as well as the Japanese government). That protective action measure
was based on the radiation levels measured in the area, wind conditions and potential
future events at the reactor units, among other factors. The data that was attached to the
press release is what is publicly available at this time. I hope this addresses your concern.

From: EDFINACG@aol.com (b)(6)

Sent: Saturday, March 19, 2uii Iu:'+J AM
To: Bowman, Eric
Subject: Technical assumptions for 50 miles exclusion zone Fukushima

I would like to understand the basis for the "50 miles sheltering zone" recommendation of the NRC
around Fukushima.
Is it the nuclear explosion of the 9 source terms on site?
Is it the nuclear explosion of one 850 MW reactor?
Something else?

To my knowledge, the attachment 11-050 gives NO scientific/technical basic assumptions for its
computerized calculations.
Thanks for your response.
Catherine GAUJACQ

(b)(6)



From: Tobin. Jennifer

To:
Subject: RE: Follow up on previous e-mail
Date: Tuesday, March 22, 2011 2:08:39 PM

Dear Mr. Burgess,
Thank you for your inquiries. At this time, we are not aware if the Fukushima plant had
implemented the modification that you speak of. That may be something that our
counterpart (NISA) in Japan may consider in the future to require of their licensees. I hope
this answers your question.

(b)(6

From: Ed Burges (b)(6)_
Sent: Sunday, Marcnl zu, ZUll :19 AM -
To: Bowman, Eric
Subject: Follow up on previous e-mail

Eric

I scanned this report and this mod that the NRC ordered appears to eliminate the likelihood of
Hydrogen explosions within the reactor building. Do you know if the afected Japan reactors had this
mod. It appears that they did not. I provide the part of the report below for your convenience.

Minor editorial comment on the report; I believe that criterion 3 on the bottom of page 5 should be
criterion 16

Ed Burgess
P:=nninp.•r ,

(b)(6)-

Excerpt from Mark I Containment Report March 19, 2011 Revision 1 pertaining to hardened
vent follows

Summary of Critical Modifications
The following modifications are the more significant examples of improvements to the Mark
I containment design as enhancements to design margins or increased capability to address
"beyond design basis conditions."

Hardened Vent

In the 1980s, the NRC staff reviewed the potential for accidents more severe than those the
plants were licensed and designed to mitigate. In order to enhance the ability of all



containments to prevent and mitigate the consequences of severe accidents beyond the design
basis accidents, the NRC requested that all plants install a hardened vent. In the event of a
core damage accident, the hardened vent would allow reduction in containment post-accident
pressure. Hardened meant that the vent would transport hydrogen, steam and other accident
products and release them outside the reactor building. This would preclude damage to the
reactor building and equipment from steam and the possible hydrogen explosions.

In response to the GL 89-16 and the results of their Individual Plant Examinations (IPEs), all
of the nuclear power plants installed a hardened vent or demonstrated to the NRC's
satisfaction. This hardened vent capability would allow BWR plant operators to vent post-
accident airborne materials by passing them through the water in the wetwell, thereby
removing a large amount of the radioactive material contained in the vent stream before
venting. This added capability increases the ability of the Mark I containment to mitigate the
consequences of design-basis and beyond -design-basis accidents.



From: Bonarso,_Ay

To: Tobin. Jennifer
Bcc: Deavers. Ron
Subject: FW: Question about reactor disaster preparation
Date: Tuesday, March 22, 2011 9:34:00 AM

From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Tuesday, March 22, 2011 7:29 AM
To: Bonaccorso, Amy
Subject: FW: Question about reactor disaster preparation

From: Roger Iso (b)(6)

Sent: Monday, March 21, 2011 9:50 PM -

To: OPA Resource
Subject: Question about reactor disaster preparation

I hope this is the appropriate method to ask a question I want to pose.

It seems apparent to me that while designers have done everything they could

think of to make reactors able to survive various kinds of failures, the engineering

of these machines has not provided adequately for access AFTER a catastrophe.

And I'd like to ask if the same is true of more modern reactor facilities.

I will use Fukushima as an example, but I am not proposing solutions to the

Japanese problem - I'm trying to make a clear point about reactor facility design.

For example, the Japanese had to cut through a cement wall in order to connect

external power. There could have been externally accessible contacts for this

purpose in case of emergency. There could even have been pre-laid cables

extending some distance away.

Likewise the control rooms. There seems to be, at least at the Fukushima plant, no

provision for remote access to the instrumentation and control circuits. They can't

see what's going on in the reactor at least in part because the control rooms are

too "hot", or so it has been reported. Why no remote accesss?

At Fukushima it has been too dangerous for helicopters to hover over the plant to

<iK'X



drop water. But if there had been cables strung overhead when the plant was

built, it would have been possible to pull a fire hose out by means of pulleys and

spray water directly downward. Why was there no provision of this sort - if not

exactly this, why not something, in any case? Why not have embedded pipes

through the concrete and then upward, for emergency use?

In the worst case, if a reactor had to be buried, it would be helpful to have very

tall concrete walls surrounding the entire facility. Such walls could form sort of
"mold" into which to pour sand and concrete for the funeral if entombment were

necessary. They're not pretty but they'd work.

I'm sure you can think of many other provisions of this sort. Do modern reactors

have these features? If not, why not?.

Thanks

Roger Ison
(b)(6) _____



Lee, Richard

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

Burnell, Scott
Tuesday, March 22, 2011 12:02 PM
Gibson, Kathy, Wagner, Katie
Elkins, Scott; Lee, Richard
RE: Station blackout questions
imageOO0 .jpg

Kathy;

Thanks for that - the reporter's also aware of NUREG/CR-6890

httD://www.nrc.cov/readina-rm/doc-collections/nureqs/contract/cr6890/

So apparently there's even newer research - might come from a different RES division, I haven't looked at the
document yet. Thanks again!

Scott

From: Gibson, Kathy
Sent: Tuesday, March 22, 2011 11:56 AM
To: Burnell, Scott; Wagner, Katie
Cc: Elklns, Scott; Lee, Richard
Subject: RE: Station blackout questions

Scott,
Katie Wagner is our POC for information requests. I am cc'ing her on this response.

She will follow-up with our staff to get responses back to you. I am not personally aware of this report
or our role in it, so this will take some digging. Not sure how quickly we can respond. As you can
imagine we are continuously getting requests for information from domestic as well as international
people, so we will add this one to the list.

Katie will keep you informed of our progress.

Thanks,
Kathy

Kathy Halvey Gibson
Director

DiOision of Systems Analysis

Kathy, Gibson nrc. gov

1b)(6) -49Wr

From: Burnell, Scott
Sent: Tuesday, March 22, 2011 9:49 AM
To: Gibson, Kathy; Scott, Michael
Cc: Elkins, Scott
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Subject: FW: Station blackout questions
Importance: High

Kathy, Mike;

I'm thinking NUREG-1776 (Regulatory Effectiveness of the Station Blackout Rule) was done by the
predecessor to your division, probably under Scott's branch. I need help answering the reporter's four
questions below. Thanks very much.

Scott

From: Mike Soraghan [mailto:msoraghan@eenews.net]
Sent: Thursday, March 17, 2011 6:06 PM
To: Burnell, Scott
Subject: Station blackout questions

Mr. Burnell,

Thank you for taking my call a moment ago. I am looking at doing a story on station black out, with a little on seismic,
that looks at all u.s. plants.

My simplest question is whether there is a list of the design basis each of the 104 reactors must meet in terms of what
magnitude earthquake they must be able to withstand. I've been told that's not likely, so I'm pulling the information
from news reports.

I have the 2000 report (attached) "Regulatory Effectiveness of the Station Blackout Rule." I've been looking at this,
particularly the plant-by-plant chart, and I'm seeking some guidance.

First, has there been any update to these numbers?
"Coping time in hours" - is that the amount of battery power? And is it the amount the plant has, or Is required to have?
"Loss of Power events" - if a combined plant with two reactors lists two events, did each shut down for a total of four?
Also, Is there updated figures for the "loss of power events?"

Thank you,

Mike Soraghan
Reporter
msoraghan@eenews.net
202-446-0423 (desk)

(b)(6) ell F'
oogle Voicep

Environment & Energy Publishing, LLC
122 C Street, NW, Suite 722, Washington, DC 20001
www.eenews.net * www.eenews.tv
ClimateWire, E&E Daily, Greenwire, E&ENews PM, E&ETV, Land Letter



Lee, Richard

From: Zaki, Tarek
Sent: Tuesday, March 22, 2011 12:56 PM
To: Basu, Sudhamay
Cc: Richards, Stuart; Lee, Richard
Subject: RE: Station blackout questions
Attachments: imageoO1.jpg

Yes, thanks for the correction. Tarek

From: Basu, Sudhamay
Sent: Tuesday, March 22, 2011 12:54 PM
To: Zaki, Tarek
Cc: Richards, Stuart; Lee, Richard
Subject: RE: Station blackout questions

Tarek - did you mean Richard as in Richard Lee and not Stu Richards?

From: Zaki, Tarek
Sent: Tuesday, March 22, 2011 12:52 PM
To: Basu, Sudhamay
Cc: Richards, Stuart
Subject: RE: Station blackout questions

Thanks, I think Richard will contact Kevin Coyne.

From: Basu, Sudhamay
Sent: Tuesday, March 22, 2011 12:46 PM
To: Zaki, Tarek
Subject: RE: Station blackout questions

Tarek,

At one time, the work was done in DSARE (predecessor of DSA) by Bill Raughley. That particular work
function may have been migrated to DRA after reorganization, but I am not sure. You may want to talk to
someone at DRA/OEGIB to see who picked up the work after Bill retired (I think that's the case). The
rulemaking is done by NRR.

Sud

From: Zaki, Tarek
Sent: Tuesday, March 22, 2011 12:28 PM
To: Basu, Sudhamay
Subject: FW: Station blackout questions
Importance: High

Sud, do you know the answer to this? Thanks. Tarek

From: Wagner, Katie
Sent: Tuesday, March 22, 2011 12:13 PM
To: Santiago, Patricia; Hoxie, Chris; Elkins, Scott; Bush-Goddard, Stephanie; Zaki, Tarek
Cc: Lee, Richard



Subject: Station blackout questions
Importance: High

All,

Do any of you know who the lead should be to answer these questions about station blackout (the questions
are from a reporter see the highlighted section at the bottom of this email)? It may It may be another RES
division or one in NRR?

Thank you,

Katie Wagner
DSA POC for Japan-Related Requests

From: Gibson, Kathy
Sent: Tuesday, March 22, 2011 11:59 AM
To: Wagner, Katie
Cc: Lee, Richard
Subject: FW: Station blackout questions
Importance: High

See if you can find this report in ADAMS and who was the cognizant office, branch, and staff.

If that doesn't' work or in parallel, send an email request to our BCs and see if any of them know who
the lead should be to answer these questions.

It may be another RES division or NRR, I am not sure.

If you need help processing this, see me or Richard Lee.

Kathy Halvey Gibson
Director

DHvision of Systems Analysis

Kathy.Gbson@•nrc gov

From: Burnell, Scott
Sent; Tuesday, March 22, 2011 9:49 AM
To: Gibson, Kathy; Scott, Michael
Cc: Elkins, Scott
Subject: FW: Station blackout questions
Importance: High

Kathy, Mike;

I'm thinking NUREG-1776 (Regulatory Effectiveness of the Station Blackout Rule) was done by the
predecessor to your division, probably under Scott's branch. I need help answering the reporter's four
questions below. Thanks very much,

Scott



From: Mike Soraghan [mailto:msoraghan@eenews.net]
Sent: Thursday, March 17, 2011 6:06 PM
To: Burnell, Scott
Subject: Station blackout questions

Mr. Burnell,

Thank you for taking my call a moment ago. I am looking at doing a story on station black out, with a little on seismic,
that looks at all u.s. plants.

My simplest question is whether there is a list of the design basis each of the 104 reactors must meet in terms of what
magnitude earthquake they must be able to withstand. I've been told that's not likely, so I'm pulling the information
from news reports.

I have the 2000 report (attached) "Regulatory Effectiveness of the Station Blackout Rule." I've been looking at this,
particularly the plant-by-plant chart, and I'm seeking some guidance.

First, has there been any update to these numbers?
"Coping time in hours" - is that the amount of battery power? And is it the amount the plant has, or is required to have?
"Loss of Power events" - if a combined plant with two reactors lists two events, did each shut down for a total of four?
Also, is there updated figures for the "loss of power events?"

Thank you,

Mike Soraghan
Reporter
msoraghan@eenews.net
202-446-0423 (desk)

(b)(61(cell)

(Google Vce)

Environment & Energy Publishing, LLC
122 C Street, NW, Suite 722, Washington, DC 20001
www.eenews.net a www.eenews.tv
ClimateWire, E&E Daily, Greenwire, E&ENews PM, E&ETV, Land Letter



Wagner, Katie

From: Wagner, Katie
Sent: Tuesday, March 22, 2011 1:40 PM
To: Ghosh, Tina
Subject: FW: Station blackout questions

Importance: High

Just got this

From: Coyne, Kevin
Sent: Tuesday, March 22, 2011 1:40 PM
To: Lee, Richard
Cc: Wagner, Katie; Wilson, George; Demoss, Gary; Beasley, Benjamin; Coe, Doug
Subject: RE: Station blackout questions
Importance: High

Richard -

We've taken a first cut at responding to the questions, but George Wilson from the NRR electrical engineering
branch has been very active in this area and should review the question and answers before a response goes
back to OPA (particularly for the first question...). I've cc'ed George, but Katie should coordinate the response
with him before providing a final answer back to Scott Burnell.

-Kevin

First, has there been any update to these numbers?

* Unknown. However, our understanding is that NUREG-1776 (http://www.nrc.gov/reading-rm/doc-
collections/nuregs/staff/sr1776/) is the most recent study specific to the station blackout rule that has been
prepared by RES.

"Coping time in hours" - is that the amount of battery power? And is it the amount the plant has, or is
required to have?

* 10 CFR 50.63, "Loss of all alternating current power," requires that the station blackout duration shall be
based on (i) redundancy of the onsite emergency power ac power sources,; (2) the reliability of the onsite
emergency ac power sources; (3) the'ekpected frequency of loss of offsite power; and (4) the probably time
needed to restore offsite power. RG 1.155, "Station Blackout," (August 1988), provides guidance for
determining a plant specific coping time based on these factors. In general, coping times range from 2 to
16 hours, though licensees may propose alternate durations based on plant specific factors relating to the
reliability of their ac power systems.

0 Licensees must demonstrate that systems have sufficient capacity and capability to ensure core cooling
and containment integrity are maintained for the duration of the specified coping time. Although station
batteries are one of the necessary systems, other systems that provide water inventory and containment
functions must also be available

"Loss of Power events" - if a combined plant with two reactors lists two events, did each shut down
for a total of four?



0 Do not understand question - can a reference to a specific table or graph be provided by the questioner?

Also, is there updated figures for the "loss of power events?"

* NUREG/CR-6890, "Reevaluation of Station Blackout Risk at Nuclear Power Plants,"
(httrpl/www.nrc.cov/readinq-rm/doc-collections/nureqs/contract/cr6890/) examined data from 1986-2004 for
four categories of loss of offsite power events: plant-centered, switchyard centered, grid-related, and
weather-related.

* The NRC also maintains an active data collection program on operating experience. The most recent data
for loss of offsite power events can be found at the following website:
http://nrcoe.inel.qov/results/index.cfm?fuseaction=LOSP.showMenu

From: Lee, Richard
Sent: Tuesday, March 22, 2011 12:49 PM
To: Coyne, Kevin
Cc: Wagner, Katie
Subject: FW: Station blackout questions

Kevin:

We need to respond to inquiry on this. Could you please have someone in your Branch or Division to take a
look at this. There is also another report, NUREG/CR-6890 on station blackout too.

http://www.nrc.gov/readinq-rm/doc-collections/nure.qs/contract/cr6890/

If you know other staff in NRO or NRR knows the answers, please let me know.

Thanks, Richard

From: Wagner, Katie
Sent: Tuesday, March 22, 2011 12:13 PM
To: Santiago, Patricia; Hoxie, Chris; Elkins, Scott; Bush-Goddard, Stephanie; Zaki, Tarek
Cc: Lee, Richard
Subject: Station blackout questions
Importance: High

All,

Do any of you know who the lead should be to answer these questions about station blackout (the questions
are from a reporter see the highlighted section at the bottom of this email)? It may It may be another RES
division or one in NRR?

Thank you,

Katie Wagner
DSA POC for Japan-Related Requests

From: Gibson, Kathy
Sent: Tuesday, March 22, 2011 11:59 AM
To: Wagner, Katie
Cc: Lee, Richard
Subject: FW: Station blackout questions
Importance: High
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See if you can find this report in ADAMS and who was the cognizant office, branch, and staff.

If that doesn't' work or in parallel, send an email request to our BCs and see if any of them know who
the lead should be to answer these questions.

It may be another RES division or NRR, I am not sure.

If you need help processing this, see me or Richard Lee.

Kathy Halvey Gibson
Director

Division of Systems Analysis

Kathy.GibsonVnrc.gov

From: Burnell, Scott
Sent: Tuesday, March 22, 2011 9:49 AM
To: Gibson, Kathy; Scott, Michael
Cc: Elkins, Scott
Subject: FW: Station blackout questions
Importance: High

Kathy, Mike;

I'm thinking NUREG-1776 (Regulatory Effectiveness of the Station Blackout Rule) was done by the
predecessor to your division, probably under Scott's branch. I need help answering the reporter's four
questions below. Thanks very much.

Scott

From: Mike Soraghan [mailto:msoraghan@eenews.net]
Sent: Thursday, March 17, 2011 6:06 PM
To: Burnell, Scott
Subject: Station blackout questions

Mr. Burnell,

Thank you for taking my call a moment ago. I am looking at doing a story on station black out, with a little on seismic,
that looks at all u.s. plants.

My simplest question is whether there is a list of the design basis each of the 104 reactors must meet in terms of what

magnitude earthquake they must be able to withstand, I've been told that's not likely, so I'm pulling the information
from news reports.

I have the 2000 report (attached) "Regulatory Effectiveness of the Station Blackout Rule." I've been looking at this,
particularly the plant-by-plant chart, and I'm seeking some guidance.

First, has there been any update to these numbers?
"Coping time In hours" - is that the amount of battery power? And is It the amount the plant has, or is required to have?

3



"Loss of Power events" - if a combined plant with two reactors lists two events, did each shut down for a total of four?
Also, is there updated figures for the "loss of power events?"

Thank you,

Mike Soraghan
Reporter
msoraghan@eenews.net
202-446-0423 (desk)

(b)(6) (Geogle Voice) N3Y1 IV

Environment & Energy Publishing, LLC
122 C Street, NW, Suite 722, Washington, DC 20001
www.eenews.net * www.eenews.tv
ClimateWire, E&E Daily, Greenwire, E&ENews PM, E&ETV, Land Letter



From: Bonaccorso. Amy

To: Tobin, Jennifa
Cc: Deavers. Ron
Subject: FW: Response from "Contact the NRC Web Site Staff'

Date: Tuesday, March 22, 2011 9:51:00 AM

Jenny - though you may be able to address this better than me. He's obviously kind of cranky - so I
thought the standard form response might not be the best way to go.

----- Original Message -----
From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Tuesday, March 22, 2011 7:31 AM
To: Bonaccorso, Amy '
Subject: FW: Response from "Contact the NRC Web Site Staff'

----- Original Message -----
From: NRCWEB Resource
Sent: Tuesday, March 22, 2011 6:26 AM
To: OPA Resource
Subject: FW: Response from "Contact the NRC Web Site Staff'

----- Original Message-----
From: Kent Wooldridge (b)(6)
Sent: Tuesday, March 2t, 2u11 T:ul AM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Kent Wooldridge (b)(6) n Tuesday, March 22, 2011 at 02:01:16

comments: First, your website is clearly comment unfriendly. This is just one more of the items that
tend to give your employers, the public, an unpleasant feeling about your office.
But in the unlikely event that you do not just delete this unread, here are suggestions for reactor
design. We see the Japanese futileysquirting seawater over the wrecked reactor buildings and letting
the runoff go everywhere. What would be so difficult in demanding that reactor buildings have
protected fire dept connections at street level with fixed nozzles INSIDE the complex so that if all else
failed, reactors could be cooled better from the outside? And if the reactor room drained into a dry
sump directly below it, there would be less uncontrolled contaminated runoff. And in the even of the
feared China syndrome, the melting core would fall INTO the water filled wet sump, thus adding to the
cooling effort. In CA, commercial and residential buildings HAVE to have outside fixtures which lead to
fixed mount inside sprinklers. If the Japanese had those, they would look a lot smarter now.

organization: Unhappy public

addressl: (b)(6)

address2:

city: (b)( .-

state: (b),/)



zip(b)(6)

country: (b)(6)

.. )(6)phon



From: TbnJennif . .,
To: lbý(6)

Subject: -RE: Response from "Tontact the NRC Web Site Staff'
Date: Tuesday, March 22, 2011 2:18:16 PM

Dear Mr. Wooldridge,
Thank you for your inquiry. The NRC is assisting our counterpart in Japan (NISA) as requested. Once
the event is over, we anticipate learning a lot from the recent events at Fukushima and intend to
evaluate what features in our regulations can be enhanced to provide greater safety and security in the
event of an emergency (e.g. earthquake, tsunami). Our licensees have to meet our regulations and we
monitor that through inspections at the plants. I hope this addresses your concern.

Jenny (Tobin) Wollenweber
Export Licensing Officer
Office of International Programs
office: 301-415-2328

- ---- Original Message- (b)(6)
From: Kent Wooldridge
Sent: Tuesday, March 2z-,u±± Z:u±i All
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitt

E ent Wooldridge (b)(6) n Tuesday, March 22, 2011 at 02:01:16

comments: First, your website is clearly comment unfriendly. This is just one more of the items that
tend to give your employers, the public, an unpleasant feeling about your office.
But in the unlikely event that you do not just delete this unread, here are suggestions for reactor
design. We see the Japanese futiley squirting seawater over the wrecked reactor buildings and letting
the runoff go everywhere. What would be so difficult in demanding that reactor buildings have
protected fire dept connections at street level with fixed nozzles INSIDE the complex so that if all else
failed, reactors could be cooled better from the outside? And if the reactor room drained into a dry
sump directly below it, there would be less uncontrolled contaminated runoff. And in the even of the
feared China syndrome, the melting core would fall INTO the water filled wet sump, thus adding to the
cooling effort. In CA, commercial and residential buildings HAVE to have outside fixtures which lead to
fixed mount inside sprinklers. If the Japanese had those, they would look a lot smarter now.

organ iza .)(ti

(b)(6)

addressl

address2:

city: (b)(6)

stat (b)(6)

zip (b)(6)

country: (b)(6)

Sphone: (b)(6)

---



From;
To:
Bcc:
Subject:
Date:

Bonaccorso. Amyl(b)(6) . .
Deayers. Ron

REPLY: Response from "Contact the NRC Web Site Staff'
Tuesday, March 22, 2011 9:28:00 AM

Hello:

We understand your concerns about the crisis in Japan.

Please understand that the NRC has some of the most expert people in the world available to assist the
Japanese authorities in whatever way they request. We are fully staffed in all our response teams at this
time and working 24-hours a day.

Thank you,

Amy

----- Original M() ) -np-...

eoFrom: Theo (b)(6)
I~nt: Monday, March 21, 2011 4:47 PM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Theo()6 n Monday, March 21, 2011 at 16:47:15

comments: A comment from a normal citizen who are very concerned about the nuclear reactor.Still
thinks about this issue
how can we solve this.It is not high-hat of me but I think I have a good chance of success in stopping
this fire.Okay, I know of any local circumstances will be honored cooperation with the responsible
authorities along this problem to a successful conclusion.

organization:

addressl:

address2:

city:

state: ---

zip:

country: Holland

phone:

A



From: Bnad"orso. Am
To: (b)(6)
Bcc: _eavers, Ron

Subject: REPLY: Use of Robots

Date: Tuesday, March 22, 2011 9:31:00 AM

Hello Mr. Lord:

We appreciate suggestions that work toward resolving the situation in Japan; it's reassuring to see how
helpful and dedicated private citizens have been in light of this disaster.

I can assure you that our experts are evaluating a number of possibilities and making recommendations,
as appropriate to our Japanese counterparts. Ultimately, it is up to the Japanese government as to
what actions they take at Fukushima.

Thank you,

Amy

-----Original Messao- ----
From: David Loro (b)(6)

Sent: Monday, Marc W1, 2011 9:48 PM
To: OPA Resource
Subject: Use of Robots

Since Japan is a leader in robot technology - why aren't they using
robots to help the situation - visual monitoring, radiation measuring,
thermal imaging, remote water spraying? I would also seem that robots
could also be used for more complex operation.

David Lord
(b)(6)



From:
To:
Bcc:
Subject:
Date:

oneavorso. Amy

REPLY: give me a hand,please
Tuesday, March 22, 2011 9:41:00 AM

Hello Mr. Garcia:

The U.S. Nuclear Regulatory Commission only regulates power plants in the U.S. I don't
have any official information to refer you to with regard to Laguna Verde, Mexico. From
the research I have done online, it seems like Mexico's nuclear power structure is different
from the U.S. - for instance, the Mexican government actually owns this plant you are
inquiring about. In the U.S., the government regulates plants, but does not own them.

I am sorry that I could not be more helpful to you.

Thanks,

Amy

From: manuel garcial (b)(6)

Sent: Monday, March n-R, 2011 10:39 PM
To: OPA Resource
Subject: give me a hand,please

to whom concerniiiiiiiiiiiiiii how the nuclear reactor from laguna verde mexico could better
theirs safe systems?
is-it safe? please just give me a hand-
manuel garcia

ii



I"

From: Janberas. Holly
To: P._ auL5., Amy.
Subject: RE: Response from "Contact the NRC Web Site Staff'
Date: Tuesday, March 22, 2011 9:19:36 AM

Np :)

----- Original Message-----
From: Bonaccorso, Amy
Sent: Tuesday, March 22, 2011 9:19 AM
To: Janbergs, Holly
Subject: RE: Response from "Contact the NRC Web Site Staff"

Thanks!

----- Original Message -----
From: Janbergs, Holly
Sent: Tuesday, March 22, 2011 9:19 AM
To: Bonaccorso, Amy
Subject: RE: Response from "Contact the NRC Web Site Staff'

I would just tell him we're working on lessons learned and we'll be doing a review, etc.

----- Original Message -----
From: Bonaccorso, Amy
Sent: Tuesday, March 22, 2011 9:18 AM
To: Janbergs, Holly
Subject: FW: Response from "Contact the NRC Web Site Staff'

Would you refer this guy to his Congress people?

----- Original Message -----
From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Monday, March 21, 2011 4:50 PM
To: Bonaccorso, Amy
Subject: FW: Response from "Contact the NRC Web Site Staff'

----- Original Message -----
From: NRCWEB Resource
Sent: Monday, March 21, 2011 4:47 PM
To: OPA Resource
Subject: FW: Response from "Contact the NRC Web Site Staff'

----- Original r~essage -----
From: Edwar& (b)(6) 3
Sent: Monda arch 21, 2011 4:29 PM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Edwarc (b)(6) ~Monday, March 21, 2011 at 16:29:03



comments: Dear "expert,"

I am not one of those Americans who believe in Creationism or any religion, for that matter. But, I have
even less faith in your industry's ability to police itself properly.

Despite what Mr. Borchhardt states in today's New York Times, it's clear to the American public that
safety standards are not sufficient in the US regarding this dangerous category of energy development.
There are spent fuel rods stored similarly to what the Japanese have done, not to mention the absurd
proximity of the plant near NYC. This is unacceptable!

Somehow the priorities between risk of human well-being and a pragmatic approach to managing this
risky industry have gotten reversed. There should be no profit margin whatsoever for any industry
involving a substance as dangerous as radioactive material, let alone the current leanings towards
viewing this Pandora's Box of problems as an economical solution to our energy needs.

As educated people, you have the responsibility to protect an acutely conservative disposition about the
use of nuclear energy. Clearly, our definition of what is safe has MUST change after Fukushima, which is
what's so particularly distressing about Borchhart's misguided assessment today.

Look up the work of combustion expert Bernard Lewis and then please re-assess your conclusions as to
what constitutes safety in the nuclear energy industry today, because the Japanese were saying the
very same things as you before this accident happened to them. Need a true scientist understand
anything further to change his ways?

organization:

address1 f(b)(6)

address2;
(b)(6)

city:A

stat (b)
(6)

zip: (b)(6)

country(

phone:

L _=_ý ------------------------------------------------------------------------



From: Bonaccorso, AmyTo: ____ ____......_

5cc: --ueavers. Kull

Subject: REPLY: Response from "Contact the NRC Web Site Staff"
Date: Tuesday, March 22, 2011 9:21:00 AM

Hello Edward:

Yes, we understand that in light of this recent crisis in Japan, many people are concerned about the
safety of nuclear power plants. We are working on lessons learned as a result of this accident and will
be doing a thorough review of our plants.

Thank you,

Amy

----- Original es ge ..... ""--
From: EdwarI b(b)(6X)E
Sent: Monday, march 21, 2UIT4:29 PM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Edward (b)(6) n Monday, March 21, 2011 at 16:29:03

comments: Dear "expert,"

I am not one of those Americans who believe in Creationism or any religion, for that matter. But, I have
even less faith in your industry's ability to police itself properly.

Despite what Mr. Borchhardt states in today's New York Times, it's clear to the American public that
safety standards are not sufficient in the US regarding this dangerous category of energy development.
There are spent fuel rods stored similarly to what the Japanese have done, not to mention the absurd
proximity of the plant near NYC. This is unacceptable!

Somehow the priorities between risk of human well-being and a pragmatic approach to managing this
risky industry have gotten reversed. There should be no profit margin whatsoever for any industry
involving a substance as dangerous as radioactive material, let alone the current leanings towards
viewing this Pandora's Box of problems as an economical solution to our energy needs.

As educated people, you have the responsibility to protect an acutely conservative disposition about the
use of nuclear energy. Clearly, our definition of what is safe has MUST change after Fukushima, which is
what's so particularly distressing about Borchhart's misguided assessment today.

Look up the work of combustion expert Bernard Lewis and then please re-assess your conclusions as to
what constitutes safety in the nuclear energy industry today, because the Japanese were saying the
very same things as you before this accident happened to them. Need a true scientist understand
anything further to change his ways?

organization:

address 1:(b)(6)

address2:



phone:



From: oarA£
To: (b)(6)
Bcc: I , 1
Subject: REPLY: Live in Alaska concern about Japan"s accident
Date: Tuesday, March 22, 2011 9:50:00 AM

Hello Mr. Kouzes:

The NRC continues to monitor information regarding wind patterns near the Japanese nuclear power
plants. Nevertheless, given the distance between Japan and the U.S., we are not expected to
experience any harmful levels of radioactivity.

The EPA has publicly stated its agreement with the NRC's assessment. The EPA is using its existing
nationwide radiation monitoring system, RadNet, to monitor continuously the nation's air arid regularly
monitors drinking water, milk, and precipitation for environmental radiation. The website for their
program is http://cdx.epa.gov. We have found that the data is difficult for members of the public to
understand, but it does show daily levels of radiation.

Other resources that may interest you are:

- The CDC - they have a hotline for health related questions. 1-800-CDC-INFO
- The EPA has an email address for radiation related questions: radiation.questions@epa.gov
- The NRC has a new website with Japan-crisis related information - http://www.nrc.gov/japan/japan-

Thank you,

Amy

-.-.-- Original Me ,pnp ----- I
From: tkouzes d J• I ".........
Sent: Tuesday, March 22, 2011 12:18 AM-i

To: OPA Resource
Subject: Live in Alaska concern about Japan's accident

I live ii ý nd I am concern about radioactive fallout from Japan,
especialy ir Japan loses control of all six reactors.
Will this not affect the entire oceanic and land food chain and water
supply of Alaska. Even if radioactive materials are heavier than most
substances and will sink into the ocean. These substances will affect
the plant life and ocean life forms that the are in the ocean at the DNA
levels. If these substances are on land masses especially in the lowest
life forms from insects, plants, avian, small mammals, but most of all
at the microscopic lifeforms especially mutations of diseases and basic
forms of life.

I think we are going to face a world wide situation where hundreds of
millions will die from the result of this epic disaster in Japan in the
long run if this situation does come under some form of control.

Thank You.

Tom Kouzes
(b)(6)



Schaperow, Jason

From: Schaperow, Jason
Sent: Tuesday, March 22, 2011 9:07 AM
To: Chang, Richard
Subject: RE. SOARCA data requested for briefing to Secretary of Energy

What version of the SOARCA report is this information from?

Has the calculation shown in the proposed slides been reviewed by NRC? If so, when and by whom?

From: Chang, Richard
Sent: Tuesday, March 22, 2011 8:11 AM
To: Schaperow, Jason
Subject: FW: SOARCA data requested for briefing to Secretary of Energy

FYI.

From: Burns, Shawn fmailto:spburns(&sandia.govl
Sent: Tuesday, March 22, 2011 3:58 AM
To: Sheron, Brian; 'kathy.wagner@nrc.gov'
Cc: Santiago, Patricia; Chang, Richard; Gauntt, Randall 0; Pickering, Susan Y; Tinkler, Charles
Subject: SOARCA data requested for briefing to Secretary of Energy

Brian and Kathy,

I prepared the attached to fulfill a request for information for a briefing to be given to the Secretary of Energy on Tuesday, March 22,
2011 regarding the Fukushima event. The slides reflect data taken directly from the Peach Bottom long term station blackout
analysis that Sandia prepared for the SOARCA project and are intended to show various levels of core damage progression in this
type of event as well as potential environmental releases. John Kelly (DOE/NE-7) sent Brian an e-mail regarding this request at
approximately 11:00 EDT on March 21.

I am requesting NRC approval to forward this information to Idaho National Laboratories so that it can be included in the briefing
they are preparing for the Secretary. At this time I do not know what the scheduled time for the briefing is on the 22".

Best regards,

Shawn

Shawn P. Burns, Ph.D., P.E.
Manager, Risk and Reliability Analysis
Department 6761

Sandia National Laboratories
P.O. Box 5800
Albuquerque, NM 87185-0748

Ph one: (505)844-6200
°0bile:()()•

Fax: (50n -

e-mail: spburns@sandia.,ov
Web: http://www.sandia.gov/ERN/-nuclear-energy/index.html



From: Bonaccorso. Amy
To: Deavers. Ron

Subject: FW: Info

Date: Tuesday, March 22, 2011 10:03:00 AM

I tried calling her - no voicemail.

I'll have to try again later.

From: Akstulewicz, Brenda
Sent: Tuesday, March 22, 2011 9:06 AM
To: Deavers, Ron; Bonaccorso, Amy
Subject: Info

Hlen Smith TT
:((b)(6)b

ý4raveling t next Monday and wants to know if radiation limits will be safe for her to
travel

Brenda Akstuleivicz
Administrative Assistant
Office of Public Affairs
301-415-8209
brenda,. aZIstule.'i)cz@11'c aovi



From:
To:
Cc:
Subject:
Date:

Bonaccorso, AJm

Tobin. Jennifer
Deaveis. Ron
FW; A Question
Tuesday, March 22, 2011 10:02:00 AM

Jenny:

I suspect you'll have better verbiage for this one than myself.

From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Tuesday, March 22, 2011 9:00 AM
To: Bonaccorso, Amy
Subject: FW: A Question

From: Timothy Young
Sent: T'trsday, March 22, 2011 8:57AM
To: OPA Resource
Subject: A Question

-I

k

The U.S. Nuclear Regulatory Commission,

I read an article that the U.N.'s International Atomic Energy Agency knows of 88 nuclear

plants that are located in seismically active areas worldwide.

Does the U.S. Nuclear Regulatory Commission know how many of these reactors are

located within the United States, which could be subjected to the run-up of a tsunami, and

could the NRC provide their locations or the name of these reactors? The article which I

read mentioned the San Onofre and the Diablo Canyon plants both in California.

Thanks for your assistance.

Sincerely,

Tim Young

C



From: Toin, Jennifg
To: 1(b)(6)
Subject: RE: Suggestions on eZ US NPP following Fukushima
Date: Tuesday, March 22, 2011 2:37:38 PM

Dear Ms. Gaujacq,
Thank you for your additional inquiry. The NRC is assisting our counterpart in Japan
(NISA) as requested. Once the event is over, we anticipate learning a lot from the recent
events at Fukushima and intend to evaluate what features in our regulations can be
enhanced to provide greater safety and security in the event of an emergency (e.g.
earthquake, tsunami) and thus establish a stronger design basis. Our licensees have to
meet our regulations and we monitor that through inspections at the plants. I hope this
addresses your concern.

(.J[rom: (b)(6)

Sent: Tuesday, March 22, 2011 10:09 AM
To: OPA Resource
Subject: Suggestions on review US NPP following Fukushima

I suggest the NRC review of US NPP following Fukushima focus on determining the
resources -humans and equipments- needed to cope with and limit the impact of uncontrolled
radioactive products with 2 ultimate scenarios:
(1) Uncontrolled nuclear explosion of one nuclear source term at each site
(2) Prolonged Loss of Heat Sink at each site with nuclear source term(s)

The first reason is that these situations already happened, and both situations are and will
always be beyond the design basis of any nuclear plant in the world. The worst event so
far is man made -Chemobyl- and one event -Fukushima- is nature made and man saved.
What can go wrong? Uncontrolled nuclear explosion of a commercial reactor

How likely is it? It happened on April, 2 6th 1986
What are the consequences? MAJOR (INES scale 7)
Chernobyl is a blind spot in NRC and US nuclear industy. It won't prevent a criticality event
from happening if not correctly anticipated

The second reason is because a "nuclear safety continuity and recovery" process/procedure is
more appropriate than a "piecemeal" of "event based" procedures when disaster strikes.
The dynamic facts based assessment of the state of the defense in depth of each source term
is the only response:
1-The knowledge of the actual/potential radioactive source ternms: each "reactor", each "spent
fuel pool" (including the general one on site).
2-The knowledge of the status of the barriers for each reactor AND each spent fuel pool: Fuel
rods cladding, Reactor pressure vessel and/or pool, Containment vessel
3-A strong understanding of Nuclear Safety principles: NO uncontrolled criticality, Cooling
at all costs, Controlling as much as possible the releases
4- A strong nuclear safety culture of the licensee employees to engage the correct critical



actions needed to prevent or limit release of radioactive products from each source term in
the environment
5. A strong coordination of the affected site/sites with the local and state authorities to protect
and inform the population and the environment without panic. A simple clear visual real time
21st century communication tool to the public about the fundamentals is badly missing.
What can go wrong? Prolonged Loss of Heal Sink on 6 units nuclear site

How likelv is it? It happened on March, 11Ih 2011
What are the consequences? SERIOUS (INES scale 6)
Can we regulate the power of the next earthquake in America?

We will not regulate the size of the waves, the location and power of an earthquake, global
warming, terrorism and nuclear safety culture. But we can be humble, acknowledge that
"Engineering too is human". We can operate within strong design basis and build a
strong nuclear safety culture to avoid the man made accidents (TMI,Chemobyl) . We can also
prepare relentlessly for the next event beyond design basis.

NB: I still do not understand the 50 miles EPZ technical assumptions after the Commission
briefing.

Catherine Gaujacq
(b)(6)



'4 ,

From:
To:
Cc:
Subject:
Date:

Bonaccorso. Amy
Tobin. Jennifer
Deavers. Ron
FW: Suggestions on review US NPP following Fukushima
Tuesday, March 22, 2011 10:15:00 AM

From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Tuesday, March 22, 2011 10:12 AM
To: Bonaccorso, Amy
Subject: FW: Suggestions on review US NPP following Fukushima

)rom: (b)(6)

nt: Tuesday, March 22, 2011 10:09 AM
To: OPA Resource
Subject: Suggestions on review US NPP following Fukushir

~KLF

I suggest the NRC review of US NPP following Fuklushima focus on determining the
resources -humans and equipments- needed to cope with and limit the impact of uncontrolled
radioactive products with 2 ultimate scenarios:
(1) Uncontrolled nuclear explosion of one nuclear source term at each site
(2) Prolonged Loss of fleat Sink at each site with nuclear source term(s)

The first reason is that these situations already happened, and both situations are and will
always be beyond the design basis of any nuclear plant in the world. The worst event so
far is man made -Chernobyl- and one event -FuLkushima- is nature made and man saved.
What can go wrong? Uncontrolled nuclear explosion of a commercial reactor
How likely is it? It happened on April, 2 6ih 1986
What are the consequences? MAJOR (INES scale 7)
Chernobyl is a blind spot in NRC and US nuclear industry. It won't prevent a criticality event
from happening if not correctly anticipated

The second reason is because a "nuclear safety continuity and recovery" process/procedure is
more appropriate than a "piecemeal" of "event based" procedures when disaster strikes.
The dynamic facts based assessment of the state of the defense in depth of each source term
is the only response:
1-The knowledge of the actual/potential radioactive source terms: each "reactor", each "spent
fuel pool" (including the general one on site).
2-The knowledge of the status of the barriers for each reactor AND each spent fuel pool: Fuel
rods cladding, Reactor pressure vessel and/or pool, Containment vessel
3-A strong understanding of Nuclear Safety principles: NO uncontrolled criticality, Cooling
at all costs, Controlling as much as possible the releases
4- A strong nuclear safety culture of the licensee employees to engage the correct critical
actions needed to prevent or limit release of radioactive products from each source term in
the environment
5. A strong coordination of the affected site/sites with the local and state authorities to protect
and inform the population and the environment without panic. A simple clear visual real time
21st century communication tool to the public about the fundamentals is badly missing.

\~



p.

What can go wrong? Prolonged Loss of Heat Sink on 6 units nuclear site
How likely is it? It happened on March, 1I1h 2011
What are the consequences? SERIOUS (INES scale 6)
Can we regulate the power of the next earthquake in America?

We will not regulate the size of the waves, the location and power of an earthquake, global
warming, terrorism and nuclear safety culture. But we can be humble, acknowledge that
"Engineering too is human". We can operate within strong design basis and build a
strong nuclear safety culture to avoid the man made accidents (TMI,Chemobyl) . We can also
prepare relentlessly for the next event beyond design basis.

NB: I still do not understand the 50 miles EPZ technical assumptions after the Commission
briefing.

Catherine Gaujacq
(b)(6)



From: Harrington, Holly
To: Bonaccorso. Amy

Cc: peavers. Ron
Subject: RE: US Boiling Water Reactors with Mark 1 Containments

Date: Tuesday, March 22, 2011 9:18:42 AM

We'll handle

From: Bonaccorso, Amy
Sent: Tuesday, March 22, 2011 9:14 AM
To: Harrington, Holly
Cc: Deavers, Ron
Subject: FW: US Boiling Water Reactors with Mark 1 Containments

This inquiry is too technical for Jenny. First one ever! Can you help us determine what to
do with it?

From: Tobin, Jennifer
Sent: Monday, March 21, 2011 6:56 PM
To: Bonaccorso, Amy
Cc: Deavers, Ron
Subject: RE: US Boiling Water Reactors with Mark 1 Containments

This one is way too technical for me too! This would require some serious research and
information gathering .... Perhaps pass it back to Holly or Dave?

Sorry I couldn't help on this one!

From: Bonaccorso, Amy
Sent: Monday, March 21, 2011 10:20 AM
To: Tobin, Jennifer
Cc: Deavers, Ron
Subject: FW: US Boiling Water Reactors with Mark 1 Containments

Way too technical for me to even attempt to respond to.

We are seriously thankful for you Jenny!

From: Janbergs, Holly On Behalf Of OPA Resource
Sent: Monday, March 21, 2011 9:06 AM
To: Bonaccorso, Amy
Subject: FW: US Boiling Water Reactors with Mark 1 Containments

Fron [Pam Shallenberger (b)(6)



Sent: Sunday, March 20, 2011 9:49 PM
To: OPA Resource
Subject: US Boiling Water Reactors with Mark 1 Containments

Question:

Do all US Boiling Water Reactors with Mark 1 Containments have hard pipe vents from both the

Suppression Pool, and Primary Containments to the Elevated Release Point so the Reactor Building

will not accumulate hydrogen during venting.



From: ,Jgjbercs. Holly on behalf of CPA Resource
To: Bonaccorso. Amy
Subject: FW: Response from "Contact Us about Public Meetings on Nuclear Security and Safeguards;
Date: Tuesday, March 22, 2011 8:36:35 AM

-----Original Message -----
From: NSIRWebServices Resource
Sent: Tuesday, March 22, 2011 8:29 AM
To: OPA Resource
Subject: FW: Response from "Contact Us about Public Meetings on Nuclear Security and Safeguards;

----- .Oricinal Messaae- ----
7, From: (b)(6) ItL'Sent: Z1l~ y '• l r ' , I-V" "t•;aL ri-ll_

To: NSIR_WebServices Resource
Subject: Response from "Contact Us about Public Meetings on Nuclear Security and Safeguards;

Below is the result of your feedback form. It was submitted by

(b)(6) 1on Monday, March 21, 2011 at 16:31:40

comments: I am watching your press conference regarding the nuclear disaster in Japan on C-Span.
Given the obvious facts of the disaster, and given that the nuclear power plant in my area (San Onofre)
was built to withstand only a 7.0 earthquake and a tsunami wave of only 25 feet, your claims that
nuclear power in the U.S. is safe, comes across as pure group-think idiocy. What is the matter with
you? Nuclear power has been proven, by this disaster, as UNSAFE ANYWHERE IN THE WORLD, BUT
ESPECIALLY WHERE BUILT ON EARTHQUAKE FAULTS, AS THE ONE WHERE I LIVE HAS BEEN BUILT.
Nuclear power must be phased out. If that isn't obvious to you now, what will it take to convince you?
Wake up!

name: Laurie Menard

organization:

addressl: (b)(6)

address2:

(b)(6)
city:

state: (b)(6)

zip: ()6

country ()6

phone: (b)(6)

---



From: rrqf.acc .s_. _y_

To: 1(b)(6)
Bcc: D eavers, Kon

Subject: REPLY: Response from "Contact the NRC Web Site Staff'
Date: Tuesday, March 22, 2011 9;05:00 AM

Hi Mr. Crusoe:

Unfortunately, I don't have specific information about the Japanese plants. Thank you for sending your
idea. We appreciate suggestions that work toward resolving the situation in Japan; it's reassuring to see
how helpful and dedicated private citizens have been in light of this disaster.

Please understand that the NRC has some of the most expert people in the world available to assist the
Japanese authorities in whatever way they request. We are fully staffed in all our response teams at this
time and working 24-hours a day.

Thanks,

Amy

-----Original Mess __________
From: Mike CrusoT(b)(6)
Sent: Monday, Mar"-zi, Lu•. n ni
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback for.• It was submitted by

Mike Crusoe ; .Monday, March 21, 2011 at 15:53:57

comments: To Whom it may concern, After watching several days of all the news channels covering
Japan I wonder what the oil looking towers next to the reactors are? First off, I would like to say from
all the pictures that I've seen they look like that haven't taken any damage. Why couldn't somebody had
design a powerful water hose and attach it at the top of these towers already in place for this reason. I
would also have it set up to run regular water, and salt water as a back up by a split valve. Locations by
the ocean or fault lines will need generators either placed underground or higher elavations with pumps
set up in the same manner. I'm no engineer but I can't imagine somebody didn't think of this. Im sure
the cost wouldn't be that much and I think it would be better than having helicoptors fly over head
dropping water from the sky. Maybe even have them remote control so human life could be spared from
radiation. Just an Idea!

organization:

addressl: I(b)(6)

address2:[

ct: (b)(6)
state: ( --

zip (b)(6)

country: (....)

phone(b()7 cK9





From,

To:

Subject:
Date:

Janberns. Holly on behalf of OPA Resource
Bonaccorso. Amy

FW: A Question

Tuesday, March 22, 2011 8:59:34 AM

(b)(6)
From: Timothy Young
Sent: Tuesday, March
To: OPA Resource
Subject: A Question

The U.S. Nuclear Regulatory Commission,

I read an article that the U.N.'s International Atomic Energy Agency knows of 88 nuclear

plants that are located in seismically active areas worldwide.

Does the U.S. Nuclear Regulatory Commission know how many of these reactors are

located within the United States, which could be subjected to the run-up of a tsunami, and

could the NRC provide their locations or the name of these reactors? The article which I

read mentioned the San Onofre and the Diablo Canyon plants both in California.

Thanks for your assistance.

Sincerely,

Tim Young



Bonaccorso, Amy

From:
Sent:
To:
Subject:

Akstulewicz, Brenda
Tuesday, March 22, 2011 9:06 AM
Deavers, Ron; Bonaccorso, Amy
Info

Follow Up Flag:
Flag Status:

Follow up
Flagged 4

next Monday and waii ts to know if rad jtioil i mits wvill be safe for h•er to travel

Brenda Akstulewicz
AdministraLive Assistant
Office of Public Affairs
301-4 15-8209
brenda.akstue'wicz@ nrc.go'v

Ct\
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Bonaccorso, Amy

From:
Sent:
To:
Subject:

Janbergs, Holly on behalf of OPA Resource
Tuesday, March 22, 2011 7:29 AM
Bonaccorso, Amy
FW: Use of Robots

-Original Mes[a:e -----
From: David Lor( (b)(6)
Sent: Monday, L 1, 2011 9:4 PM
To: OPA Resource
Subject: Use of Robots

Since Japan is a leader in robot technology - why aren't they using robots to help the situation - visual
monitoring, radiation measuring, thermal imaging, remote water spraying? I would also seem that robots could
also be used for more complex operation.

David Lord
(b)(6)



From:

To:
Subject:
Date:

(b)(6)

RE: REPLY: Live in Alaska concern about Japan"s accident

Tuesday, March 22, 2011 8:51:49 PM

Dear Amy

Thank you so much for your reply, I really did not think anyone would
respond to my questions and worry but now I feel a little better that
someone is really interested and is listening to the concerns of a
fellow American citizen. Thank you again.

Respectfully
Tom Kouzes

On Tue, Mar 22, 2011 at 5:50 AM , Bonaccorso, Amy wrote:

> Hello Mr. Kouzes:

> The NRC continues to monitor information regarding wind patterns near
> the Japanese nuclear power plants. Nevertheless, given the distance
> between Japan and the U.S., we are not expected to experience any
> harmful levels of radioactivity.

> The EPA has publicly stated its agreement with the NRC's assessment.
> The EPA is using its existing nationwide radiation monitoring system,
> RadNet, to monitor continuously the nation's air and regularly
> monitors drinking water, milk, and precipitation for environmental
> radiation. The website for their program is http://cdx.epa.gov. We
> have found that the data is difficult for members of the public to
> understand, but it does show daily levels of radiation.
> Other resources that may interest you are:

- The CDC - they have a hotline for health related questions.
1-800-CDC-INFO
- The EPA has an email address for radiation related questions:
radiation.questions@epa.gov
- The NRC has a new website with Japan-crisis related information -
htt-n//WAIAI nrr nnv/1i~nn/i~nnn-infn himl

> Thank you,

> Amy

-(*~~~JIalMessage --------- - - - - - - -~

Fromj:tkouzes (b)(6) ent: Tuesday, March 22, 2011
12:18 M
To: OPA Resource
Subject: Live in Alaska concern about Japan's accident

I live in b)6) and I am concern about radioactive fallout from
Japan, especia ly if Japan loses control of all six reactors.
Will this not affect the entire oceanic and land food chain and water
supply of Alaska. Even if radioactive materials are heavier than most
substances and will sink into the ocean. These substances will affect
the plant life and ocean life forms that the are in the ocean at the
DNA levels. If these substances are on land masses especially in the
lowest life forms from insects, plants, avian, small mammals, but most IXN



> of all at the microscopic lifeforms especially mutations of diseases
> and basic forms of life.

> I think we are going to face a world wide situation where hundreds of
> millions will die from the result of this epic disaster in Japan in
> the long run if this situation does come under some form of control.

> Thank You.

> Tom Kouzes
> (b)(6)



Bonaccorso, Amy

From:
Sent:
To:

(b)(6) i

I uesday, March 22, 20-11 0:55 PM
NRC Allegation

I am very glad that you are looking into the viability of the plant right near NYC. Good idea.
Please also consider that:

THE DIABLO CANYON NUCEAR POWER PLANT WAS BUILT DIRECTLY ON A MAJOR FAULT LINE.

Perhaps that is also worth looking into, from a safety standpoint.

Thank you,
'Gayna Uransky
(b)(6)

/1
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From: Janberns. Holly on behalf of OPA Resource

To: Bonaccorso. Amy

Subject: FW: Response from "Contact the NRC Web Site Staff'

Date: Tuesday, March 22, 2011 7:27:12 AM

----- Original Message -----
From: NRCWEB Resource
Sent: Monday, March 21, 2011 7:41 PM
To: OPA Resource
Subject: FW: Response from "Contact the NRC Web Site Staff'

----- Original .
TFrom: Theo i(b)(6)

'ýTent: Monday7 M a-Wh- 2-1-,-2 47-•4TM -
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by
6b)(6) 7

The,... _--n Monday, March 21, 2011 at 16:47:15

comments: A comment from a normal citizen who are very concerned about the nuclear reactor.Still
thinks about this issue
how can we solve this.It is not high-hat of me but I think I have a good chance of success in stopping
this flre.Okay, I know of any local circumstances will be honored cooperation with the responsible
authorities along this problem to a successful conclusion.

organization:

addressl:

address2:

city:

state: ---

zip:

country

phone:

-- --- --- --- --- --- --- --- --- --- --- --- --- -4 <--- -



From:

To:
Subject:
Date:

Janbergs. Holly on behalf of OPA Resource
Bonaccorso. Amy; Deavers. Ron
FW: cooling the rods
Wednesday, March 23, 2011 7:32:24 AM

F~o I(b)(6)Frm: LUKE LICZKOWSKI I _b_(6

ront: Tuesday, March 22, 2011 7:08 PM
To: o"PA R•i urr

Surect: cooling the rods

Use dry ice (CO2) - it will dispersce the hydrogen as C02 is heavy and will make the temp.
difference much higher
Regards, Luke Liczkowski

6< .CN~



Rudland, David

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:55 PM
To: Csontos, Aladar
Subject: RE: Additional crack growth rate reference

Do we have any idea what the pressure is???

From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:19 PM
To: Rudland, David
Subject: Re: Additional crack growth rate reference

Sheesh! What the???

From: Rudland, David
To: Csontos, Aladar
Sent: Wed Mar 23 13:17:44 2011
Subject: RE: Additional crack growth rate reference

3-15 was.... But 3-18, which is the Speidel data is in MN-m^-(1/2)

From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:17 PM
To: Rudland, David
Subject: Re: Additional crack growth rate reference

Wasn't it kgN mmA3/2?

From: Rudland, David
To: Csontos, Aladar; Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell
Sent: Wed Mar 23 13:07:46 2011
Subject: RE: Additional crack growth rate reference

The difference in K is kinda getting me between the Spiedel data and that of figure 3-15. I agree with Rob that
the K values are on the order of 6MPa-m*O.5 .... but figure 3-15 is in units of MN-m^-0.5... which is not stress
intensity.., if this is a typo and its MN-mA(-3/2)... then it kinda makes sense, but gives values about xlO on
stress intensity for about the same growth rate.

From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:04 PM
To: Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell; Rudland, David
Subject: Re: Additional crack growth rate reference

33 K



So then, 0.03 in/day isn't a bad assumption. We should be in the ball park with that number which 'is an order of
magnitude higher than what was sent in that salt paper that we don't know where it came from. For a 1 in thick whatever,
that would be approximately 2 weeks give or take a couple of days before a LOCA based on scc from both ID and OD and
sufficient K. Dave is working on more reliable calcs based on WRS and CGR for some piping locations.

Don't forget that pitting, crevice corrosion, and accelerated wasteage could also occur along with scc (piping and

potentially RPV). In the cnwra report, pitting and scc seemed to go hand in hand in these environments.

Nevertheless, our recommendation still stands: transition to fresh water ASAP.

I think small LOCAs are more probable to occur, but other issues are more critical to address at this point (e.g. cooling the
core) unless a DEGB occurs.

From: Tregoning, Robert
To: Makar, Gregory; Klein, Paul; Csontos, Aladar; Hardies, Robert; Dunn, Darrell
Sent: Wed Mar 23 11:35:51 2011
Subject: RE: Additional crack growth rate reference

Greg:

This actually compares pretty well to the estimates from Figure 3.15 in the CNWRA 92-021 report that Al
quoted earlier. Figure 3.15 saturates for 3% NaCI at 80C for 316SS at a K level of approximately 6 MPa-m1l/2
at a crack growth rate of 0.02 mm/hr or approximately 0.02 inch/day (assuming I've done all my conversions
correctly).

Thanks for the additional data.
Rob

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile:l(b)(6)
fax: 301-251-7425

From: Makar, Gregory
Sent: Wednesday, March 23, 2011 11:23 AM
To: Klein, Paul; Csontos, Aladar; Tregoning, Robert; Hardies, Robert
Subject: Additional crack growth rate reference

For comparison, 1981 data from M.O. Speidel (Swiss Academy of Corrosion Science) show sensitized 304
stainless steel having a crack growth rate of about 10.8 m/s (-0.030 inch/day) in 22% sodium chloride at 100'C
and K=40-50 MPa Mi1/2 . (The solubility of NaCI at 25C is about 36% by weight, so 22% is concentrated but not
saturated.) The graph is crack growth rate vs. temperature of DCB specimens in a constant-load test. No data
for 316 SS are shown on that graph and I don't have the original paper. I found the graph reproduced in a
1992 ASM book called, "Stress Corrosion Cracking." So I think this just affirms our feedback that the crack
growth rate depends on the details and any predicted value needs to be carefully examined.

Greg

34



Nelson, Robert

From: Nelson, Robert
Sent: Wednesday, March 23, 2011 9:11 AM
To: Leeds, Eric
Cc: Boger, Bruce; Grobe, Jack; Glitter, Joseph; Simms, Sophonia
Subject: RE: Heads up: Near Term Review
Attachments: RE: Heads up: Near Term Review

See attached. CPAB stands ready to assist, if needed.

NELSON

From: Leeds, Eric
Sent: Wednesday, March 23, 2011 7:45 AM
To: Westreich, Barry; Bahadur, Sher; Blount, Tom; Brown, Frederick; Cheok, Michael; Evans, Michele; Galloway, Melanie;
Glitter, Joseph; Giwines, Mary; Hiland, Patrick; Holian, Brian; Howe, Allen; Lee, Samson; Lubinski, John; McGinty, Tim;
Nelson, Robert; Quay, Theodore; Ruland, William; Skeen, David
Cc: Grobe, Jack; Boger, Bruce; Nguyen, Quynh; Meighan, Sean; Wertz, Trent
Subject: Heads up: Near Term Review

Please see email below. Note that Jack will be a key member of this review group and that it will take him out of his
current position for at least the first month fulltime and then on a part time basis until it concludes. I plan to discuss
with Bruce and Marty before we make a decision on how to backfill for Jack.

All the HQ program offices are contributing to the agency's efforts with regard to Fukushima, so person-power is
challenged. I'll keep you informed.

Eric J. Leeds, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
301-415-1270

From: Virgilio, Martin
Sent-Weldnesd•a•dYv Mrch 23, 2011 3:05 AM
To: (b)(6 . Miller, Charles; Holahan, Gary; Grobe, Jack; Sanfilippo, Nathan
Cc: Borcnhiat, sil; Weber, Michael; Muessle, Mary; Andersen, James; Ash, Darren
Subject: Near Term Review

All

Let me start by thanking you for agreeing to participate on the Task Group that will be chartered to identify
near term actions in response to the ongoing accident at Fukushima Diiachi reactors.

Yesterday, I spoke with Bill Borchardt and Charlie Miller about this assignment. Bill expects that you will be
working on this project full time at least until the 30 day quick look report is developed and the Commission is
briefed on its contents.

While the specifics of the actions are still being finalized through the SRM development, it is likely that we will
be asked to consider whether NRC should take actions to improve NRC and licensee programs to enhance
safety; and, identify specific topics/areas for longer term assessment.

79
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I have suggested to Charlie that we have a kick off meeting on Thursday morning. This would be an
opportunity to align on the charter of the group, expected products and methods for conducting the review and
developing recommendations.

One item that I would like to see us address on Thursday is internal stakeholder involvement. We may want to
have a session early next week with the folks who have been serving on the site team and in the ops center to
gather their insights.

I have periodically pulsed Chuck Casto about areas that we should consider as part of our near term lessons
learned. Chuck has suggested we look at B5b and in particular the location of the equipment, environmental
conditions where actions will have be taken, and whether in there will be sufficient number of licensee staff
needed to execute the recovery strategies. He also suggested we consider multiple simultaneous accidents at
a single site, NPPs where fire coping strategies include an induced SBO, and that we look at our SBO
requirements.

Marty

80



From: Janbergs. Holly on behalf of OPA Resource
To: Bonaccorso. Amy; Peavens.Ran.
Subject: FW: Events in Japan
Date: Wednesday, March 23, 2011 7;33:34 AM

Aww ©

(b)(16)
From: Mary Lariviere
Sent: Wednesday, zi, zu11 AM
To: OPA Resource
Subject: Events in Japan

Good Morning!

I would just like to thank you for all of the help you are giving us here in Japan during these
very trying times! It is very much appreciated!

Thank You!

V/R,
Mary



From: Janbers.1 Holly on behalf of OPA Resource
To: bo-naccorso. Amy Deavers. Ron
Subject: FW: Response from "Contact the NRC Web Site Staff"
Date; Wednesday, March 23, 2011 8:48:23 AM

----- Original Message -----
From: NRCWEB Resource
Sent: Wednesday, March 23, 2011 8:48 AM
To: OPA Resource
Subject: FW: Response from "Contact the NRC Web Site Staff"

----- Original Message----
From: Brian Chalmers (b)(6)

Sent: Tuesday, Marchh./ u n:ZM-
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Brian Chalmersj~ Tuesday, Marc

comments: Is it feasible to apply water absorbing polymers to cover spent fuel pools

in Japan to slow evaporation.

Brian

organization:
I(b)(6)
address1:

address2:

city: (b)(6)

state: ---

zi:(b)(6)
ziP:)

country (b)(6) K.
phon ~ (b)(6)

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



From:
To:
Subject:
Date:

Janberas. Holly on behalf of OPA Resource
Bonaccorso. Amyv Oeavers. Ron
FW: Response from "Contact the NRC Web Site Staff"
Wednesday, March 23, 2011 8:48:03 AM

----- Original Message-----
From; NRCWEB Resource
Sent: Wednesday, March 23, 2011 8:48 AM
To: OPA Resource
Subject: FW: Response from "Contact the NRC Web Site Staff'

----- Original Metstme-
From: Rod Davi 1(b)(6)
Sent: Tuesday, ,.. - , O.±O r.
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Rod Davi{ýb)(6) *b(n Tuesday, March 22, 2011 at 20:17:47
---- --- -- -- ----------- ------- ---------.-

comments: I want to submit a method for storage of the nuclear waste
from our reactor plants, i.e., spent fuel rods.

Can you provide me with a point of contact?

organizationI(b)(6)
" ~ ~(b)(6) l-"

address1:

address2: (b)(6)

City:l(b)(6)

(7/



From: JanberQs. Holly on behalf of OPA Resource
To: Bonaccorso. Amy; Deavers. Ron
Subject: FW: Response from "Contact the NRC Web Site Staff'
Date: Wednesday, March 23, 2011 8:53:05 AM

----- Original Message -----
From: NRCWEB Resource
Sent: Wednesday, March 23, 2011 8:49 AM
To: OPA Resource
Subject: FW: Response from "Contact the NRC Web Site Staff'

--Original Messag- (6

From: Kellie Maclear(b)(6)
Sent: Wednesday, Mar~~cF 23, 2011 12:,38AM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Kellie MacleanI (b)(6) ~nWednesday, March 23, 2011 at 00:38:07

comments: As al1(b)(6) nd concerned citizen, I request that a serious
examination of nubl,•y -Ltn e gyll nuclear power plants in Southern California
and across the country. Please hear me out.

The Red Cross website sites a 60% risk of a 6.7 or greater earthquake in
Southern California. (Ironically, the Red Cross website includes earthquake,
tsunami, pandemic flu, but does not include nuclear accident information.) We
should take a the tragedy in Japan as a lesson and the last 40 years of
disaster-free nuclear power as a gift and avert disaster before it happens. As
all financial accounts carry the disclaimer - nuclear power should carry the
same warning - "Past performance is no guarantee of future results, and
current performance may be lower..." (especially as these plants age!)

Please think if of the innocent lives to be lost, the irreplaceable natural beauty
of our Southern California coast, as well as the utter economic disaster that
this would mean for our nation. The real estate alone is among the most
costly in the nation, as well as the industrial and environmental toll.

This should be a wake up call to American's! We can conserve the 20% of
energy that nuclear plants provide, we can and will embrace new greener
energy sources, including zero energy building (which could revitalize an
ailing construction industry). The day after a disaster is too late. The people
of Japan will attest to that.

Unless we have a Superman in the wings, nuclear power is too unstable to roll
the dice with. The Hindenburg marked the end of the airship era, Japan
should mark the end of the nuclear era in the United States.

With utter sincerity,
Kellie Maclean



organization:

addressl:

address2:

city:
(b)(6)

state:

zip:

country:
(b)(6)

phone:
-- ---\\ - ---- -- ---- ------ ------ ------ ----



From: orpAm
To: (b)(6)
5cc:I
Subject: REPLY: cooling the rods
Date: Wednesday, March 23, 2011 9:19:00 AM

Hi Mr. Liczowski:

We appreciate suggestions that work toward resolving the situation in Japan; it's
reassuring to see how helpful and dedicated private citizens have been in light of this
disaster.

Please understand that the NRC has some of the most expert people in the world available
to assist the Japanese authorities in whatever way they request. We are fully staffed in all
our response teams at this time and working 24-hours a day.

Thank you,

Amy

From: LUKE LICZKOWSIb6)
Sent: Tuesday, March 22, 31_1 7:08 PM
To:.PA Resource --
CC: J (b)(6)I -

Sub'c't: cooling the rods

Use dry ice (C02) - it will dispersce the hydrogen as C02 is heavy and will make the temp.
difference much higher
Regards, Luke Liczkowski



From: Nelson, Robert
To: Markley, Michael; Oesterle. Eric
Cc: Quay. Theodore; Bonaccorso, Amy; Saah. Lauren

Subject: Action: OPA Phone Message

Date: Wednesday, March 23, 2011 9:32:23 AM

See below. Please check with Amy Bonaccorso to get background. Then, coordinate with
the below POCs as needed to prepare a response. As always, clear the response with
OPA. Obviously, any security info would need to be very high level.

DE POC; George Wilson
DCI POC: Bob Wolfgang
NSIR: Kevin Williams or Joe Anderson

NELSON

From: Quay, Theodore
Sent: Wednesday, March 23, 2011 8:10 AM
To: Nelson, Robert
Cc: Blount, Tom; McGinty, Tim
Subject: FW: OPA Phone Message

As discussed a few minutes ago, here is the e-mail.

From: Wilson, George
Sent: Wednesday, March 23, 2011 3:34 AM
To: Quay, Theodore
Cc: McGinty, Tim; Blount, Tom; Saah, Lauren
Subject: Re: OPA Phone Message

Part of answer would go to EEEB the other to DCI, but I do not remember anything put into place after
9/11. You would need to verify security orders via NSIR also

.Sent from nrc blackberry
George wilson\
(b)(6) /_______

From: Quay, Theodore
To: Wilson, George ,
Cc: McGinty, Tim; Blount, Tom; Saah, Lauren
Sent: Tue Mar 22 14:39:11 2011
Subject: FW: OPA Phone Message

Who has diesels that can answer the question?

From: Saah, Lauren
Sent: Tuesday, March 22, 2011 2:35 PM
To: McGinty, Tim; Blount, Tom; Quay, Theodore
Subject: OPA Phone Message

Amy Bonaccorso received a question she needs assistance responding to:



What NRC guidelines, legislation, or regulations were instituted after 9-11 to secure diesel
generators at nuclear sites,

If someone could email her back with an answer, or the appropriate person to answer that
would be great

Thanks!
Lauren



From: Janbergs. Holly
To: Bonaccorso, Amy

Subject: RE: Public - Question

Date: Wednesday, March 23, 2011 9:36:54 AM

I think your response sounds fine - if you want you could include inspection reports or
something, I guess, here:
http://www.nrc.gov/NRR/OVERSIGHT/ASSESS/listofrpts body.html#ano

or each plant page has a safety performance summary:
http://www.nrcgov/reactors/ope)rating/list-power-reactor-units.html

I don't know of any such list, or why on earth we would publicize such a thing if we had
one. If he wants to go digging for plants with issues, he can look through all their safety
findings individually and draw his own conclusions.

From: Bonaccorso, Amy
Sent: Wednesday, March 23, 2011 9:35 AM
To: Janbergs, Holly
Subject: FW: Public - Question

Bethany:

I don't believe we have such a list - but thought I would ask you before responding. We
are more into emphasizing the safety of the U.S. plants and ensuring that they meet our
requirements - not saying any are "at risk." I could also tell him that we promote a strong
safety culture and refer him to that public website. Any suggestions?

Thanks,

Amy

Froni: Royer, Deanna
Sent: Wednesday, March 23, 2011 8:37 AM
To: Bonaccorso, Amy; Deavers, Ron
Subject: Public - Question

Luke Taylor _•.(b)(6)

me. nt lzý IUQK,,•Y lur arRC list of the most at risk plants in U.S. - The ones with the
most violations

Deanna Royer
Contract Secretary
Division of New Reactor Licensing
(301) 415-7158

Deanna.Royer@nrc.gov



Lee, Richard

From:
Sent:
To:

Subject:
Attachments:

Gibson, Kathy
Wednesday, March 23, 2011 2:58 PM
Bush-Goddard, Stephanie; Elkins, Scott; Hoxie, Chris; Lee, Richard; Santiago, Patricia; Scott,
Michael; Bajorek, Stephen; Boyd, Christopher; Rubin, Stuart; Sherbini, Sami; Tinkler, Charles;
Voglewede, John; Zigh, Ghani
FW: Heads up: Japan evacuations
Japan evacuation.doc; Kathy Halvey Gibson.vcf; image001.jpg

If you are interested...

Also EPA maintains a website RadNet with online monitoring of the western US

httD://www.eDa.aovliapan20l 1/rert/radnet-data. html

Kathy HaIve Gibson
Directo

Division of Systems Analysis

Kathy, Gibson Cnrc. gov
(3Q1) ~251Ž799Yjork

P-=-p I I'vT4 £ -ctývl

From: Sheron, Brian
Sent: Wednesday, March 23, 2011 2:32 PM
To: Case, Michael; Coe, Doug; Correia, Richard; Gibson, Kathy; Richards, Stuart; Scott, Michael; Uhle, Jennifer; Valentin,
Andrea
Subject: FW: Heads up: Japan evacuations

From: Leeds, Eric
Sent: Wednesday, March 23, 2011 2:24 PM
To: Brenner, Eliot; Hayden, Elizabeth
Cc: Borchardt, Bill; Virgillo, Martin; Weber, Michael; Johnson, Michael; Holahan, Gary; Wiggins, Jim; Evans, Michele;
Miller, Charles; Sheron, Brian; Uhle, Jennifer; Doane, Margaret; Mamish, Nader; Grobe, Jack; Boger, Bruce; Ruland,
William; Dean, Bill; McCree, Victor; Pederson, Cynthia; Howell, Art; Batkin, Joshua
Subject: Heads up: Japan evacuations

FYI - I asked our contact at the NEA for info on other countries evacuating around Fukushima. Some other members of
the international community followed the US recommendation. Some did other things See below and attached.

Eric J. Leeds, Director
Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
301-415-1270

From: Diane.JACKSON(doecd.org rmailto: Diane.JACKSONaoecd.org1
Sent: Wednesday, March 23, 2011 1:22 PM 17/



To: Leeds, Eric

Subject: Your question about Japan evacuations

Eric -

I did some web searching, Canada, South Korea, UK and Australia stated an evacuation distance of 80 km/ 50 miles.

Many countries, such as France, urged their citizens in the north-east Japan and Tokyo to evacuate. In most reports,
most countries do not state the reason is nuclear and they do not give a defined distance.

Attached are excerpts from reports with web sources.

Hope that helps,
Diane



From:

To:

Bcc:
Subject:
Date:

BonaB'corlo Amy

Deavers. Ron
REPLY: Response from "Contact the NRC Web Site Staff'
Wednesday, March 23, 2011 9:44:00 AM

Dear Mr. Chalmers:

We've received a lot of suggestions lately, especially those that work toward resolving the situation in
Japan; it's reassuring to see how helpful and dedicated private citizens have been. Please understand
that the NRC has some of the most expert people in the world available to assist the Japanese
authorities in whatever way they request. We are fully staffed in all our response teams at this time and
working 24-hours a day.

Thank you,

Amy

----- Original Message-- = -b)()
From: Brian Chalmers
Sent: Tuesday, March e, 2011 9:29 PM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form, It was submitted by

Brian Chalmers (b)(6) Tuesday, March 22, 2011 at 21:29:04

comments: Is it feasible to apply water absorbing polymers to cover spent fuel pools

in Japan to slow evaporation.

Brian

organization:

/

II /

6)
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From:

To: 1(b)(6)
Bcc: Deavers. Ron
Subject: REPLY: Response from "Contact the NRC Web Site Staff'

Date: Wednesday, March 23, 2011 9:41:00 AM

Hello Mr. Davis:

We've received a lot of suggestions lately, especially those that work toward resolving the situation in
Japan; it's reassuring to see how helpful and dedicated private citizens have been. We are fully staffed
with experts to analyze the crisis overseas and also issues like nuclear waste storage though, and are
not taking proposals from the public.

Thank you,

Amy

----- Original Mese s... - --.
From: Rod Davis I(b)(6)

Sent: Tuesday, M Wch 22, 2011 8:18 PM
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Rod Davis.(b)(6) In Tuesday, March 22, 2011 at 20:17:47

comments: I want to submit a method for storage of the nuclear waste

from our reactor plants, i.e,, spent fuel rods.

Can you provide me with a point of contact?

organization:

address1: (b)(6)

address2: (b)(6)

city:_ (b)(6)

state : - -........... .

country ()6

((b)(6)phon e

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



Rudland, David

From: Rudland, David
Sent: Wednesday, March 23, 2011 2:01 PM
To: Tregoning, Robert; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

Well, with that low of a threshold, and any kind of WRS, the growth rate is constant with K at about 0.02mm/hr,
which corresponds to about 59 days the through-wall penetration for a recirc size pipe, and about 22 days for a
10" core spray line...

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:57 PM
To: Rudland, David; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

The lower estimates (a few MPa-mAl/2) are more typically associated with threshold in my opinion.

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile: J(b)(6)

fax: 301-251-7425

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:53 PM
To: Dunn, Darrell; Tregoning, Robert
Subject: RE: Additional crack growth rate reference

Al wants the calculations today..... so, from your experience, are number like 4MP-mA0.5 typical of the
threshold, or are they more like 20MPa-mA0.5

From: Dunn, Darrell
Sent: Wednesday, March 23, 2011 1:48 PM
To: Rudland, David; Tregoning, Robert
Subject: RE: Additional crack growth rate reference

If I have them, they are at home . I also have the ASM book that was mentioned as well as about 10 years of
Corrosion conference papers (1998-2008) and about 15 years of Corrosion journal publications. I will dig
through what I have and bring it in tomorrow and Friday. It might take me a while to go through what I have
especially if I sort through hard copies.

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:43 PM
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To: Tregoning, Robert; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

Do you have them??? I do not have time to search today... I'm trying to modify my code to do these calcs Al

wants...

Maybe Darrell has the original references for Figures 3-15 and 3-18.... Darrell??

Thanks
Dave

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:38 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference

I agree, your previous email made it seem like you were talking about Figure 3-15. Probably should dig up the
original references for these just to make sure they were reproduced properly. Let me know if you need any
help getting these.

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile: fb)6 J

fax: 301-251-7425

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:12 PM
To: Tregoning, Robert
Subject: RE: Additional crack growth rate reference

Right, that one give me about 6MPa-mA0.5... but look at Figure 3-18

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:12 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference

Dave:

I'm confused. Figure 3-15 of the CNWRA report is in kgf-mm^(-3/2) which is stress intensity (albeit weird
units).

RT

Robert Tregoning
Technical Advisor for Materials
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US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile: (b)(6)

fax: 301-251-7425

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:08 PM
To: Csontos, Aladar; Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

The difference in K is kinda getting me between the Spiedel data and that of figure 3-15. I agree with Rob that
the K values are on the order of 6MPa-m*0.5 .... but figure 3-15 is in units of MN-m*-0.5... which is not stress
intensity.., if this is a typo and its MN-mA(-3/2)... then it kinda makes sense, but gives values about xlO on
stress intensity for about the same growth rate.

From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:04 PM
To: Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell; Rudland, David
Subject: Re: Additional crack growth rate reference

So then, 0.03 in/day isn't a bad assumption. We should be in the ball park with that number which is an order of
magnitude higher than what was sent in that salt paper that we don't know where it came from. For a 1 in thick whatever,
that would be approximately 2 weeks give or take a couple of days before a LOCA based on scc from both ID and OD and
sufficient K. Dave is working on more reliable calcs based on WRS and CGR for some piping locations.

Don't forget that pitting, crevice corrosion, and accelerated wasteage could also occur along with scc (piping and

potentially RPV). In the cnwra report, pitting and scc seemed to go hand in hand in these environments.

Nevertheless, our recommendation still stands: transition to fresh water ASAP.

I think small LOCAs are more probable to occur, but other issues are more critical to address at this point (e.g. cooling the
core) unless a DEGB occurs.

From: Tregoning, Robert
To: Makar, Gregory; Klein, Paul; Csontos, Aladar; Hardies, Robert; Dunn, Darrell
Sent: Wed Mar 23 11:35:51 2011
Subject: RE: Additional crack growth rate reference

Greg:

This actually compares pretty well to the estimates from Figure 3.15 in the CNWRA 92-021 report that Al
quoted earlier. Figure 3.15 saturates for 3% NaCI at 80C for 316SS at a K level of approximately 6 MPa-mAJ/2
at a crack growth rate of 0.02 mm/hr or approximately 0 02 inch/day (assuming I've done all my conversions
correctly).

Thanks for the additional data.
Rob

Robert Tregoning
Technical Advisor for Materials
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US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile: (b)(6)
'ax: 301-251-7425

From: Makar, Gregory
Sent: Wednesday, March 23, 2011 11:23 AM
To: Klein, Paul; Csontos, Aladar; Tregoning, Robert; Hardies, Robert
Subject: Additional crack growth rate reference

For comparison, 1981 data from M.O. Speidel (Swiss Academy of Corrosion Science) show sensitized 304
stainless steel having a crack growth rate of about 10.8 m/s (-0.030 inch/day) in 22% sodium chloride at 1000C
and K=40-50 MPa M1'2 . (The solubility of NaCI at 25C is about 36% by weight, so 22% is concentrated but not
saturated.) The graph is crack growth rate vs. temperature of DCB specimens in a constant-load test. No data
for 316 SS are shown on that graph and I don't have the original paper. I found the graph reproduced in a
1992 ASM book called, "Stress Corrosion Cracking." So I think this just affirms our feedback that the crack
growth rate depends on the details and any predicted value needs to be carefully examined.

Greg
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Rivera-Lugo, Richard

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:51 PM
To: Dunn, Darrell; Rudland, David
Subject: RE: Additional crack growth rate reference

I don't have the references but can dig them up from the library. I'm pretty busy now, but I'll see if I can quickly

find them.

Rob

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 3 0 1 -(b)-6

-mobile: 7
fax: 301-251-7425

From: Dunn, Darrell
Sent: Wednesday, March 23, 2011 1:48 PM
To: Rudland, David; Tregoning, Robert
Subject: RE: Additional crack growth rate reference

If I have them, they are at home. I also have the ASM book that was mentioned as well as about 10 years of
Corrosion conference papers (1998-2008) and about 15 years of Corrosion journal publications. I will dig
through what I have and bring it in tomorrow and Friday. It might take me a while to go through what I have
especially if I sort through hard copies.

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:43 PM
To: Tregoning, Robert; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

Do you have them??? I do not have time to search today... i'm trying to modify my code to do these calcs Al
wants...

Maybe Darrell has the original references for Figures 3-15 and 3-18.... Darrell??

Thanks
Dave

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:38 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference



I agree, your previous email made it seem like you were talking about Figure 3-15. Probably should dig up the
original references for these just to make sure they were reproduced properly. Let me know if you need any
help getting these.

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile:l(b)(6)
fax: 301-251-7425

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:12 PM
To: Tregoning, Robert
Subject: RE: Additional crack growth rate reference

Right, that one give me about 6MPa-mA0.5... but look at Figure 3-18

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:12 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference

Dave:

I'm confused. Figure 3-15 of the CNWRA report is in kgf-mmA(-3/2) which is stress intensity (albeit weird
units).

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile: 1(b)(6)
fax: 301-251-7425

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:08 PM
To: Csontos, Aladar; Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

The difference in K is kinda getting me between the Spiedel data and that of figure 3-15. I agree with Rob that
the K values are on the order of 6MPa-m*0.5.... but figure 3-15 is in units of MN-mA-0.5... which is not stress
intensity.., if this is a typo and its MN-mA(-3/2)... then it kinda makes sense, but gives values about x10 on
stress intensity for about the same growth rate.
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From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:04 PM
To: Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell; Rudland, David
Subject: Re: Additional crack growth rate reference

So then, 0.03 in/day isn't a bad assumption. We should be in the ball park with that number which is an order of
magnitude higher than what was sent in that salt paper that we don't know where it came from. For a 1 in thick whatever,
that would be approximately 2 weeks give or take a couple of days before a LOCA based on scc from both ID and OD and
sufficient K. Dave is working on more reliable calcs based on WRS and CGR for some piping locations.

Don't forget that pitting, crevice corrosion, and accelerated wasteage could also occur along with scc (piping and
potentially RPV). In the cnwra report, pitting and scc seemed to go hand in hand in these environments.

Nevertheless, our recommendation still stands: transition to fresh water ASAP.

I think small LOCAs are more probable to occur, but other issues are more critical to address at this point (e.g. cooling the
core) unless a DEGB occurs.

From: Tregoning, Robert
To: Makar, Gregory; Klein, Paul; Csontos, Aladar; Hardies, Robert; Dunn, Darrell
Sent: Wed Mar 23 11:35:51 2011
Subject: RE: Additional crack growth rate reference

Greg:

This actually compares pretty well to the estimates from Figure 3.15 in the CNWRA 92-021 report that Al
quoted earlier. Figure 3.15 saturates for 3% NaCI at 80C for 316SS at a K level of approximately 6 MPa-mA1/2
at a crack growth rate of 0.02 mm/hr or approximately 0.02 inch/day (assuming I've done all my conversions
correctly).

Thanks for the additional data.
Rob

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301 -251-7
"mobileil(b)(6)
fax: 301-251-7425

From: Makar, Gregory
Sent: Wednesday, March 23, 2011 11:23 AM
To: Klein, Paul; Csontos, Aladar; Tregoning, Robert; Hardies, Robert
Subject: Additional crack growth rate reference

For comparison, 1981 data from M.O. Speidel (Swiss Academy of Corrosion Science) show sensitized 304
stainless steel having a crack growth rate of about 10.8 m/s (-0.030 inch/day) in 22% sodium chloride at 1000C
and K=40-50 MPa M112 . (The solubility of NaCI at 25C is about 36% by weight, so 22% is concentrated but not
saturated.) The graph is crack growth rate vs. temperature of DCB specimens in a constant-load test. No data
for 316 SS are shown on that graph and I don't have the original paper. I found the graph reproduced in a
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1992 ASM book called, "Stress Corrosion Cracking." So I think this just affirms our feedback that the crack
growth rate depends on the details and any predicted value needs to be carefully examined.

Greg

4
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Rivera-Lugo, Richard

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:57 PM
To: Rudland, David; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

The lower estimates (a few MPa-mAl/2) are more typically associated with threshold in my opinion.

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662
mobile: (b)(6)
fax: 301-251-7425

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:53 PM
To: Dunn, Darrell; Tregoning, Robert
Subject: RE: Additional crack growth rate reference

Al wants the calculations today..... so, from your experience, are number like 4MP-mA0.5 typical of the
threshold, or are they more like 20MPa-mA0.5

From- Dunn, Darrell
Sent: Wednesday, March 23, 2011 1:48 PM
To: Rudland, David; Tregoning, Robert
Subject: RE: Additional crack growth rate reference

If I have them, they are at home. I also have the ASM book that was mentioned as well as about 10 years of
Corrosion conference papers (1998-2008) and about 15 years of Corrosion journal publications. I will dig
through what I have and bring it in tomorrow and Friday. It might take me a while to go through what I have
especially if I sort through hard copies.

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:43 PM
To: Tregoning, Robert; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

Do you have them??? I do not have time to search today... I'm trying to modify my code to do these calcs Al
wants...

Maybe Darrell has the original references for Figures 3-15 and 3-18.... Darrell??

Thanks 'a)
Dave



From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:38 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference

I agree, your previous email made it seem like you were talking about Figure 3-15. Probably should dig up the
original references for these just to make sure they were reproduced properly. Let me know if you need any
help getting these.

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850

p:31(b)(6)
mobile:
fax: 301. . . .

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:12 PM
To: Tregoning, Robert
Subject: RE: Additional crack growth rate reference

Right. that one give me about 6MPa-mA0.5... but look at Figure 3-18

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:12 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference

Dave:

I'm confused. Figure 3-15 of the CNWRA report is in kgf-mmA(-3/2) which is stress intensity (albeit weird
units).

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662

'mobile: I(b)(6)]

fax: 301-251-7425

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:08 PM
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To: Csontos, Aladar; Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell
Subject: RE: Additional crack growth rate reference

The difference in K is kinda getting me between the Spiedel data and that of figure 3-15. I agree with Rob that
the K values are on the order of 6MPa-m*0.5 .... but figure 3-15 is in units of MN-mA-0.5... which is not stress
intensity... if this is a typo and its MN-m^(-3/2)... then it kinda makes sense, but gives values about x10 on
stress intensity for about the same growth rate.

From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:04 PM
To: Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell; Rudland, David
Subject: Re: Additional crack growth rate reference

So then, 0.03 in/day isn't a bad assumption. We should be in the ball park with that number which is an order of
magnitude higher than what was sent in that salt paper that we don't know where it came from. For a 1 in thick whatever,
that would be approximately 2 weeks give or take a couple of days before a LOCA based on scc from both ID and OD and
sufficient K. Dave is working on more reliable calcs based on WRS and CGR for some piping locations.

Don't forget that pitting, crevice corrosion, and accelerated wasteage could also occur along with scc (piping and
potentially RPV). In the cnwra report, pitting and scc seemed to go hand in hand in these environments.

Nevertheless, our recommendation still stands: transition to fresh water ASAP.

I think small LOCAs are more probable to occur, but other issues are more critical to address at this point (e.g. cooling the
core) unless a DEGB occurs.

From: Tregoning, Robert
To: Makar, Gregory; Klein, Paul; Csontos, Aladar; Hardies, Robert; Dunn, Darrell
Sent: Wed Mar 23 11:35:51 2011
Subject: RE: Additional crack growth rate reference

Greg:

This actually compares pretty well to the estimates from Figure 3.15 in the CNWRA 92-021 report that Al
quoted earlier. Figure 3.15 saturates for 3% NaCI at 80C for 316SS at a K level of approximately 6 MPa-mA1/2
at a crack growth rate of 0.02 mm/hr or approximately 0.02 inch/day (assuming I've done all my conversions
correctly).

Thanks for the additional data.
Rob

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-2S1-7 L

-mobile:(b)(6)
"fax: 30.'-z5.±-/4z5

From: Makar, Gregory
Sent: Wednesday, March 23, 2011 11:23 AM
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To: Klein, Paul; Csontos, Aladar; Tregoning, Robert; Hardies, Robert
Subject: Additional crack growth rate reference

For comparison, 1981 data from M.O. Speidel (Swiss Academy of Corrosion Science) show sensitized 304
stainless steel having a crack growth rate of about 10.8 m/s (-0.030 inch/day) in 22% sodium chloride at 1000C
and K=40-50 MPa M 112 . (The solubility of NaCl at 25C is about 36% by weight, so 22% is concentrated but not
saturated.) The graph is crack growth rate vs. temperature of DCB specimens in a constant-load test. No data
for 316 SS are shown on that graph and I don't have the original paper. I found the graph reproduced in a
1992 ASM book called, "Stress Corrosion Cracking." So I think this just affirms our feedback that the crack
growth rate depends on the details and any predicted value needs to be carefully examined.

Greg
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Scott, Michael

From:
Sent:
To:
Subject:
Attachments:

Scott, Michael
Wednesday, March 23, 2011 9:21 AM
LIA02 Hoc
Re: Directions for Deployment Team to get to Hotel
image0O1 .png

I got to hotel and they had no reservation for me so room now on my nrc card. What do I do about this? If everyone else is
direct billed to embassy? And what of those arriving next two days? Do they have reservations? Please look into this and
let me know. Thanks

Sent from my NRC blackberry
Michael Scott
(b)(6) Q-r-
From: LIA02 Hoc
To: Blarney, Alan; Scott, Michael; Dorman, Dan; Giessner, John; Taylor, Robert; Jackson, Todd; Miller, Marie; Ali, Syed;
Sheikh, Abdul; Way, Ralph
Sent: Tue Mar 22 19:52:04 2011
Subject: FW: Directions for Deployment Team to get to Hotel

From: Johnson, Natalya
Sent: Tuesday, March 22, 2011 7:44 PM
To: RMTPACTSUELNRC
Cc: RMTPACTSUAC
Subject: Hotel Okura

Greetings,

DART team is staying a I(b)(6)

There are regular limousine hotel bus services running between the airport and all main Tokyo Hotels. Please refer your

travellers to go directly to the desk with the sign "limousine hotel bus" in the arrival hall. There are regular buses that
run directly to Okura every hour or so. Depending on the arrival time the traveller may have to take a bus to one of the
other hotels (e.g. Intercon) and then catch a taxi to Hotel Okura. All these expenses are reimbursable,, so please advise
your travellers to save receipts and submit them later with the travel voucher.

Bus ticket costs about 3,000 yen (exchange rate is about 79/80 to 1 USD); people at the bus desk office will provide your
travellers with the best options on how to get to the hotel.

Upon arrival at the hotel please advise your travellers to mention that rooms have been reserved by the US Embassy.
They will be required to present their credit cards for any incidental charges.

Please have them contact me with any questions at I(b)(6) I am in room ()6 if I need to be reached after
hours.

Let me know if there are any questions or concerns.

Natalya
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From: McIntyre, David
To: Harrinaton. Holly; Bonaccorso. Amy; Burnell. Scott; n l Tobin. Jennifer

Cc: Deavers.RPon; Couret. (vonne
Subject: RE: Radiation Question - Any Answers?
Date: Wednesday, March 23, 2011 9:59:08 AM

Ron has handled, I believe.

From: Harrington, Holly
Sent: Wednesday, March 23, 2011 9:58 AM
To: McIntyre, David; Bonaccorso, Amy; Burnell, Scott; Janbergs, Holly; Tobin, Jennifer
Cc: Deavers, Ron; Couret, Ivonne
Subject: RE: Radiation Question - Any Answers?

I don't feel a compelling need to help this individual beyond sending him to EPA and/or

DOE.

Amy/Ron - you can provide him with the information below, if that helps. You can also

direct him here: http://www.usa.gov/Japan2O11.shtml

From: McIntyre, David
Sent: Tuesday, March 22, 2011 4:58 PM
To: Bonaccorso, Amy; Burnell, Scott; Janbergs, Holly; Tobin, Jennifer
Cc: Deavers, Ron; Harrington, Holly; Couret, Ivonne
Subject: RE: Radiation Question - Any Answers?

Did anyone respond to this? The guy is probably so annoying that they'll tell him

anything to get him off the phone.

For future ref'erence:

Here are the media contacts from both EPA and DOE. Feel free to give these to
inernbers of the public as well, since everyone and his uncle has been calling us.

NEWS MEDIA CONTACT FOR EPA:
press@)epa.gov
202-564-6794

NEWS MEDIA CONTACT FOR DEPARTMENT OF ENERGY:
(202) 586-4940

EPA's RadNet data is online, though not particularly readable. This page explains

that EPA does indeed monitor for radiation and gives a link to RadNet:
litti);lwww.epa .g(ovladiationtcrl in.nitor ing.htiml

From: Bonaccorso, Amy
Sent: Tuesday, March 22, 2011 1:54 PM
To: Burnell, Scott; McIntyre, David; Janbergs, Holly; Tobin, Jennifer

Al



Cc: Deavers, Ron
Subject: Radiation Question - Any Answers?

I just had a person call me and insist that we monitor background radiation

and have-numbers .... he said we stopped releasing them after Chernobyl.

I have his name and number and he wants a call back.

He says other agencies are sending him here .... saying we have numbers.
An EPA person, he told me, said they do not monitor radiation (?)

I gave him the EPA's email address for radiation questions.

Can anyone help me here? Am I missing anything?

,"•n r n n Andriprnn

(be)(6

Thanks,

Amy
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Rivera-Lugo, Richard

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:38 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference

I agree, your previous email made it seem like you were talking about Figure 3-15. Probably should dig up the
original references for these just to make sure they were reproduced properly. Let me know if you need any
help getting these.

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662 . •-(• i¼.

Cmobile: (b)(e) --
fax: 301- -142b

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:12 PM
To: Tregoning, Robert
Subject: RE: Additional crack growth rate reference

Right, that one give me about 6MPa-mA0.5... but look at Figure 3-18

From: Tregoning, Robert
Sent: Wednesday, March 23, 2011 1:12 PM
To: Rudland, David
Subject: RE: Additional crack growth rate reference

Dave:

I'm confused. Figure 3-15 of the CNWRA report is in kgf-mmA(-3/2) which is stress intensity (albeit weird
units).

RT

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
p h : 3 0 1 -. r_1 -7 A 2 ....-

rmobile: (b)(G)
fax: 301- :.-i4:

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:08 PM 7,\/
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To: lRlein, Paul; Csontos, Aladar; Tregoning, Robert; Hardies, Robert
Subject: Additional crack growth rate reference

For comparison, 1981 data from M.O. Speidel (Swiss Academy of Corrosion Science) show sensitized 304
stainless steel having a crack growth rate of about 10-8 m/s (-0.030 inch/day) in 22% sodium chloride at 1000C
and K=40-50 MPa M112 . (The solubility of NaCI at 25C is about 36% by weight, so 22% is concentrated but not
saturated.) The graph is crack growth rate vs. temperature of DCB specimens in a constant-load test. No data
for 316 SS are shown on that graph and I don't have the original paper. I found the graph reproduced in a
1992 ASM book called, "Stress Corrosion Cracking." So I think this just affirms our feedback that the crack
growth rate depends on the details and any predicted value needs to be carefully examined.

Greg
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Rudland, David

From: Rudland, David
Sent: Wednesday, March 23, 2011 1:18 PM
To: Csontos, Aladar
Subject: RE: Additional crack growth rate reference

3-15 was .... But 3-18, which is the Speidel data is in MN-mA-(1/2)

From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:17 PM
To: Rudland, David
Subject: Re: Additional crack growth rate reference

Wasn't it kgN mmA3/2?

From: Rudland, David
To: Csontos, Aladar; Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell
Sent: Wed Mar 23 13:07:46 2011
Subject: RE: Additional crack growth rate reference

The difference in K is kinda getting me between the Spiedel data and that of figure 3-15. 1 agree with Rob that
the K values are on the order of 6MPa-m*0.5 .... but figure 3-15 is in units of MN-m-A0.5... which is not stress
intensity.., if this is a typo and its MNm^A(-3/2)... then it kinda makes sense, but gives values about xlO on
stress intensity for about the same growth rate.

From: Csontos, Aladar
Sent: Wednesday, March 23, 2011 1:04 PM
To: Tregoning, Robert; Makar, Gregory; Klein, Paul; Hardies, Robert; Dunn, Darrell; Rudland, David
Subject: Re: Additional crack growth rate reference

So then, 0.03 in/day isn't a bad assumption. We should be in the ball park with that number which is an order of
magnitude higher than what was sent in that salt paper that we don't know where it came from. For a 1 in thick whatever,
that would be approximately 2 weeks give or take a couple of days before a LOCA based on scc from both ID and OD and
sufficient K. Dave is working on more reliable calcs based on WRS and CGR for some piping locations.

Don't forget that pitting, crevice corrosion, and accelerated wasteage could also occur along with scc (piping and
potentially RPV). In the cnwra report, pitting and scc seemed to go hand in hand in these environments.

Nevertheless, our recommendation still stands: transition to fresh water ASAP.

I think small LOCAs are more probable to occur, but other issues are more critical to address at this point (e.g. cooling the
core) unless a DEGB occurs.

From: Tregoning, Robert
To: Makar, Gregory; Klein, Paul; Csontos, Aladar; Hardies, Robert; Dunn, Darrell
Sent: Wed Mar 23 11:35:51 2011 .

Subject: RE: Additional crack growth rate reference
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Greg:

This actually compares pretty well to the estimates from Figure 3.15 in the CNWRA 92-021 report that Al
quoted earlier. Figure 3.15 saturates for 3% NaCI at 80C for 316SS at a K level of approximately 6 MPa-mAl/2
at a crack growth rate of 0.02 mm/hr or approximately 0.02 inch/day (assuming I've done all my conversions
correctly).

Thanks for the additional data.
Rob

Robert Tregoning
Technical Advisor for Materials
US Nuclear Regulatory Commission
21 Church Street, M/S CS-5A24
Rockville, MD 20850
ph: 301-251-7662 --

rmobile:(b)(6)
fax: 301-251-7425

From: Makar, Gregory
Sent: Wednesday, March 23, 2011 11:23 AM
To: Klein, Paul; Csontos, Aladar; Tregoning, Robert; Hardies, Robert
Subject: Additional crack growth rate reference

For comparison, 1981 data from M.O. Speidel (Swiss Academy of Corrosion Science) show sensitized 304
stainless steel having a crack growth rate of about 10.8 m/s (-0.030 inch/day) in 22% sodium chloride at 100°C
and K=40-50 MPa M1n2 . (The solubility of NaCI at 25C is about 36% by weight, so 22% is concentrated but not
saturated.) The graph is crack growth rate vs. temperature of DCB specimens in a constant-load test. No data
for 316 SS are shown on that graph and I don't have the original paper. I found the graph reproduced in a
1992 ASM book called, "Stress Corrosion Cracking." So I think this just affirms our feedback that the crack
growth rate depends on the details and any predicted value needs to be carefully examined.

Greg
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Staudenmeier, Joseph

From: Staudenmeier, Joseph
Sent: Wednesday, March 23, 2011 5:13 PM
To: Gilmer, James
Cc: Uhle, Jennifer; Hoxie, Chris; Donoghue, Joseph
Subject: RE: Assistance Needed in Estimating Salt Buildup and Internals Blockage for Japanese

BWR/4

Jim,

The available input decks we have in RES that may be useful are

Monticello BWR3 206 inch vessel. This may be close to Unit 1.

River Bend class BWR6 218 inch vessel. This is the same vessel diameter as Hatch but the internals are
different (more channels, smaller jet pumps and downcomer in BWR6 vs. BWR4). The volume vs. elevation
are different but it may be close to Units 2 and 3.

Joe

From: Gilmer, James
Sent: Wednesday, March 23, 2011 10:24 AM
To: Staudenmeier, Joseph
Cc: Uhle, Jennifer; Hoxie, Chris; Donoghue, Joseph
Subject: RE: Assistance Needed in Estimating Salt Buildup and Internals Blockage for Japanese BWR/4

Good Morning!
I just came in after being off most of yesterday. When I left the Ops Center yesterday morning, we had RV water level
readings of -1700 mm on both Units 2 and 3, which means the cores are about half covered (if the level instruments can
be believed). I have not received an update this morning, but expect that the level remains about the same. I was
attempting to develop a table of free internal volume as a function of vessel elevation based on detailed BWR/4
drawings I have from Hatch, so we could estimate the height of the salt buildup in the channels. I was finding it difficult
to do because of the complex geometry in the lower plenum. I was hoping that the TRACE BWR/4 model would have

some of that detail, so that a more accurate estimate could be made than with hand calculations. I will give you a call to
discuss how the TRACE model could be used.

From: Staudenmeler, Joseph
Sent: Tuesday, March 22, 2011 2:12 PM
To: RST09 Hoc; Gilmer, James
Cc: Uhle, Jennifer; Hoxie, Chris
Subject: RE: Assistance Needed in Estimating Salt Buildup and Internals Blockage for Japanese BWR/4

Jim,

I did a simple calculation for how much salt is in the vessel assuming it is all retained.

The calculation uses Wikipedia obtained information of 35 g/L of salt in seawater and -400 g/kg of solubility in
seawater.

48 gpm for 8 days gives -73,000 kg of salt in the vessel.

At 0.4 kg of salt per kg water solubility you would need -183,000 kg of water in the vessel to dissolve it. Any
idea how much water is in the vessel? \,
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If the salt comes out of solution at the boiling boundary it could be coming out of solution and falling into the
bottom of the channels at vessel average concentrations lower than the solubility limit.

Joe

From: RST09 Hoc
Sent: Tuesday, March 22, 2011 6:20 AM
To: Staudenmeier, Joseph
Cc: Uhle, Jennifer
Subject: Assistance Needed in Estimating Salt Buildup and Internals Blockage for Japanese BWR/4

Good Morning, Joe!
Could you please come to the Operations Center this morning? We have been asked to do a calculation of the salt
buildup and core blockage as a function of time. I believe the TRACE model could be used to do this. I also have
detailed design drawings for a US BWR/4 (Hatch) which might be useful. The lower vessel internals geometry is too
complex to do a hand calculation of the free volume as a function of vessel elevation. I attempted to, but thought that
there may be enough detail in the TRACE model to get a reasonable estimate.

I have other data which you would need, such as:

Sea water flow rate ..... 48 gpm (injected through recirculation line)
Seawater specific gravity (approx) ...... 1.03
Temperature unknown, but assume 45°F
Injection started 54 hours after shutdown
Rated thermal power (Units 2 through 5) ....... 2381 MWt

Unit 1 ...... 1380
I will be handing off to Ed Fuller as the RST Severe Accident/PRA analyst at 7:00 EDT this morning, so I will make sure he
has all the information. I will come back to the office later this afternoon after getting some sleep. My cell phone
number i(b)(6) f you need additional information. Please copy my NRC e-mail address
(iarnes.gilmer@nrc.gov) on any correspondence.

Thanks. And good luck!
Jim Gilmer
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Lee, Richard

From: Gibson, Kathy
Sent: Wednesday, March 23, 2011 5:39 PM
To: Janney, Margie
Cc: Lee, Richard; Wagner, Katie; Flanagan, Michelle
Subject: RE: Request for Information after Events in Japan

Margie,

Would you set up a bridge line so remote offices can call in to the meeting?

Katie Wagner and Michelle Flanagan will attend for RES/DSA.

We have set up a single POC for our division to receive and track via SharePoint all requests for
information related to Japan. Katie will be prepared to describe this system for the group.

Thanks,
Kathy

Kathy Halvey Gibson
Director

DiOsion of Sy-stems Analvysis

Kathy, Gibsongnrc.gov
f,30Iý 25i-7499 york

(b)(6) dl

Kathy Halvey
Gibson.vcf

----- Original Appointment -----
From: Smith, Sharon On Behalf Of Janney, Margie
Sent: Wednesday, March 23, 2011 4:22 PM
To: Nichols, Russell; Sealing, Donna; Paradiso, Karen; Landau, Mindy; Clayton, Kathleen; McDermott, Brian; Morris,
Scott; Holahan, Patricia; Erlanger, Craig; Thaggard, Mark; Correia, Richard; Layton, Michael; Wimbush, Andrea; Glitter,
Joseph; Nelson, Robert; Howe, Allen; Ruland, William; Bahadur, Sher; Craver, Patti; Mamish, Nader; Mitchell, Linda;
Hayden, Elizabeth; Shannon, Valerie; Vietti-Cook, Annette; Champ, Billie; Case, Michael; Richards, Stuart; Gibson, Kathy;
Scott, Michael; Coe, Doug; Coyne, Kevin; Parks, Jazel; Powell, Amy; Droggitis, Spiros; Belmore, Nancy; Hirsch, Patricia;
Remsburg, Kristy; Pulliam, Timothy; Rodgers, Mary; Whetstine, Jack; Corbett, James; Shields, James; Rich, Thomas;
Holonich, Joseph; Boyce, Thomas (OIS); Schaeffer, James; Evans, Michele; Rheaume, Cynthia; Boger, Bruce; Grobe,
Jack; Giwines, Mary; Uhle, Jennifer; Valentin, Andrea; Dorman, Dan
Subject: Request for Information after Events in Japan
When: Thursday, March 24, 2011 3:00 PM-4:00 PM (GMT-05:00) Eastern Time (US & Canada).
Where: HQ-TWFN-10AO1-40p

Hi Everyone, I

"-Lt
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* The agency is receiving a significant increase in requests for information after the events in Japan. Your help
is needed to provide solutions as to how we can expeditiously complete the requests without significantly
impacting mission-related work.

Some topics which we'd like to discuss include:

A quick FOIA request overview
A quick Congressional Inquiry overview
What is considered due diligence in searching for the requested material?
Can OIS provide an automated enterprise search for the pertinent information needed: if so, what are the
search criteria?

Please forward this meeting notice to appropriate staff.

Please let me know if you have any questions.

Thanks!
-Margie



From: -Sonaccorso. Arn -

To: (b)(6)

5cc: 7 1---
Subject: REPLY: Response from "Contact the NRC Web Site Staff'
Date: Wednesday, March 23, 2011 9:51:00 AM

Hello Ms. Maclean:

Thank you for your expressing your concerns. As part of the comprehensive review of the safety of our
nuclear power plants that we will be undertaking in the near future, we will endeavor to address the
issues you articulate in your email below and identify all other issues regarding the safety of our nuclear
power plants.

The NRC strives to maintain the safe operation of nuclear power plants through regulations and also

works to promote a strong safety culture.

Thank you,

Amy

----- Original Messag ----
From: Kellie Maclear!(b)(6)
Sent: Wednesday, M~arml /., Lunl iz:ij Armi
To: NRCWEB Resource
Subject: Response from "Contact the NRC Web Site Staff'

Below is the result of your feedback form. It was submitted by

Kellie Maclean nb)(6) IWeonesaay, March 23, 2011 at 00:38:07

comments: As a (b)(6) nd concerned citizen, I request that a serious
examination of closing tne aging nuclear power plants in Southern California
and across the country. Please hear me out.

The Red Cross website sites a 6 0% risk of a 6.7 or greater earthquake in
Southern California. (Ironically, the Red Cross website includes earthquake,
tsunami, pandemic flu, but does not include nuclear accident information.) We
should take a the tragedy in Japan as a lesson and the last 40 years of
disaster-free nuclear power as a gift and avert disaster before it happens. As
all financial accounts carry the disclaimer - nuclear power should carry the
same warning - "Past performance is no guarantee of future results, and
current performance may be lower..." (especially as these plants age!)

Please think if of the innocent lives to be lost, the irreplaceable natural beauty
of our Southern California coast, as well as the utter economic disaster that
this would mean for our nation. The real estate alone is among the most
costly in the nation, as well as the industrial and environmental toll.

This should be a wake up call to American's! We can conserve the 20% of
energy that nuclear plants provide, we can and will embrace new greener
energy sources, including zero energy building (which could revitalize an
ailing construction industry). The day after a disaster is too late. The people
of Japan will attest to that.
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Unless we have a Superman in the wings, nuclear power is too unstable to roll
the dice with. The Hindenburg marked the end of the airship era, Japan
should mark the end of the nuclear era in the United States.

With utter sincerity,
--,Kellie Maclean

organization:

addressl:

address2:

city:

state: CA

zip:

country;Ž

phi



From: Bonaccorso. Am

To: (b)(6)

Subject: REPLY: Public - Question
Date: Wednesday, March 23, 2011 10:00:00 AM

Hi Mr. Taylor:

I heard that you called to request a list of "at risk" plants with the most violations.

We do not have such a list - our primary focus is keeping the plants operating safely,
however, you may be interested in the following resources.

This page shows all U.S. plants. If you click on a plant's name, you will find a record of
enforcement actions and inspection reports. http://www.nrc.gov/reactors/operating/list-
p-ower-reactor-units.html

This page also gives a list of inspection reports:
http7/1www.nrc.gov/NRR/OVERSIGHT/ASSESS/listofrpts-body.htm l#ano

Thank you,

Amy



From: Deavers. Ron
To: Harrinoton. Holly; Mclntye. David; Bonaccorso, Amy; Burnell. Scott; Janberas. Holly; Tobin. Jennifer

Cc: Couret. Ivonne
Subject: RE: Radiation Question - Any Answers?
Date: Wednesday, March 23, 2011 9:59:53 AM

I talked to this guy yesterday and provided him the information. He did not leave the
conversation with any open questions. I think we can consider this case closed.

Ron Deavers

From: Harrington, Holly
Sent: Wednesday, March 23, 2011 9:58 AM
To: McIntyre, David; Bonaccorso, Amy; Burnell, Scott; Janbergs, Holly; Tobin, Jennifer
Cc: Deavers, Ron; Couret, Ivonne
Subject: RE: Radiation Question - Any Answers?

I don't feel a compelling need to help this individual beyond sending him to EPA and/or DOE.

Amy/Ron - you can provide him with the information below, if that helps. You can also direct him
here: http://www.usa.gov/Japan20ll.shtml

From: McIntyre, David
Sent: Tuesday, March 22, 2011 4:58 PM
To: Bonaccorso, Amy; Burnell, Scott; Janbergs, Holly; Tobin, Jennifer
Cc: Deavers, Ron; Harrington, Holly; Couret, Ivonne
Subject: RE: Radiation Question - Any Answers?

Did anyone respond to this? The guy is probably so annoying that they'll tell him
anything to get him off the phone.

For future reference:

Here are the media contacts from both EPA and DOE. Feel fr'ee to give these to members
of the public as well, since everyone and his uncle has been calling us.

NEWS MEDIA CONTACT FOR EPA:
pressi)epa.gov
202-564-6794

NEWS MEDIA CONTACT FOR DEPARTMENT OF ENERGY:
(202) 586-4940

EPA's RadNet data is online, though not particularly readable. This page explains that
EPA does indeed monitor for radiation and gives a link to RadNet:
ttp :twww .cpa .govlradittni~1-rcrti/monitoring. litinl



From: Bonaccorso, Amy
Sent: Tuesday, March 22, 2011 1:54 PM
To: Burnell, Scott; McIntyre, David; Janbergs, Holly; Tobin, Jennifer
Cc: Deavers, Ron
Subject: Radiation Question - Any Answers?

I just had a person call me and insist that we monitor background radiation and
have numbers .... he said we stopped releasing them after Chernobyl.

I have his name and number and he wants a call back.

He says other agencies are sending him here....saying we have numbers. An EPA
person, he told me, said they do not monitor radiation (?)

I gave him the EPA's email address for radiation questions.

Can anyone help me here? Am I missing anything?

3ordon Anderson
(b)(6)

Thanks,

Amy



Schaperow, Jason

From: Schaperow, Jason
Sent: Wednesday, March 23, 2011 9:33 AM
To: Santiago, Patricia
Subject: FW: ACTION: BRC presentation 3/28

FYI.

From: Gibson, Kathy
Sent: Wednesday, March 23, 2011 9:23 AM
To: Schaperow, Jason
Cc: Tinkler, Charles; Mohseni, Aby
Subject: Re: ACTION: BRC presentation 3/28

My understanding is that you are accompanying Cathy Haney to answer questions. She is giving the briefing but will just

be returning from Paris and will have little time to prepare. The Monday early am briefing is to get her up to speed.

Please contact Aby Mohseni to confirm and coordinate on your support for this meeting.

Thanks!

From: Schaperow, Jason
To: Gibson, Kathy
Cc: Tinkler, Charles
Sent: Wed Mar 23 09:10:56 2011
Subject: RE: ACTION: BRC presentation 3/28

Yesterday, Charlie asked whether I was available to brief Rep Hamilton of the BRC on Monday, March 28. He
said current plans are to leave from OWFN/TWFN at 7T30 a.m. that day to give the briefing.

I am available to give the briefing on Monday. If it is decided that I will give the briefing, I will need more details
on where we are meeting in OWFNITVWFN Monday morning.

Thanks,
Jason

From: Gibson, Kathy
Sent: Wednesday, March 23, 2011 8:11 AM
To: Schaperow, Jason
Subject: Fw: ACTION: BRC presentation 3/28

Jason,
Please confirm you are going with Cathy on Monday.

Thanks

From: Sheron, Brian
To: Haney, Catherine; Uhle, Jennifer
Cc: Gibson, Kathy
Sent: Wed Mar 23 07:39:02 2011
Subject: RE: ACTION: BRC presentation 3/28 (



I was told Jason Schaperow was going with you.

From: Haney, Catherine
Sent: Wednesday, March 23, 2011 4:38 AM
To: Sheron, Brian; Uhle, Jennifer
Subject: Fw: ACMION: BRC presentation 3/28

See notes below.

Is Charlie the best one to go with me. Remember this is sixty minutes with Rep Hamilton.

From: Hill, Brittain
To: Haney, Catherine
Cc: Mohseni, Aby
Sent: Tue Mar 22 13:56:59 2011
Subject: ACTION: BRC presentation 3/28

Cathy - based on feedback from NSIR, they do not believe that any of the existing slides need to be modified.
They would, however, prefer us to address the current situation at the beginning of the presentation. I

recommend inserting the following slide after #3 (Security Statement)

"Current Events

- March 11, 2010 earthquake & tsunami affected multiple installations in Japan

- Short-term and longer-term evaluations for lessons learned

- NRC Information Notice 2011-05 sent to licensees [ML1 10760432]

- High degree of confidence that operations at US nuclear reactors are safe"

This allows a brief statement that NRC is evaluating these events, we've issued an IN to assess the previous
B5b implementation actions, and reiterate the NRC position last presented by Bill Borchardt yesterday.

I also have Phil Brochman from NSIR lined up for briefing you at 0730 on Monday 3/28. He also can support
the BRC briefing. The RES support depends on if you need to have their support at the Management level, or
are comfortable with support from SLS staff such as Charlie Tinkler. I can't resolve the security clearance
transfers this is decided.

Please advise-
Thanks-
Britt

Brittain E. Hill, Ph.D.
Sr. Advisor for Repository Science
US Nuclear Regulatory Commission
MS EBB-2-B02, NMSS/HLWRS/TRD
Washington, DC 20555-0001

Ph 301 492-31 8, Fax (301) 492-3357;
obil (b)(6) email: Brittain.HillI(nrc.qov
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Schaperow, Jason

From: Schaperow, Jason
Sent: Wednesday, March 23, 2011 9:11 AM
To: Santiago, Patricia
Subject: FW: ACTION: BRC presentation 3/28

FYI.

From: Schaperow, Jason
Sent: Wednesday, March 23, 2011 9:11 AM
To: Gibson, Kathy
Cc: Tinkler, Charles
Subject: RE: ACTION: BRC presentation 3/28

Yesterday, Charlie asked whether I was available to brief Rep Hamilton of the BRC on Monday, March 28. He
said current plans are to leave from OWFNITWFN at 7:30 a.m. that day to give the briefing.

I am available to give the briefing on Monday. If it is decided that I will give the briefing, I will need more details
on where we are meeting in OWFN/TWFN Monday morning.

Thanks,
Jason

From: Gibson, Kathy
Sent: Wednesday, March 23, 2011 8:11 AM
To: Schaperow, Jason
Subject: Fw: ACTION: BRC presentation 3/28

Jason,
Please confirm you are going with Cathy on Monday.

Thanks

From: Sheron, Brian
To: Haney, Catherine; Uhle, Jennifer
Cc: Gibson, Kathy
Sent: Wed Mar 23 07:39:02 2011
Subject: RE: ACTION: BRC presentation 3/28

I was told Jason Schaperow was going with you.

From: Haney, Catherine
Sent: Wednesday, March 23, 2011 4:38 AM
To: Sheron, Brian; Uhle, Jennifer
Subject: Fw: ACTION: BRC presentation 3/28

See notes below.

Is Charlie the best one to go with me. Remember this is sixty minutes with Rep Hamilton.

I
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From: Hill, Brittain
To: Haney, Catherine
Cc: Mohseni, Aby
Sent: Tue Mar 22 13:56:59 2011
Subject: ACTION: BRC presentation 3/28

Cathy - based on feedback from NSIR, they do not believe that any of the existing slides need to be modified.
They would, however, prefer us to address the current situation at the beginning of the presentation. I
recommend inserting the following slide after #3 (Security Statement)

"Current Events

- March 11, 2010 earthquake & tsunami affected multiple installations in Japan

- Short-term and longer-term evaluations for lessons learned

- NRC Information Notice 2011-05 sent to licensees [ML1 10760432]

- High degree of confidence that operations at US nuclear reactors are safe"

This allows a brief statement that NRC is evaluating these events, we've issued an IN to assess the previous
B5b implementation actions, and reiterate the NRC position last presented by Bill Borchardt yesterday.

I also have Phil Brochman from NSIR lined up for briefing you at 0730 on Monday 3/28. He also can support
the BRC briefing. The RES support depends on if you need to have their support at the Management level, or
are comfortable with support from SLS staff such as Charlie Tinkler. I can't resolve the security clearance
transfers this is decided.

Please advise-
Thanks-
Britt

Brittain E. Hill, Ph.D.
Sr. Advisor for Repository Science
US Nuclear Regulatory Commission
MS EBB-2-B02, NMSS/HLWRS/TRD
Washington, DC 20555-0001

Ph (301)_.4_.92-3168_;..Fax (301) 492-3357;
-Mobie (b)(6) email: Brittain.HillInrc.gov
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Rihm, Roger

From: Rihm, Roger
Sent: Thursday, March 24, 2011 10:26 AM
To: Riley (OCA), Timothy
Subject: RE: Draft Interim Response to Rep Markey (and others)

We told NSIR to have Weber testimony to us by COB today. I will be forwarding a draft of Bill's Tuesday testimony to
you shortly.

From: Riley (OCA), Timothy
Sent: Thursday, March 24, 2011 10:25 AM
To: Rihm, Roger
Subject: RE: Draft Interim Response to Rep Markey (and others)

Roger,
We're trying to tie up loose-ends with Sen. Boxer this morning; there were a number of communications and
we're not sure where we landed on this. Amy will have an answer shortly.

Can you give a status check on the testimony preparation for Mike Weber's appearance before the House
Transportation and Infrastructure's subcommittee?

Timothy Riley
Congressional Affairs Officer
U. S. Nuclear Regulatory Commission
Office of Congressional Affairs
Phone: 301-415-8492
Blackberry (b)(6)

From: Rihm, Roger
Sent: Thursday, March 24, 2011 9:52 AM
To: Biggins, James; Riley (OCA), Timothy
Subject: Draft Interim Response to Rep Markey (and others)

Based on a meeting with Rebecca Schmidt, it was decided that for all the letters coming in that generally ask about
Japan and request a review of the safety of the current fleet, we would provide an interim response, with more
information to follow as the task force analyses are completed. We agreed that interim responses would go to Markey,
Kucinich, Boxer/Carper, and Lowey. (Since then Blumenthal has come in, and I think the interim might also apply there;

haven't really read it carefully yet.)

I've used the 3 letters from Markey as my straw man for this interim response. It also includes a Markey-specific
paragraph responding to his specific request for sitreps for members of congress and the public.

Once I get your comments/okay, I can move out on the other interim responses.

TIM: Rebecca was going to pursue trying to respond to the Boxer/Feinstein letter with a briefing. Has she been able to
make that happen?

JIM: Please share with others in OGC who you think need to look at this.

Let me know if you have any questions. (I've also attached the 3 Markey incoming letters.)

1.



Roger S. Rihm
Communications and Performance Improvement Staff
Office of the Executive Director for Operations

US NRC
301.415.1717
roner.rlhm@nrc.gov
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Schaperow, Jason

From: Schaperow, Jason
Sent: Thursday, March 24, 2011 8:40 AM
To: Chang, Richard
Subject: RE: MACCS for PB MSL rupture?

Thanks.

From: Chang, Richard
Sent: Thursday, March 24, 2011 8:37 AM
To: McClellan, Yvonne
Cc: 'mtl@dycoda.com'; Gauntt, Randall 0; Tinkler, Charles; Ross, Kyle Wayne; Schaperow, Jason
Subject: RE: MACCS for PB MSL rupture?

All,

I believe this is not in support of the response to the Fukushima accident. I think the context of the question

derives from a Peer Review Comment.

Since responding to Fukushima is currently the Agency's highest priority, and Jason and Charlie may be tied
up with related tasks, I will ask if there is any way for SNL to attempt to answer this question, or we table it for
when Fukushima related work dies down.

Thanks,
Richard

From: Schaperow, Jason
Sent: Thursday, March 24, 2011 8:28 AM
To: McClellan, Yvonne
Cc: 'mtl@dycoda.com'; Gauntt, Randall 0; Tinkler, Charles; Ross, Kyle Wayne; Chang, Richard
Subject: RE: MACCS for PB MSL rupture?

I don't understand the context of the emails below. Is this in support of the response to the Fukushima
accident?

From: McClellan, Yvonne [mailto:ymcclelsandia.gov1
Sent: Wednesday, March 23, 2011 4:23 PM
To: 'mtl@dycoda.com'; Gauntt, Randall 0; Tinkler, Charles; Schaperow, Jason; Ross, Kyle Wayne
Subject: FW: MACCS for PB MSL rupture?

Team,
I believe that Jason and Charlie may still be working in the Ops center and may not be available for a conference call.

Jason & Charlie,
Could you please look at your schedule and let me know when we could set up a conference call to discuss the modeling
assumptions that led to MSL creep in the new analysis?

Thanks,
Yvonne

From: M.T. Leonard rmailto:mtl(dycoda.com -

Sent: Wednesday, March 23, 2011 1:55 PM



.,4.

To: Ross, Kyle Wayne
Cc: McClellan, Yvonne; Gauntt, Randall 0
Subject: Re: MACCS for PB MSL rupture?

Kyle,
No that would certainly not be a proper case because it does not represent the updated
SRV failure analysis. There are several combinations of SRV modeling assumptions that
led to MSL creep in the new analysis, Therefore, we have a few cases to choose from. My
recommendation is that we get some buy-in from Charlie/Jason on the particular case we
select.
My personal preference is one that is not current included in the set of sensitivities
described in Appendix A !!! This was because it was not anticipated that Appendix A
would include a detailed discussion of the source terms and consequences of MSL creep
cases.
To Yvonne and Randy: Can such a conversation be arranged??
Mark
On Wed, 23 Mar 2011 19:36:05 +0000, Ross, Kyle Wayne wrote:
> Mark,

> Is the Peach Bottom SRV sensitivity case where the MSL ruptures on the
> US8 drive of yours that I still have? I'm thinking that it is and that
> it is at:

> I:SOARCABWR Mark I - Peach BottomLTSBO RCICNo Mitigation4-hr
> LTSBOnoSOSRV

> If so, are you aware of Nate maybe needing to perform a MACCS run for?

> Kyle

> Kyle Ross
(b)(6)
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Hoxie, Chris

From: Hoxie, Chris
Sent: Thursday, March 24, 2011 9:39 PM
To: Gibson, Kathy
Subject: RE: John Boice- CNN: Japan Reactor Accident - Radiation Risks in Perspective

Bravo. Someone finally tells it like it is, and puts it in PERSPECTIVE! I think we have come a long way as a
society. I remember all the fear and trepidation after TMI. Harold Denton was the only one making any sense
after TMI. The reporting this time has seemed to me to be much more fair and balanced.

From: Gibson, Kathy
Sent: Thursday, March 24, 2011 6:05 PM
To: RESDSA
Subject: FW: John Boice- CNN: Japan Reactor Accident - Radiation Risks in Perspective

FYI

Kathy Halvey Gibson

•\.}i*of $sys'e-15 A~ •S$ I
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From: Brock, Terry
Sent: Thursday, March 24, 2011 1:37 PM
To: Gibson, Kathy
Subject: John Boice- CNN: Japan Reactor Accident - Radiation Risks in Perspective

Excellent John Boice interview below on Japanese current events. Hat-tip to Vered on finding this.

Terry

CNN Video Link:
http://www.cnn.corn/video/data/2.0/video/world/2011/03/23/sotu.boice.0320.cnn.cnn.html



Schaperow, Jason

From: Schaperow, Jason
Sent: Thursday, March 24, 2011 11:58 AM
To: Tinkler, Charles
Subject: FW: Spent Fuel

FYI.

From: SANDERS Robert (AREVA) rmailto: Robert.Sanders~areva.coml
Sent: Thursday, March 24, 2011 11:06 AM
To: Schaperow, Jason
Subject: Spent Fuel

Jason,

I hope the Fukushima issues are not keeping you up to late. I was wondering if you have had any discussions with Randy

on using MELCOR to model the spent fuel pits?

In general, I can see that it would be possible to model the pit as a large reactor vessel with surrounding concrete as the

floor; however, the spatial power and fission product distribution would be an issue in accurately modeling the release
as well as the degradation.

Bob

RAV~ S44dOW
Areva NP Inc.
3315 Old Forest Road, OF44
Lynchburg, VA 24506-0935

7?d., (434) 832 3520

edtl: (b)(6)

-" c- (434) 382 3520

•,mad; robert.sanders(careva.com

'he information in this e-mail is AREVA property and is intended solely for the addressees.
Reproduction and distribution are prohibited. Thank you.



Schaperow, Jason

From: Schaperow, Jason
Sent: Thursday, March 24, 2011 9:12 AM
To: Hill, Brittain
Subject: RE; ACTION: Review slides for 3/28/11 Briefing to Rep. Hamilton

Thanks.

From: Hill, Brittain
Sent: Thursday, March 24, 2011 9:12 AM
To: Schaperow, Jason
Subject: RE: ACTION: Review slides for 3/28/11 Briefing to Rep. Hamilton

These are the same slides.

From: Schaperow, Jason
Sent: Thursday, March 24, 2011 9:11 AM
To: Hill, Brittain
Subject: RE: ACTION: Review slides for 3/28/11 Briefing to Rep. Hamilton

Are these the same slides you sent me yesterday. I printed them out on color paper yesterday, and I am
wondering whether I need to print them out again.

Thanks,
Jason

From: Hill, Brittain
Sent: Thursday, March 24, 2011 8:57 AM
To: Gibson, Kathy; Santiago, Patricia; Schaperow, Jason
Subject: ACTION: Review slides for 3/28/11 Briefing to Rep. Hamilton

These are a subset of the same slides we used to brief the Blue Ribbon Commission folks on 2/3/11. Given
the current events in Japan, are there any slides that RES believes should be modified? Clearly, we are not
trying to incorporate new information about the Japan events into the slides, and I suspect that no changes are
needed. Nevertheless, given our limited understanding of what has transpired the past weeks, are there any
modifications that appear warranted?

Please let me know before COB Friday so that I will have sufficient time to incorporate changes and print
copies for our use on Monday's briefing.

Thanks-
Britt

Brittain E. Hill, Ph.D.
Sr. Advisor for Repository Science
US Nuclear Regulatory Commission
MS EBB-2-B02, NMSS/HLWRS/TRD
Washington, DC 20555-0001

Ph (301 (301) 492-3357;
Mobile ý (b)(6) Temail: Brittain.HillI(nrc.gov



Schaperow, Jason

From: Schaperow, Jason
Sent: Friday, March 25, 2011 11:31 AM
To: Gibson, Kathy; Tinkler, Charles
Cc: Bush-Goddard, Stephanie
Subject: RE: I need one of you to support Stephanie in her call with FSME preparing for Comm

meeting on Health Effects

I will call in to the bridge line at 1:00. Thanks.

From: Gibson, Kathy
Sent: Friday, March 25, 2011 11:00 AM
To: Tinkler, Charles; Schaperow, Jason
Cc: Bush-Goddard, Stephanie
Subject: I need one of you to support Stephanie in her call with FSME preparing for Comm meeting on Health Effects

It is at 1 pm in 3C19 or call in number below. I think the conversation will be about the source term
used in RASCAL. You may not have to say much unless there are questions on the source term that
we provided to Ops Center.

If Jason does it, Jason I acknowledge that you will have to leave early in order to support the 2pm call
with Brian.

Thanks

Bridgeline Number: 888-455-8827

5asscode: (b)(6)

Kathy Halvey Gibson i
Director

Di,,ision of Systems :,nalV515

Katty. Gibson .ýnrc, go .
230 1• 251 !74q99',','o! k

S. ; . .. . . : ,. -

L ýb) (6\

re V
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Hogan, Rosemary

From: Hogan, Rosemary
Sent: Friday, March 25, 2011 11:59 AM
To: Karas, Rebecca
Subject: FW. Volunteers needed - Ops Center RST Schedule 3/26-4/2 (input needed by noon today)

Importance: High

From: Weaver, Thomas
Sent: Friday, March 25, 2011 9:59 AM
To: Hogan, Rosemary
Subject: FW: Volunteers needed - Ops Center RST Schedule 3/26-4/2 (input needed by noon today)
Importance: High

Rosemary,

I see there is a need for seismology Q&A volunteers. I am sure there are others more qualified, but if there is a
need and I can assist, I will. Let me know if you think I should volunteer.

Thomas

From: Richards, Stuart
Sent: Friday, March 25, 2011 9:39 AM
To: RESDE
Cc: Coe, Doug; Coyne, Kevin; Gibson, Kathy; Case, Michael; West, Stephanie
Subject: Volunteers needed - Ops Center RST Schedule 3/26-4/2 (input needed by noon today)
Importance: High

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

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

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

Thanks
Stu

From: RST.1 Hoc
Sent: Wednesday, March 23, 2011 12:05 PM
To: Alter, Peter; Morlang, Gary; Hasselberg, Rick; Berry, Rollie; Collins, Frank; Thomas, Eric; Schoenebeck, Greg;
McGovern, Denise; Rini, Brett; Bukharin, Oleg; Sloan, Scott; Circle, Jeff; Esmaili, Hossein; Ward, Leonard; Laur, Steven;
Salay, Michael; Fuller, Edward; Schaperow, Jason; Marksberry, Don; Gilmer, James; Miranda, Samuel; Arndt, Steven;
Helton, Donald; Norton, Charles; Kolb, Timothy; Brown, Eva; Shea, James; Vick, Lawrence; Brown, Michael; Williams,
Donna; Roggenbrodt, William; Thorp, John; Kugler, Andrew; Williams, Joseph; Padovan, Mark; Isom, James; Hart, Ken;
Bloom, Steven; Jervey, Richard
Subject: FW: RST Schedule 3/26-4/2

All,

Please look at current watchbills from the OST. Ed Fuller has signed up for swing shifts for Accident Analyst on 3/29 and
4/5. Other than that, please reply to RSTO1 so we can start filling in the holes on the watchbill.



Thanks for all of your support.

Eric Thomas
RST Coordinator

From: OST02 HOC
Sent: Wednesday, March 23, 2011 8:44 AM

.To: RST01 Hoc
Subject: RST Schedule 3/26-4/2

Reactor Safety Team

RST Director

Sat 26-Mar 7am - 3pm Pat Hiland

Sat 26-Mar 3pm-llpm Bill Ruland

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

Sun 27-Mar 7am - 3pm Pat Hiland

Sun 27-Mar 3pm-llpm Fred Brown

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

Mon 28-Mar 7am - 3pm Pat Hilandj

Mon 28-Mar 3pm-llpm Fred Brown

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

Tue 29-Mar 7am - 3pm Jennifer Uhle

Tue 29-Mar 3pm-1lpm Fred Brown

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

Wed 30-Mar 7am - 3pm Jennifer Uhle

Wed 30-Mar 3pm-llpm Fred Brown

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

Thur 31-Mar 7am - 3pm Jennifer Uhle

Thur 31-Mar 3pm-11pm Bill Ruland

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

Fri 1-Apr 7am - 3pm Jennifer Uhle

Fri 1-Apr 3pm-llpm Bill Ruland

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

RST Coordinator

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

Sat 26-Mar 7am - 3pm Eric Thomas

Sat 26-Mar 3pm-1lpm

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

Sun 27-Mar .7am - 3pm Peter Alter

Sun 27-Mar 3pm-11pm

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

Mon 28-Mar 7am - 3pm Rick Hasselberg

Mon 28-Mar 3pm-llpm

2



Mon-Tue 3/28-3/29 llpm -7am Mike Morlang

Tue 29-Mar 7am - 3pm Peter Alter

Tue 29-Mar 3pm-21pm Greg Schoenebeck

Tue-Wed 3/29-3/30 l1pm - 7am Mike Morlang

Wed 30-Mar 7am - 3pm Rick Hasselberg

Wed 30-Mar 3pm-11pm Greg Schoenebeck

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

Thur 31-Mar 7am - 3pm Peter Alter

Thur 31-Mar 3pm-llpm Greg Schoenebeck

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

Fri 1-Apr 7am - 3pm Rick Hasselberg

Fri 1-Apr 3pm-1pm

Fri-Sat 4/1-4/2 21pm-7am Frank Collins

Severe Accident/PRA

Sat 26-Mar 7am - 3pm Steven Arndt

Sat 26-Mar 3pm-2lpm

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

Sun 27-Mar 7am - 3pm

Sun 27-Mar 3pm-11pm

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

Mon 28-Mar 7am - 3pm Jeff Circle

Mon 28-Mar 3pm-21pm

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

Tue 29-Mar 7am - 3pm Hossein Esmaili

Tue 29-Mar 3pm-21pm

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

Wed 30-Mar 7am - 3pm Jim Gilmer?

Wed 30-Mar 3pm-1pm Hossein Esmaili

Wed-Thur 3/30-3/31 21pm - 7am

Thur 31-Mar 7am - 3pm

Thur 31-Mar 3pm-1pm Hossein Esmaili

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

Fri 1-Apr 7am - 3pm

Fri 1-Apr 3pm-llpm

Fri-Sat 4/1-4/2 22pm-7am Ray Skarda

BWR Expertise

Sat 26-Mar 7am - 3pm Mike Brown

Sat 26-Mar 3pm-llpm Chuck Norton

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

Sun 27-Mar 7am - 3pm Mike Brown

Sun 27-Mar 3pm-11pm Chuck Norton

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

3



Mon 28-Mar 7am - 3pm Mike Brown

Mon 28-Mar 3pm-llpm Chuck Norton

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

Tue 29-Mar 7am - 3pm Mike Brown

Tue 29-Mar 3pm-llpm Chuck Norton

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

Wed 30-Mar 7am - 3pm Mike Brown

Wed 30-Mar 3pm-llpm Chuck Norton

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

Thur 31-Mar 7am - 3pm Mike Brown

Thur 31-Mar 3pm-11pm Chuck Norton

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

Fri 1-Apr 7am - 3pm Mike Brown

Fri 1-Apr 3pm-llpm Chuck Norton

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

RST Comm/ERDS Operator

Sat 26-Mar 7am - 3pm Donna Williams

Sat 26-Mar 3pm-llpm

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

Sun 27-Mar 7am - 3pm Mark Padovan

Sun 27-Mar 3pm-llpm Bill Roggenbrodt

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

Mon 28-Mar 7am - 3pm Mark Padovan

Mon 28-Mar 3pm-11pm Bill Roggenbrodt

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

Tue 29-Mar 7am - 3pm Mark Padovan

Tue 29-Mar 3pm-11pm Bill Roggenbrodt

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

Wed 30-Mar 7am - 3pm Mark Padovan

Wed 30-Mar 3pm-llpm Bill Roggenbrodt

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

Thur 31-Mar 7am - 3pm Andy Kugler

Thur 31-Mar 3pm-llpm Bill Roggenbrodt

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

Fri 1-Apr 7am - 3pm Mark Padovan

Fri 1-Apr 3pm-llpm

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

RST Support (Seism ology Q &A) Sat _ _ _ _ _ _ _ _ __-_ _ _ _

Sat 26-Mar 7am - 3pm ____________

Sat 26-Mar 3pm-llpm

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

Sun 27-Mar 7am - 3pm



Sun 27-Mar 3pm-11pm

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

Mon 28-Mar 7am - 3pm

Mon 28-Mar 3pm-llpm

Mon-Tue 3/28-3/29 1lpm - 7am

Tue 29-Mar 7am - 3pm

Tue 29-Mar 3pm-llpm

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

Wed 30-Mar 7am - 3pm

Wed 30-Mar 3pm-llpm

Wed-Thur 3/30-3/31 llpm - 7am

Thur 31-Mar 7am - 3pm

Thur 31-Mar 3pm-llpm

Thur-Fri 3/31-4/1 lpm - 7am

Fri 1-Apr 7am - 3pm

Fri 1-Apr 3pm-llpm

Fri-Sat 4/1-4/2 llpm-7am

RST Support (Structural)

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

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

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

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

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

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

Mon 28-Mar 7am - 3pm Off (On Call)

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

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

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

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

Tues-Wed 3/29-3/30 11pm - 7am Off (On Call)

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

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

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

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

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

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

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

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

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

From: Hogan, Rosemary
Sent: Friday, March 25, 2011 11:52 AM
To: Karas, Rebecca
Subject: FW: RST Schedule 3/26-4/2

From: RST01 Hoc
Sent: Friday, March 25, 2011 10:41 AM
To: Hogan, Rosemary
Subject: RE: RST Schedule 3/26-4/2

LRick's cel (b)(6) J . ,

From: Hogan, Rosemary
Sent: Friday, March 25, 2011 10:25 AM
To: RSTO1 Hoc
Subject: RE: RST Schedule 3/26-4/2

Can you give me a number where I can call Rick Hasselberg or Peter Alter to talk about staffing the Ops Ctr in

the coming days? I tried calling both the HOO and Rick's office but no response.

Thanks

From: RST01 Hoc
Sent: Friday, March 25, 2011 9:34 AM
To: Richards, Stuart; Thomas, Eric
Cc: Hogan, Rosemary; Case, Michael
Subject: RE: RST Schedule 3/26-4/2

Hi Stu,

Yes, these individuals are just needed in an "on call" capacity. Rick Hasselberg and Peter Alter are over here working on
getting those slots filled in.

Thanks, Eric

From: Richards, Stuart
Sent: Friday, March 25, 2011 9:31 AM
To: Thomas, Eric; RST01 Hoc
Cc: Hogan, Rosemary; Case, Michael
Subject: RE: RST Schedule 3/26-4/2

Eric

The watchbill below has staffing slots for "RST Support (Seismology Q&A)" for this weekend and next week.

I'm wondering if the staffing for this function can be "on call." There's a lot of seismic work that we need to get
on as part of the agency response to Congressional interest and the issues that have been raised by the
event. It would help if the situation is such that the "on call" staffing would work for the Ops Center.

6



Thanks
Stu

From: RST01 Hoc
Sent: Wednesday, March 23, 2011 12:05 PM
To: Alter, Peter; Morlang, Gary; Hasselberg, Rick; Berry, Rollie; Collins, Frank; Thomas, Eric; Schoenebeck, Greg;
McGovern, Denise; Rini, Brett; Bukharin, Oleg; Sloan, Scott; Circle, Jeff; Esmaili, Hossein; Ward, Leonard; Laur, Steven;
Salay, Michael; Fuller, Edward; Schaperow, Jason; Marksberry, Don; Gilmer, James; Miranda, Samuel; Arndt, Steven;
Helton, Donald; Norton, Charles; Kolb, Timothy; Brown, Eva; Shea, James; Vick, Lawrence; Brown, Michael; Williams,
Donna; Roggenbrodt, William; Thorp, John; Kugler, Andrew; Williams, Joseph; Padovan, Mark; Isom, James; Hart, Ken;
Bloom, Steven; Jervey, Richard
Subject: FW: RST Schedule 3/26-4/2

All,

Please look at current watchbills from the OST. Ed Fuller has signed up for swing shifts for Accident Analyst on 3/29 and

4/5. Other than that, please reply to RST01 so we can start filling in the holes on the watchbill.

Thanks for all of your support.

Eric Thomas
RST Coordinator

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

Reactor Safety Team

RST Director

Sat 26-Mar 7am - 3pm Pat Hiland

Sat 26-Mar 3pm-llpm Bill Ruland

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

Sun 27-Mar 7am - 3pm Pat Hiland

Sun 27-Mar 3pm-llpm Fred Brown

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

Mon 28-Mar 7am - 3pm Pat Hiland

Mon 28-Mar 3pm-llpm Fred Brown

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

Tue 29-Mar 7am - 3pm Jennifer Uhle

Tue 29-Mar 3pm-11pm Fred Brown

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

wed 30-Mar 7am - 3pm Jennifer Uhle

Wed 30-Mar 3pm-11pm Fred Brown

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

Thur 31-Mar 7am - 3pm Jennifer Uhle

Thur 31-Mar 3pm-11pm Bill Ruland

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



Fri I-Apr 7am - 3pm Jennifer Uhle

Fri 1-Apr 3pm-11pm Bill Ruland

Fri-Sat 4/1-4/2 1lpm-7am Dave Skeen

RST Coordinator

Fri-Sat 3/25-3/26 llpm-7am Frank Collins

Sat 26-Mar 7am - 3pm Eric Thomas

Sat 26-Mar 3pm-11pm

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

Sun 27-Mar 7am - 3pm Peter Alter

Sun 27-Mar 3pm-llpm

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

Mon 28-Mar 7am - 3pm Rick Hasselberg

Mon 28-Mar 3pm-11pm

Mon-Tue 3/28-3/29 l1pm - 7am Mike Morlang

Tue 29-Mar 7am - 3pm Peter Alter

Tue 29-Mar 3pm-11pm Greg Schoenebeck

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

Wed 30-Mar 7am - 3pm Rick Hasselberg

Wed 30-Mar 3pm-11pm Greg Schoenebeck

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

Thur 31-Mar 7am - 3pm Peter Alter

Thur 31-Mar 3pm-llpm Greg Schoenebeck

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

Fri 1-Apr 7am - 3pm Rick Hasselberg

Fri 1-Apr 3pm-11pm

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

Severe Accident/PRA

Sat 26-Mar 7am - 3pm Steven Arndt

Sat 26-Mar 3pm-11pm

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

Sun 27-Mar 7am - 3pm

Sun 27-Mar 3pm-11pm

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

Mon 28-Mar 7am - 3pm Jeff Circle

Mon 28-Mar 3pm-llpm

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

Tue 29-Mar 7am - 3pm Hossein Esmaili

Tue 29-Mar 3pm-11pm

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

Wed 30-Mar 7am - 3pm Jim Gilmer?

Wed 30-Mar 3pm-llpm Hossein Esmaili

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

8



Thur 31-Mar 7am - 3pm

Thur 31-Mar 3pm-llpm Hossein Esmaili

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

Fri 1-Apr 7am - 3pm

Fri 1-Apr 3pm-1lpm

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

BWR Expertise

Sat 26-Mar 7am - 3pm Mike Brown

Sat 26-Mar 3pm-11pm Chuck Norton

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

Sun 27-Mar 7am - 3pm Mike Brown

Sun 27-Mar 3pm-llpm Chuck Norton

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

Mon 28-Mar 7am - 3pm Mike Brown

Mon 28-Mar 3pm-llpm Chuck Norton

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

Tue 29-Mar 7am - 3pm Mike Brown

Tue 29-Mar 3pm-llpm Chuck Norton

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

Wed 30-Mar 7am - 3pm Mike Brown

Wed 30-Mar 3pm-llpm Chuck Norton

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

Thur 31-Mar 7am - 3pm Mike Brown

Thur 31-Mar 3pm-11pm Chuck Norton

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

Fri 1-Apr 7am - 3pm Mike Brown

Fri 1-Apr 3pm-1lpm Chuck Norton

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

RST Comm/ERDS Operator

Sat 26-Mar 7am - 3pm Donna Williams

Sat 26-Mar 3pm-llpm

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

Sun 27-Mar 7am - 3pm Mark Padovan

Sun 27-Mar 3pm-llpm Bill Roggenbrodt

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

Mon 28-Mar 7am - 3pm Mark Padovan

Mon 28-Mar 3pm-llpm Bill Roggenbrodt

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

Tue 29-Mar 7am - 3pm Mark Padovan

Tue 29-Mar 3pm-11pm Bill Roggenbrodt

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

Wed 30-Mar 7am - 3pm Mark Padovan
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Wed 30-Mar 3pm-11pm Bill Roggenbrodt

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

Thur 31-Mar 7am - 3pm Andy Kugler

Thur 31-Mar 3pm-11pm Bill Roggenbrodt

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

Fri 1-Apr 7am - 3pm Mark Padovan

Fri 1-Apr 3pm-11pm

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

RST Support (Seismology Q&A)

Sat 26-Mar 7am - 3pm

Sat 26-Mar 3pm-11pm

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

Sun 27-Mar 7am - 3pm

Sun 27-Mar 3pm-llpm

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

Mon 28-Mar 7am - 3pm

Mon 28-Mar 3pm-1lpm

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

Tue 29-Mar 7am - 3pm

Tue 29-Mar 3pm-llpm

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

Wed 30-Mar 7am - 3pm

Wed 30-Mar 3pm-llpm

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

Thur 31-Mar 7am - 3pm

Thur 31-Mar 3pm-11pm

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

Fri 1-Apr 7am - 3pm

Fri 1-Apr 3pm-llpm

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

RST Support (Structural)

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

Sat 26-Mar 3pm-11pm Off (On Call)

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

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

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

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

Mon 28-Mar 7am - 3pm Off (On Call)

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

Mon-Tues 3/28-3/29 11prm - 7am Off (On Call)

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

Tues 29-Mar 3pm-11pm Off (On Call)
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Wed 30-Mar 7am - 3pm Off (On Call)

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

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

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

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

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

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

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

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

From: Hogan, Rosemary
Sent: Friday, March 25, 2011 11:50 AM
To: Sircar, Madhumita

N6510
IAEA Seismic Safety Center
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Hoxie, Chris

From: Hoxie, Chris
Sent: Friday, March 25, 2011 10:35 AM
To: Gibson, Kathy
Cc: Lee, Richard; Wagner, Katie
Subject: RE: QUESTION FROM JAPAN
Attachments: ACRS. HydrogenPlant.Analysis.vl .ppt

It is a long shot, but since Mike was in NARB, he might be remembering these?????
I would also check with Charlie Tinkler..

Chris L. Hoxie, PhD
Branclh Chief, Code Development
Divisiuri of Systems Analysis
Office of Nuclear Regulatory Research
United States Nuclear Regulatory Commission
Room: CH3-D04
Phone: 301-251-7562

From: Gibson, Kathy
Sent: Friday, March 25, 2011 8:36 AM
To: Schaperow, Jason; Bush-Goddard, Stephanie; Elkins, Scott; Hoxie, Chris; Lee, Richard; Santiago, Patricia; Scott,
Michael; Bajorek, Stephen; Boyd, Christopher; Rubin, Stuart; Sherbini, Sami; Tinkler, Charles; Voglewede, John; Zigh,
Ghani
Subject: FW: QUESTION FROM JAPAN

Anybody recall what Mike is referring to and can you send Richard a copy of the slides?

Thanks!

Kathy Halvey Gibson
i~:) of~.O

:•'.. .. r.-. .

From: Scott, Michael
Sent: Friday, March 25, 2011 5:44 AM
To: Gibson, Kathy; Lee, Richard; Voglewede, John; Santiago, Patricia
Subject: QUESTION FROM JAPAN

I seem to remember someone sending out a slide show on hydrogen since I've been in RES. I can't remember
who our expert was, but I need to get a copy of the slide show he or she had developed on the subject. Can
any of you recall?

Thanks

Mike \ 7i/



Hydrogen and Process Plant Analysis
Nathanael Hudson, RES/CDB

ACRS Meeting, January 11-15, 2008

Hydrogen and Process Plant Performance
Safety issues

Chemical Releases:
* Ground hugging heavy gas release (e.g., oxygen,

suffocants, and toxic gases)
* Hydrogen gas detonation from H. plant
* Combustion of another flammable gas or liquid
Process Heat Transport System:
* Transients in chemical plant that lead to reactor trip

or component failures
IHX tube failures, PHX tube failures, piping failures

VHTR Events that Effect Hydrogen Plant
* Tritium transport

H2 and Process Plant R&D Objectives

" To develop independent expertise, tools, and
capabilities to support staff review of the safety
implications on the VHTR posed by the NGNP
hydrogen production facility.

* Evaluation Model (EM) concept as defined
within RG 1.20317
- Collection of tools & methods

" Tools & methods to be implemented should be
accurate to the extent that they are not
unnecessarily overly-conservative.
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Chemical Releases

* Large volumes of chemicals stored on-site in
tanks or in piping

* NRC must consider the effects of heavy gas
releases (02, suffocates, toxic gases, etc.) on
both plant equipment and workers

* Licensing must also consider the effects of
flammables upon the structural integrity of the
High Pressure Boundary (HPB)

Chemical Releases

The risk due to chemical releases upon HPB will
mostly be a function of:

- Volume of stored chemicals
- Separation distance between VHTR & process

heat facility

- Quality & height of protective berms, concrete
blast walls, & extent to which VHTR is located
below-grade

Heavy Gas Dispersion &
Plumes

" "Ground-Hugging" gases could exhibit plume
behavior, in addition to accumulating in bulk to
detriment of safe plant operation

* These gases could effect plant works in addition
to impacting plant equipment.
- corrosive, toxic, or suffocation effects

* Toxic gases: Harm VHTR plant workers
necessary for safe shutdown of reactor

C) Heavy Gas Dispersion &
Plumes

" Suffocation gases: Could incapacitate VHTR
plant works, or smother equipment necessary
for emergency power (for example, Emergency
Diesel Generators)

" Corrosive gases: Could degrade safety-related
control systems, circuit relays, detectors, and
I&C.
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Heavy Gas Dispersion &
Plumes

If steam-reforming of methane or high
temperature electrolysis is used to make
hydrogen, then large volumes of oxygen
produced on site (either being piped away or
stored on-site).
Long-term impact of oxygen upon plant.
Systems, Structures, and Components (SSC's)
is unknown.

Flammables

* An appropriate Figure-of-Merit (FOM) when
dealing with the associated flammables of the
NGNP is the structural integrity of the reactor
building "civil structure" (containment,
confinement, brick & mortar)

Would entail some form of structural analysis
with varying assumptions

10

. Flammables

* Blast overpressure from volatiles explosion ->

- estimate incident loading & structural response to
that loading

* For sustained fire ->

- Radiant heat flux from a carburizing medium could
project large heat signature

- Convective heat currents from fire could impact civil
structure

Flammables

* Existing tools & methods will be used to
predict effect of hydrogen process facility on
VHTR reactor building

- experimental data, analytical methods, or
computational tools

* Whatever approach & assumptions would
need to be assessed for the range of
conditions prevalent at the NGNP

3



Flammables Flammables

" Complexity of analysis (1-D/3-D, hand
calculation/code/combination) will depend upon
the final protective configuration (berms or
barriers) & complexity of the piping

" CFD tools to predict gas mixing & dispersion
" Possibly AutoReaGas (commercial) or CONWEP

(U.S. Army) to predict blast overpressure

13

* EM assessment against experimental data for
range of physical conditions (environmental &
process) obtained at the NGNP

* Calculational uncertainties, range of
parameters, & simplifying assumptions to be
thoroughly understood & justified
- For example, extension of TNT equivalence to

hydrogen?

Flammables

- EM Framework

Methodology to predict
flammable effects on
civil structures:

-Blast Incident
overpressure

-Reflective
overpressure
-Impulse shape (rise &

decay times),

-Heat flux

Methodology to predict
response of civil
structure to flammables

-Shear, tensile, &
compressive stresses

-Deformatlons and
structural changes

Chemical Release:
Research Plan

Develop EM for hydrogen deflagration &
detonation events.
- Hydrogen deserves a special treatment due to its highly

buoyant & diffusive properties
- EM to implement already existing analytical tools,

correlations, or software.
- EM to be able to predict incident blast over-pressure

loading on reactor containment as a function of
separation distance between containment & H2 plant

- Assess H2 EM against historical experimental data

15
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Chemical Release:
Research Plan

* Develop EM for general deflagration &
combustion events at the hydrogen plant,
excluding H2

* Should be able to approximate radiative &
convective heat flux projected upon the reactor
building(s)
- blast over-pressure & impulse shape from

combustion event
- Assess combustion EM

17

S.. Chemical Release:
Research Plan

* Develop EM to approximate concentrations of
a heavy gas release at specified distances
from the reactor building(s)
- To estimate what a release concentration would be.

subject to environmental conditions
* Commercial codes such as FLUENT or

PHOENICS would be ideal

18

Process Heat Transport
Events

* Secondary process loop events that are
propagated through IHX

* Loss of heat sink to reactor, mass transfer to-
from primary due to IHX failure, & general
transients that are propagated to VHTR from
chemical process plant

19

Coupling: Loss of Heat Sink

* Analogous to a Main Steam Line Break
(MSLB) in a PWR

* A break in IHX, PHX, or connecting piping
that would lead to loss of secondary (or
tertiary) fluids

* Initial break would dump much coolant,
leading to overcooling of the core

20
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Coupling: Loss of Heat Sink

Drastic cooling would lead to power oscillations
(through Doppler coefficient) & adjustments of the
VHTR control rods as VHTR came into equilibrium
with the new heat transfer state

* Complete dumping of secondary coolant would
result in a situation with eventual primary coolant
heat up

* Eventual reactor trip, depending upon severity &
design (i.e., thermal mass of secondary coolant)

21

Coupling: Loss of Primary
Coolant through IHX

* Analogous to Steam Generator Tube Rupture
(SGTR) in PWR's. (DPLOFC)

* Initial overcooling as coolant escapes through
break and pulls heat

* Power oscillations as core and CR's come into
equilibrium

* Severity of the effects would depend upon location
of IHX, relative pressures between primary and
secondary, & thermal mass of intermediate loop

- ""Coupling: Mass Transfer into
Primary Loop

* Would occur through break in IHX if secondary
pressure is greater than primary pressure

* Effect would depend upon choice of secondary
coolant (molten salt, He, N2, water), pressures,
size of break, & time scales

* Long time scales would lead to corrosion &
changing of heat transfer coefficients within core

* Short time scales with hydrogenous entry (water
or steam) could result in chemical attack of TRISO
layers or prompt criticality excursion due to over-
moderation

2.1

-./ . Coupling: Loss of Heat Load

* A break in the piping that feeds the chemical
reactions (or break in PHX) would lead to a loss of
heat consumption by endothermic reactions

* A large break would result in rapidly diminished
heat transfer through intermediate loop & effects
would be similar (but less magnitude) to Loss of
Heat Sink transient
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Coupling: Loss of Heat Load

This problem studied by Japanese within the
context of coupling HTTR with steam reforming of
methane process
Found that a loss of chemical load can be
dampened by a Steam Generator (SG), translated
to Helium temperature leaving SG being within an
acceptable band
For NGNP, issue would be an acceptable band for
the variation of He temp. leaving IHX
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Coupling: Loss of Heat Load

* PHX will be designed from advanced materials,
and will be subject to great thermal and pressure
stresses due to chemical process transients

, Any break in PHX would put strain on IHX
- Quick temperature change could rupture IHX
- Slow chemical leak Into intermediate loop would result

in corrosion of IHX

Process Heat Transport
Research Plan

The effect of process heat transients propagated
on the VHTR is difficult to quantify without
experiments & simulations
- At issue is effect of Anticipated Operational

Occurrences (AOO's) of process heat plant on VHTR
performance

- How will a transient effect the inlet temperature of
VHTR? Will temperature remain within 'acceptable'
band, that is, a band that can be handled by control
system of VHTR

27

Process Heat Transport
Research Plan

Plan to develop an Evaluation Model (EM) to
predict response of VHTR to transients
undertaken in the hydrogen production plant and
vice versa.
- Extend VHTR core EM to include connecting heat

exchangers and piping
- Couple this extended EM to existing chemical process

software through a software interface
- Result would be analogous to TRACE/PARCS suite for

LWR's
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Process Heat Transport
Research Plan

Develop detailed fluid flow and solid stress
models for the connecting process heat
exchangers and piping using existing tools
(i.e., finite element tools to calculate the
stresses in the solid components & CFD
software to calculate the coupled flow fields)

Tritium Transport

In HTGR's, tritium (T) is a natural product of
three sources:
- Ternary fissions
- Activalion of graphite impurities (U-6, B-10)
- Helium reaction, 3He(n,p)T

* Tritium will be transported through primary and
secondary loops, & will diffuse through IHX,
PHX, & associated piping

, Tritium contamination of the product gas will
occur

* Can model tritium level in product gas, but
consequent dose to public & plant workers
would need to be estimated

30

Tritium Transport:
Preliminary Research Plan

Need to await more detailed designs
1. Estimate source term & release rate of T (much of T

is absorbed in fuel and graphite)
2. Estimate an amount of T propagated to metallic

surfaces through convection
3. Estimate T permeation through metal, in

consideration of: amount of H2 on opposing side.
metallic properties, etc.

4. Employee dose reconstruction models to estimate
public dose from T within product gas

5. Establish regulatory activity of T to be
detected/calculated in product gas

31
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Bano, Mahmooda

From: Jean.GAUVAIN@oecd.org
Sent: Friday, March 25, 2011 7:39 AM
To: hans.gougar@inl.gov; bernnat@ike.uni-stuttgart.de; parisoffice(.iaeafr:

stempniewicz@nrg.eU; kunitomi.kazuhiko@jaea.go.jp; (b)(6)

tothi@aeki.kfki.hu; iyoku.tatsuo@jaea.go.jp; tachibana.yukio@jaea.go.jp; mhkim@kaeri.re.kr;
olivier.baudrand@irsn.fr; mayer@aeki.kfki.huý; salih.guentay@psi.ch; whitea@aecl.ca;
thorsten.fass@grs.de; fuketa.toyoshi@jaea.go.jp; jlcobos@iqn.upv.es;
luisen.herranz@ciemat.es; dst@ujv.cz; heikki.suikkanen@lut.fi; Gibson, Kathy; Scott, Michael;
junjisu@kaeri.re.kr; vanheek@nrg.eu; geoffrey.vaughan@hse.gsi.gov.uk;
andreas.pautz@grs.de; len.creswell@hse.gsi.gov.uk; k401hcw@kins.re.kr;
jean.coutu rier@irsn.fr; daniel.blanc@irsn.fr; u.rohde@fz-rossendorf.de;
jean.gauvain@oecd.org; michel.durin@cea.fr; krz@ujv.cz

Subject: RE: [LOFC project] Situation Oarai after the March 11 earthquake

Dear Tatsuo-san

Thank you very much for you comprehensive e-mail.
On behalf of the NEA I Would like to tell you again that all our thoughts are with Japan after the dramatic earthquake.

I forward you information status to the people involved in the project and also to some other persons familiar with HTTR
reactor.

We keep in contact regarding the May meeting but I hope that participants can postpone hotel reservations for a few
weeks.

Best Regards
(b)(6)

Jean Gauvain - NEANSD - Phone +33 1 45 24 10 52 - Mobile

From: iyoku.tatsuo [mailto:iyoku.tatsuo@jaea.go.jp]
Sent: Friday, March 25, 2011 12:04
To: GAUVAIN Jean, NEA/SURN
Cc: komori.yoshihiro@jaea.go.jp; nishihara.tetsuo@jaea.go.jp; takada.shoji@jaea.go.jp; kunitomi.kazuhiko@jaea.go.jp;
FUKETA Toyoshi [Japan]; ogawa.masuro@jaea.go.jp; hirano.masashi@jaea.go.jp; REIG Javier, NEA/SURN;
soda.ku nihisa@jaea.go.jp; sakaba.nariaki@jaea.go.jp
Subject: Re: Situation Oarai after the March 11 earthquake

Dear Jean-san,

I apologize for the delay of the contact to you. We, HTTR team, were busily occupied to recovery
efforts after the Big earthquake.

We were investigating the damage situation of the HTTR nuclear facility by the earthquake. Big
damage was not founded in the HTTR building and facility. The Oarai Research Center is not causing
big damage either. However, it is necessary to confirm the structural integrity and performance of the
HTTR components and equipments by running the active components at cold condition (not power-up
condition). The schedule of this cold operation is not yet decided.

In Oarai, about 4 meter high tsunami hit the downtown. Some trucks and containers parked in the

Oarai port were flown to the inland side. Fortunately, residents in the downtown managed to escape
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f-irf, toe seaside to a hill or buildings and no casualties are reported so far because the tsunami hit
Oarai about half an hour later than the tsunami in Tohoku area.

Regarding the Fukushima LWRs, the situation is becoming better. However, it is still difficult to
measure reactor internal condition. There are still the possibility that things will turn for the worse. The
day before yesterday, after the electricity was restored into the No. 1 unit, some of the instruments
showed the RPV temperatures were more than 400C that is in the creep range. Sea water was
immediately pumped into the core to cool the RPV, and the temperature was stabilized under 370C.
But the sea water injection would make the inside pressure of the RPV and CV higher than the limit.
So it is very difficult to keep the LWRs a stable condition. Meanwhile, many engineers are working
very hard to fix the cooling pumps, electricity equipments once drenched with the tsunami. If they
finished repairing and restart the cooling system, cooling condition will be much better.

I think that we can hold the meeting in May at Oarai site. I properly inform the restoration situation in
the future to you.
I wish to express my gratitude for your understanding.

Best Regards,
Tatsuo lyoku

(2011/03/25 17:03), JeanGAUVAIIN@oecd.org wrote:
Dear Tatsuo-san,

You last e-mail to us was sent just one hour before the terrible earthquake that stroke Japan two weeks ago.
As you may know the thought of the international community are with Japan.

At the NEA got some news from other JAEA colleagues working from Oarai but nothing from the HTTR team so we are

concerned.

We hope that everybody is safe together with their families.

We would appreciate to get some news from your side that we could forward to the other countries, in particular those
involved in LOFC Project

Best Regards

(b)(6)

Jean Gauvain - NEAINSD - Phone +33 1 45 24 10 52
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Bano, Mahmooda

From: Scott, Michael
Sent: Saturday, March 26, 2011 2:35 AM
To: Gibson, Kathy
Cc: Uhle, Jennifer; Zaki, Tarek
Subject: FW: [LOFC project] Situation Oarai after the March 11 earthquake

Looks like HTTR meeting may actually happen, I'll just stay here until May! (Not)

If it does happen, we really need to sort out the Mayfield-canceled-funding issue.

Mike

From: Jean.GAUVAIN@oecd.org [Jean.GAUVAIN@oecd.org]
Sent: Friday, March 25, 2011 7:39 AM
To: hans.ooucar(inl.gov; bernnat(cike.uni-stuttaart.de Darisofficejiaea.fr; stempniewiczb nrg.eu;
kunitomi.kazuhikoCýiaea.ao.jo; (b)(6). tothi(aeki.kfki.hu; ivoku.tatsuociaea.go.in;
tachibana~yukio~jaea.goJ1i; mhKim( Kaer re. r; o waer.baudrand(&irsn.fr; mayertaeki.kfki.hu; salih.guentayvpsi.ch;
whiteadaecl.ca; thorsten.fass~grs.de; fuketa.toyoshidiaea.go.Jp; jlcobos@iqn.upv.es; luisen.herranz@ciemat.es;
dst~uiv.cz; heikki.suikkanen(lut.fi; Gibson, Kathy; Scott, Michael; juniisuQ~kaeri.re.kr; vanheek0nrq.eu;
geoffrey.vaughanahse.gsi.gov.uk; andreas.paut0z@rs.de; len.creswell(hse.gsi.gov.uk; k401hcw~kins.re.kr;
jean.couturier@irsn.fr; daniel.blancOirsn.fr; u.rohdeafz-rossendorf.de; jean.cgauvain~oecd.org; michel.durinmcea.fr;
krzCujv.cz
Subject: RE: [LOFC project] Situation Oarai after the March 11 earthquake

Dear Tatsuo-san

Thank you very much for you comprehensive e-mail.
On behalf of the NEA I would like to tell you again that all our thoughts are with Japan after the dramatic earthquake.

I forward you information status to the people involved in the project and also to some other persons familiar with HTTR
reactor.

We keep in contact regarding the May meeting but I hope that participants can postpone hotel reservations for a few
weeks.

Best Regards

Jean Gauvain - NEAINSD - Phone +33 1 45 24 10 52 - Mobi le .(b)(6)

From: iyoku.tatsuo [mailto:iyoku.tatsuo@jaea.aoopl
Sent: Friday, March 25, 2011 12:04
To: GAUVAIN Jean, NEA/SURN
Cc: komori.yoshihiro@faea.go.ip; nishihara.tetsuo0Jaea.ao.io; takada.shoiiaiaea.ao.Jp; kunitomi.kazuhiko(jaea.go.Jp;
FUKETA Toyoshi [Japan]; ogawa.masuro(iaea.go.io; hirano.masashiaiaea.ao~ip; REIG Javier, NEA/SURN;
soda.kunihisa@iaea.go.i ; sakaba.nariaki(iaea.goJp
Subject: Re: Situation Oarai after the March 11 earthquake

Dear Jean-san,

I apologize for the delay of the contact to you. We, HTTR team, were busily occupied to recovery
efforts after the Big earthquake.



WNe were investigating the damage situation of the HTTR nuclear facility by the earthquake. Big
damage was not founded in the HTTR building and facility. The Oarai Research Center is not causing
big damage either. However, it is necessary to confirm the structural integrity and performance of the
HTTR components and equipments by running the active components at cold condition (not power-up
condition). The schedule of this cold operation is not yet decided.

In Oarai, about 4 meter high tsunami hit the downtown. Some trucks and containers parked in the
Oarai port were flown to the inland side. Fortunately, residents in the downtown managed to escape
from the seaside to a hill or buildings and no casualties are reported so far because the tsunami hit
Oarai about half an hour later than the tsunami in Tohoku area.

Regarding the Fukushima LWRs, the situation is becoming better. However, it is still difficult to
measure reactor internal condition. There are still the possibility that things will turn for the worse. The
day before yesterday, after the electricity was restored into the No. 1 unit, some of the instruments
showed the RPV temperatures were more than 400C that is in the creep range. Sea water was
immediately pumped into the core to cool the RPV, and the temperature was stabilized under 370C.
But the sea water injection would make the inside pressure of the RPV and CV higher than the limit.
So it is very difficult to keep the LWRs a stable condition. Meanwhile, many engineers are working
very hard to fix the cooling pumps, electricity equipments once drenched with the tsunami. If they
finished repairing and restart the cooling system, cooling condition will be much better.
I think that we can hold the meeting in May at Oarai site. I properly inform the restoration situation in
the future to you.
I wish to express my gratitude for your understanding.
Best Regards,
Tatsuo Iyoku
(2011/03/25 17:03), Jean.GAUVAIN Loecd.or wrote:
Dear Tatsuo-san,

You last e-mail to us was sent just one hour before the terrible earthquake that stroke Japan two weeks ago.
As you may know the thought of the international community are with Japan.

At the NEA got some news from other JAEA colleagues working from Oarai but nothing from the HTTR team so we are

concerned.

We hope that everybody is safe together with their families.

We would appreciate to get some news from your side that we could forward to the other countries, in particular those
involved in LOFC Project

Best Regards

(b)(6)

Jean Gauvain - NEA/NSD - Phone +33 1 45 24 10 52 - Mobile +

2



Schaperow, Jason

From:
Sent:
To:
Cc:
Subject:

Schaperow, Jason
Friday, March 25, 2011 12:48 PM
'kcw@dycoda.com'
Tinkler, Charles
RE: Calc on Heatup of the Containment

Hi KC,

Thanks for working on this. I just tried to call you a ut I got a busy signal. I have meetings most of
this afternoon. "3r ju

I thought the question was "if they flood the containment in the first day or two of the accident, what would the
drywell pressure be over two weeks? Would the drywell pressure stay at 1 atmosphere for 1.5 weeks, and
then start rising from 1.5 to 2 weeks?"

Jason

From: Casey Wagner fmailto:kcwodycoda.coml
Sent: Friday, March 25, 2011 12:21 PM
To: Tinkler, Charles
Cc: roqaunt(sandiaq.cov; Schaperow, Jason
Subject: Calc on Heatup of the Containment

Hi Charlie,

I finally got this hand calculation done. Assume the water was added at 5 days to a saturated pool. It does not really
explain the flat containment pressure.

KC



Lee, Richard

From: Michael Corradini [corradini@engr.wisc.edu]
Sent: Friday, March 25, 2011 7:40 AM
To: Basu, Sudhamay
Cc: Lee, Richard
Subject: RE: mark 1 containment - drywell

That is my judgment. Now that I have a working model, I can do parametrics, but I would think
that Kevin can be helpful to Mitch on MCCI parametrics if needed.

Michael Corradini, Chair
Engineering Physics
University of Wisconsin
(608)263-1648 [Fax: 3-7451]
corradini(@engr.wisc.edu
http://www.engr.wisc.edu/ep

Quoting "Basu, Sudhamay" <Sudhamay.Basu(@nrc.gov>:

> Thanks Mike. SE load is indeed modest as far as the liner fragility
> is concerned. Even if we assume 3% conversion, the SE load will be
> less than the failure strength of the liner - am I correct? Sud

> From: Michael Corradini [corradini~engr.wisc.edu]
> Sent: Friday, March 25, 2011 12:00 AM
> To: RICHARD Y LEE
> Cc: Basu, Sudhamay
> Subject: Re: mark I containment - drywell

> Richard - Thanks for the schematic. I completed the nominal calcs.
> Weak explosion

> Michael Corradini, Chair
> Engineering Physics
> University of Wisconsin
> (608)263-1648 [Fax: 3-7451]
> corradini(ýengr.wisc.edu
> http://www.engr.wisc.edu/ep

> Quoting "RICHARD Y LEE" (b)(6)
>

>> Mike:

>> Please see if the attached figure provides dimension info. on Fukushima.

>> Richard

>2
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Schaperow, Jason

From: Schaperow, Jason
Sent: Friday, March 25, 2011 3:49 PM
To: Gibson, Kathy
Cc: Tinkler, Charles
Subject: RE: 2005 NAS Study on Safety & Security of Spent Fuel Storage

O.K

From: Gibson, Kathy
Sent: Friday, March 25, 2011 3:43 PM
To: Schaperow, Jason
Subject: RE: 2005 NAS Study on Safety & Security of Spent Fuel Storage

Don't know what is driving the schedule, but whenever you and Charlie decide which of you will do it,
you can determine schedule flexibility when you talk to Mike,

Kathy Halvey Gibson
Drector

Division of Ss terns naoisis

KathyGibson9nrc.govI
130!', 251-7499 ,,ork.1(ib)() cellt 1

From: Schaperow, Jason
Sent: Friday, March 25, 2011 3:36 PM
To: Gibson, Kathy; Tinkler, Charles
Cc: Santiago, Patricia; Wagner, Katie; Lee, Richard
Subject: RE: 2005 NAS Study on Safety & Security of Spent Fuel Storage

I imagine either one of us could support this. Any way we could put this off for a couple of weeks until after the
Fukushima event is over?

Thanks,
Jason

From: Gibson, Kathy
Sent: Friday, March 25, 2011 2:21 PM
To: Tinkler, Charles; Schaperow, Jason
Cc: Santiago, Patricia; Wagner, Katie; Lee, Richard
Subject; FW: 2005 NAS Study on Safety & Security of Spent Fuel Storage

Which of you would support this? He's asking for Charlie, but Jason did the BRC briefings, so
whichever of you will do this, please contact Mike Layton directly and let him know.

Thanks



Kathy Halvey Gibson
Director

Cy;. sion of Systems Analysis

Kathy, Gibson,•rwcgov
3. 7,251-74q99%ork.,
(b)(6)

From: Layton, Michael
Sent: Friday, March 25, 2011 2:16 PM
To: Gibson, Kathy; Scott, Michael
Cc: Brochman, Phil; Tinkler, Charles; Hogan, Rosemary; Correia, Richard; Evans, Michele; Uhle, Jennifer; Merzke, Daniel;
Wastler, Sandra
Subject: 2005 NAS Study on Safety & Security of Spent Fuel Storage

Kathy/Mike,

We received and inquiry from one of the science advisors to DNDO Director Stern (see attached e-mail), asking for a

copy of the classified NAS report on spent fuel storage. Recognizing the Commission's previous sensitivity to this report,
I asked Dan Merzke to inquire with the DEDOs whether they thought the Commission might wish to weigh on releasing
the report to DNDO.

Regardless of whether we release the report to DNDO or not, I invited Dr. Albert to come to NRC and receive a briefing

on spent fuel storage and answer any of his questions. We can certainly handle the portion on dry storage security and
such, but we would need assistance from Charlie Tinkler to discuss spent fuel pools and some of the studies the RES has
undertaken since the 2005 NAS report.

We've not set a time for the briefing, but expect Dr. Albert would probable like something next week or the week of

April 4. Since we've already developed a set of slide for the BRC briefings, I'd think we could use them for this briefing.

Can you let me know whether Charlie can support a briefing in this timeframe?

Many thanks,

MCL

Michael Layton
U.S. Nuclear Regulatory Commission
Deputy Director,
Division of Security Policy
Office of Nuclear Security and Incident Response

Office: 301.415.7440
BBa:3 (b)(6)
Fax: 301.415.573-'V
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Bensi, Michelle

From: Bensi, Michelle
Sent: Friday, March 25, 2011 6:22 PM
To: Kammerer, Annie
Subject: RE: GI-199

Exciting!

From: Kammerer, Annie
Sent: Friday, March 25, 2011 6:12 PM
To: Bensi, Michelle
Subject: GI-199

GI-199 expanding to all 104 reactors is big news...that's going to keep us all busy for a while. ©

It's going to be interesting to see how this all plays out. One thing is for sure.. .this is a paradigm shift as large
as the permanent lateral displacement of Japan on the Google earth.

Annie

Dr. Annie Kammerer, PE
Senior Seismologist and Earthquake Engineer
US Nuclear Regulatory Commission
Office of Nuclear Regulatory Research
rashington DC 20555

--- -- ---- o b ile
;B B .----
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Lee, Richard -

From: Lee, Richard
Sent: Saturday, March 26, 2011 4:10 PM
To: corradin@cae.wisc.edu'
Subject: RE: mark 1 containment - drywell

Mike:

Do you have a cell number that I can reach you?

Richard

---- -Original Message -----
From: Michael Corradini [mailto:corradini@engr.wisc.edu]
Sent: Saturday, March 26, 2011 4:08 PM
To: Lee, Richard
Subject: RE: mark I containment - drywell

Dear Richard - My student is doing calcs with both CORQUENCH and CORCON within MELCOR. I
attach his first effort and is doing more now.
Mike

Michael Corradini, Chair
Engineering Physics
University of Wisconsin
(608)263-1648 [Fax: 3-7451]
corradini@engr.wisc.edu
http://www.engr.wisc.edu/ep

Quoting "Lee, Richard" <Richard.Lee@nrc.gov>:

> Mike:

> Mitch has a stand-alone model that has features that has not been
> incorporated into MELCOR, The CORCON package has not been changed for
> a long time.

> We are in the process of review it for over-hauled since the OECD
> MCCI2 project has just been concluded.

> Richard

> -- ---Original Message -----
> From: Michael Corradini [mailto:corradini@engr.wisc.edu]
> Sent: Saturday, March 26, 2011 10:01 AM
> To: krrobb@wisc.edu
> Cc: Farmer, Mitchell T.
> Subject: RE: mark 1 containment - drywell

> Dear Kevin -

> Clearly, Mitch is the expert on this, but I think this is a great
> start to help out his efforts. I had only one general comment at this



> time. If both computer models are saying that melt attack continues at
> with 100% melt, at what fraction of the total core (25%, 50% or 75%?)
> would the melt attack stop and we'd get coolability? That would one of
> the first parametrics, I'd do.

> Nice Job!

> Mike

>
7

)

Michael Corradini, Chair
Engineering Physics
University of Wisconsin
(608)263-1648 [Fax: 3-7451]
corradini@engr.wisc.edu
http://www.engr.wisc.edu/ep

> Quoting "Kevin Robb" <krrobb@wisc.edu>:
)

»> Hello,
>> Attached is a First Stab at some simulations for Unit I CORQUENCH
>> predicts crust anchoring MELCOR exhibits some interesting behavior
>> that needs reviewed Both predict continued ablation after 5 days of
>> simulated time Unit 2&3 will be more aggressive if there's more fuel
>> but the same spreading area.

>> I'm committed to an outreach event tomorrow until 3 or 4. I'll pick
>> up again after that.

>> Kevin

>> On 03/25/11, Michael Corradini wrote:
>> we can do this within MELCOR too - kevin has done this for his
7>> thesis work

>>> Michael Corradini, Chair
>>> Engineering Physics
>>> University of Wisconsin
)>> (608)263-1648 [Fax: 3-7451]
>>> corradini@engr.wisc.edu
>>> http://www.engr.wisc.edu/ep

>>> Quoting "Farmer, Mitchell T." <farmer@ani.gov>:

>>> >Kevin,

>>> >The containment volume is probably down to something like a few
»> 1000 m**3. If you could take the steaming rate and do some
>>> parametrics on containment pressurizationa rate assumeing no
>>> condensation that might be useful.
>>> >Thanks
>>> >Mitch
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>-----Original Message -----
>From: Farmer, Mitchell T.
>Sent: Friday, March 25, 2011 7:02 AM
>To: 'corradin@cae.wisc.edu'; Basu, Sudhamay
>Cc: RICHARD Y LEE; binder)L@ornl.gov; Robb,
>Subject: RE: mark 1 containment - drywell

>>> >
>77 >Hi Mike,
>>> >

Kevin Richard

I think that would be
Kevin can do it that

>If keving could run some corquench analysis
good. Here is what I was going to do and if
would be nice.

>Unit 1, 1 dry, 1 wet (water there at t=O.
relocates into the 6 m dia. Pedestal and go
at least 90 % cladding oxidized. (Can't be
heat starting 14 days out.

Assume full
from there.
much there).

core load
I'd assume

Decay

>U
nit 2, same thing.

>Maybe some parametrics on eruptions; this is siliceous.
give me a call/eamil if you want to talk about specifics.
>Mitch

Kevin,

>-----Original Message-----
>From: Michael Corradini
[mailto:corradini@engr.wisc.edu](javascript:main.compose()
>Sent: Friday, March 25, 2011 6:35 AM
>To: Basu, Sudhamay
>Cc: RICHARD Y LEE; Farmer, Mitchell T.
>Subject: RE: mark 1 containment - drywell

>mitch - we can help (kevin and i) as needed

>Michael Corradini, Chair
>Engineering Physics
>University of Wisconsin
>(608)263-1648 [Fax: 3-7451]
>corradini@engr.wisc.edu
>http://www.engr.wisc.edu/ep

>Quoting "Basu, Sudhamay" <Sudhamay.Basu~nrc.gov>:

>>This morning's news about possible breach of the reactor vessel
>>makes this exercise very timely. While steam explosion energetics
>>is looked at, we also need to think about MCCI and ex-vessel
>>coolability. I understand Mitch may be doing some calcs.

>>From; Michael Corradini [corradini@engr.wisc.edu]
>>Sent: Friday, March 25, 2011 12:00 AM
>>To: RICHARD Y LEE
>>Cc: Basu, Sudhamay
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>>> >>Subject: Re: mark I containment - drywell

>>> >>Richard - Thanks for the schematic. I completed the nominal calcs.
>>> >>Weak explosion
>77>>>--

>>> >>Michael Corradini, Chair
>>> >>Engineering Physics
>>> >>University of Wisconsin
7>> >>(608)263-1648 [Fax: 3-7451]
>>> >>corradini@engr.wisc.edu
>>> >>http://www.engr.wisc.edu/ep

>>> >>

>>> >>Quoting "RICHARD Y LEE" (b)(6)

>>> >>>

>>> >>>Please see if the attached figure provides dimension info. on Fukushima.
>>> >>>
>7> >>>Richard

>>> >7>

>>> >7

>>> »>

7>» >>

>>> >7

>>> >

>»>7

»> >

7



Schaperow, Jason

From: Schaperow, Jason
Sent: Sunday, March 27, 2011 7:50 AM
To: Schaperow, Jason; Tinkler, Charles
Cc: (b)(6) -'FSantt g'
Subject: source term question-

I received a call this morning at 0600 from Lou Brandon from the NRC Operations Center. He asked whether
is was reasonable to have a reduction in environmental release from 22% to 1% by delaying the start of drywell
leakage by 23 hours. He gave the following background:
They have done multiple RASCAL runs since the Fukushima accident started. They provided source terms for
these runs to the White House. A White House adviser asked about the reduction from 22% to 1%.
Two of the calculations were as follows:
Case 1. Release NUREG-1465 source term into the drywell. Leak it from drywell to environment at 100%/day.
The drywell leakage starts at the same time as core damage starts. Environmental release of cesium is 22%.
Case 2. Release NUREG-1465 source term into the drywell. Leak it from drywell to environment at 100%/day.
The drywell leakage starts 23 hours after core damage starts. Environmental release of cesium is 1%. The
23-hour delay was the time between the start of core damage at one of the Fukushima reactors and the time of
the hydrogen burn in its reactor building.
NUREG-1 150, App. B, page 53 states that "a release that starts a day or more after onset of core damage or
10 hours or more after vessel breach would be expected to have small releases. For a late release, the
release fractions are noble gases (1.0), iodine (4.4E-3), cesium (8.6E-8)."
The RASCAL model for deposition in containment is as follows:
For t=0 to 1.75 hours, exp(-1.2t) - corresponds to a multiplication of the release of 0.12 For t=1.75 to 2.25
hours, exp(-0.64t) - corresponds to a multiplication of the release by .76 After 2.25 hours, exp(-0.15t) -
corresponds to a multiplication of release by 0.038

I said that a reduction from 22% to 1% was not unreasonable for 23 hours delay in containment failure.

I asked whether the RASCAL model was based on NUREG/CR-6189, "A Simplified Model of Aerosol Removal
by Natural Processes in Reactor Containments," D.A. Powers, July 1996. He said that it was based on
NUREG-1 150.

I said that that the time of the release from the containment is not necessarily the time of the hydrogen burn.
The operators may have vented the containment into the reactor building much earlier. We would have a
better basis for our release start time, if we could find out when the operators vented the containment,

I



Lee, Richard •-

From: Lee, Richard
Sent: Sunday, March 27, 2011 6:10 PM
To: 'Dana Powers'
Subject: RE: question

The 2nd call has to do with DOE, NRC, White House and Japan. Calling Shunsuke Kondo, Chair of Japan

Atomic Energy Corrnmission. Lucky me, to have to represent NRC.

Objective: Plan for long term and what if questions.

.... ... .. . ... . ..... (b)(6)From: Dana Powers
Sent: Sunday, March•,
To; Lee, Richard
Subject: RE: question

Ye!Did 
you 

ne 
efrtescn callin

From: Richard. ee nrc. ov
To: ~(b)(6)~

Date: un, ar : :44 -0400
Subject: question

Hi, Dana:
Did you call in7
Richard

(qi

/72'
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Lee, Richard

From:
Sent:
To:
Subject:

Lee, Richard
Sunday, March 27,
'Dana Powers'
RE: question

2011 6:06 PM

No, thanks!

* (b)(6)
From: Dana Powers I
Sent: Sunday, March 2I, ZUl b:U05 FM
To: Lee, Richard
Subject: RE: question

Yes! Did you need me for the second call?

From: Richard.lee nc. o
To: [(6)(6)
Date: Sun, 27 Mar 2011 17:12:44 -0400
Subject: question

Hi, Dana:
Did you call in?
Richard

k'2'1



Lee, Richard

From: Lee, Richard
Sent: Sunday, March 27, 2011 6:11 PM
To: 'Dana Powers'
Subject: RE: Leaching

Great! Dana. Please remind John to forward us the details plant diagrams (demisions, etc.,) on Fukushima
reactor and the spent fuel pools.
Thx.

From: Dana Powers (b)(6)

Sent: Sunday, March 27, 2011 6:07 PM
To: Lee, Richard
Subject: RE: Leaching

Kelly will chat with me later about what they have in detail.

From: Richard.Lee( nrc.qov
To: b I)
Date: Sun, 27 Mar 2011 18:05:56 -0400
Subject: RE: Leaching

o.k. do you need the Uranium isotopes one. Do not know whether that was measured.

From: Dana Powers [(b)(6)
Sent: Sunday, March 21, Zull t,:u's iM
To: Lee, Richard
Subject: RE: Leaching

I'm looking at the data now. Tc, La, Ba data could indicate leaching.

From: Richard.Lee@nrc.qov
To: (b)(6)I

Date; Iu, zzl-r -, - :37 -0400
Subject: RE: Leaching

Dana:

The VGs from today briefing shows some values on VG10. Do not know whether more comprehensive data
are available on nisa.meti.go.jp/English/files/

Richard

From: Dana Powers (b)(6)

Sent: Sunday, March 27, 2011 4:40 PM
To: Lee, Richard
Subject: Leaching

Richard, a casual examination of the radionuclide inventories in water spilled into the turbine building suggests that it is
about what you might expect from hot water leaching radionuclides from fuel exposed to the water. Should I dust off the A
stuff on leaching from fuel that we used in the examination of TMI? Can we get more comprehensive data on
concentrations including uranium isotopes? Dana -\ K31



Lee, Richard

From: Lee, Richard
Sent: Sunday, March 27, 2011 4:49 PM
To: 'Dana Powers'
Subject: RE: Leaching

Dana, Sure, dust off you stuff on leaching from fuel from TMI-2. Do you know the pathway from the reactor
getting to the turbine building floor?

After the conference call, could you send an e-mail (w/- cc: to me) to John Kelly and ask him to have someone
to get you more comprehensive data on concentration found on the floor of the turbine building.

Richard

- - - - - - (b)(6) . . ...... ..... . ............
From: Dana Powers I
Sent: Sunday, March 27, 20112 :40 PM
To: Lee, Richard
Subject: Leaching

Richard, a casual examination of the radionuclide inventories in water spilled into the turbine building suggests that it is
about what you might expect from hot water leaching radionuclides from fuel exposed to the water. Should I dust off the
stuff on leaching from fuel that we used in the examination of TMI? Can we get more comprehensive data on
concentrations including uranium isotopes? Dana



Lee, Richard

From:
Sent:
To:
Subject:

Lee, Richard
Sunday, March 27, 2011 10:28 AM
Dana Powers
RE: Some notes on oxygen in seawater

Dear Dana:

Thanks for your thought. From home, using NRC webmail, I cannot
anyone. Please forward your assessment to John and ask him that
available to their assessment team. Please tell him to have his
have any questions.

forward any attachment to
you assessment be made
analysts contact you if they

JohnE .Kellv(@Nuclear. Energv.Gov

Best,
Richard

From: Dana Powers (b)(6)

Sent: Sunday, March 27, 2011 9:28 AM
To: Lee, Richard
Subject: Some notes on oxygen in seawater

Richard, attached are some notes on oxygen in seawater. I think that in the analysis of
oxygen coming from seawater they have neglected the radiolytic effects in the reactor vessel
and the consumption of oxygen by corrosion. Dana



Raione, Richard

From: Ralone, Richard
Sent: Monday, March 28, 20117:24 AM
To: Jones, Henry
Subject: FW: FW: Tsunami Risk at Japanese Plants

... Original Message----
From: Flanders, Scott
Sent: Friday, March 25, 201110:16 AM
To: Chokshi, Nilesh
Cc: Raione, Richard
Subject: FVV: FW: Tsunami Risk at Japanese Plants

We need to make sure they do not get out in front of the task force and Commission. I know we are working on the Reg Guide. We should limit
activities to that. We do not need to generate any whitepapers at this time. I spoke with Henry and he indicate that his plans were only to continue
work on the Reg guide.

Scott
----- Original Message----
From: Jones, Henry
Sent: Thursday, March 24, 2011 10:47 PM
To:. Kammerer, Annie
Cc: Raione, Richard; egeist@usgs.gov; Chokshi, Nilesh; Flanders, Scott
Subject: RE: FW: Tsunami Risk at Japanese Plants

Richard is on board with me being the lead for the tsunami RG. I will get back to you tomorrow regarding my schedule for next week.

Henry
P.S. What is your new work at USGS on PTHA?

From: Kammerer, Annie
Sent: Thursday, March 24, 2011 10:21 PM
To: Jones, Henry
Cc: Raione, Richard; Eric; Jason Chaytor; Bruce Jaffe; Lynett, Patrick; Flanders, Scott; Chokshi, Nilesh
Subject- RE: FW: Tsunami Risk at Japanese Plants



Yes, we have a lot to talk about. The various pieces can easily be pulled together for 70% of an internal report. The other 30% (assessment of the
existing plants) will require some work on our part, but it's doable.

Honestly, I don't think there is general knowledge in the NRC of what we have been doing the last 4 years or so. I think people will be shocked and
pleased, both with the fact that we put a document together, and also that we have such a great success story to tell!

Diablo has published their PTHA as a draft PEER report, so it is out there. There has been work ongoing at the USC tsunami reserach program with
regard to PTHA in the region around SONGS. We should reach out to find out what they can send us.

Also, FYI, we have new work at USGS on PTHA and we just got a new contract to Vasily, who is the lead on the modeling NUREG that Pat is

working on.

Then we need to do the regulatory guide (which I think now even has a number).

So, Henry, are you willing to be lead author and act as PM for this project? Rich, is that OK with you? How about if we sit down together next week
and work up a TOC?

Annie

From: Jones, Henry
Sent: Thursday, March 24, 2011 3:25 PM
To: Kammerer, Annie
Cc: Raione, Richard; Eric; Jason Chaytor; Bruce Jaffe; Lynett, Patrick; Flanders, Scott; Chokshi, Nilesh
Subject: RE: FW: Tsunami Risk at Japanese Plants

I concur. Already working on it and coordinating with USGS (Eric Geist, Jason Chaytor, Bruce Jaffe, Pat Lynett) because they have extensive
experience working on actual safety reviews for nuclear power plants. Co-ordination with NOAA at least on paper.

To date, USGS has completed the tsunami generating sources (Atlantic & Gulf) and paleo-tsunami deposit elements of your RES tsunami research
plan. RES is also funding Pat Lynett to author a tsunami modeling NUREG. NRO/DSER is funding Pat Lynett/USGSNWoods Hole for tsunami
confirmatory analysis for STP, CC, LC, TP and PSEG.

Due to the ongoing high visibility of Diablo Canyon and SONGS, can someone provide a status on tsunami source generating research in the
Pacific?

Henry

From: Kammerer, Annie
Sent: Thursday, March 24, 20112:52 PM

2



To: Jones, Henry; 'jchaytor@usgs.gov'
Cc: 'bjaffe@usgs.gov'; 'egeist@usgs.gov'; 'plynett@tamu.edu'; Raione, Richard; 'Vasily.Titov@noaa.gov'
Subject: Re: FW: Tsunami Risk at Japanese Plants

I'm struck that one way we may be able to avoid the GI process (and the associated mound of regulatory paperwork), is to get out in front of it by
putting together an internal white paper. Something like: "status of tsunami hazard assessment activities in the NRC and preliminary review of
hazard at proposed and currently operating NPPs."

It would actually reduce our workload over the long term and show a high level of leadership.

I would propose that we actually present this as a document by NRC, USGS, NOAA and A&M. Led by NRO with co-ordination (and probably co-
authorship by RES and NRR (NRR at least on paper).

Of course this will probably be FOIAed. So, we should assume it will be public eventually.

Thoughts?

Cheers,
Annie

Sent from an NRC blackberry
Annie Kammerer
mo (b)(6)

bb[•(b) , /

annie~kammerer@nrc.gov

From: Jones, Henry
To: Jason Chaytor <jchaytor@usgs.gov>
Cc: Bruce Jaffe <bjaffe@usgs.gov>; Eric <egeist@usgs.gov>; Lynett, Patrick <plynett@tamu.edu>; Raione, Richard; Kammerer, Annie
Sent: Thu Mar24 11:49:31 2011
Subject: RE- FWN: Tsunami Risk at Japanese Plants
USGS:

I had a conversation with Annie Kammerer yesterday. It seems to heading that way. She believes that this will be a NRC Generic Issue in the near
future. Based on our pass experience with Katrina and the Canary Island tsunami, I agree with her. As in the aforementioned cases, there is
extensive external pressure to address the issue.

I am doing some preliminary work and will probably need the USGS tsunami team's (Eric, Pat, Jason and Bruce) assistance at some point.

Annie:

3



As always, thanks for keeping me informed. Please let me know how I can assist you.

Henry

From: Jason Chaytor [mailto:jchaytor@usgs gov]
Sent: Thursday, March 24, 2011 11:21 AM
To: Jones, Henry
Cc- Bruce Jaffe; Eric; Lynett, Patrick
Subject: Re: FW: Tsunami Risk at Japanese Plants

Interesting.. .and scary.

Is the NRC planning to evaluate/reevaluate tsunami hazards to all operational US sites in the wake of the Japanese events?

Jason

Jason D. Chaytor, Ph.D
U.S. Geological Survey
USGS Woods Hole Coastal and Marine Science Center
384 Woods Hole Road
Woods Hole, MA 02543-1598
Phone: (508) 457-2351

Ilk, Fax: (508) 457-2310
Email: jchaytor@usgs.gov

From:

"Jones, Henry" <HenryJones@nrc.gov>

To:

Eric <egeist@usgs.gov>, Bruce Jaffe <bjaffe@usgs.gov>, "jchaytor@usgs.gov" <jchaytor@usgs.gov>, "Lynett, Patrick" <plyneft@tamu.edu>

Date:

03/24/2011 10:46 AM

Subject:

4



FW: Tsunami Risk at Japanese Plants

FYI,

From: Chaput, Peter
Sent: Thursday, March 24, 20117:59 AM
To: NRO DSER RHEB Distribution
Subject: Tsunami Risk at Japanese Plants

http:-//m•washingtonpost~com/world/J~apanese-nuclear-plants-evaluators-cast-aside-threat-of-tsunami/2011/03/22/AB7Rf2KB_print,html

Pete(r) Chaput, PE
Hydrologist
U.S. Nuclear Regulatory Commission
11545 Rockville Pike, MS: T7 E18
Rockville, MD 20852
T. 301-415-6894
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Ader, Charles 1 t&.'#'-,
From: Joe Mille 6
Sent: Monday, zUv, r ZUTTZ•PM
To: Joe Miller
Subject: Battle to stabilize earthquake reactors
Attachments: imageO15.jpg, imageO18.png: Fukuchima ppt, ANS-Technical-Brief-MOX-Fukushima pdf

Categories: Yellow Category

I would like to pass this power point presentation along.
It has a lot of technical detailed information, and very
informative for us geeks. Also I am sending a release of
info from ANS.
Joe Miller
+++++++++++++++++-l+++++++++++++

March 27, 2011 Update
Please note that I am moving most of my discussions concerning "Battle to stabilize
earthquake reactors" to my Blog site at
http://profile.typepad.com/6p014e86f76033970d
If are interested in keeping up with these discussions, please go to this site and sign up
as a follower. That way when I issue a new blog, you will be notified. I will probably
discontinue this email delivery in the next 10 days.

Comments by Joe Miler

Now with all the discussion about spent fuel, the press and other groups are demanding that utilities
move all of our spent fuel off site. The industry has been trying to do this for the last 30 year. The
technology has been available for many years, but because of politics, the government has not
allowed the industry to do this so the spent fuel pools continue to fill up. The nuclear power industry
has built dry storage facilities on site that do not need water to cool the fuel. These are air cooled
structures that houses the s ent fuel bundles. A photo of one of these facilities is shown below,

i iN
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These are referred to as independent spent fuel storage installations (ISFSIs). Such storage may be
either at the reactor site or elsewhere. The spent fuel may be stored in wet or dry ISFSIs. On-site
storage of spent fuel in dry casks has become increasingly popular among utilities in the US needing
additional capacity for storing spent fuel. Fuel that has been stored for at least five years in water has
cooled sufficiently, and its radioactivity decreased enough, for it to be removed from the spent fuel
pool and loaded into casks. This frees up additional space in the pool for storing spent fuel newly
removed from the reactor. For this to happen at a off-site facility, government approval must be
given. This approval has not been granted.

Therefore, the move to air cooled facilities is not something new, the fuel has to spend time in the
water cooled spent fuel pool for 5-10 years to get the decay heat low enough so air can adequately
remove the heat from the fuel. It is a process that is being performed by the US utilities so it isn't
anything new. Because of new requirements implement by the Nuclear regulatory Commission
(NRC), I believe the SFPs in the US are much more capable in surviving a fire and a possible breach
of the SFP. They have fire equipment positioned outside the fuel pool area and in cases of low
accessible to the pool area, fire hoses can be used to spray water on the fuel pool through doors and
hatches. They also have a portable high pressure water pump that can be used almost immediately
after a potential loss of power to the plan to can get water to the pool. Remember, it normally does
not require a significant amount of water to keep the spent fuel cool. In the case of a fuel core off
load like at Unit 4 at the Fukushima Daiichi Site, due t the higher decay heat load, the response time
must be faster to ensure that water remains above the spent fuel rack.

Unit 4 SFP

No temperature measurement has been take of the pool water of Unit 4
as of March 27.

On 23 March it was reported that low level neutron radiation (reported
as "neutron beam") was observed several times, which may indicate
damaged fuel reaching criticality somewhere at the plant.

We have been discussing the significance of the Unit 4 SFP dry out. Significant water has been put
into the pool, after the dry out occurred and it doesn't seem to be cooling the fuel adequately. A
colleague of my suggested that maybe the transfer gates were not raised after the fuel had been
transferred into the SFP. A diagram of the these transfer canals from the reactor core to the SFP is
shown in the Figure below. Now to ensure that the water stays in the pool area, a large diaphragm
called a bulk head is place in the containment to stop the water in the pool from entering the drywell
adjacent to the reactor vessel. It is postulated, if the transfer gates were down, the hydrogen
explosion may have punctured the diaphragm separating the pool from the reactor dry well and water
that workers are pumping into the pool area is actually flowing into the reactor drywell. This is
complete speculation and I hope to have more details tomorrow.

2
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Status of Unit 4 SFP

In periodic inspection outage when the earthquake occurred.
14th04:08 Water temperature in the Spent Fuel Pool (SFP), 84C
15th06:14 Partial damage of wall in the 4thfloor confirmed
15th09:38 Fire occurred in the 3rdfloor.(12:25extinguished)
16th05:45 Fire occurred. TEPCO couldn't confirm any fire on the ground. (06:15)
20th08:21 ----09:40 Water spray over SFP by Self-Defense Force
20tharound 18:30--19:46 Water spray over SFP by Self-Defense Force
21st06:37--08;41 Water spray over SFP by Self-Defense Force
21lstabout 15:00 Work for laying cable to Power Center was completed.
22nd10:35 Power Center received electricity
22nd17:17---20:32 Water spray by Concrete Pump Truck
23rd 10:00-- 13:02 Water spray by Concrete Pump Truck
24th14:36--17:30 Water spray by Concrete Pump Truck
25th06:05--10:20 Sea water injection to SFP via the Fuel Pool Cooling Line (FPC)

25th19:05--22:07 Water spray by Concrete Pump Truck

No temperature measurement has been take of the pool water of Unit 4
as of March 27.
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On 23 March it was reported that low level neutron radiation (reported
as "neutron beam") was observed several times, which may indicate
damaged fuel reaching criticality somewhere at the plant.

From a Japanese Friend Black smoke stops the recovery work. 1-131 and Cs-137 are detected in
water and on vegetables.
Information of Fukushima-Dai-ichi can be obtained.

Cabinet
http://www.kantei.go. •o/foreign/incident/index.html

JAIF: Japan Atomic Industry Forum
http://www.iaif.or.p/english/index.php

NISA: Nuclear and Industrial Safety Agency http://www.nisameti.go.jp/english/index.html

MEXT: Radioactivity of local area in Japan
http://www.mext.go.ip/english/radioactivity level/detail/1303986.htm

TEPCO

http://www.tepco.co. lp/en/index-e.html

Newspaper

The Japan Times
http://www.iapantimes.co. lp/

Asahi
http://www.asahi.com/english/

Mainichi
http://mdn.mainichi.jpI

Regards
Kazumi IKEDA

++++++++++++++++++++++++++++++

March 26, 2011 Update
Comments by Joe Miler
The Unit 4 spent fuel pool (SFP) is still a serious issue. I think the question of the fuel being exposed
and overheating is a mute point since there was a hydrogen explosion in the Unit 4 Reactor building.
The only place the hydrogen could come from is the SFP since there is no fuel in the reactor. That
means the fuel had to exceed 2000 F to cause the Zr-Water reaction that creates the hydrogen gas.
No water was put in the Unit 4 SFP for almost 3 days after the explosion so I suggest that some of
the fuel has melted and now the workers are trying to cool the molted mass, which is very difficult, but
not impossible if you put enough water on it. There may be another question concerning the integrity
of the UNIT 4 SFP, It may be leaking since a significant amount of water has apparently been put in



the pool and there seems to be significant flashing steam still coming from the pool, which indicates
that the fuel is still extremely hot.

Another issue that has come up is the possible criticality of the fuel in the fuel rack, which was
probably changed shape when the fuel began to melt (remember there is much speculation here).
You can read my write-up that I provided below or on my blog at

http://profile.tvpepad.com/6pO14e86f76033970d .

I provide a discuss below that I recently had among friends concerning the criticality issue. You can
read about criticality in one of my previous emails or at by blog
http://profle.tpe pad. com/6p014e86f76033970d

Joe,

A question popped into my head this mornig - Why do we not store control rod blades between the
spent fuel rods? When you say some fission products were released when the fuel was uncovered,
has the fuel gone critical? Would moderating the fuel preclude the extreme temperatures from
occurring? If my memory serves me correctly, I thought the fuel at Three Mile Island melted into a
molten mass that shut its own reaction down.

Can boron be dropped into the pool to shut down the reaction? I know we still need water covering
the fuel for cooling purposes, but I would think that boron would do a better job of preventing boiling.

Please let me know what you think. Feel free to use my ideas if they are useful. Being an electrical
engineer I only know the basics of nuclear topics even though Scott Young coerced me into going to
General Electric's Station Nuclear Engineering Course for two weeks.

G Alan Bysfield

Sr Staff Electrical Engineer
System Engineering
Cooper Nuclear Station
72676 648A Avenue
Brownville, NE 68321

Alan,
Nice hearing from you.
This is my shot at answering your questions.

First I will give an exchange that I had with one of my friends about criticality when I suggested that
the spent fuel had begun to melt.
From Clifford R. Marks
Information Systems Laboratories, Inc.
Spent Fuel critical? Lost the geometric spacing perhaps?

From Joe Miller
Cliff,
Good question about the spent fuel geometry. Back in my earlier days, I did many high density fuel
rack calculations for thermal hydraulics and criticality using Keno and PDQ. I know there can be a
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criticality problem when the spent fuel is packed close together. I guess if the fuel slumps into a mass
without geometry it could temporarily become closely packed and approach a critical mass and
because of the high energy caused by the additional neutrons, the mass would separate again. Of
course, the spent fuel mass would need a source of neutrons to approach critical. I don't think it could
blow up, but it could cause more heat. Hopefully, they are getting a lot of water on Unit 4 SFP, which
will solidify what is left of the spent fuel rack and it will become stable.

Still looks like the Unit 4 SFP has real problems, although they put 150 tones of water in the pool
(they think) on March 22 from 17:17 to 20:32. Also started spraying water from the high capacity
Concrete Pump Truck at 10:00 March 23. A little late to be doing it, but better late than never.
Sounds like they also sprayed some water in there on March 20 at 9:43. They still don't have a
temperature measurement of Unit 4 pool. It was 184 F on March 14, but sometime after that they lost
the read out.

To address some of your other questions I am providing the following:
At TMI, the fuel in the reactor did melt, but because water was eventually inserted into the reactor
vessel relatively soon, and the reactor vessel and containment stayed intact, the molten mass
became solid and remained that way.
The Japanese used borated sea water to inject into the containment/reactor. It is more important to
get the criticality issue under control in the core because the newer fuel that is located there has a
significant amount of fissile material such as U235 available to form a critical mass. In the fuel pool,
the fuel assemblies are spaced out more than in the core and much of the fuel is spent U235 so it
would be very unlikely that, even the fuel rack geometry was lost due to melting fuel, a molten mass
would approach a critical configuration. Now in Unit 4, with a full core off load, this is the same fuel
that is in the core except is has decayed by 110 days. The Unit 4 spent fuel pool would have a better
chance of approaching criticality do to the presents of this core off load.

Hope this helps,
Joe

Here is a good summary of events surrounding Unit 4 from
http://en.wikipedia.orq/wiki/Fukushima I nuclear accidents

Explosion of reactor 4 building

At approximately 06:00 JST on 15 March, an explosion-thought to have been caused by hydrogen
accumulating near the spent fuel pond-damaged the 4th floor rooftop area of the Unit 4 reactor as
well as part of the adjacent Unit 3. At 09:40 JST, the Unit 4 spent fuel pool caught fire, likely releasing
radioactive contamination from the fuel stored there. TEPCO said workers extinguished the fire by
12:00. As radiation levels rose, some of the employees still at the plant were evacuated.

On the morning of 15 March 2011 (JST), Secretary Edano announced that according to the Tokyo
Electric Power Company, radiation dose equivalent rates measured from the reactor unit 4 reached
100 mSv per hour.Government speaker Edano has stated that there was no continued release of
"high radiation".
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Japan's nuclear safety agency reported two holes, each 8 meters square (64 m2 or 689 sq. feet) in a
wall of the outer building of the number 4 reactor after an explosion there. Further, at 17:48 JST it
was reported that water in the spent fuel pool might be boiling.

As of 15 March 2011 21:13 JST, radiation inside unit 4 had increased so much inside the control
room that employees could not stay there permanently any more. Seventy staff remained on site but
800 had been evacuated. By 22:30 JST, TEPCO was reported to be unable to pour water into No. 4
reactor's storage pool for spent fuel. At around 22:50 JST, it was reported that the company was
considering the use of helicopters to drop water on the spent fuel storage pool but this was postponed
because of concerns over safety and effectiveness, and the use of high-pressure fire hoses was
considered instead. A fire was discovered at 05:45 JST on 16 March in the north west corner of the
reactor building by a worker taking batteries to the central control room of unit 4.1This was reported to
the authorities, but on further inspection at 06:15 no fire was found. Other reports stated that the fire
was under control At 11:57 JST, TEPCO released a photograph of No.4 reactor showing that "a large
portion of the building's outer wall has collapsed."' Technicians reportedly considered spraying boric
acid on the building from a helicopter.

On 18 March, it was reported that water sprayed into the spent fuel pool was disappearing faster than

evaporation could explain, suggesting leakage.

SDF trucks sprayed water onto the building to try to replenish the pool on 20 March

On 22 March, the Australian military flew in Bechtel-owned robotic equipment for remote spraying and
viewing of the pool. The Australian reported this would give the first clear view of the pool in the "most
dangerous" of the reactor buildings.

Possibility of criticality in the spent fuel pool
A Tokyo Metropolitan Police Department Kidotai (Riot Police) water cannon; this type was used to
help fight the fires.

At approximately 14:30 on 16 March, TEPCO announced that the storage pool, located outside the
containment area, might be boiling, and if so the exposed rods could reach criticality. The BBC
commented that criticality would not mean a nuclear bomb-like explosion, but could cause a
sustained release of radioactive materials. Around 20:00 JST it was planned to use a police water
cannon to spray water on unit 4.

On 16 March the chairman of United States Nuclear Regulatory Commission (NRC), Greqory Jaczko,
said in Congressional testimony that the NRC believed all of the water in the spent fuel pool had
boiled dry. Japanese nuclear authorities and TEPCO contradicted this report, but later in the day
Jaczko stood by his claim saying it had been confirmed by sources in Japan.R-225 At 13:00 TEPCO
claimed that helicopter observation indicated that the pool had not boiled off. The French Institut de
radioprotection et de sOrete nucleaire agreed, stating that helicopter crews diverted planned water
dumps to unit 3 on the basis of their visual inspection of unit 4.

On 18 March, Japan was reportedly planning to import about 150 tons of boric acid, a neutron poison,
from South Korea and France to counter the threat of criticality.

On 23 March it was reported that low level neutron radiation (reported as "neutron beam") was
observed several times, which may indicate damaged fuel reaching criticality somewhere at the plant.
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++-++ ++++++++++++++++++++++++

March 25, 2011 PM Update
I found some inaccurate information in the last write-up I sent you in Section entitled "What Happened
to the Spent Fuel Storage Pools after the Earthquake?"

The changes are as follows:

"Since there was no fuel in Unit 4 reactor, the fuel in the SFP of the secondary containment heated to
a temperature of over 2000 OF . This caused a Zr-water reaction to occurred that released significant
amounts of hydrogen gas in the secondary containment. The hydrogen accumulated in the
secondary containment located at the top of the reactor building and exploded caused significant
damage to the top of the reactor building as shown in Figure 15. The fire/explosion took place at
about 09:38 on March 15th. The building damage and the high radiation from the exposed spent and
off loaded fuel in Unit 4 SFP created significant accessibility problems. In most cases a small amount
of water can keep the SFP covered. A fire hose delivering 200-300 gpm of water can typically keep
the fuel cool. With the full core off load, it could be 30% more because of the additional decay heat.
Without this cooling, the pool will heat up and eventually boil and loss water inventory. I believing the
of loss of water because of the boiling in Unit 4 SFP caused the fuel to be exposed, which created
high radiation levels. Because of the accessibility issues caused by the explosion and high radiation,
no one could get to the pool area to put water in the pool and the pool became dry for some time.
This caused some of the fuel to melt and release fission products. Some spray by fire water
cannons began on March 20th at 19:46, which was about 10 days after the event began. This is a
significant time period where the fuel in the Unit 4 SFP could have melted. As I write this paper it is
not clear what is happening in Unit 4 SFP."

Written by Joe Miller
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Below please find the Technical Brief on The Impact of Mixed Oxide Fuel Use on Accident
Consequences at Fukushima Daiichi. This Technical Brief contains factual information prepared
by the ANS Special Committee on Nuclear Non-Proliferation,

The Impact of Mixed Oxide Fuel Use on Accident Consequences at
Fukushima Daiichi

American Nuclear Society Technical Brief- March 2011

Conclusion

Mixed Oxide (MOX) fuel has been used safely in nuclear power reactors for decades, The
presence of a limited number of MOX fuel assemblies at Fukushima Daiichi Unit 3 has not had a
significant impact on the ability to cool the reactor or on any radioactive releases from the site
due to damage from the earthquake and tsunami.

Summary

At the time of thc magnitude 9.0 earthquake, Fukushima Daiichi Unit 3 was operating with 32
mixed oxide (MOX) fuel assemblies and 516 low enriched uranium (LEU) fuel assemblies in its
reactor core. hi other words, less than 6% of the fuel in the Unit 3 core was MOX fuel. There
were no other MOX fuel assemblies (new, in operation or used) at the Fuk-ushima Daiichi plant
at the time of the accident.



MOX fuel assemblies were loaded into Fukushirma Daiichi Unit 3 for the first time in the fall of
2010. The MOX fuel had been used for less than five months at the time of the a'ccident.
Differences in initial fiuel composition between MOX and LELU fuel can lead to differences in
consequences (prompt fatalities and latent cancers) following a core damage event with releases
to the environment.

There are indications that Fukushima Daiichi Unit 3 suffered damage to some of its core. The
core damage resulted from a loss of core cooling due to damage to plant systems from the
tsLrnamni that followed the earthquake. The damage was not related to the presence of MOX fuel.

There have been no prompt fatalities as a result of radiation exposure from Fukushima Daiichi.
Prompt evacuation has minimized radiation exposure to the public, so long-term public health
consequences from radiation exposure arc expected to be small. Given the small number of
MOX fuel assemblies at Fuk-ushilma Daiichi Unit 3 at the time of the event, coupled with the
short time of irradiation of the MOX fuel, it can be concluded that MOX fuel has had and will
have no perceptible impact on any consequences from the event.

Backizround

It is important to note that while LEU fuel begins its useful life with no plutonium, as it is used in
a light water reactor it builds up plutonium as a result of thc nuclear reactions in the core. By the
end of its useful life an LEU fuel assembly contains about 1% plutonium actually generates more
power from plutonium than from uranium. All reactor cores contain plutonium; those cores
loaded with some MOX fuel contain more.

Mixed oxide (MOX) fuel is comprised of a blend of uranium oxide and plutonium oxide. MOX
fuel is predominantly uranium, with average concentrations of plutonium that range from 3-10%.
The presence of plutonium produces modest changes in some physical characteristics of the fuel
material such as thermal conductivity. However, MOX fuel and low-enuiched uranium (LEU)
fuiel are fundamentally similar. Moreover, the physical dimensions and structural material of a
MOX fuel assembly are essentially identical to that of a LEU fuel assembly. To the naked eye, a
MOX fuel assembly and a LEU fuel assembly are identical.

Nuclear power plants have been generating electricity for use by the public since the 1 950s, and
over those years the industry has compiled an enviable safety record. Today over 400 reactors
worldwide generate substantial amounts of emissions-free electricity. Dozens of those reactors
currently generate power using a mixture of conventional LEU fuel assemblies and MOX fuel
assemblies in their reactor cores. The majority of the fuel loaded into these reactors is LEU (60-
70% or more), while the remainder (30-40% or less) is MOX. The use of MOX fuel allows the
re-use of plutonium that was recovered during nuclear fuel recycling operations. The fabrication
and use of MOX fuel has been carried out safely and efficiently on an industrial scale since the
1970s. Safety authorities in France, Belgium, Gennany, Switzerland and Japan have all
approved the use of MOX fuel in light water reactors using the same rigorous standards that are
applied for the licensing of LEU fuel.



Safety is the cornerstone of nuclear power plant operations. Nuclear power plant operators
perform safety analyses to determine how the plants will respond during various "what if'
problem scenarios. Some of those scenarios involve extreme conditions coupled with multiple
equipment failures that lead to estimates of damage to the fuel in the reactor core. Scenarios with
significant damage to the reactor core are referred to as severe accidents, and such accidents can
result in the calculated release of radionuclides to the environment. Severe accident
consequences are the adverse public health effects - fatalities and latent cancers - that arise from
the offsite release of radionuclides from a damaged reactor core.

When uranium or plutonium atoms split (fission), they release a relatively large amount of energy
which is converted into heat and eventually electricity. The smaller atoms left behind after
fission are referred to as fission products. In addition, some of the uranium and plutonium atoms
in nuclear fuel assemblies absorb neutrons without fissioning, becoming even heavier atoms
called actinides. Both fission products and actinides are radioactive, posing a health hazard if
they are released to the environment. Using MOX fuel alters somewhat the "source term," or
mix of radionuclides in the core and available for release following a severe accident. The
different source term between MOX fuiel and LEU fuel leads to different calculated consequences
following a postulated severe accident.

bI November 1999 the Department of Energy published the Surplus Plutonium Disposition
Environmental lnpact Statement which documented, among other things, the consequences of
four severe accident scenarios at three different reactors using some MOX fuel derived from
weapons grade plutonium. Each reactor accident sequence was analyzed with two different
reactor core assumptions: a reference case with all LEU fuel, and a second case with a mixed
core of approximately 40% MOX fuel and the remainder LEU fuel. For each case the severe
accident was assumed to progress in the same manner. Relative to the reference case with all
LEU fuel, the offsite consequences to the public with the mixed MOX-LEU core ranged from 4%
lower to 22% higher, depending on the reactor studied and the accident sequence. Most cases
resulted in consequence increases of 10% or less. The differences between the consequences
relate back to differences in the source term. The mixed MOX-L.EU core consequences were
generally higher because of the presence of more radioactive actinides in the MOX fuel at the
time of the postutated accident. However, the differences were modest compared to the
uncertainty associated with the consequence calculations for these extremely low probability
events.

The type of plutonium used in MOX fuel can also impact severe accident consequences. The
aforementioned analysis assumed weapons grade plutonium. If the calculations had been done
for MOX fuel containing plutonium from recycled commercial nuclear fuel, as is the practice in
Europe and Asia today, the difference between the all uranium cases and the 40% MOX fuel
consequences would have been greater than cited above. This is again due primarily to the
presence of more radioactive aetinides in used "reactor grade" MOX fuel (with plutonium from
recycled reactor fuel) than in used weapons grade MOX fuel (with plutonium from retired
nuclear weapons).
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Turning to the Fukushima Daiichi reactors in Japan, Unit 3 was using some reactor grade MOX
fuel at tile time of the March 20 11 earthquake. Had it been using a 40% MOX fluel core, one
could expect an increase in severe accident consequences on the order of 10% for weapons grade
MOX. With a 40% reactor grade MOX core. and applying a bounding factor of four increase
relative to weapons grade MOX, the overall increase in severe accident consequences would
have been on the order of 40% relative to the all LEU fuel case. However, Unit 3 was loaded
with only 32 MOX fuel assemblies during refueling operations in the fall of 2010. There are a
total of 548 fuel assemblies in the Unit 3 reactor core, so this represents less than 6% of the total
fuel in the core. The MOX fuel had been operating in Unit 3 for less than five months; fuel
assemblies are typically used for a total of 3-4 years in reactor cores before being replaced by
new fuel and discharged to used fuel pools. Therefore, the MOX fuel would have built up
relatively few radioactive fission products and actinides at the time of the earthquake and
subsequcnt damage to the reactor corc. With these facts in mind - the low percentage of M.OX
fuel in the core and the short operation time for the MOX fiuel - it is evident that the presence of
MOX fuel at FukIshlima Daiichi Unit 3 has had no significant impact on the offsite releases of
radioactivity following the earthquake and tsunami.

Other than the 32 MOX fuel assemblies in the Unit 3 reactor core, at the time of the earthquake
there were no other MOX fuel assemblies (new or used) at the Fukushima Daiichi plant. The
problems encountered at Fukushima Daiichi reactors stem from plant damage due to the tsunami
that followed the earthquake, not the use of MOX fuel in Unit 3.

It is also important to put the public health consequences from the event in perspective. There
have been no prompt fatalities as a result of radiation exposure. Moreover, prompt evacuation
has minimized the exposure of the population to radiation. At this point, the consequences of the
event are expected to be small. MOX fuel effects, if any, would be a small change to an already
small number.

In conclusion, MOX fuel has been used safely in nuclear power reactors for decades. The
presence of a limited number of MOX fuel assemblies at Fukushima Daiichi Unit 3 has not had a
significant impact on the ability to cool the reactor or on any radioactive releases from the site
due to damage from the earthquake and tsunami.
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The Fukushima Daiichi Incident
1. Plant Design

, Fukushima Daiichi (Plant I)

* Unit I • GE Mark I BWR (439 MW), Operating since 1971

+ Unit II.IV -GE Mark I BWR (760 MW), Operating since 1974
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The Fukushima Daiichi Incident
1. Plant Dsg

! Building structure

# Concrete Building Iy Containment

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

Torus-shaped Wet-Well _
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The Fukushima Dalichi Incident
1. Plant Design

, Lifting the Containment
closure head
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The Fukushima Daiichi Incident
1. Plant Design

i Reactor Service Floor
(Steel Construction) S

, Concrete Reactor Building
(secondary Containment)

Fresh Steam line
Main Feedwater '

k Reactor Core

0 Reactor Pressure Vessel

, Containment (Dry well)

, Containment (Wet Well)I
Condensation Chamber
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The Fukushima Dalichi Incident
2, Accident progression

k 11.3,2011 14:46-Earthquake

+ Magnitude 9
* Power grid in northern Japan fails
* Reactors itself are mainly

undamaged

ý SCRAM

* Power generation due to Fission
of Uranium stops

# Heat generation due to radioactive
Decay of Fission Products
* After Scram -6%
, After 1 Day -1%
* After 5 Days -0.5%
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The Fukushima DaMichi Incident
2. Accident progression

, Containment Isolation

+ Closing of all non-safety related
Penetrations of the containment

* Cuts off Machine hall
* If containment isolation succeeds,

a large early release of fission
products is highly unlikely

, Diesel generators start

Emergency Core cooling systems
are supplied

ý Plant is in a stable safe state

The Fukushima Daiichi Incident- Dr Matthias Braun- 19 April 2011- p.9 AREVA



The Fukushima Daiichi Incident
2. Accident progression

, 11.3. 15:41 Tsunami hits the plant

* Plant Design for Tsunami height of
up to 6,5m

* Actual Tsunami height >7m

+ Flooding of
* Diesel Generators and/or
* Essential service water building

cooling the generators I

StationBlackout

Common cause failure of the
power supply

Only Batteries are still available

Failure of all but one Emergency
core cooling systems
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The Fukushima Dalichi Incident
2. Accident progression

Reactor Core Isolation Pump still
available

+ Steam from the Reactor drives a
Turbine

* Steam gets condensed in the
Wet-Well

* Turbine drives a Pump

+ Water from the Wet-Well gets
pumped in Reactor

* Necessary:
, Battery power
* Temperature in the wet-well

must be below 10000

ll As there is no heat removal from
the building, the Core isolation
pump can't work infinitely

The Fukushima Daiichi Incident - Dr. Matthias Braun - 19 April 2011 -p, AAAREVA



The Fukushima Daiichi Incident
2. Accident progression

ý Reactor Isolation pump stops

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

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

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

ý Decay Heat produces still steam in
Reactor pressure Vessel

* Pressure rising

ý Opening the steam relief valves

* Discharge Steam into the Wet-Well

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

, Reactor Isolation pump stops

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

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

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

ý Decay Heat produces still steam in
Reactor pressure Vessel

* Pressure rising

i Opening the steam relieve valves
* Discharge Steam into the Wet-Well

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

ý Reactor Isolation pump stops

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

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

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

, Decay Heat produces still steam in
Reactor pressure Vessel

* Pressure rising

0 Opening the steam relieve valves

* Discharge Steam into the Wet-Well

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

, Reactor Isolation pump stops

* 11.3, 16:36 in Unit 1
(Batteries empty)

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

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

, Decay Heat produces still steam in
Reactor pressure Vessel

* Pressure rising

ý Opening the steam relieve valves

Discharge Steam into the Wet-Well

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

ý Reactor Isolation pump stops

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

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

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

, Decay Heat produces still steam in
Reactor pressure Vessel

Pressure rising

ý Opening the steam relieve valves

4 Discharge Steam into the Wet-Well

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

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

i -50% of the core exposed

* Cladding temperatures rise, but still
no significant core damage

-~2/3 of the core exposed

* Cladding temperature
exceeds -900 C0

* Balooning / Breaking of the
cladding

* Release of fission products form
the fuel rod gaps

The Fukushima Daiichi Incident - Dr. Matthias Braun - 19 April 2011- p.17 AREVA



The Fukushima DaMichi Incident
2. Accident progression

-3/4 of the core exposed

* Cladding exceeds --1200'C

* Zirconium in the cladding starts to
burn under Steam atmosphere

*t Zr+2H20 >ZrO2+ 2H2

* Exothermal reaction further
heats the core

4 Generation of hydrogen
# Unit 1: 300-600kg
@ Unit 2/3: 300-1000kg

* Hydrogen gets pushed via the
wet-well and wet-well vacuum
breakers into the dry-well
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The Fukushima Dalichi Incident
2. Accident progression

ý at -1800C [Unit 1,2,3]
+ Melting of the Cladding

* Melting of the steel structures

, at -2500C [Block 1,2]

* Breaking of the fuel rods

* debris bed inside the core

k at,,2700C [Block 1]

* Melting of Uranium-Zirconium
eutectics

k Restoration of the water supply
stops accident in all 3 Units

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

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

* Unit 3:13.3. 9:38 (7h w.o. water)

The Fukushima Daiichi Incident- Dr. Mathias Braun -19 Apri 2011 -p.19 AREVA



The Fukushima Daiichi Incident
2. Accident progression

i Release of fission products during
melt down

# Xenon, Cesium, Iodine,...

* Uranium/Plutonium remain in core
+ Fission products condensate to

airborne Aerosols

0 Discharge through valves into water
of the condensation chamber

* Pool scrubbing binds a fraction of
Aerosols in the water

i, Xenon and remaining aerosols
enter the Dry-Well

Deposition of aerosols on surfaces
further decontaminates air

The Fukushima Daiichi Incident - Dr, Matthias Braun- 19 April 2011 -p.20 AREVA



The Fukushima Daiichi Incident
2. Accident progression

ý Containment

, Last barrier between Fission
Products and Environment

* Wall thickness -3cm

# Design Pressure 4-5bar

ý Actual pressure up to 8 bars

+ Normal inert gas filling (Nitrogen;

* Hydrogen from core oxidation

* Boiling condensation chamber
(like a pressure cooker)

Depressurization of the
containment

, Unit 1: 12.3. 4:00

4 Unit 2:13.3 00:00

, Unit 3: 13.3. 8.41
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The Fukushima Dalichi Incident
2, Accident progression

, Positive and negative Aspects of
depressurizing the containment •

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

* Reducing the pressure to -4 bar

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

* Release of all noble gases

+ Release of Hydrogen

i Gas is released into the reactor
service floor

Hydrogen is flammable

The Fukushima Daiichi Incident - Dr. Matthias Braun -19 April 2011 -p.22 AREVA



The Fukushima Dailichi Incident
2. Accident progression

i Unit 1 und 3
# Hydrogen burn inside the reactor

service floor

# Destruction of the steel-frame roof

* Reinforced concrete reactor
building seems undamaged

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

Unit 2

* Hydrogen bum inside the reactor
building

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

* Uncontrolled release of gas from
the containment

+ Release of fission products

+ Temporal evacuation of the plant

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

No clear information on why Unit 2
behaved differently
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The Fukushima Daiichi Incident
2. Accident progression

0 Current status of the Reactors

+ Core Damage in Unit 1,2, 3
* Building damage due to various

burns Unit 1-4
+ Reactor pressure vessels flooded

in all Units with mobile pumps
# At least containment in Unit 1

flooded

, Further cooling of the Reactors by
releasing steam to the atmosphere

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

Directly on the plant site

# Before Explosion in Unit Block 2

# Below 2mSv/h

s Mainly due to released radioactive noble gases

* Measuring posts on west side. Maybe too small values measured due to wind

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

# Temporal peak values 12mSv / h

s (Origin not entirely clear)

* Local peak values on site up to 400mSv /h (wreckage / fragments?)

s Currently stable dose on site at 5mSv /h

# Inside the buildings a lot more

0, Limiting time of exposure of the workers necessary

A
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The Fukushima Daiichi Incident
3. Radiological releases
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The Fukushima Dajichi Incident
3. Radiological releases

, Outside the Plant site

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

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

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

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

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

, -20km around the plant

* Evacuations were adequate

* Measured dose up to 0.3mSv/h for short times

* Maybe destruction of crops / dairy products this year

# Probably no permanent evacuation of land necessary

A
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The Fukushima Daiichi Incident
3. Radiological releases
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+ Control of Crop / Dairy products
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(Caution, pills can interfere
with heart medicine)
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The Fukushima Daiichi Incident
4. Spend fuel pools

Spent fuel stored in Pool on
Reactor service floor

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

* Dry-out of the pools

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

* Leakage of the pools due to
Earthquake?

, Consequences

* Core melt "in fresh air"

* Nearly no retention of fission
products

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

. Spent fuel stored in Pool on
Reactor service floor

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

* Dry-out of the pools
e Unit 4: in 10 days

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

* Leakage of the pools due to
Earthquake?

ý Consequences

* Core melt "in fresh air"

* Nearly no retention of fission
products

* Large release
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The Fukushirna Daiichi incident
4. Spend fuel pools

, Spent fuel stored in Pool on
Reactor service floor

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

4 Dry-out of the pools

* Unit 4: in 10 days

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

+ Leakage of the pools due to
Earthquake?

, Consequences

f Core melt "in fresh air"

* Nearly no retention of fission
products

* Large release

0 It is currently unclear if release
from fuel pool already happened

,€
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The Fukushima Dalichi Incident
5 .S oouAs o f I iif or nia t io n

il Good sources of Information

* Geselischaft f~r Reaktorsicherheit [GRS.de]
s Up to date
s Radiological measurements published
s German translation of japanese/englisch web pages

8 Japan Atomic Industrial Forum ýaif.orjp/english/]
s Current Status of the plants

* Measurement values of the reactors (pressure liquid level)

, Tokyo Electric Power Company [Tepco.co.jp]
, Status of the recovery work

* Casualties

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

A
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