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PROCEEDI NGS
8:31 a.m

CHAI RMVAN ARM JO [presiding] Good
norning. The neeting will now cone to order.

This is the first day of the 599th neeting
of the Advisory Commttee on Reactor Safeguards.
During today's neeting the Commttee will consider the
fol | owi ng:

One, consideration of the economc
consequences of land contamination within the NRC
regul atory franmework

Two, role of filtered venting systens when
installed in BWR Mark | and Mark |l containnments.

Three, | ong-termcore cool i ng approach for
t he Advanced Boiling Water Reactor design for South
Texas Project Units 3 and 4.

And four, preparation of ACRS reports.

The neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. M. Derek Wdnmayer is the Designated
Federal Oficial for the initial portion of the
neet i ng.

Ms. Mary Lanpert from PilgrimWatch has
requested tinme to nake oral statenments regarding the

econoni ¢ consequences, |and contam nation briefing,
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and also on the role of filtered venting systens. W
have al so received witten comments fromMs. Lanpert
on these itens.

There will be a phone bridge line. To
preclude interruption of the neeting, the phone wll
be placed on a listen-in node during the presentations
and Conmittee discussion.

Atranscript of portions of the neetingis
bei ng kept, and it is requested that the speakers use
one of the mcrophones to identify thensel ves and
speak with sufficient clarity and vol une, so that they
can be readily heard.

The first briefing will be chaired by John
St et kar .

John?

VI CE CHAI RVAN STETKAR: Thank you, M.
Chai r man.

This norning we are going to hear a
presentation from the staff on their summary of
Comm ssion Paper SECY-12-0110, Consideration of
Economi ¢ Consequences wthin the U S. Nucl ear
Regul at ory Conmi ssion's Regul atory FraneworKk.

Qur Subconmittee on Regul atory Policies
and Practices and our Subcommittee on Reliability and

PRA reviewed this material during ajoint nmeetingthat
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was held on Cctober 2nd.

For the Commttee's benefit, the SECY
Paper has al ready been submitted to the Comm ssion.
W are going to wite our letter report on the
material at this nmeeting. | understand the Conmm ssion
is awai ting our opinions.

CHAI RVAN ARM JO W th baited breath?

VICE CHAIRMAN STETKAR Wth baited
br eat h.

(Laughter.)

As Dr. Armjo nentioned, we have received
two sets of witten coments on the material from
PilgrimWatch. That material has been distributed to
all of the menmbers, and it will be entered into the
record of this nmeeting. As Dr. Armjo mentioned,
understand that PilgrimWtch has al so requested tinme
to make an oral statenent regarding this matter. W
will allocate tine for that purpose and for any ot her
public conments that m ght be forthcom ng at the end
of the staff's presentation.

Wth that, I will turn the nmeeting over to
Kevin Coyne from Research

MR. COYNE: Yes. Thank you, gentlenen

My name is Kevin Coyne. | amthe Branch

Chi ef of the Probabilistic R sk Assessnent Branch in
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the O fice of Research and, al so, a poor stand-in for
Alicia Bone, who actually was the lead for the SECY
Paper and had briefed the Subcomrittee earlier in
October. Aliciais on travel this week and,
unfortunately, couldn't be here. So, | will do ny
best .

VI CE CHAI RVAN STETKAR:  She's the one who
schedul ed the hurricane?

(Laughter.)

MR. COYNE: Very good with that.

Just a couple of things. On the title,
want to point out the word "Framework”. That is a
word that is used a lot. In this context, it was in
our tasking regulatory framework. Here we are
referring to the body of regulations, policies, and
past practices that define how the staff has
hi storically consi dered econoni c consequences in the
regul atory process.

Goi ng i nto t he purpose and agenda qui ckl vy,
we wanted to provide a briefing on SECY-12-0110. As
Dr. Stetkar nentioned, this is a little unusual in
that the paper has already been submitted to the
Comm ssion. Due to timng considerations, we were
unable to get to the ACRS Subcomrittee and Full

Committee prior to the paper being submtted to the
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Comm ssion. But the Conm ssion has not nade a

deci sion on the paper yet, and ny understanding is
they are awaiting ACRS feedback. And in fact, their
neeting SRM had indicated that they desired ACRS s

f eedback on the paper.

A coupl e of high-level topics | wanted to
cover. W had a very detailed tasking for the SECY
Paper. W will talk about that briefly.

W wanted to give a background on the
NRC s legal authority to consider property damage,
some background on how the NRC currently considers
econoni ¢ consequences arising from property danage,
and various regul atory prograns, provide an overview
of the SECY options and the staff reconmendati on. And
| al so want to briefly provide sone feedback on public
neeti ngs and Commi ssi on feedback.

It is probably just as good to do that
right now. So, we had two public neetings on this
topic, one in May and one in August. The May neeting
was held very shortly after we received the initial
tasking. It was nore of a nmeeting to informthe
ext ernal stakehol ders that we did have the taski ng, we
were preparing a paper, but we really didn't have too
many details to share with the external stakehol ders

at that tine.
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VWhat we did come away with is there was
strong public interest in the topic, externa
st akehol der interest inthe topic, and, al so, a desire
to see the detail ed tasking that the staff was worKki ng
towards. So, we did nake that tasking into a one-
pager that is included in the SECY Paper, available to
the public. So, external folks could see what the
staff was working toward.

W had a much nore substantial neeting in
August, late August. The paper had actually al ready
gone up to the Comm ssion and been made public. So,
we were able to provide a better overview of what was
in the paper and the staff reconmendati ons.

The main feedback we got from August is,
again, there was strong interest from externa
st akehol ders. There was an expressed desire for nore
transparency in how the staff considered economc
anal yses, particularly the i nnerworkings of the MACCS
code that is used to support some of our econonic
anal yses.

The external stakeholders who voiced an
opi nion al so expressed an interest in Option 3 as a
preferred approached. Although we didn't have a
formal comment period, we did offer the opportunity

for external stakeholders to submt witten comments
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to support the Commission neeting. Those conments
wer e provi ded to the Comm ssion through SECY. W al so
provi ded all the comments that we received to the ACRS
| ead nenber after the Subconmittee neeting.

The Conmission neeting we held on
Sept enber 11th, two nonths ago. The main feedback we
got fromthe Conm ssion neeting was concern about the
conplexity of the issue and the relationship of this
issue to other ongoing initiatives, such as NITF
Recommendation 1 and Risk Mnagenent Task Force
fol I omup.

That | ed to nore concern that there has to
be nmore of a holistic view on how this issue is
approached and, also, a desire for nore alternative
benchmarking data, nore information on how other
f ederal agenci es and ot her countries consi der economi ¢
consequences in their regul atory process.

And t he staff, since our | ast neeting, the
briefing for the Subconmttee, has actually received
a tasking from the Comm ssion via nmeeting SRM to
provi de t hemaddi ti onal information on benchmar ki ng of
ot her federal agencies and other countries.

| don't want to go into too nuch detail on
this, but this is a snapshot intime. | believe it is

April 29th, 2011. It is ground-level dose rates in
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the vicinity of the Fukushi ma-Daiichi plant.

| don't speak microsieverts, but the red
color you see there is on the range of 1.9 to 9.1
mllirens per hour, just to give you a perspective on
t he dose rates.

Not to make too nmuch of an eye chart, the
rings there are 20 kilonmeters, 30 kiloneters, 60 and
80 kilometers fromthe site.

What t he Fukushi ma acci dent had done is it
had rai sed questions anong the staff pertaining to a
mai n i ssue that our understanding i s the evacuati on of
the public in the vicinity of the site was largely
successful. So, questions were raised as to, if such
an accident would neet the agency's safety goals, in
ot her words, health and safety were maintained, but
there was still large econom c disruption and |arge
econonmic inpacts. |Is that where we want to be? Are
we adequately considering economc inmpacts in our
regul atory process? So, that was strong notivation to
the tasking that the staff received.

A theme that will energe over the next
couple of slides is distinction between health and
safety and econonic inpacts. The notivation for the
paper isn't to go into how the agency handl es health

and safety issues. It is focused on how t he agency
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handl es the economi c inpacts that are decoupl ed from
heal th and safety.

MEMBER CORRADI NI :  You are probably aware
of this, but July 17th of this year, as part of the
Parlianment, the Diet Report, there is a mapping that
| can provide, if you are interested, from their
Japanese long report that actually shows these areas
and how they are dealing with return to popul ations
and how people are allowed in under various
timeframes. | think that is probably nore to your
poi nt .

MR. COYNE: Yes, that would be very
val uabl e to us.

So, the status of where we are at right
now. The staff received the tasking in early Apri
with a due date of early August for the SECY Paper to
go to the EDO. That was a fairly tight schedule for

a paper of this conplexity.

To address the issues -- and | should
poi nt out the tasking came fromthe EDO s office. It
wasn't a Conmi ssion-directed action. It was an EDOG

directed actionto the staff. To address the tasking,
an agencyw de working group was formed. It included
representatives fromthe Ofice of General Counsel

Research, and the maj or rul emaki ng of fices, including
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NRR, NRO, NMSS, FSME, and NSIR

As | said, we held public neetings in May
and August. W conpleted the SECY Paper in early
August, and it was submitted to the Comm ssion on
August 14th. W held a Conmi ssion briefing on
Sept enber 11th and a Subconmittee neeting was held on
COct ober 2nd.

There were a coupl e of foll omup questions
we had fromthe Subcommittee neeting, and | believe we
responded to all the information requests. There was
a desire for the presentations fromthe Conm ssion
neeting, the public comments that we had received to
date, and those were provided, and, also, sone
addi ti onal backgr ound i nformation, such as
NUREG BR- 0184 and anot her supporting techni cal report.

Just a quick comment on the schedul e.
Because of the essentially four nonths to wite the
paper, the staff had to focus on higher-Ievel issues.
One of the comments we got fromexternal stakehol ders,
that it would have been beneficial to have nore
detail, nore specifics, nore exanpl es of cost/benefit
analysis in the paper. | don't disagree with that
corment, but it just wasn't possible, given the
timeframe and the constraints we had on the paper.

So, the paper focuses on the higher-I|evel issues
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rather than nore in the details.

So, the tasking itself, and this was
Enclosure 1 in the SECY Paper, is to provide a
not ati on vote paper to the Conmi ssion with options to
address the policy question. This follow ng policy
guestion, | have it reproduced verbati mhere. It is,
"To what extent, if any, should the NRC s regul atory
f ramewor k nodi fy consi deration of econoni ¢
consequences of the unintended release of I|icensed
nucl ear materials to the environnent?"

So, "unintended" neaning it excluded
issues such as radiation exposure devices and
radi ati on di spersal devices. Those issues are being
handl ed under a separate programthat is run by NSIR
There is a short section in the SECY Paper that
descri bes what is going on with those issues, but it
is essentially out of the scope of this particular
effort.

The tasking also included 10 rel ativel y-
detail ed questions and subtopics the staff was to
address. Those included description of the current
process and gui dance for use for addressing econom c
consequences, an overvi ew of howthe staff does severe
accident mtigation, alternative and severe acci dent

mtigation, design alternatives, SAMA and SAMA
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eval uations, a description of any ongoing initiatives
the staff has in progress related to the regulatory
anal ysis, a | egal analysis section.

And because of the notivation, howto tie
to the safety goal and how the safety goal is applied
in our regulatory process. There is also a
description in the paper about a short history of the
safety goal policy and sone i nformation pertaining to
t hat .

| al so want to tal k about |icensed nucl ear
materials. This is nore than just reactors. The
working group included representatives from the
materials offices. The intend here is to cover the
spectrumof |icensed nucl ear materi al s that coul d pose
an adverse inpact to the public.

So, with nuch trepidation, | plunge into
the legal authority description. | see we have a
representative fromthe General Counsel that | think
you know very well fromthe Subconmittee neeting. So,
| will give it ny best shot, but we do have soneone
here who can gi ve you t he accurate and correct answer.

As | said earlier, there is a Kkey
distinction that this paper deals with, and it is the
distinction between health and safety and econonic

inmpacts. Related to that are the NRC s requirenents
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related to adequate protection.

In essence, adequate protection is a
safety and conmon defense and security concern. In
essence, the NRC is conpelled to take action to
achi eve adequate protection of public health and
safety. Regardless of cost, regardless of the
econonics of doing so, the agency is conpelled to
address adequate protection issues.

Adequat e protection is a safety standard.
It is not an econom ¢ standard. So, the econonics of
a particular decision can't be factored into the
deci si on of whet her adequate protection is net or not
net. It is solely a safety standard.

| do want to make a side note that there
are certain econom c assunptions that affect safety,
such as the consequence anal ysi s and decontam nati on,
cl eanup costs, things |like that as far as repopul ati on
of areas that have been contam nated. Those econom c
decisions influence the safety aspects of the
consequence analysis, but the econom cs thenselves
aren't factored into whether there is a safety benefit
or not.

| am getting a nod. So, | am on good
ground so far.

(Laughter.)
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W will go to the second bullet, beyond
adequate protection, the NRC also has the authority
under the Atom c Energy Act to minimze danger to life
and property. This is a discretionary authority where
t he agency can act to minim ze danger to property, and
we have used the term"of fsite property damage" in the
paper. It is a termof convenience to the staff.
That termdoesn't actually appear in the Atonic Energy
Act, but it is atermthat is nore consistent with our
staff guidance and the past staff practices.

There was sone early concern in the paper
that that of fsite property damage termsonehow!linted
t he broader consideration of econom c consequences,
and it is not neant to do that. Ofsite property
damage i ncludes the cost of damaged property or
property that nust be abandoned and rel ocati on of the
public from areas that have been contam nated. Loss
of business revenues and agricultural inpacts are all
covered by that unbrella of offsite property danage.

MEMBER PONERS: Wen you tal k about
m ni muns, | nmean you have sel ected that term because
you are bal ancing two conpeting things. Wat are the
two conpeting things?

MR. COYNE: The two conpeting things in

reference to --
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MEMBER POVNERS: Yes, you have got a
m nimum You have got to have sonething you desire,
somet hing you want to avoid, or sonething how to get
to a mnimm Oherwise, the mnimumis zero.

MR COYNE: In reference to a cost/benefit
anal ysis or --

MEMBER POAERS: M nim zed danger

MR. COYNE: Ch, mnimzed danger

MEMBER POVNERS:  Yes.

MR COYNE: Yes, | will defer howthat is
interpreted to Andy Pessin fromthe O fice of General
Counsel

MR. PESSIN. The statutory authority says
to mnimze danger to property. That is what is in
the Atom c Energy Act. So, it would be any action the
NRC woul d take to regulate its |licensees to mninze
danger to property, and how that is applied would be
on a case-by-case basis.

| am not sure if | understand the
guestion. M nim zed danger could be mnimzed all the
way to zero, theoretically. |Is that --

MEMBER PONERS: Well, | amfamliar enough
with the Atom c Energy Act that | know, | suspect that
what they are balancing is the pronotion of nuclear,

use of nuclear energy versus potential damage to the
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MR. PESSIN. Right. There is no
requi renent that -- yes, that is throughout the AEA --
there is no requirenent that we regulate. This is a
risk. So, | nmean, it sets the standard. It is sinply
j ust independent discretionary authority the NRC has.
When we are taking into account whether we are going
to regulate or license an entity, we can al so take
into account that they mnimze danger to property.

MEMBER PONERS: | nean, here is what
ultimately cones down to ny problem That when you
are seeking to mnimze damage, and at the sane tine
you do not want to preclude the use of nuclear power,
you have got to have two things, one going up and
com ng down, so that you can get to a mninum But
nothing in your list there has the one that is going
up. These are all costs.

MR. PESSIN. Right.

MEMBER PONERS: It didn't have anything --
if I mnimze those, they are all at zero. kay. |
have got to have sonmething resisting that to get to an
actual m ni mum

MR. COYNE: Wuld it be fair to say how
the staff inplenments that part of the Atom c Energy

Act is what does that bal ancing through the backfit
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rule and regulatory analyses? And that is for the
analyses. It is inplenmented fromthe staff
per specti ve.

MR. PESSIN. The balancing is a policy
guestion. It is really not a legal question. There
is no legal formula in the Atom c Energy Act or
anyt hi ng that we have teased out as far as | can tell
over the last several decades where you have this
failure of balancing it out, as you posed it.

So, that cones down to nore of a policy
i ssue as to, when we regulate or license an activity,
do we want to take mnim zing danger into account?
And if so, how do we do it and how far do we go? And
that is really a policy call. There is not a |lega
formula to do that.

MEMBER RYAN. Has there been any |icensing
action or other kind of action that the agency has
taken to clearly define it at all?

MR PESSIN. Not that | amaware of. It
is an authority that really has not been used
ext ensivel y.

MEMBER RYAN. Ckay. Thanks.

MR PESSIN. You are wel cone.

MEMBER CORRADI NI :  Just to nake sure

understand your answer to MKke, so there is no
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MR PESSIN. Not that | am aware of.

CHAl RMVAN ARM JO.  And it is discretionary?
It is not a mandated activity?

MR. PESSIN. Yes, sir. The authority on
m ni m zed danger to property is discretionary.

MR. COYNE: Perhaps as we go on, how the
staff considers it will hel p address that question, if
there is still a renaining question on that.

The working group that was forned went
through a regulatory franework and identified three
main areas where the staff considers economc
consequences arising fromoffsite property danage:

Regul at ory anal ysi s, whichis astructured
anal ysi s of proposed requirenents of the many benefits
and costs. It is done for information to provide to
t he deci si onmaker .

Backfit anal yses, when determning if a
change in the requirenents to a licensed facility
represents a substantial increase in safety and is
cost-justified. There are backfit regulations not
only in Part 50, but also Part 70, 72, and 76. There
are sonme ordering differences between them but they
generally follow the sane framework. Wen we talk

about backfit, we also usually include the finality
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provisions in Part 52, which are simlar in nature to
t he backfit requirenents of Part 50.

And finally, the National Environnmenta
Policy Act anal yses, which generally refers to the
SAMA and SAMDA reviews that are done for operating
reactors, and we will go through each one of these in
alittle nore detail in a subsequent slide.

So, reqgulatory analysis is the broadest
type of analysis that is done. It is identify and
eval uate the | i kel y consequences of regul atory acti on.
It is a decision tool for policynakers. |t provides
the rationale for the action that the agency is
considering, and it is intended to provide nore
transparent agency deci si onnmaki ng.

The NRC has been conducting regul atory
anal yses since the |ate seventies. There is an OVB
Circular A-4 that provides guidance on regulatory
anal yses. Due to the nature of the NRC, that is not
a mandate on us to follow that, but the NRC does
voluntarily conply with G rcular A-4.

The key thing with regulatory analysis is
that it is an information tool. Senior managers in
the NRC can exenpt out of doing the regulatory
analysis if it is warranted, but it is intended to

increase transparency and provide information to
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deci si onnmakers.

Qui dance docunents. The staff uses -- and
these will come up in subsequent discussions, too --
the staff uses two main gui dance docunents to support
regul atory analyses. It is NUREG BR-0058, which is a
regul atory analysis docunent, and then a technica
anal ysis handbook, NUREG BR-0184, which provides
paranmeters and nore detailed information on how to
conduct a cost/benefit analysis. W wll see those
gui dance docunents agai n because they are used in al
three of these areas to sone extent or another.

Backfitting and issue finality. So, the
pur pose of backfitting froma high level is to provide
regul atory stability, ensure reasons, and inform
agency decisionmaking and transparency in agency
deci si onmaki ng. W have | ooked at the main backfit
provi sions that exist in the reactor material s areas.

VI CE CHAI RVAN STETKAR:  Kevin, | didn't
see it. You said you were going to nmention the
NUREGs. | didn't see a separate slide on them Just
for the Conmttee's benefit, when was the last tine
0184 was updat ed?

MR. COYNE: Unless sonebody in the
audi ence knows, it was the m d-nineties when 0184 was

updated. It was based on NUREG 1150 information. And
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so, it is dated and doesn't include advances in staff
knowl edge since that tine period. So, additiona
severe accident experinents, the CERCLA project,
things like that.

VI CE CHAI RVAN STETKAR: Ckay. Thank you.

MR. COYNE: Addressing that next bullet is
best handl ed on the next slide.

So, backfitting is generally a four-step
process. The rules differ between reactors and
materials, but they generally follow a very simlar
format.

The first and second steps in the
backfitting process, there are distinct steps, but
there are essentially screeni ng questions to determ ne
is the action, first of all, subject to the backfit
rule. So, voluntary initiatives, staff positions that
can be inpl emented on a voluntary basis. Probably an
exanple closest to nmy normal area is risk-inforned
regul atory |license changes aren't subject to backfit
provi si ons because they are voluntary provisions that
a licensee could choose to followif they so desire.

The second step is if there is, indeed, a
backfit. A backfit covers a nunber of things, but a
nodi fication or addition to system structure or

conmponent design or procedures, new or anended rul es
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or staff positions interpreting Conm ssion rules, a
new or di fferent position froma previously applicable
rule or staff position. So, there is an analysis that
i s done to deterni ne whet her the proposed staff action
constitutes a backfit.

The third stepis if one of the exceptions
to performng a backfit analysis applies, and there
are three exceptions that are listed inthe rule. |If
t he proposed change i s needed for conpliance, then no
backfit analysis is needed and the action can be
i mpl enented. |f the proposed is necessary for
adequate protection or it is a defining or redefining
what constitutes adequate protection, then, in that
case no backfit analysis is required, and the agency
can nove forward with inplenenting the proposed
action.

Under Option 3 of the paper -- and we will
talk about the options in a nmonent -- but we have
outlined a few areas where the working group felt that
the regul atory franmework coul d potentially be nodified
as an alternative to explore. This is one of the
areas under these exenptions where you coul d envi sion
a potential nodification to the backfit rule, where
you could have sone exenption built on econom c

consequences, for exanple
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| do want to say that it is a very
prelimnary proposal fromthe staff, then, that hasn't
been fully investigated and woul d need to be expl ored
if the Conm ssion chooses to pursue Option 3. But |
did want to highlight this particul ar paragraph as one
of the areas where you coul d envision a change to the
regul atory franmework

The fourth step in backfitting has two
parts, and these parts are nelded together in one
sentence in the backfit rule, but they truly are
distinct and the staff handles them as two separate
guesti ons.

The first is that the proposed backfit
provides a substantial increase and protection to
public health and safety or common defense and
security. So, this is safety-based standard that the
staff is judging against. |t does not include
econom ¢ consideration when the staff makes this
decision. It is solely a safety decision froma
benefit standpoint for public health and safety and,
of course, comon defense and security.

Probably the easiest exanple of how the
staff applies this is in NUREG BR- 0058, where we have
a safety goal screening criteria that |ooks at the

Delta core danmge frequency or the change in
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condi tional containnent failure probability, although
| think the termnology is a little different in
NUREG BR- 0058, where the staff | ooks at the Delta for,
say, CDF or the proposed change, and there is a table
that you woul d enter that tells you howto handl e that
action.

For those issues that can be easily
screened by CDF, there is nore of a LERF-based
criteria. That screening criteria works great. |If
is an issue that doesn't lend itself to using those
metrics, then it is a little nmore difficult for the
staff to make that substantial increase in protection
deci si on.

Then, the fourth step, part two, is where
we see t he econoni c consequence anal ysis conme in, and
this is where we look if the cost of the backfit is
justifiedinlight of the increase in protection. Dr.
Powers, this my be one area where, from an
i npl enentati on standpoint, where the staff tries to
achi eve that bal ance of the cost/benefit of, say,
protecting property versus what the cost to the
i ndustry woul d have to be borne to achi eve that | evel
of protection.

When the staff does that analysis, the

backfit rule has specific questions that need to be
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answered, but they are very simlar in nature to the
ki nds of questions that are answered by regul atory
anal ysis. So, the staff used simlar guidance
docunents to do the backfit anal ysis.

There i s one additi onal NUREGthat is used
to support the backfit analysis. That is
NUREG BR- 1409, which provides guidance specific to
backfit. But the staff al so uses NUREG BR- 0058 and
0184 to support that anal ysis.

VI CE CHAI RMAN STETKAR: Before you go to
the NEPA, we had a little bit of discussion about this
in the Subcomrittee neeting. | was, quite honestly,
writing some notes here.

| want to nmake sure that the full
Comm tt ee nenbers understood t hese two steps. That if
a proposed backfit satisfies the criteria -- you
called the safety goal screening criteria that you
have characterized as part one here -- if, and only
if, it satisfies the criteriathat it could result in
a substantial increase in protection of the public
health and safety, then, and only then, is the
econoni ¢ anal ysis performed. |Is that correct?

MR. COYNE: Correct. Correct. It is a
screening step. You have got to get through that to

get to the cost/benefit.
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MEMBER CORRADI NI :  And that an order - of -

magni t ude j udgnent .

VI CE CHAI RVAN STETKAR:  That is an order-
of - magni tude judgnment. The only tinme econom c costs
are consi dered, consequences are considered, isif you
pass that first screening?

MR. COYNE: Correct, as far as the backfit
anal ysi s.

VI CE CHAI RMAN STETKAR: As far as the
backfit anal ysis.

MEMBER CORRADINI:  So, can | just say it
practically, because | renenber you trying to tel
that to us. So, you are saying if you see a factor of
two there, that may not be sufficient to proceed to
t he next step?

VI CE CHAI RVAN STETKAR: A smal | change, a
smal| potential change, | believe -- and | want to
make sure that | understand this also -- a snal
pot enti al change, reduction in dose to the public, for
exanpl e, m ght not satisfy that first criterion, even
t hough there could be a large change in economc
consequences?

MR. COYNE: Correct.

VI CE CHAI RVAN STETKAR:  So, therefore, the

next step of the process would never be invoked to
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eval uate what that change in econom c consequences
m ght be? 1Is that correct?

MR. COYNE: Correct.

VI CE CHAI RVAN STETKAR  Ckay.

MR. COYNE: | also want to point out that
the exanples that can be done quantitatively are
soneti mes easier for engineers |like nme to understand.
The staff can al so do a qualitative eval uati on to make
t hat case.

VI CE CHAl RVAN STETKAR:  Sure. But however
the decision is nade, whether it is quantitative,
qualitative, or a mx of the tw --

MR. COYNE: Right.

VI CE CHAl RVMAN STETKAR -- if it does not
pass that first screen, then the econom c consequences
are never factored into a decision?

MR. COYNE: Right.

VI CE CHAI RVAN STETKAR  Ckay.

MR. COYNE: And thank you for stopping ne
t here because | had an inportant note on ny page that
| failed to mention, whichis, under Option 3, thisis
anot her point that could be addressed by the staff.
You could envision an addition to that part one that
| ooks at a substantial increase in protection of

public health and safety or substantial reduction in
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econoni ¢ consequences of a severe accident woul d be
anot her framework change that you could potentially
envi si on.

MEMBER SI EBER: | presune that in ternms of
risk metrics, the guidance in Reg Guide 1.174 is a
controlling regulatory docunent. In other words, if
you have a plant that represents a very small risk to
the public, can you ask for a backfit that naybe even
doubles that risk, but the risk is so small to begin
with, that would not qualify?

MR COYNE: The netrics in NUREG BR- 0058
-- and there is a table that | amhaving a hard tine
pul ling up the exact axes on the table -- but they are
not dissimlar to Reg Guide 1.174, though I think the
interpretation is just a little bit different. |
think that is a question | have to get back to the
Commi ttee on.

MEMBER S| EBER  Ckay.

MR. COYNE: Unless sonmebody knows it in
t he audi ence.

MEMBER S| EBER  Anther part to that
guestion is not in ternms of the risk of an accident,
but in the dose the public mght receive. For
exanple, if you would backfit a plant in such a way

that the dose, which is already de mnims to the
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public, is cut in half, cut by a factor of 10, is

t here sone ki nd of qualifying issue that says, even if
t he action has occurred wi thout the backfit, the dose
to the public would be de mnims and, therefore, the
need to backfit the plant to cut that by a factor of
two or a factor of ten is of snmall consequence? Wat
| am trying to do is draw the connection or
di stinction between the risk factor and the dose
factor.

MR- COYNE: In other words, is it a
relative-risk nmeasure or is it a nore absolute risk
measur e?

MEMBER SI EBER  Yes, and is it in terns of
dose to the public? For exanple, the public nay not
be too thrilled receiving over the course of a year or
alifetime an addition 500 mllirenms of comm tted dose
by staying where they are. On the other hand, you
know, that is generally considered under radiation
protection standards to be relatively de mnims.

MR. COYNE: We have nobst of the key
nmenbers fromthe working group here that routinely do
this type of analysis. So, | will make a statenent,
and then I will see if any of themobject to it.

| think the answer is, the staff practice

for assessing that has been | ooking at the absol ute

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

case of what the actual change in public health and

safety is rather than | ooking at nore relative to the
facility. So, it is an absolute criteria rather than
arelative criteria.

Aaron, is that -- thunbs up

MEMBER SIEBER Okay. | will need to
ponder that a little bit, but thank you for your
posi tion.

MR. COYNE: (kay.

MEMBER BLEY: | hadn't thought nuch about
this until you brought it up. Wat it says here is
sonmething |like the issue of |land contanination al one
isn't sufficient torequire an analysis. On the other
hand, if you get substantial |and contam nation, it
certainly is a safety issue, unless you say, we
evacuate it, nobody gets a dose. | don't know how
that plays out in inplenmenting this thing.

And the other piece of it is the kind of
sever e econoni ¢ danage i ssues that you poi nted out for
overseeing this area to the country. | amnot sure
how you argue that is, in effect, comon defense and
security if it isreally strong. So, these things are
highly interrel at ed.

Certainly, these two steps aren't clear to

be, howthey woul d actual ly be applied in application.
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| think you could go al nost either way, depending on
how you wei gh those different pieces of it.

VI CE CHAI RMAN STETKAR: And | am not
famliar enough with it, either, personally. |
haven't had enough tinme to dig into the exanples, as
Kevi n nmenti oned.

But this notion of using CDF and LERF, and
saying, well, we will take benefit from SOARCA
insights, seens to inply credit for evacuation,
shielding, timng of things which could --

MEMBER BLEY: And if you do all those,
maybe you take things off the table --

VI CE CHAI RMAN STETKAR  That's right.

MEMBER BLEY: -- through those efforts.

VI CE CHAI RVAN STETKAR: That's right.
Maybe. | don't know.

MEMBER BLEY: Yes, it seens a real nmaybe.

MEMBER SI EBER:  And built into all this is
the assunption that the public will do whatever the
recommendation is, as opposed to recent and past
exanpl es  of public behavior during energency
si tuations.

MEMBER BLEY: You are thinking of the | ast
t hree days.

(Laughter.)
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MEMBER SI EBER: That is one exanple, but

the other exanple was TM. There were people where
t here was no reconmmendation to go on --

MEMBER BLEY: Yes.

MEMBER SI EBER. So, a few people went as
far as a thousand miles away out of fear, whether it
is rational or not. So, | presune built into this is
that the public does what they are advised to do.

VI CE CHAI RVAN STETKAR: By the tine this
is done, you will have your |aw degree.

(Laughter.)

MR. COYNE: The next area where economc
consequences are considered by the staff is are
eval uations or reviews done pursuant to the National
Environnental Policy Act, or NEPA? And the key thing
here i s that NEPA requires federal agencies to anal yze
potential environnental inpacts of proposed actions
and any reasonable alternatives to that action.

The other key thing with NEPA is that it
is a procedural statute. It doesn't nandate a
particul ar outcone. So, the agency nust take a hard
| ook at the potential environnental inpact, but the
alternatives that are evaluated, even if there are
cost-beneficial alternatives that are eval uated, the

agency isn't required to put those into place. In
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fact, NEPA would not give the agency the authority to
mandate that a particular action be put into place.
W woul d have to go through another analysis, like a
backfit analysis, if we wanted to put sonething that
is identified for NEPA in place. So, NEPA in and of
itself, doesn't give the agency additional authority.
It just provides information to decisionnakers,
simlar to a reg analysis, and then also |ooks at
t hese alternatives.

The last bullet is probably the nost
pertinent for NEPA relative to econom ¢c consequences.
The pl ace where this cones up is in the reactor arena,
when the staff evaluates severe accident mtigation
alternatives and severe accident mtigation design
alternatives. So, | still struggle with the
di stinction between these terms. SAMA is the broader
term Design alternatives are generally, although not
al ways, associated with plants that are still in the
desi gn phase where you coul d make significant design
changes to the plant. \Wereas, things that are within
SAMDA, but are not considered design alternatives,
woul d be things |ike procedure changes or sinple
nodi fications a facility could nmake. For better or
worse, | think maybe the vernacul ar, SAMAs are nost

license-renewal type of issues, and SAMDAs are nore
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new reactor |icensing type of issues.

So, the purpose, as | said, is to | ook at
identify and eval uate various alternatives and see if
there are alternatives that are beneficial from an
envi ronnment al st andpoi nt and a cost standpoint. These
types of reviews apply to reactor facilities. They
are not done for materials facilities.

Cenerally, they are done for Part 52
licensing, Part 50 licensing, although | think that is
a fairly limted use, limted work authorizations
under Part 50, license renewal, as | said, and design
certification.

And the same anal ysis uses -- again, the
same gui dance docunents cone into play to sone extent
i n NUREG BR- 0184 and those types of things. There is
also nore of, | guess -- | haven't vetted this term
with the rest of the people that do this -- but a
pseudo- Level 3 PRA analysis. There is some formof a
consequence analysis that is done. It is not a ful
Level 3 PRA, but there is sone analysis that is done
using the best available information to go through
t hose revi ews.

VI CE CHAI RMAN STETKAR:  Kevin, the second
sub-bul l et under the second bullet, if an applicant

came in today for |icensing a new plant under Part 50,
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woul d they be required to do a SAMDA anal ysis, with a

"D', as part of that |icensing process?

MR COYNE: | will look to the expert
here.

M chel | e?

VI CE CHAI RVAN STETKAR: | understand how
it works under Part 52. | have seen that, but --

M5. HART: | am Mchelle Hart. | work in

the O fice of New Reactors.

Qobvi ously, we haven't had that situation
yet. | think that we would do that. | think the
difference is there is not a safety requirenent to
| ook at design alternatives like there is in Part 52.
But | think that we would | ook at SAMA and SAMDA as
part of the EIS that we would do for NEPA

CHAl RVAN ARM JO  But was it done in the
past ?

M5. HART: In the past, ny understand is
no.

CHAI RMAN ARM JO  No, | didn't think so.

MEMBER SHACK: But the NEPA requirenent
cane after nost of those.

MS. HART: Post-Linerick.

MEMBER SHACK:  Yes.

MR. COYNE: Ckay. So, the key staff
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concl usions fromgoi ng through all thisinformationis
that the staff does have sufficient flexibility to
consider economic inpacts arising from offsite
property danmage through the various prograns | just
outlined, the reg analysis, the backfit, and the
environnmental reviews that deal with SAVMA and SAMDA

However, in going through it, the staff
did note that there would be benefit to increased
coordination, and that would help increase staff
efficiency inthis area. That probably needs a little
nore expl anation than nmaybe what is contained in the
SECY Paper.

Hi storically, the rul emaki ng function for
t he agency came out of the Ofice of Research. So, it
was a centralized location to handle rul enmaking
i ssues.

Sonetime in the not-too-distant past, on
the order of 10 years ago or so, the rul enaking
functions noved fromthe O fice of Research down into
the programoffices. So, NRR, NRO FSME, all have
their own rul emaki ng groups that does these anal yses
and i npl enments these prograns.

That had a great benefit to the agency.
The rul emaki ng group can be nmuch nore aligned with the

m ssion of the particular offices and nuch nore
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know edgeabl e about the rul emaking issues that each
office is facing.

The downsi de to that decentralization is
there is no longer a central group -- that
historically had been the Ofice of Research -- that
is coordinating the nore programmatic aspects of
gui dance docunent devel oprment and policy i ssues across
t he agency.

So, this paper was actually a good
opportunity to recogni ze that there is at |east that
potential with the decentralization, to potentially
| ose coordi nati on and an overal | agency prioritization
over these types of activities. So, you will see this
when | go through the reconmendati ons, that even for
t he status-quo recomendati on, we do note the need for
an increased attention to consistency across the
program offices and how these prograns are
i npl enented, and then OQption 2 tries to take it even
a step further.

In addition, the staff identified a few
areas where the regul atory franework coul d potentially
be changed. The option that deals with franework
changes is Option 3. That is witten right now not to
recommend any particular alternative, but to recomrend

that, if that option were sel ected by the Conm ssi on,
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that the staff would explore alternatives to changi ng
the framework and better define what t hose
alternatives and potential changes woul d | ook |ike.

So, three options in the SECY Paper, and
| guess thereis an unwitten lawthat Option 1 has to
be the status quo. But, in the case, the status-quo-
pl us, which is essentially naintaining what the staff
has been doing historically plus addressing this need
for increased consistency, or at |east address the
potential for |ost consistency across the program
of fi ces.

So, we recogni ze the need that having this
wor ki ng group together, and having all the offices
that do rulemaking talking to each other on sone
periodic basis, is a good thing. So, Option 1 would
i nclude continuing that forward to make sure we --

CHAl RVAN ARM JO.  But that is an option
you don't need Conmi ssion direction to do that.

MR. COYNE: Correct.

CHAI RVAN ARM JO  The EDO can say, "Let's
do a better job of managing this issue."”

MR. COYNE: Absolutely.

CHAl RMVAN ARM JO  Ckay.

MR. COYNE: Absolutely. And in fact, |

shoul d point out, Options 1 and 2 the staff does not
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bel i eve woul d constitute any franmewor k change, nmeani ng
Comm ssion direction to do that. There may be sone
budget inplications, particularly for Option 2, that
woul d have to be handl ed by separate budget processes.
But the key feedback we got from the Conmm ssion
neeti ng on Septenber 11th is the Conm ssion seened in
agreenent that the staff could al so inplenent either
Option 1 or Option wthout further Commi ssion
direction. Option 3 would need a Conmi ssion deci sion
to pursue that.

MEMBER BROMWN: Can | ask a question? |If
you go back to the previous slide, the first bullet
says staff, after your previous discussions, "has
flexibility to consider offsite property damage," but
you really haven't. | nean, that has really not been
done in the past relative to the |icensing process.
That is the flavor | got out of your previous part.

Then, | look at the next page, and it
says, if we wanted to do, we have kind of got the
bl essi ng under the status quo in Option 2 to say, yes,
we could expand our horizon a little bit. 1Is that
relative to property damage?

MR. COYNE: Right. The staff --

MEMBER BROWN: O contami nation, however

you frame it?
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MR. COYNE: The staff does consi der

econoni ¢ consequences today and has historically
considered it within those various prograns, the reg
anal ysis, the backfit rules, and under the SAMA and
SAMDA reviews. So, it is done today and has been done
hi storically.

MEMBER BROWN: Yes, but | only got the
econonmic part is if you net the health and safety part
before you got into any type of econom c analysis,
which is part of John's and Dennis' conments earlier.

MR. COYNE: Right. For backfit anal yses,
that is true. You have to through the substantia
safety i ncrease before you got to the econonic piece.
That is a true statenent.

MEMBER BROWN: For new design |icensing?
Where does it cone about? Did | mss something?

t hought we did.

MR COYNE: Well, for new reactor
licensing, the SAMA/ SAMDA process could be used to
identify potential alternatives if the agency was
goingtorequire that a particular alternative be done
based on the results from the SAMA or SAMDA
anal ysis --

MEMBER BROWN:  Sonet hi ng not proposed by

the |icensee?
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MR. COYNE: Right.

MEMBER BROAN:  You woul d have to tell the
license, "Hey, you really need to do nore," and you
can put that on the table, and then have to do the
econoni ¢ anal ysis on that basis?

MR. COYNE: And then, we would have to use
another -- we couldn't use NEPA to enforce that. W
woul d have to use sone other regulatory authority to
have an applicant put that into place.

MEMBER CORRADI NI :  But you woul d have the
authority. | think what Charlie is asking, unless |
m sinterpreted, you do have the authority fromthe
second part of your framework to mnimze?

MR COYNE: | will defer to the NRO fol ks
on this. You know, finality cones in when the |icense
i s done.

MEMBER BROWN: \Were does that line fit as
you go back and forth with the considerations here?
How far do you go?

MR. COYNE: Andy?

MR. PESSIN. Andy Pessin, OGC.

W do have the authority under the statute
to mnimze danger to property. The question, then,
beconmes, does that action or regulatory step, does

that constitute a backfit? |If it doesn't constitute
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a backfit, then we can go ahead and apply it. If it
does constitute a backfit, then we have to foll ow the
backfit rule. O course, if it doesn't have a
substantial increase in public health and safety or
comon def ense and security, it is going to get kicked
out unless it neets one of the exceptions.

One thing that | don't think was nmenti oned
is there is an admnistrative exenption under the
backfit rul e which basically all ows the Conm ssionto,
in asense, ignore the backfit rule for policy reasons
and go ahead and inplenment the neasure, but that
doesn't happen very often.

But | guess the key point is, again, if
the nmeasure doesn't constitute a backfit, you don't
even | ook at the backfit rule.

MEMBER SHACK: | think Charlie's question
was nmore in the context of the SAVDA. You know, when
you cone to the SAMDA, the guy can | ook at the result,
but he is unlikely to nmeet the safety requirenents
because he is already wel |l bel owthose. But what does
he do with the SAMDA? Is it sonmething that he is just
required to do, and sort of |like the SAMA, you have no
way to really enforce it?

MR COYNE: Right. | think it is a

nuanced question because it is applicant, not a
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licensee or a certificate-holder. So, | amnot sure
how -- | am sure NRO has ways of dealing with that
particul ar situationto achi eve a commonl y-agreed-upon
focus. But | amnot sure that if a backfit
necessarily woul d be what woul d apply to an appli cant.
Is that correct, Andy?

MR. PESSIN. No, a backfit is going to
apply to a licensee.

MR COYNE: Right. So, | think it is a
little nore nuanced, how that particular situation
woul d be dealt with by NRO

Shaki ng heads yes.

MEMBER SHACK: They are not going to
vol unt eer any nore data.

(Laughter.)

MR. COYNE: Apparently, they are not going
to vol unteer.

MEMBER CORRADINI: Can | ask a slightly
different question, but it is sonething that Charlie
rai sed? You don't have to go back to the slide, but
it is the slide where you are in the backfit, it

essentially was like an "if, then" instead of an

and".
So, | don't have a problemwth that

personal |l y.
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MR. COYNE: Right.

MEMBER CORRADINI: | think | understand
the logic and | guess | woul d personally support this
approach. But if you are to take the "and" approach,
is there sonething that, if you considered only
econoni ¢ anal ysis, sonmething would rise to the fore
that wouldn't be safety-related? | can't see
anyt hi ng, but John asked it rmuch nore el egantly nmaybe
in the Subcommittee.

But the same sort of thing, that if |
| ooked at it in parallel, | would conme to a different
set of things to concern nyself about it versus safety
first and then econom c consequences or non-safety --

MR COYNE: | amnot sure that we have an
exanpl e where that has been the case in the past
backfit considerations. Rather, Aaron, are you aware
of anytinme where we screened sonet hing out where you
t hink that the econom cs woul d have -- no?

MEMBER CORRADI NI:  That is kind of a
| oaded question, though, because --

MR COYNE: It is.

(Laughter.)

VI CE CHAI RVAN STETKAR: | suspect nobody
is going to admt that they really thought about the

econoni cs after something was screened out.
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MR. COYNE: And that is sonething that we

didn't have. You know we really didn't have a chance
to go into that I evel of detail in the paper.

MEMBER CORRADI NI :  Ckay.

MR. COYNE: But what you said is true; it
is an "if, then," that you have to get through the
substantial safety increase before you get to the
cost/ benefit, the way the process works.

MEMBER CORRADI NI : | guess the only reason
| am bringing this up is because | think Dana has
brought up probably the key point to relative to, if
you are going to use the word "mnimze," it has got
to be mnimze sonething. So, if would have to al nost
define, then, in some manner if you were going to go
through this sort of analysis. | amactually happy
that it is secondary because | don't understand, if it
were equally primry, what you woul d do.

MEMBER POVNERS: It seenms to ne that when
| come back to the minimze danger to the property,
that in addition to the cost that they have listed on
the slide, they need to sonmehow i ncorporate the
benefit of the activity. The value of getting
electricity from a nuclear power plant has to be
incorporated in that, or you cannot arrive at a

mnimum And | don't know have expansive t hat
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definition of the value of the electricity is.

Do you incorporate in the assessing the
t hat val ue, such as the reduction in greenhouse gases,
whi ch becones a very difficult analysis to do,
challenging to a practical man in the NRO for
i nstance, because it depends on speculative and
controversi al subjects.

But it seens to nme that it is unavoi dabl e
because of the word "m nimuni in that |anguage. It
nmeans that you are balancing sonething in one
direction against something in the other direction.
The solid thing in one directionis clearly cost, but
the other directionit is not so clear to ne what that
is.

| suffer, whenever | have | ooked at the
gui dance on doi ng cost/benefit anal yses, | amworKki ng
in the adequate protection and i ncreased benefit, and
| don't think about that other codicil in the Atomc
Energy Act about mnim zing property damage.

But | know fromthe Act itself that the
agency i s precluded fromsinply term nating the use of
nucl ear energy. O they are not asked to facilitate
it, but they can't stopit. | nean, clearly, nuclear
energy provides no threat to the public health and

safety if there isn't nuclear energy, and that is a
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precl uded option in the Atom ¢ Energy Act.

So, it has to be those two things we are
| ooking at to seek that m ninum but | just don't know
how you woul d do the anal yses.

MR. COE: This is Doug Coe with the Ofice
of Research

| think you have asked a very broad
guestion and a very good. | think, for the purposes
of this discussion, we need to be very clear that,
when we say cost benefit, the benefit is the averted
cost -- the averted cost -- of dammge.

MEMBER POAERS: | think | understand that.

MR COE: The cost of that, or the cost of
the cost/benefit part is the cost of inplenenting a
change that averts that subsequent cos. So, when we

use the word "cost," you have to be very careful
MEMBER PONERS: And | understand that.
That is kind of how we al ways do backfit anal yses and
things like that. But when we switch over to this
property danage, we are | ooking at a different
paradi gmhere, | ampretty sure, just because we have
to conply with this "mninmm |anguage, which was
probably used | oosely when it was formulated, | wll

adm t . But, neverthel ess, we are stuck.

MR, PESSIN. Sir, the authority to
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m nimze stage for property is discretionary.

MEMBER POVERS: Yes, | understand that,
yes.

MEMBER SCHULTZ: Kevin, before you go on
to the details of evaluating the options, how do you
see these options fitting in with the Near-Term Task
Force Recommendation 1 that i s ongoing and potentially
about to burgeon soon with regard to its own program
and process?

| thought, fromwhat you presented so far,
and what | see you presenting in the slides upcom ng,
that Option 2 is building a base perhaps for the work
that is ongoing in Recormendation 1, where Option 3
woul d be perhaps nerging with what is ongoing in the
wor k for Recommendation 1.

MR. COYNE: Yes, | would agree with that,
| think. Option 1 here, this Option 1, the status
guo, probably has little tie with given the |evel of
effort that the staff has been historically pursing as
far as gui dance updates --

MEMBER SCHULTZ: Right.

MR. COYNE: -- and the relatively-focused
we have been doi ng.

MEMBER SCHULTZ: But between Options 2 and

3, how do you do that?
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MR. COYNE: | think Option 2 probably

starts running into that a little nmore, and then
Option 3, the paper even, | think, has an attachnment
|ater in the paper that tal ks about the need that this
has to be fully integrated with whatever we do with
the NTTF Recommendation 1 and the RMIF. | think it is
al nrost a rhythmc increase between Option 1, 2, and 3
as far as the coordination that is needed with that
other initiative.

MEMBER SCHULTZ: kay. Thank you.

MR. COYNE: Option 1, so this is the
enhanced status quo; | will termit that way. The
pros described in the paper maintains this perception
of regulatory stability requires mninml additiona
resources on the part of the staff.

W have been doing updates, not
necessarily directly related to offsite economc
consequences, but we have been |ooking at how the
staff val ues replacenent power, the inverted cost of
repl acenent power for regulatory analysis. W also
have an ongoi ng project to update the doll ar-per-
person-rem conversion factor that we use to put a
dol | ar val ue on radi ati on exposure.

MEMBER POAERS: An easy little tool

(Laughter.)
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MR. COYNE: More nuanced than we thought

at first.

(Laughter.)

Option 1, al though t he staff woul d enhance
t he consi stency we have right now across the various
programoffices that are doing rul enmaking, it may not
fully realize a fully consistent and conprehensive
approach to at least mmintaining the guidance
docunents that are used for these three prograns.

Ther e have been some st akehol der concerns
raised that the staff should do nore evaluate nore
conprehensi ve framework changes that canme out during
the public nmeetings and sonme other information that
has been provided to the agency. Again, because we
are not necessarily fully realizing a nore coherent
way of updating our gui dance docunents, there nay be
sonme continued inefficiencies if the staff were to
pursue Option 1.

Option 2 -- and it is hard to see this in
t he paper -- but Option 2 is envisioned to be a bi gger
version of Option 1, that the staff would be nore
aggressive i n updati ng gui dance docunents. What that
would nean is that we would have higher budget
propriety for getting docunents updated. Right not,

| think you would be hard-pressed to find a
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significant budget line itemright now that addresses
regul atory gui dance docunent updates. It tends to be
part-tinme work for a few nenbers of the staff to
updat e these gui dance docunents. Under Option 2,
think you would see in the fully-envision, in the
budget you would see actual line itens that are
addressi ng regul atory gui dance docurnent updates.

W wuld also strive to be nore
conprehensive and harnonized across the program
offices, to be nore consistent in the approach, and
make sure we continue that going forward. That
obvi ously, requires nore resources to have that | evel
of control over the program

The cons, if you view resources as a con,
it is true that it would require nore resources than
Option 1 and, again, may not be fully responsive to
st akehol der concerns about the need to change the
framework. So, again, Options 1 and 2 are dealing
wi th staff gui dance on how we do t hi ngs and paraneters
t hat are updat ed.

Just |i ke nmentioned, NUREG BR-0184 hasn't
been updated since, basically, the NUREG 1150 dat a.
So the data in that NUREG BR coul d be updated. Based
on know edge we have today, you could envision doing

nore studies to get a better handle on sone of the
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paranmeters that are in that docunent.

CHAI RMVAN ARM JO.  Wthin this option,
woul d you feel that you coul d change the dol |l ars- per-
per son-rem par anet er ?

MR. COYNE: Yes. That would continue
under all the options.

CHAl RMAN ARM JO.  Ckay. So, you could
still do that?

MR. COYNE: Right. And that is actually
a good exanple because | did want to point out one
nuance here. Although we don't believe we need
Comm ssion direction to do Option 1 or 2, there may be
certain specific policy issues that cone up that we
may want a Comm ssion decision to inplenment. So, we
are still eval uati ng whet her the dol | ar- per-person-rem
woul d fall under that. But that is one that you could
envi sion, that very specific issue. Once the staff is
ready to recomrend a particul ar value, we nay want to
go to the Conmi ssion for a policy decision on that
before it is inplenented. That has been done in the
past. So, based on that precedent, it is reasonable
to think we would do it in the future. But those
woul d be very specific, isolated issues rather than a
nor e conprehensi ve franewor k change.

MEMBER SIEBER. Wuld it be fair to
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characterize these two options pessimstically as
achi eving the sane output that the amount of tinme and
resources that it takes to get there differs?

MR. COYNE: That is probably a fair
characterization. And sone anong the staff have
viewed the options that way, too. You could envision
getting to the same place over the long-term but the
status quo hasn't been very active i n updat ed gui dance
docunents. So, sitting here, | tell you that that
certainly is the intent, to get all these docunents
up-to-date over tine, but without the resources to do,
it could take a very long tinme. Sone things may never
rise to the priority to actually get them done.
Whereas, Option 2 would give us nore |everage to
prioritize those updates.

VI CE CHAI RMAN STETKAR.  And | think in ny
experience what | have seen wth some of the
regul atory gui dance, in Option 1 you m ght think that
you get to the same point at sonmetinme out ininfinity.
But when individual guidance docunments get updated
sporadically over time, they tend to diverge to sone
extent because each docunent is updated to our current
state of knowl edge at the tinme that it is updated.

MEMBER RYAN. Really? | am stunned that

you woul d say this.
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VI CE CHAI RMAN STETKAR: | have been

shocked al so to see that.

(Laughter.)

So, in sone sense, it is not just
resources; it is coordination, sone of the things you
mentioned. Option 2 gives you an opportunity, at
least at this snapshot in tinme, to hopefully
coordinate things a little bit better, if, indeed,
they do need that coordination, rather than kind of
t he ti nme-sequenced process.

MR. COYNE: One exanple to illustrate is
Research is currently working with NRR on a new user
need to do a nore conprehensive update to
NUREG BR- 0058 and 0184. So, that is nore of an Option
2 kind of thing where we are | ooking at that docunent
nore conprehensively and figuring out all the areas
that need to be updated rather than targeting one
section or two sections of that report.

MEMBER PONERS: M. Chairman, it seens to
nme thisis very interesting information. It is one of
those things that we m ght want to have sone of our
menbers followi ng that on a nore systematic basis.
Because, as M. Coyne points out, this tends to be a
bit nore nuanced than one mght think on the face of
it.
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CHAIl RVAN ARM JO.  Yes, well, | think it is

somet hing we can address in our P& related to our
Subconmi ttee structure.

kay. Go ahead.

MR. COYNE: Ckay. Option 3 is the option
that addresses actual potential changes to the
regul atory framewor k f or consi deri ng econom c i npacts.
The way this option is worded is that, if selected,
the staff would explore potential changes we coul d
make to the framework. W aren't in a position where
we coul d concretely recommend any speci fi c change, but
we do have a nunber of ideas that could potentially be
pur sued.

| mentioned a few of them Sone others
that are in the paper are you could envision a policy
statenent that the Comm ssion may want to pronul gate
addr essi ng econonic inpacts. The rul enaki ng changes
that I nentioned for backfitting; there are al so sone
staff practices and how we consider generic versus
pl ant - speci fic application of the backfill rule, that
we tend to do backfits on a generic basis, not on an
individual site basis, largely due to resource
consideration. So, that is another itemthat was
nmentioned in the paper.

So, the pros of Option 3, it would

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62

provi de, basically, a Conm ssion statenent on the
i nportance of econonic consequences arising from
of fsite property danage due to | and contani nation. A
key aspect of Option 3 would be stakehol der
engagenment. So, clearly, any of these options we
would pursue through holding public neetings,
wor kshops, opportunities for external stakehol der
f eedback and those ki nds of things.

The cons, it could potentially increase
the perception of regulatory uncertainty. Wenever
you are changing a regul atory framework, | guess that
woul d acconpany t hat.

There would be increased conplexity, |
woul d al nost say dramatically increased conplexity.
Some of that is brought in the paper, of the
interaction with sone of these other initiatives going
on, the Near-Term Task Force Reconmendation 1 and
what ever the staff pursues with the R sk Managenent
Task Force.

And substantial staff resources to pursue
it; there are estimtes in the paper, but, again, from
a budget perspective and the inportance of the policy
direction, that is an option that the Comm ssi on woul d
have to direct the staff to pursue.

MEMBER RAY: | have been trying to sort

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

63

out sonmething here. Let ne see if you can hel p ne.

Options 1 and 2 don't specifically isolate
on the 1issue of econonic consequences of |and
contami nation. No, they don't.

MR. COYNE: No, that is true.

MEMBER RAY: Option 3 does.
VI CE CHAI RMAN STETKAR:  Coul d.
MEMBER RAY: Well, | read it as it is on

t he screen up there, though, as it does. Now, if |I am
reading it wong, tell ne.

So, the question | have -- and | have been
tryingtoseeif | could figure out the answer nysel f,
and I haven't, so | will ask you -- this doesn't seem
like a continuumat all. It is like Option 3 is
damage econom ¢ consequences of | and cont am nati on, or
if you don't choose it, don't do it. The other two
have to do with programmtic questions: stay the
course. Do what we are now doi ng across the board.

O Option 2 is that sane thing, except with nore

resources, do it nore quickly.

Is that all
MR COYNE:
a sense in the paper --

wite it -- but Options

correct?
That is correct, and there is
and we struggled with howto

1, 2, and 3 aren't mutually-

excl usive. So, you could envision pursu
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or 2. | hate to make nore logical "if, then's," but
Option 1 or 2 and Option 3.

MEMBER RAY: Right. That was going to be
my next question then.

MR. COYNE: Right.

MEMBER RAY: Option 3 seenms like it is a
st andal one i ssue al nost --

MR COYNE: Yes.

MEMBER RAY: -- and it can go either with

Option 1 or Option 2. You either go fast or slow.
But doesn't it also turn out that Option 3 -- well, |
guess, by default, Option 1, if you don't do anyt hi ng,
ot her things will happen in parallel, but just really,
really slowy.

No, | think you have answered ny questi on.
| have it.

CHAl RMVAN ARM JO Well, is Option 3 a step
change in regulatory view of the |and contam nation
issue? Really a big change in policy could conme out
of this.

MR. COYNE: It could, although I think it
is too soon to tell. Under Option 3, the staff would
engage nore on what coul d be changed, but it woul dn't
be inpossible that we could through that exploration

and find that we didn't change the franework at all
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CHAI RVAN ARM JO  But you get involved in

this thing, the i nportance of | and contam nation. It
opens up a whole lot of things that really are the
foundation of the land contam nation issue. It gets
into health and safety, which it is founded on sone
theory of dose and health. So, with the issues of

t hreshol ds and t hen your no-t hreshol d phi | osophy, does
all that cone on the table? One of our consultants
has raised that issue in his report to us.

So, it seenstonme likethisis abig, big
deal if the staff is going to get into it enough. |
amj ust wondering, does the staff see it the sane way,
that it is a big effort with potentially a big change
in our regulations?

MR. COYNE: Absolutely. Just to do the
expl oration required or envisioned under Qption 3, it
woul d require substantial staff resources to better
formulate and flesh out what sone of these
alternatives under Option 3 and framework changes
could ook like. And then, a key to that is going to
be the external st akehol der interaction on
comuni cating and better refining those options based
on feedback

CHAI RVAN ARM JO.  But woul d everything be

on the table, including things |ike LNT and
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thresholds? O are those kind of |ike sacred things
that can't be questioned? |f you are going to enter
intothis thing, are you going to do it with areally
open- nm nded approach or is it constrai ned in some way?

VI CE CHAI RMAN STETKAR | think, Sam in
my m nd, you need to be careful about differentiating
between netrics and nmechanics for inplenmenting
regul ati ons and policy about how you treat issues
within the regul atory framework.

Whet her or not you use the LNT nodel to
eval uate health effects fromsnmall releases is a way
t hat you eval uate t he cost of those rel eases, the sane
way as the doll ar-per-person-rem the sanme way as how
you assi gn how much noney from having to relocate an
aut onobi | e manufacturing plant fromPoint X to Point
Y. Those are decisions that you make in terns of
i npl enenting that process.

CHAl RVAN ARM JO.  But you don't have to
make that. |If the contam nation is below a certain
| evel which you deem safe, then you don't have --

MEMBER SHACK: No, but what John is saying
is, first, you consider whether you want to consi der
whet her you want |and --

VI CE CHAI RMAN STETKAR  That's right.

MEMBER SHACK: -- contam nation to be an
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i ssue. Then, how you determ ne whether it is
contam nated or not is a technical issue.

VICE CHAIRVMAN STETKAR It is an
accounting issue. It is an accounting issue.

CHAl RVAN ARM JO.  No, but we are already
taking it into consideration. The question is, how
inmportant is it and to what extent --

MEMBER CORRADI NI :  But | think we are only
t aki ng consideration now froman "if, then" process.
| mean that is the reason | was asking the question
earlier about it versus being in parallel versus "if,
then". | amconfortable, personally, with "if, then,"
because if you nmade it of equal consideration, there
i s a whol e bunch of things, starting with Dana's, that
makes it quite conplicated.

And an additional one would be what --

CHAl RMVAN ARM JO  Yes, if we are going to
change the whol e framework, let's nmake sure that the
foundati onal things that govern how safe is safe
enough - -

MEMBER RAY: | hate to take the tine here,
but could you explain "if, then," please?

MEMBER CORRADINI: Well, his point, |
t hought, was in the backfit -- | amjust sinply

repeati ng what John was expl ai ning or was clarifying
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on sone slide. Slide 13, 12?

MEMBER RAY: So, what do you nean when you
say "if, then"? That is all | am asking.

MEMBER CORRADI NI :  Step four would have to
be | ooked at first froma safety perspective, and only
if that was | arge enough woul d you go to the next step
of the economc consideration. That is what I
t hought - -

VI CE CHAI RVAN STETKAR:  However you do the
math for the econom cs.

MEMBER CORRADI NI :  Yes, however you do the
math for the econonmics, it is a two-step process.

MEMBER RAY: Ckay. You have clarified
that there is --

MEMBER REMPE: It is on slide 11

MEMBER RAY: -- there is a threshold which
has to do with the Iikelihood of the event. And then,
if it says that you have made or could make a
significant change in the |ikelihood, then you address
whet her the effect of that change has economic
benefit.

MEMBER CORRADI NI :  Li kel i hood or
consequence.

CHAl RMAN ARM JO.  Consequence, Yyes.

MEMBER  SHACK: Not likely, but
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consequence.
MEMBER CORRADI NI :  Consequence.
Can | change the question a bit? Because
Harol d's observation, and you agreeing wth it,
strikes me as a bit different than when Steve nade the

observation, and you agreed with it, about Options 1,

2, and 3. Because the way | | ook at Options 1, 2, and
3 was that 3 -- and again, | will try to say it as
Steve said it -- 1is status quo; 2 is get prepared to
make it, I'll use the word, risk-inforned, but let's

just say within a new framework. And 3 was, okay,
let's launch into it.

And so, | view Option 2 is that you are
goi ng to get everything on a cormon franmewor k, whet her
it be from a |anguage standpoint, from a measuring
standpoi nt, but the anticipation, in my mnd, would
be, eventually, you are going to have to go to Option
3 because the Commission -- or |let ne back up. The
Near - Term Task Force in its proposal, that was No. 1
out of the gate. And it seens to nme this ought to be
part of No. 1 out of the gate, if we are going to do
all this.

MR. COYNE: Yes, | amsorry if | mght
have confused it.

MEMBER CORRADINI: | am sure you don't
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want that, but --

MEMBER RAY: No, but, | nean, | don't
think that what you just recited was restating what
occurred. But let's let Kevin talKk.

VI CE CHAI RMAN STETKAR: | was going to
say, can | reel it back in? W are running up agai nst
sone time constraints here because we have all ocated
some time for public conmment. And | am sure,
internally, in our deliberations over the letter
report we are going to flesh out a lot of this
information. So, | will, hopefully, let Kevin finish
her e.

MR. COYNE: Ckay, and | think in a mnute
we can be done.

The recommendation in the paper is the
staff-recomended Option 2. W believe it would
enhance the currency and consistency in the existing
framewor k. Many of our gui dance docunents are |ong
out-of -date. The staff can work around that issue on
a case-by-case basis. They aren't conpelled to foll ow
outdated nunbers or paranmeters in those guidance
docunents, but, of course, each tine you face that, if
you don't have the guidance up-to-date, it is nore
effort on the part of the staff to do it.

So, we think that would increase our
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efficiency if we got all those docunents up-to-date.
W could do the work nore systematically. As |
nmentioned, we are currently engaged with NRR on

| ooki ng on a nore holistic update to NUREG BR- 0058 and
0184. And we think it would provide nore

conpr ehensi ve gui dance across program ar eas.

And again, Option 2 would be, we woul dn't
envi sion a change to the regulatory framewrk we
currently have, though | wll note, and naybe to
resolve this issue, we certainly would pursue that
with knowl edge of what is going on wth NITF
Reconmendation 1 and the RMIF fol |l owup, and take t hat
into account as these updates are made.

So, fromthat perspective, there would be
i ncreased coordination with those other initiatives,
just to nake sure the gui dance nmeshes well with these
ot her progranms. But it wouldn't be a fundanent al
change in the regul atory franework we use for econonic
consequences.

And last -- and | already nentioned this
-- but near-termactions: we are going to continue to
updat e our regul atory anal ysis guidelines. As | said,
we are pursuing fleshing out a user need with NRR
right now We have ongoing initiatives on replacenent

power and the dollar-per-person-rem conversion. W
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also have an action to address the SRM on the

Sept enber 11th  Comm ssion neeting, where the
Conmi ssion desired nore information on how other
countries factor econom c consequences into their
regul atory processes and how federal regulatory
agenci es handl e the i ssue.

The paper went into this in alittle
detail, but | have got to say thisis a very difficult
and chal l enging question to answer. For better or
worse, it took us alnbst two nonths to fully
understand what the NRC did in this area, to bridge
t he communi cati on gaps and to be able to explain it.

(Laughter.)

The peopl e who do t hat knew what t hey were
doing, but to be able to explain it and get it into a
SECY Paper that can be widely read and understood by
a variety of people. So, | fear going into other
federal agencies we wll face the sane thing of
getting the |anguage correct, understanding the
regul atory authority other agencies have, and making
the conparison really neaningful to the NRCSs
experience. | think that effort is even hei ghtened
when we | ook at other countries.

But we will pursue that as best we can to

get that information to the Conm ssion. They did ask
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for a CA note, which lowered the threshold a little
bit for us, but that doesn't change the accuracy and
the context that the information has to be provided
in. So, that is a challenging issue, but | can see
that it would be very wuseful for the ultimte
deci si on.

And that concl udes the presentation.

VI CE CHAI RVAN STETKAR:  Thank you.

Do nenbers have any other questions or
coments for the staff

MEMBER POWNERS: Well, let ne just
reiterate a little bit what M. Coyne has said. On
t hose coupl e of times that we have | ooked at trying to
understand what other regulatory agencies inpose
within the context of the regulations that the NRC
applies, we found a wi de range of figures of nerit on
t hat .

Inthe end, | nmean, the last time | | ooked
at this was in connection wth the doll ars-per-nman-rem
inverted. | think what the agency ultimately did was
kind of taking a logarithm c average of those, and
conparing the nunmber that they used to that was
probably as good as you coul d do.

But | think all we found was that we are

not an outlier. Nobody can be an outlier in the range
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that we found. And so, it is very difficult.

But, as you say, | think that was t he nost
per suasi ve piece of evidence that was presented, at
| east to ne, on changes in the doll ars-per-man-rem
So, it is extrenely valuable, but, boy, | echo
strongly that translation from the Departnment of
Transportation's regulatory structure to our structure
is a breath-taking exercise for anyone to undert ake.

VI CE CHAI RVAN STETKAR:  Anyone el se have
anyt hi ng?

(No response.)

| f not, thank you very nuch. You covered
an awful |ot of ground and kept pretty well to the
schedule. | very nuch appreciate it. Thank you.

What | would like to do nowis we received
a request fromPilgrim Watch to make some comments.
So, | would like to entertain that, and we have
all ocated 10 m nutes for that.

Are they here or are they -- they should
be on the phone line. So, we need to open up the
bridge |ine, please.

Ms. Lanbert is probably scream ng at the
top of her lungs. W can't quite hear you yet. Have
faith.

Ms. Lanbert, are you out there? |If you
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are, could you just say sonmething? W can't tel
whether the line is open w thout hearing sonething.

(No response.)

And we don't hear anything. So, it is not
gui te open yet.

MEMBER BROWN: There it just canme back in.

VI CE CHAI RVAN STETKAR: There we are. |
bel i eve, Ms. Lanbert, are you there?

M5. LAMBERT: Yes, | am

VI CE CHAI RVAN STETKAR: Ckay. You have
the floor.

M5. LAMBERT: Ch, great. Can you hear ne
now?

VI CE CHAI RVAN STETKAR: W can. You are
| oud and cl ear.

MS. LAMBERT: Okay. Geat.

Mary Lanbert, Pilgri m Watch.

Good norni ng, everybody.

I have provided you wth detailed
di scussions of what is wong wth the current
cost/ benefit anal yses and howthe code, in particul ar,
that i s approved by NRC and used, the MACCS2, ignores
or dramatically underesti mates the |li kely consequences
in a severe accident.

VI CE CHAI RVAN STETKAR  Ms. Lanbert, |
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don't want to interrupt you, but if you have papers
near your mcrophone, could you keep them away a
little bit? W are hearing scratching com ng through,
if you are noving sonmething. So, if you could just be
aware of that --

M5. LAMBERT: Ch, okay.

VI CE CHAl RMAN STETKAR  -- it would help
our transcript. Thank you.

M5. LAMBERT: Anyway, what is needed,
obviously, is to incorporate the | essons | earned from
Fukushima into our nethod of doing consequence
anal yses. And so, in the few m nutes given here, |
wWill try to hit the highlights or, in terns of public
safety, the |ow points of what is wong.

The first point is the probability of a
core danmge event post-Fukushinma is about 10 tines
what NRC currently assunes t he |i kel i hood of an event.
And that is because, previously, there was sinply T™
and Chernobyl that went into probabilities, and now we
can add Units 1 through 3 at Fukushima. Wich if you
calculate it out, brings about in core damage events
about one in every seven years or in NRC- speak 1 event
per 2,900 reactor-years of operation, as opposed to
what currently is used, and woul d be used, to assess

whether to put the post-Fukushima recommendations
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perspective in the cost/benefit analysis at 1 in
31,000 reactor-years.

That is a significant difference, and it
isinportant to incorporate this in PRAs going forward
because, obviously, in PRAs the probability of an
accident is nultiplied by the consequences. So that
the currently too-low probability will significantly
trivialize any offsite consequences.

My second point is that the amount of
cont am nati on proj ect ed to be rel eased is
underestinmated i n the MACCS2 anal ysi s used now, which
seriously reduces the apparent offsite costs. And the
reason for this is that the code i gnores rel eases from
the spent-fuel pool, ignores aqueous releases,
restricts the duration of releases to one day --
wher eas, Fukushi ma's have been going on for nonths --
and mnimzes the anobunt of cesium 137 likely to be
rel eased in a severe accident.

Al of these nmean that, i f you
underestinate what is released, it is very obvious
that you wll be underestimating any offsite
consequences. Spent-fuel pool releases, for exanple,
cannot be continued to be ignored. For exanple, in ny
nei ghbor hood reactors -- and | am|l ooki ng at them now

-- Pilgrim a spent-fuel pool fire would rel ease ei ght
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times nore cesium 137 than a core release. And Dr.

Jan Beyea estimated for the Mssachusetts Attorney
CGeneral the cost of a 10-percent rel ease fromthe pool
of cesium 137 at $105 to $175 billion, and 100- percent
rel ease of cesium 137 at approximtely $342 to $488
billion. And this is without considering the likely
i nteractions between a reactor and a fail ed spent - f uel
pool .

There is clearly no rational basis to
ignore a spent-fuel pool accident because accidents
are severe and cause econom c consequences because
they relate to radioactivity, not whether they cone
from the core or spent-fuel pool. And also, it
ignores the likely interaction between a core acci dent
and a spent-fuel pool accident in a severe accident
situation, especially in Mark | reactors and Mark
11" s.

Secondl y, Fukushi ma showed t hat you cannot
ignore contamnation from aqueous discharges.
Currently, what is considered only are atnospheric
rel eases. In other words, only half of what can be
rel eased in the pathway is nodel ed.

W have seen very clearly at Fukushi ma t he
situation of what is called "feed and bleed". And

then, the issue, also, of what is deposited fromthe
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at nrosphere on vegetation on the ground and howit then
goes into the groundwater and into nearby water
sour ces.

This would be inportant. Again, an
exanple in nmy area, the Massachusetts narine econony
was estimated at $14.4 billion in 2004.

The Commi ssioners, in SECY-11-0089, and
again in their vote in Septenber, acknow edged t hat
aqueous releases should be part of consequence
anal yses, but we haven't seen that effectuated.

Third, accidents continuetobelimtedto
one to four days. Because they, obviously |asted
| onger Daiichi-Fukushi ma, and therefore, there would
be nmore significant deposition offsite and,
inmportantly, during a longer timeframe there are
consi derable w nds, which then would increase the
geographi c area i npact ed.

Currently, the MACCS2 al | ows for nodeling
for plume in what is called the Iplume 11l nodel
However, |icensees have yet to even take advant age of
that. And nore inportantly, four days conpared to
what we was seen to happen at Fukushima is not
adequat e.

Next, the anobunt of cesium 137 likely to

be released is mnimzed, which seriously decreases
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offsite costs. And it is assunmed that the majority of

the release will be noble gases and only a smal
portion of cesium 137. In the assunption, sonmehow it
is treated as gospel that the cesiumw || be plated-

out or scrubbed in the torus. However, we have seen
i n Fukushima, No. 1, that that is not necessarily so.
And al so, we have seen that, and known before, that
accidents in which the damage is sufficient to open
pat hways fromthe core to the contai nment, there wll
not be sufficient water available to trap the
radi oactive rel eases of concern, nor will the pathway
be so conplex and tortuous that a significant anount
will stick to the surfaces before reaching the
cont ai nnment at nosphere.

Simlarly, if the containnent fails early
enough, there would be insufficient tinme for the
aerosol to settle on the reactor building floor. And
t he i nmportance of cesium 137 is not only for the 30-
year half-life, but also for the fact that cesiumis
wat er - sol ubl e and very, very difficult to clean up

A second way - -

VI CE CHAI RVAN STETKAR: Ms. Lanpert?

MS. LAMBERT: Yes.

VI CE CHAI RMAN STETKAR: | don't want to

cut you off too much here because | want to nmake sure
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have enough ti ne, but we have all ocated 10 m nutes for

you.
MS. LAMBERT: \Wat does the clock say now?
VI CE CHAI RVAN STETKAR: W are running a
little -- pardon?

M5. LAMBERT: \Wat does the clock say now?

VI CE CHAI RVAN STETKAR:  You have got about
two minutes left.

M5. LAMBERT: (Okay. Let me hurry, then.

VI CE CHAI RVAN STETKAR  Ckay.

M5. LAMBERT: A second nmmjor point in
econoni ¢ consequences is the mnimzation of the area
i npacted. That is by the use of the Gaussian
straightline punp, which is enbedded in the MACCS2
nodel . However, by |arge water bodies, by river
val | eys, changes i n topography, it is an inappropriate
nodel because these are conpl ex areas.

The code dramatically underesti mates the
cost of decontamination. It ignores waste disposal.
It assunes cl eanup occurs just in a year. It assumes
that the hosing buildings or plowing fields gets rid
of contam nation, where it just noves from one place
to another. It ignores the forest, wetlands, water
that can't be cleaned up. It ignores, as | said,

cesi um 137.
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And there is no agreed-upon cleanup
standard. The cost of cleanup is very, very el evated
in any standard that is nore than 500 mllirens a
year. There are a nyriad of other significant costs.
You cannot underestimte the fact that health costs
are underestimated by ignoring everything, cancer
i nci dence and ot her health effects. The dose response
i s based upon old research, not current research, et
cetera. And there are a nyriad of econonic
consequences that are not considered.

The point being that these are inportant
i ssues to address now. W have an antiquated system
that we knew before Fukushima was underestimating
offsite cost. So, therefore, when used, the
mtigation in the cost/benefit analysis that the
public deserves to decrease the |ikelihood of an
accident is never put into play.

And it is patently absurd to use a
consequence anal yses net hod that has assunptions that
pre- Fukushinma to use in a cost/benefit analysis to
det erm ne whet her to put in place reconmendati ons t hat
have been | earned as i nportant post-Fukushima. It is
going in circles. It is backwards.

And t hank you for the opportunity.

| will say that, although NRC staff has
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said over and over they didn't have the time to get
into the nitty-gritty, the details of what is wong
with what is being done now, it doesn't really hold
wat er when you | ook at the sensitivity anal yses that
have been done for the New York Attorney Ceneral --

VI CE CHAI RVAN STETKAR: Ms. Lanpert, | am
going to have to cut you off here.

M5. LAMBERT: Ch, okay.

VI CE CHAI RVAN STETKAR:  But thank you very
much, and | appreciate your comments very nuch. |
assure you your witten comrents fromthe 15th and t he
22nd go into rmuch nore detail, and | assure you that
all the nmenbers have themand that we will take them
into consideration. So, thank you very nuch.

What | would like to do, M. Chairman, is
see if there is anyone el se fromthe public, either in
the room or on the bridge line, who has any other
comments that they would |ike to make.

The bridge line is open. W do have
soneone in the room

MR RICCGO H. Thisis JimRcciowth
G eenpeace.

And it doesn't seemlike the m crophoneis
wor ki ng.

VI CE CHAI RVAN STETKAR: It is, | believe.
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MR RICOGC Ckay. Just to back up M.

Lanpert's coments, so long as you continue to
underestinmate both the risks and consequences of a
nucl ear accident. you are not going to address the
ri sks appropriately.

| have continually pointed out that it is
your own agency that points out that your PRAs may be
flying hal f-blind.

(Laughter.)

| still haven't gotten a real -good answer
about whet her or not the NRCstill stands by the Lanic
menmo fromseveral years ago that pointed out that you
just don't adequately address about half the core
darmage probability. You are just not nodeled in your
PRAs.

So, rather than argue why you shoul dn't
take steps to protect the public health and safety or
our property, perhaps you should take the | essons
| earned from Fukushina and do it now to get ahead of
t he curve.

| understand t he probl enms you are going to
have working l|and contamnation into your current
rubric. But that is not adequate reason to not
address the problem

You have had warning. You have had
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repeated warni ngs. You were able to duck the issue
after Chernobyl because you pooh-poohed the Russian
design. Now that you have a GE Mark | that has nelted
down and bl own up, you can't really ignore that issue.
| f you do, | amafraid -- you know, | see the staff is
trying to do a good job. The further you get up this
buil ding, the nore difficult it becomes for the public
to trust what is being done.

W expect a strong letter from this
Comm ttee on both this and the ot her i ssues com ng out
of Fukushima. |If not, | suspect we will probably have
to go to Congress once silly season is over with and,
basi cally, put sone pressure on this agency to do the
right thing.

W had hoped we woul dn't have to do that.
You should have | earned your |essons from Fukushi ma
rat her than having to be forced to do the right thing
by external pressure.

Thank you.

VI CE CHAI RMAN STETKAR: Thank you very
much.

Any other nenbers of the public have
comment s?

(No response.)

Bridge |line, anyone out there?
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(No response.)

Hearing none, M. Chairman, | wll turn
t he neeting back to you

CHAI RMVAN ARM JO  Ckay.

VI CE CHAl RMAN STETKAR: And | have used up
probably several nonths' worth of ny excess tine.

(Laughter.)

CHAI RMAN ARM JO  There goes your bonus.

VI CE CHAI RMAN STETKAR: There goes the

bonus.

(Laughter.)

CHAl RMVAN ARM JO.  Anyway, | ook, let's
reconvene -- take a recess for about -- let's try to

catch up a little bit. Let's get back at 10:25.

(Wher eupon, the foregoing matter went off
the record at 10:13 a.m and went back on the record
at 10:25 a.m)

CHAl RMVAN ARM JO.  Ckay. W are ready to
start agai n.

Qur next topic is the role of filtered
venting systens. Let's see, who is |eading us through
t his one.

Steve?

MEMBER SCHULTZ: Thank you, M. Chairnan.

| appreciate the opportunity to nove forward with
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t hi s.

In introducing this topic, | want to
recogni ze that the Commttee has net with the staff on
the issue of filtered vents for BAR Mark | and Mark 11
contai nments several tinmes over the |last six nonths.
W nmet in June, Septenber, the beginning of Cctober,
and the end of Cctober in both hal f-day and full-day
Subcommittee neetings. And the staff has nmet with the
full Committee once to provide a briefing on this
topic as well.

W had t he opportunity for those briefings
because the staff has been working toward a report to
t he Comm ssioners at the end of this nonth. They are
set to neet that goal. Their work has been diligent
and their opportunity, again, to nmeet with this
Comm ttee has been frequent and has been very hel pf ul
to the Cormittee as well as, we hope, to the staff.

Wth regard to the discussion today, we
did have a Subconmittee neeting yesterday. Just for
the record, the Subcommttee for this work is the
Fukushi ma Subcommittee. This is a Commttee of the
Whol e of the ACRS Conmittee. So, all of us have had
an opportunity to participate in all of these
Subconmi tt ee neetings.

Yesterday we nmet with the staff, and they
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provided us with a detailed review of the discussion
we are going to hear today. They are going to provide
a summary. We had sone questions yesterday that they
al so conmtted they would return and respond to. W
are on schedule, the Commttee is on schedule to wite
a letter on this topic in the course of our
deliberations in this neeting.

In addition to the staff's presentation,
we also will have an opportunity for public conment.
W have had a request from Mary Lanpert fromPilgrim
Watch, and we have offered her an opportunity, in
particular, to make a presentation at the end of the
neeting, and we will have an opportunity for other
public conments as well.

The staff is going to present not only
their reviews of the work that they have done, but
also their recomendati on which has been forned.
John, 1 wll let you frane that in ternms of the
recommendation and the endorsenment that you have
received fromthe Steering Cormittee that nonitors al
of the Fukushima work for the Conm ssion.

Wth that, | will turn the di scussion over
to Bill Ruland to introduce the staff and the topic.

MR. RULAND: Thank you, Dr. Schultz, and

t hank you, M. Chairnman. And good norning, everyone.
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| think at this stage this subject needs
no introduction. | would just |like to say thank you
to the Conmttee for their attention and their
guestions. It hel ps us sharpen our argunments and nmake
t he paper better.

| would just like to say thank you to the
technical staff. As you know, yesterday's neeting
went with mnus-two-days preparation. | thought the
staff did really an outstanding job. So, maybe we
shoul d have nore storns, so that we can by without
that extra presentation. WlIlIl, naybe not.

(Laughter.)

So, | just wanted to acknow edge that and
say thank you to John, Bob, and the rest of the team

Wth that, Bob Fritz, are you going to
start it up? O John?

MR. MONNI NGER: Thank you, Dr. Schultz and
ACRS menbers and Bill.

My nane is John Mbnninger. | amthe
Associate Director of the Japan Lessons Learned,
Project Director, withinthe Ofice of Nucl ear Reactor
Regul at i on.

Dr. Schultz, you nentioned we di d have t he
neeti ng yesterday. So, maybe we will incorporate by

reference our opening comments from yesterday's

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

90

neeti ng.

(Laughter.)

Wth that said, we did use the NRC s
exi sting regulatory franework. In doing so, the

eval uation al so i ncl uded consi derati on of several key
factors that are not readily represented in
guantitative terns. And this is sort of our bottom
line that we woul d open up our discussion.

When you | ook at a conparison of only the
guantifiabl e costs of the proposed nodifications that
the staff went through, if they were to be considered
safety enhancenents, they would not justify new
requirenents related to severe-accident contai nment
venting systenms for Mark | and Mark Il contai nments.

However, when t hose costs and benefits are
considered with other qualitative factors, such as the
i nportance of containnent systems within the NRC s
policy of defense-in-depth, the staff concludes that
a reasonable argunent can be made to require the
installation of filtered fence systens for Mark | and
Mark |1 containnents, and the staff is recomrendi ng
such action.

So, that sort of sets the framework for
our discussion today. W wll nove to slide 1. Then

slide 2, we are going to present the draft paper.
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Fromthat, we propose to nove to slide 7, which is a
draft outline of the paper. So, we essentially used
the same slides from yesterday, but tweaked to one
sl i de and added about ei ght backup slides in the back.

MEMBER SCHULTZ: Thank you, John. | think
that is beneficial for those who were not here
yest er day.

MEMBER RAY: Yes, there are a few

MR MONNINGER:  So, with that, should we
just skip a bunch of slides or shoul d we go one-by-one
and see if there is a need for a discussion?

MEMBER SCHULTZ: W can nove through the
slides --

MR. MONNI NGER:  One- by-one?

MEMBER SCHULTZ: -- one-by-one, but only
stopping at those that you would |Iike to discuss.

MEMBER POWNERS: | amintrigued by your
opening conmment that said we have |ooked at the
guantitative and we arrive at a conclusion no vent.
So, we have | ooked nore broadly. And then, you said,
in order to protect containment systens, there is
benefit to sone additions here. And that is
definitely interesting.

The question | have i s one of consi stency.

Here is where | get a little dissonance in | ooking at

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

92

this. Wen | |ooked at the Fukushim accident, | say,
gee, there is a lot about this accident that I amnot
going to know for a long tine because it takes a while
to get into these plants, and even once you get in, it
takes a little while to interpret everything you find
and generalize it, like that.

But the one thing | know absolutely is
there were a couple of hydrogen detonations in the
reactor building, where nost of ny equi pnent used in
the aftermat h of the desi gn-basis acci dent is | ocated.
And this that you are | ooki ng at here woul d provi de no
prot ecti on what soever agai nst that.

So, are you pursuing that issue?

MR. MONNI NGER We believe the filtered
vent, which is Option 3, provides a significant
solution for hydrogen control and mtigation; for
hydrogen control and mtigation within the primary
cont ai nment; for hydrogen control and mtigation that
woul d potentially get to the reactor building or to
t he spent-fuel pool. And we have included that within
our qualitative analysis.

The staff's thought process there is you
woul d have a vent systemthat we have a high | evel of
assurance, then, we know where the hydrogen -- well,

you know where it is being generated. And nost
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likely, for npbst sequences, it is going to go to the
wetwell and then to the drywell.

But t hey woul d vent that hydrogen -- there
are existing procedures, the existing EOPs -- direct
venting. Even if the contai nment pressure is not
hi gh, they direct venting for hydrogen control.

Using any vent system whether it is
Option 2, 3, or the performance-based approach, Option
4, we believe woul d significantly address the hydrogen
i ssue.

One potential issue out there is whether
the vent path is opened and then, subsequently,
cl osed. So, you know, the question cones down to the
residual pressure within the containnent and what
happens to the penetrations wth the high
t enperatures, et cetera.

The staff's thought is that, if venting
was to occur, be it part of core danmage or after core
damage or for hydrogen control, whatever, if there is
not that significant forcing function, Delta pressure
across the boundary, even though the seals nmay be
degraded, you are less likely to experience the
concerns wth hydrogen mgration from primry
contai nnment to the reactor building.

So, within the staff's analysis or within
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the staff's di scussion withinthe Conm ssion paper, we
have said we believe to alarge extent severe acci dent
venting, if there is a design systemfor it, would

significantly address the NITF Issue 6 for Mark |I's

and Il's. And we say, with that, we would still go
back and look at residual issues for |SLOCA or
cont ai nment bypass, and we woul d still do sonme type of

assessment | ooking into containment penetrations.

But, to a large extent, whether that is
50, 70, 90 percent, we believe if contai nnent venting
is done in a nmanner that takes away that pressure, the
Del ta pressure across your contai nment boundary --

MEMBER POAERS: No question about it.

MR. MONNI NGER:  Ckay.

MEMBER POAERS: |f you don't have the
Delta-P, you do not elimnate the threat, but you
mtigate it substantially.

MR.  MONNINCER: Yes, and the staff
identified with the venting option that is part of the
EPRI anal ytical approach. W don't believe that that
argument necessarily extends to the cycling of the
valves, that it would necessarily address the
hydrogen, because you would still have that Delta
pressure across your containnent.

MEMBER POWERS: Similarly, the other
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lessonthat | will emerge, but it is nore specul ative,
is that a critical decisionmaking process exists in
the operators to activate venting systens. And there
is a confidence in our operating processes that
operators will nake that decision to activate the
venting with extrenely high reliability.

| wonder, is that really true? And are
you looking to see if that is really true?

MR MONNINGER: In qualitative ternms, we
believe if a filter was on the vent, it would
facilitate the decisionnaking --

MEMBER PONERS: There is a filter on the
vent .

MR. MONNINGER If an additional filter
was added in addition to the suppression pool, the
deposition, the plate, et cetera, within the primry
containment, if an additional filter was added, we
believe that would provide added confidence to the
deci si onmakers onsite and pl ant operators to use that
venting system W believe there would be residual
guestions in one's mnd without a dedicated filter
system added. We believe it would conplicate the
deci si onmaki ng.

MEMBER POVWERS: | understand how your

argunment goes on that.
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MR, MONNI NGER:  Yes.

MEMBER PONERS: My question really is, do
we nean that is the issue that would be in the
operators' mnds at all plants when they were
consi dering whether, in fact, to vent or not? | think
it is pretty clear that that was in the mnds of the
Japanese operators, or at least we think it is. Tine
will tell on that. But is that what is in the m nds
of our operators when they have to nmake, are called
upon to rmake a decision to vent or not?

MR. MONNINGER: | wouldn't have a basis to
say --

MEMBER POWERS: Yes.

MR. MONNI NGER: The procedures currently
have a statenent upfront saying, you know, vent
irrespective of the dose and the of fsite consequences.

MR. DENNIG Yes, that is one of the
unknowns and the uncertainties that we think can be
addressed by a filter contai nnent venting system W
don't have to agonize about what an operator is
t hi nki ng, what he knows at a particular tinme.

MR. MONNINGER: One other thing is, with
in the staff's proposal, we have proposed a passive
rupture disc. So, if the training assuned the

actuation of the passive rupture disc, there is also
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a bypass around it where they could manual ly vent. W
believe thereis onethingif oneis trainedto go and
take this action. There is another thing within your
training within your analysis you know that this is
goi ng to happen, and if for sonme reason you want to do
it alittle bit earlier, you can do that. So, we
bel i eve addi ng the passive systemthere takes sone of
t hat burden fromthe deci si onmaker away, know ng t hat
t hat has been designed into the system

MEMBER PONERS: |f you are waiting for ne
to ask anot her question --

MR, MONNI NGER:  Yes.

MEMBER PONERS: -- | don't have one right
now.

(Laughter.)

VI CE CHAI RVAN STETKAR:  The first tine we
have heard you bei ng speechl ess?

MEMBER POAERS: Maybe | was a little too
cryptic in this. | have sone nore questions, but --

MR. MONNI NGER: So, we will step through
them and then, if there are questions -- we are goi ng
to present our paper, our agenda, the taskings, the
schedul e update, and then discussion of the paper.

There were two taskings. They noved the

filter vent froman additional issue to Tier 1. The
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second taski ng was, when you cone back to talk to us
about the filter vent, please discuss the pros and
cons for those acci dent sequences where filters would
and woul d not be beneficial. So, that was the second
t aski ng.

MEMBER BLEY: |'msorry, | hadn't thought
about this until you were just tal king containnent.
Usual Iy, rupture discs are there to protect equi prment.
Now we are tal king about a rupture disc that is there
to protect the public.

What | amworrying is, would this have to
be a special, unique-shaped rupture disc, so nobody
could put the wong disc in place? | nean, if it
doesn't go when it is supposed to go, we are not just
protecting a condenser or some other piece of
equipnent. It is actually there to eventually protect
the public after it protects the plant.

Have you t hought about that aspect of it?

MR. MONNINGER. So, if you | ook at the
first rupture disc for the system it would go back to
the Pilgrimdesign back in the eighties. And they
have proposed and they cane in with a licensing
action, and it wasn't to protect the equipnment. You
could say it does protect the equipnent. It protects

the containment from gross failure, would be the
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notion, and probably take away sone of that
deci si onnmaki ng.

| think the other exanpl e woul d be for the
slick system where you have the explosive valves in
there, the squi b val ves. Anot her exanple would be for
the ABWR, the GE Advanced Boiling Water Reactor.
There is a rupture disc in that |ine.

And we tal ked about there are mai ntenance
provisions, there is in-service testing, there is
gualification --

MEMBER BLEY: You can't really test one of
t hese.

MR. MONNI NGER: But you can place a squib
val ve.

MEMBER BLEY: You know, you have got to
put a new one in.

MR. MONNI NGER: But you can take these
rupture discs out every five years and send t hem out
and see if they broke |ike they were supposed to
br eak.

MR. BETTLE: Yes, they are manufactured
typically in a batch. So, you have the sanme nateri al
in them the sanme construction, all the sanme
tol erances, and then they test and burst a few of

them And then, also, to see that there is no
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deterioration while in service, there is a periodic
i nspection. So, they open it up.

MEMBER BLEY: The deterioration would
probably help you out here.

(Laughter.)

MR. BETTLE: You certainly want one to
actuate for a DBA LOCA sequence.

MEMBER BLEY: That's true.

CHAI RVAN ARM JO  But Fukushi ma had
rupture discs in their system and they were set to
rupture at very high pressure. By that tine, the
cont ai nnent was | eaki ng.

So, your thinking is that to have the
rupture disc set to --

MR. MONNI NGER:  And that would have to be
worked out. | mean, if you go back to the origins of
venting in Rev 2 to the EPGs, the venting set point
was two tines design pressure. That was in the early
eighties. In Rev 4, which was the EPGs approved, they
changed it to sonething called a PCPL, the Primary
Cont ai nment Pressure Limt.

It is the lower of four various val ues.
One is the pressure at which the valves can reliably
open and close for the contai nment isolation val ves

for the ventings. Oher is the back pressure for
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SRVs. And | forget what the other two paranmeters are.

But, in my personal opinion, you want to
be very deliberate in setting that set point where you
want it to rupture. Even if there is a filter on it,
you don't want to unnecessarily vent, regardl ess. You
know, the plant should maintain their intactness.

So, you want to be very deliberate with
where you set that pressure because, even if it is
just the nobles and very, very snall anounts of
others, there are offsite consequences to it. There
are sequences, even though -- for exanple, TM. TM,
you had i n-vessel recovery. You know, there is always
the potential for those accident sequences that were
recovered either in-vessel or that did go ex-vessel,
but the containnent would have never potentially
failed. But if you do open the vent, you did
unnecessarily rel ease sonmething. So, you want to be
very deliberate with that venting set point.

You don't necessarily want to do it too
| ow post - cor e- damage because, i f the contai nment woul d
have wi t hstood that event anyway w thout failing, you
just resulted in a rel ease.

MEMBER RAY: It is not just the rel ease,
but you can't assure that you can reestablish

contai nment integrity after --
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MR. DENNIG Yes, two additional points.

One, the system that we are recommending has two
pat hs, one of which is with a rupture disc in it and
isolation valves that are normally left open. The
other path is a parallel path in which there are
i solation valves that are cl osed.

| f the operator has power, and it should
have power for prolonged SBO it can at anytinme
preenpt; it can close off the rupture disc, open up
the other line, preserve the rupture disc, just not
work with that at all. The rupture disc is there as
a failsafe. |f nothing happens, the thought is that
there is a period of -- nornmally, we speak in terns of
24 hours where the filter is passive and you have the
passive rupture disc. And if, for whatever reason
there is no ability to actively nmanipul ate the vent,
that will rupture and relieve through the filter.

And the other point is that there is a
mai nt enance and testing program in other countries
where these things are taken out periodically and
tested as part of the maintenance issue.

MR. BETTLE: Yes, they are replaced
periodically.

MR DENNI G  Yes.

MR. BETTLE: Five years, 10 years.
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MEMBER S| EBER: Does your consideration

take into account those situations where contai nment
pressure is used to add to NPSH for --

MR MONNI NGER:  Cont ai nment acci dent
pressure, back pressure?

MEMBER SI EBER  Ri ght.

MR. MONNI NGER: That has been di scussed
some in the past, and | guess the staff's thought on
that is that is an artifact within the DBA anal ysis.
| mean, if you are within these severe accidents,
those systens where you are relying upon the back
pressure and your core damage i h your ex-vessel, those
systens nost likely wouldn't be there.

MEMBER S| EBER: Ckay. Thank you.

MR. MONNI NGER: So, the second tasking,
t he schedul e, the paper is due to the Conmm ssion the
end of Novenber. W are Novenber 1st.

The next slide, an outline of the paper.
The majority of the material is within the encl osure.
The real deci si onnmaki ng process i s within Encl osure 1.

Next slide.

This discusses the purpose of the main
paper to sort of tee-up all the various issues out
there, and to di scuss the role of the quantitative and

gual itative anal ysis.
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Next sli de.

The four options. Kevin, in the previous
di scussion, he said, for sone reason, NRC Option 1 is
al ways the status quo. That changed. So, we took
t hat here al so.

The second -- and this is a little bit
important -- the second option we called severe
acci dent capable, and the filter vent performance-
based approach is the fourth one.

W | ook at them as feeding upon each
other. So, the design requirenents within the order
for Option 1 which currently exists, we would
replicate that for Option 2 and add on four, five, a
dozen, two dozen additional requirenents for the
severe-acci dent-capable vent. So, it is the 10, 15
desi gn paraneters for the existing order plus 10 nore
for the second one.

Then, you goto Option 3, the filter. You
take the design paranmeters for the existing orders,
severe-acci dent-capable vent, and add filter specs
onto it.

The fourth approach, performance-based
approach, we |ook at that as potentially being a
rul emaking in the longer-term But, with that, there

seens to be a good logic to pursue, at a m ninum the
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sever e- acci dent - capabl e event in t he shorter
ti mefrane.

The next sli de.

Thi s was our reconmrendati on.

Let's go to the next slide.

MEMBER REMPE: John, | am not sure where
the best place to bring this up is, but yesterday
t here was sone di scussion about the requirenents for
this filtered vent. During that discussion, it was
nmenti oned, "Ch, we know very well the state of cesium
i odi de t hroughout the accident, and that know edge is
very conplete.”

And | was vaguely aware that sonme of the
Phoebus data makes it | ess certain. That has cone up
recently. And so, | nentioned it to Dr. Powers today,
and he said -- | will |let Dana answer what he said --
but, basically, that it | ess conpl ete, that know edge,
at this tinme. And perhaps that is sonething that
should be factored-in at sone point when you are
trying to decide what requirenents to put onto the
filter.

MR DENNIG So, this is recent Phoebus
i nformation as opposed -- | don't followit.

MEMBER POAERS: Well, | wasn't present,

but sonebody approached ne and asked, "Do we know t he
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cheni cal form of iodine produced in reactor
acci dents?" The chem cal and physical form is that
the -- and | said, "Well, we know sone things. Do we
know exactly? No."

W have over the years thought that
perhaps iodine had a tendency to be predom nantly
cesiumiodide. One of the peculiarities of all the
tests that have been done is every one of them has
produced one picture of a cesium iodide crystal
consistently. Pre-tests have done that. The PBF
tests at |daho have done that, and the Phoebus tests
have done that.

Unfortunately, they have al so shown that
i odi ne can be present as a variety of other material s.
In fact, we suspect that iodine is present as nickel
i odide. Cadm umiodide seens to be a nmjor species.
And there can be a certain anount of vapor i odine.

The precise nmx anmong those | think
remai ns unpredi ctable at this point. The precise nx
anong gaseous i odi de as nol ecul ar i odi ne and nol ecul ar
organic iodine is essentially unpredictable at this
poi nt .

MR DENNIG \What | followed up is | am
aware at a very high |level that Phoebus was cranked

into the anal yses that was done by other regulators in
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| ooking at the filters. So, that is why about the
vintage of the information. | don't know for sure if
this aspect of it was cranked into what they have
al ready | ooked at or not.

But | think, ultimately, that woul d be an
i ssue that would be an uncertainty. That woul d be
somet hi ng t hat you woul d refl ect on and deci de whet her
that is uncertainty that could be addressed by a
filter containnent venting systemor it would be
out side of what it could do.

But, again, it is the chem cal formof the
rel ease is an uncertainty. The argunment goes that,
given that uncertainty, | have this device that is
basically passive and it works in a certain way, and
| have tested in a certain way. But, ultimtely, you
have to decide whether or not that in a technical
sense addresses that uncertainty.

MR. MONNI NGER Also, to a certain extent,
that particular issue wouldn't be Ilimted to
Reconmendation 3. It would inpact Option 2, Option 3,
or Option 4. It would seemto inpact the hol dout
within the suppression pool and other scrubbing
mechani snms as wel | .

MEMBER REMPE: | just thought | would

bring it up.
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MEMBER SCHULTZ: John, would you just

revisit the relationship that the staff sees between
Option 3 and Option 4. The way you just expressed it
sounded as if Option 4 was going to lead to
rul emaki ng, and | thought you said that Option 3 would
be an interim approach.

MR, MONNI NGER:  Yes.

MEMBER SCHULTZ: And | want to understand
what you nean by Option 3 would be an interim
approach, and we know rul emaki ng woul d take sone
perhaps longer time in terns of decisionnmaking --

MR, MONNI NGER:  Yes.

MEMBER SCHULTZ: -- but certainly
i nformati on woul d be gained fromit.

MR. MONNI NGER: So, that is actually a
very good point. The NRC, with all the orders, even
when you go back to the 9/11 orders, even though we
i ssue orders, we ultimately followthose up with somne
type of rulenmaking. So, | was probably a little bit
sl oppy in saying Option 4 would be a rul enmaki ng.

The thought is that any of these orders
out there, the existing order or 2 and 3 would al so
potentially end up in sonme type of rul emaking. The
NRC shoul d have the regs, within the regs. So, the

orders is nore of a short-termthing.
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MR DENNIG The order for 3 would be

eventual ly codified --

MR. MONNI NGER: Codi fi ed, yes.

MR. DENNIG -- in rul ermaking.

MR, MONNI NGER: Yes.

MR DENNIG And it would be enforced in
the nore i medi ate tinmefrane.

MR. MONNI NGER:  Yes. So, in the short-
term Options 2 and 3 would result in changes to the
plant. The staff view on Option 4 is performance-
based approaches are initially pursued through
interactive rulemaking process wth stakehol ders,
gui dance devel opnent, et cetera.

And this is a little bit difficult. W
al so believe that, even though we are tal king about
| onger-term performance-based rul enaki ng, there could
be nmerit in Option 4 for the short-termto issue an
order for the severe-accident-capabl e event.

It woul d seemli ke, no natter what you are
going to do in Option 4, you would want to at |east
upgrade the venting systemthat is being put in to
have pi ping systens, to have valves, et cetera, that
were able to withstand severe accident conditions
You would want to potentially avoid -- if you went

with Option 4, you woul d want to potentially avoid the
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rework fromthe existing order to nove that piping and
systemto a severe-acci dent-capabl e system

CHAl RMAN ARM JO So, just to make sure,
no matter which option you take, you will do Option 2.

MR. MONNI NGER. R ght .

CHAl RMVAN ARM JO So, that is going to
happen for sure?

MR. MONNI NGER:  For Option 2, 3, or 4, the
staff's belief is, at a mi nimum would include Option
2.

CHAl RMVAN ARM JO Right, right. Now, but
4, it is between Option 3 and Option 4; it is
"either/or". | nean, you are not going to require a
filtered vent and then go with the perfornmance --

MR. MONNI NGER R ght .

CHAl RVAN ARM JO But Option 4 could |ead
to a filtered vent.

MR MONNI NGER:  Yes, it could.

CHAl RMVAN ARM JO  Ckay.

MEMBER CORRADINI: So, can | ask --
didn't nean to interrupt you, Sam -- can | ask a
guestion?

Si nce you nentioned timng, the fact that,
if I mght reverse the thinking process, if you went

and thought through this from a perfornmnce-based
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st andpoi nt, would you actually -- and | don't want to
use the word "tine" -- but let's say tinme and effort
and thinking of it, wouldn't it be a nore holistic way
of dealing with the current order sitting out there
for a hardened vent, upgrading it to the severe-
acci dent -capable vent, and allowing for, but not
demandi ng the exact solution to say in all cases?

MR DENNIG | would like to say something
about Option 4 at this point.

MEMBER CORRADI NI : | figured you guys were
ready for this one.

(Laughter.)

MR DENNIG | think, in our mnds, the
issue with Option 4 conmes down to, what are the
expectations of comng up with information or a
solution that is significantly different fromwhat we
have found out through CPI P and what ot her regul ators
have found out through their studies? | nean, what is
new about Option 4 repurposing sprays and wetwells
that, interns of the mechani snms and t he processes and
t he nechani cs and the cal cul ati ons, hasn't pretty nmuch
been gone through by the late eighties? Wat Option
4 woul d possibly beis arevisiting and recapitul ation

of work that has al ready been done.
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MEMBER CORRADI NI: Can | say, generally,
what you are saying is, what was known 25 years ago i s
no different than what we know if they did it now?

MEMBER POWERS: That is what you just
sai d.

(Laughter.)

MR. DENNIG The first neeting that we had
back in Decenber of last year with the BWR Omers
G oup when we first brought up filters as a sol ution,
we were apprised of the fact that, well, they wanted
to pursue sonething along the |ines of using sprays.
And so, that has been pursued since Decenber | ast
year, | would assunme. To date, we have a conceptua
study from EPRI that the new winkle there is the
cycling of the valve. | don't think anything el se has
much changed.

So, the point being that the end result of
Option 4is likely to be reinventing the wheel, if you
will, and we wind up in the same place with an
external filter, and in large part because the
uncertainties that are involved in the analysis for
the internal processes, the core-nelt sequences, and
so on and so forth, are not going to be resolved by
reanal yzing sprays and wetwells. The uncertainties

are still going to be there, but | don't think a
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per f or mance- based approach is going to renove that,
nor would it --

CHAI RMAN ARM JO  Yes, if nothing
physi cal |y changes, Bob, | don't disagree. But what
if they can change the existing equi pnent in sone way
to make it nore reliable and nore effective and show
you? Wouldn't that be acceptable?

MR DENNIG Yes, if there is a superior
engi neering solution where you can foresee that
energing in a reasonable period of tine, that
certainly is something that you would want to
consider. And | amjust suggesting that, eventually,
in a performance-based approach, we will w nd up
tal king about uncertainties in the analysis, and |
don't see how that would go away.

MR MONNINGER: | think internationally or
withinthe U S. there has been a focus | ooking at this
i ssue for the past year. No new testing was done.
But Bob nentioned the one novel approach was the
cycling of the valves. To ny know edge, the other
thing that was | ooked at was external cooling of the
torus. But all of the other assessnments, you know,

t he notion of flooding the cavity, using sprays, that
is stuff that has been considered and eval uated and

known - -
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MR. DENNIG And recommended, yes.

MR. MONNI NGER: -- for the past 20-sone
years. So, over the past year, the new, nove
approach t hat has come up has been the vent cycling to
be of potential value. But nothing el se has cone up,
and it has been a year.

You have an anal ytical approach in front
of you, a report, and you have interest in doing a
pilot study. That is what we have fromindustry for
t he past year, interest in doing a pilot study. There
is no conmmtnent across the industry to proceed
forward on anyt hi ng.

You know, it is a priority itemfor the
agency, for the Conm ssion. W are given a schedule
to produce recommendations, and you take the
information that you are given and you devel op your
recommendat i ons based on that.

MEMBER PONERS: It seens to nme that the
si tuation, understandi ng chronol ogi cal | y what goes of f
in these systens, is that we have had systens that
wer e desi gned to suppress steamand we found that they
had remarkable capabilities at suppressing source
terms as well. They were not optinmized for that. W
pursued that to the point that it was adequate for the

pur poses of regul ation, but probably not adequate --
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probably if you were in the business of optimzing
t hese systenms for source-term suppression, you would
probably want greater fidelity in the nodeling,
greater detail in the phenonenol ogy, and things like
t hat .

You know, we took things to the point that
you could make regul atory decisions and we said we
know enough at this point because we are not going to
optim ze these systens. Based on that regul atory
understanding, | believe sone facilities did change
their spray nozzling in the drywell sprays. They had
vast water capabilities and poor droplet-size
capabilities. Well, they changed things because it is
easy to do.

Do | tend to say that we know everyt hing
about these things down to the finest detail? No, but
there is not nmuch driving force to understand very
great detail because, quite frankly, they work pretty
damed wel | for being non-optimzed systens.

MR. MONNI NGER: SO the four options, we
di scuss them slide 10. The staff recomends the
filters based on t he know edge that we currently have.

Slide 11, this is inmportant. The basis
for our proposal is a cost-justified substantial

safety enhancenent. The staff is not recommendi ng
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action, other adequate protection. W have provided
our assessnent as to whether adequate protection is
potentially the appropriate basis or not within the
paper. W are pursuing the substantial safety
enhancenent based on a comnbi nation of the quantitative
and qualitative factors, in particul ar, heavy enphasi s
on defense-in-depth for the contai nment perfornmance
for the Mark | and Il containments, the vul nerability,
t he hi gh-conditional containnent failure probability
for Mark | and Il containnment. W believe the current
issue in front of wus is for the Mark | and |
contai nment for filters.

MEMBER POAERS: Last tinme | was present
when you reviewed this, | did ask the question, but
will ask again. You have taken a defense-in-depth
argurment here. So, why not two?

MR. MONNI NGER: Why not two systens or --

MEMBER POAERS: That's right.

MR. MONNI NGER: -- piggybacking or --

MEMBER PONERS: Yes. Wiy not a redundant,
a diverse system in addition to the filtered vent?

MR DENNIG | nean, we have a proposal
that involves both drywell and wetwell paths and a
passive and active capability, all passing through a

filter. The wetwell path would go through the wetwell
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to the extent that the core stayed in the vessel and
you got the bl owdown fromthe SRVs. W think that is
adequate, basically. W could put another filter on
it, but we don't think that is necessary.

MEMBER POVERS: But there remains a vent
path that, wunlike mny of your vent paths, has
actual ly, we think, has been observed, but you are not
addressing it, which one for head failure.

MR. MONNI NGER: And that woul d be the
t hought on the establishnent of the pressure limt in
whi ch t he passive valves ruptured or they manual ly
opened the valve. You know, a very good engi neering
assessnent of --

MEMBER POWNERS. But, then, you are
concluding that in all accidents the only way that
that effort had failed is due to overpressurization,
whi ch may not be the case. It can sinply fail by
radi ol ogi cal degradation of the el astoner seal.

MR DENNIG | don't think we are
presum ng that the only way that it will fail is from
over pressure or cooking at a high pressure and a high
tenperature for sone period of time. | think what we
are saying is that we have a proposal that addresses,
if not, a large part of the threats to the

cont ai nnment, overpressure threats. That is a benefit
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that is worth pursuing.

| think we have conceded all al ong that,
i f you sonmehow have a leak in the primary contai nment
el sewhere or under any circunmstance, that then there
is bypass path. | think we can see that. And so, the
judgnment is that, on balance, addressing the
overpressure threats, especially given that we feel
that there is nowa requirenent to get water under the
vessel before core breach, which has the tendency of
turning nelt-through into overpressure, we think, in
conmbination with that, there is a great benefit to a

filtered contai nment venting system

MEMBER CORRADI NI:  So, may | ask -- | am
sorry, Dana, | didn't nean to interrupt. Are you
done?

MEMBER POWERS: Never, but please go
ahead.

(Laughter.)

MEMBER CORRADINI:  So, | want to ask, if
you are suggesting Option 3, and a |licensee were to
come in and say, "Wll, we have cone up with a way
that essentially has inventory control, so we don't
need a drywell vent, and we can put a small er internal
filter above the wetwell, and that will do it for sone

sort of performance," is that acceptable, given this
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Option 3, or is that out of bounds?

MR DENNIG This is, presumably, just the
wetwel | vent, not a drywell vent?

MEMBER CORRADI NI :  No drywell vent, and it
has been inventory-controlled to elimnate the need
for a drywell vent. Because, as you answered Dana's
guestion, the drywell vent does not elimnate the
concern he has with the seal

MR MONNINGER: But if it is inventory-
controlled, and | guess the notion there is you have
been fl ooding the containnent, flooding the reactor,
and your suppression pool is comng up a higher and
hi gher level. You want to naintain the wetwell vent,
so you don't have to go to the drywell.

Vel |, through your SRVs, the majority of
your source term the general thought is for a station
bl ackout, is going to be within the suppression pool.
O if it isthe LOCA it will eventually cone through
t he downconers.

So, it has been nentioned before that
there is alot of interest fromthe industry in
keeping the source termwithin the containnent. |If
you cone up with this inventory-control mechani sm
that is taking water out and that is the water with

t he hi gh amounts of source termfromyour suppression
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pool --
MEMBER CORRADI NI :  No doubt .
MR. MONNI NGER: -- and you are putting

t hem sonepl ace el se on site. So, would they al so be

within sone type of bunkered -- | shouldn't say
"bunkered" -- but sonme type of highly-reliable-type
structure to withstand the source tern? | mean, is it

any much different during the inventory control of
that water into a big tank that has got to be
protected versus a filtered tank that needs to be
checked.

MEMBER CORRADINI: | wouldn't disagree
with you. | think that is a fair way of putting it.
But nmy question is --

MR MONNINGER: Ch, if they canme in with

MEMBER CORRADINI: If they came in with
that, would the staff think that is a reasonabl e way

to satisfy your concern?

MR. MONNINGER: | think we would have to
ook at it. |If you have the explicit order out there,
you know, that is the requirenments. |If we wanted to

entertain it, we wuld have to do sonme type of
di scretion or nost |ikely engage with the Comn ssi on.

If there looked to be significant nerits in the
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approach, we woul d have to engage with t he Comni ssi on,
because in the end the Comm ssion, if they approve the
filter in Option 3, that is what their expectations
would be if the staff wanted --

MEMBER CORRADI NI :  But where | am goi ng
with this, John --

MR. MONNI NGER:  Yes.

MEMBER CORRADI NI :  -- you can see where |
amgoing with this.

MR. MONNI NGER:  Yes.

MEMBER CORRADINI: | ambasically trying
to sneak back into Option 4, which says that, if |
have a performance nmeasure and | can conme up Wi th ways
25 years later that mght be a bit nore i nnovative, it
still addresses your concern, because | understand
where you guys are conming from

MR. MONNINGER  Yes, if it has got
technical nerits.

MEMBER SCHULTZ: Just for the record
M ke, you are tal king about 25 years | ater being now.

MEMBER CORRADI NI :  Ri ght.

MEMBER SCHULTZ: Not 25 years in the
future.

MEMBER CORRADI NI :  No. Correct. But what

| meant to say -- but you are correct here; |'msorry.
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MEMBER BLEY: But, unlike a Reg Guide, we
can come up with anything. Wth an order, it would
take sonmething special, some interaction with the
Comm ssion to approve --

MR. MONNI NGER:  You woul d need to have to
interact with the Commi ssion. The staff can al ways
change the orders, rescind orders, nodify orders, et
cetera. But, given the significance of the potential
order, | believe the belief would be we would have to
re-engage upstairs.

MEMBER CORRADI NI:  Yes, | woul d expect
that. GOkay. | have nade ny point.

VI CE CHAI RVAN STETKAR:  Just out of
curiosity, are orders ever witten -- | amunfamliar
Wit this process -- are orders ever witten with that
type of option? O are they sinply witten as bl ack-
and-white "Thou shalt do this."?

MR. MONNINGER:  Well, we do on -- | don't
want to use the word "perfornmance-based -- but we do
try towite the orders to be, to the extent that they
can be performance-based, do that.

| f you |l ook at the existing order, there
is nothing wwthin the existing --

VI CE CHAI RVAN STETKAR: | was just | ooking

for a yes or no.
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(Laughter.)

MR DENNIG M. Fretz can correct nme, but
in the order process, there is a step where the
licensee | ooks at it and says, "I can't do this,"” and
comes back to you and says, "I can't doit."” | think
at that tinme there is also an opportunity to say, "I
have another way to do this. | can't do it this way.
| want to do it this way."

MR. FRETZ: But there are nechanisns for
t hat .

MR. MONNI NGER:  You could wite in the
order nore options or they have the 20-day clock to
conme in.

MR. DENNI G The one technical thing that
| would like youto all think about is, at the current
time, the energency procedures or SAMzs have
procedures for both drywell and wetwell venting. They
are both in there.

W have pretty rmuch focused our attention
on wetwell venting. So, | think in ternms of a severe-
acci dent - capabl e event, people think in ternms of the
wet wel | vent.

Vell, tothe extent that we antici pate the
need for and wite procedures for a drywell vent, that

should be at the same |evel of performance as the
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wetwell vent. |If we can take out the drywell venting
procedures because we are not ever going to use them
we are confident of that, you know, then we can just
go with the wetwell. But, as long as there is a
provision and a plan, and a foreseeabl e contingency
that involves drywell venting, it should work to the
sane standard as a wetwel | vent.

MEMBER BLEY: |Is there a -- and | don't
remenber seeing it -- is there an intent that if the
option you recomend is in place, and we have the
bl owout baffle as well as the bypass valve, that the
procedures would be witten to drive the operator to
open the valve before you would get to the point of
poppi ng the rupture disc.

MR DENNIG | don't think we would try to
drive the operator in any direction.

MR. MONNI NGER: But there is a proposal in
fromthe BWR Owers' Group for early venting to ensure
RCI C operation and station blackout, et cetera. And
that is all pre-core danage, and we believe there is
nmerit in that type of approach. W hadn't rendered a
finding or done the technical analysis. So, you could
see the need for early venting for scenarios; in other
scenarios, you may want to wait |ater.

MR DENNIG Right. One of the design
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i ssues, again, with the Mark | and with the Mark Il is
that, because of its size, it not only can trap heat
and cause probl ens that way, and have to be relieved,
but it also can interfere with other functions.

And so, there are a nunber of situations,
such as this early venting, that are driven by the
contai nnment size. W just feel that, overall, having
a filter containment venting system sinplifies the
pl anni ng and the procedures and t he t hought processes
for all those different contingencies, whether it is
preserving Cap or making sure that RCCCw Il continue
to work, or nmking sure that you can bl ow down from
the reactor vessel, that you are in a position where
you can do those things without a whole lot of
attention and take your attention away from cooling

cores, and so on.

MEMBER BLEY: Have you heard anything from

the industry on this idea that one of the advantages
is sinplifying decisionmking? | hadn't heard this.
| m ssed yesterday's neeting, but | hadn't heard this
argument before this round.

MR. MONNI NGER: They tal k about using it
for hydrogen control also. There is 10 or 11 points
upfront in the EPRI. | think they would -- | can't

put words in their nouth, but, | mean, they do any
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type of venting, whether it is through the venting or
sever e-acci dent - capabl e, they recogni ze the nerits of

venting for the hydrogen control.

The decisionmaking, | don't recall its
bei ng di scussed in the docunent. It could be. They
are here.

MEMBER BLEY: Maybe they will say
somet hi ng.

MEMBER POAERS: You have a slide up here
t hat says "Eval uation of Options". And so, | am going

to ask a question, but it may be inopportune for you
to answer this question now. Later nay be a better
time, but I will ask it now, and you can tell ne that
people will answer it.

One of ny favorites of all the regul ations
is 10 CFR Part 100 because it is at once technol ogy-
neutral and entirely perfornmance-based. In putting
forth this recormendati on of a filtered vent, you take

away that technol ogy-neutral ness and being entirely

per f ormance-based. |s that a factor when you eval uate

t hese options?

| mean, to ny mnd, 10 CFR Part 100 is the
gui nt essence of defense-in-depth and what a regul ati on
ought to be, and it sinply sets a standard; this is

what we want. Now do this and show us that you have
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defense-in-depth in this design

MR. MONNI NGER:  So, there is the old Part
100 and the new Part 100. So, | assune it is the new
Part --

MEMBER PONERS:. Yes, it is only on in
serious terns the siting criteria that | refer to
yes, you are right.

MR. MONNI NGER: And actually, | guess in
either case | don't have an answer, whether it is old
or new.

(Laughter.)

But | can't answer that. | mean, we | ook
at sort of the level of safety at the plant. Are we
trying to nodel it after --

MEMBER PONERS: Yes. | mean, what you say
inPart 100 is | don't want your dose site boundary to
exceed 25 rem TEDE

MR. MONNI NGER:. Right, right.

MEMBER POWNERS: (Ckay. And | don't care
how you get there; just get there. And by the way, in
your eval uati on, pl ease consi der a substanti al rel ease
of radionuclides from the reactor coolant system
consistent with the kinds of things we would get in a
substantial core nelt. That is what you said. And

after that, you don't care. You say nothing about how
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a designer gets to your prescription.

Now, you could cone back and say, "Cee,
what | want is not just for the design basis, also for
severe accidents, but here is the standard | want to
make. And | don't know what that standard woul d be.
Maybe it is the sane one and you just extend it into
severe accident space. Maybe it is different.

That woul d be one approach. But you have
chosen a different one that says, "Here is a
technol ogy that you should add to your system" And
now, you have taken onto the regul ator an additi onal
burden that the public legitimately can call you to
account on.

And | wondered, is that a factor when you
| ook at your options?

MR. MONNINGER It wasn't an exclusive
factor. You know, one thought --

MR. DENNIG W have | ooked at this.
nmean, we did | ook at this consistency i ssue across the
fleet. That is one of the things that John will talk
about later. That is certainly sonething that people
can bring up. That certainly is, if you want to
consider it such, a vulnerability.

So, in that sense, a technol ogy-neutral

approach was -- | nean, we realize that there are
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different ways of doing things in the schene of
prevention and mtigation. |If you look at themin one
way, they all cone out to be the same. And so, there
is that argunent.

And so, we have proceeded with the
recommendati on, knowi ng that that argunent is there.
| guess how nmuch weight you want to put on that is
where you cone out.

MR. MONNINGER: If you are to | ook at the
filters, and 12-100, they assune an individual is
there. But, for this stuff, you know, severe
accidents, you look at the actual population. You
give credit for EP, which came up in the previous
di scussion this norning on econom c consequences.

If you were to pursue a potentia
per f or mance- based approach, the staff is pursuing it
under defense-in-depth, defense-in-depth for the

second barrier for the contai nment or the third

barrier for the containment. If you were to establish
that of filters, it would seem-- and given that the
popul ation is nost likely evacuated -- it would seem

like your nmetric would be sonething on |and
contami nation, that you would want your filter to
achi eve.

The staff isn't pursuing anetric for | and
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contam nation. The staff is pursuing filters to
address defense-in-depth for vulnerabilities in the
Mark | and Il contai nment designs.

So, you know, we are not prescribing sone
type of land contam nation nmetric. And it would seem
like, you know, if you wanted a perfornmance-based
approach for the filters, that is potentially --

MEMBER POAERS: It is not a performance-
based criterion for the filters; it is a performance-
based criterion for what you want to achieve on
safety. It is not evident to ne that you want to take
on this burden as the regulator in prescribing how
they achieve sone |level of safety which you are
| ooki ng for.

MEMBER RAY: Dana, let nme ask you a
guestion at this point. Do we think we can define al
of the scenarios that have to be considered in a
per f or mance- based approach for a beyond-desi gn-basis
severe-acci dent condition?

It seems to nme that the filter is
prescri bed because | can't do that or | am not
confident that | can do it.

MEMBER PONERS: Well, that is why | think
that | ama little surprised they come up with the

filtered, because, assuredly, | can define severe
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accident where the filter would, in fact, be fail ed --

MEMBER RAY: Right .

MEMBER PONERS: -- before the reactor. In
fact, | think it is alnost assured that in nany, many
of the seismc initiators, that the filter will fail

before the reactor becones at risk
MEMBER RAY: Well, | often think of errors
injust the sequence with which | go about coping with

t he events that puts ne on a spot | never anti ci pat ed.

But, in any event, the point is well-
taken. | amjust saying the concern with performnce,
with Option 4, with me is, how do |I know | have

covered everything that | need to? This seens |ike a
choi ce that you nake in the absence of being able to
do that.

MEMBER POVNERS: | nean, the answer turns
right around. You have built sonething that, in fact,
will not performin a significant class of accidents.

MEMBER RAY: That's right. Yes, you are
quite right about that. But it would in others. So,
all right.

MR. MONNI NGER: | guess the next slide,
slide 13, this was our cost/benefit analysis. As we
nmenti oned, the staff did not conclude that it was

cost - benefi ci al .
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And we do have Marty Stutzke on the line
for some questions on the PRA and sonme uncertainty
anal ysis that we did.

And in the backup slide, we have sone
additional charts. W can discuss those in a few
m nut es.

Slide 14, then. W present another -- to
a certain extent, this was the decision. It is the
exi sting cost/benefit analysis is down here. What
does it take to qualitatively walk you across this
line or this line? The staff is using sort of a
mental nodel that the cost quantitative analysis is
down here, and we are using qualitative argunents to
wal k us across the |ine.

VI CE CHAI RVAN STETKAR: Ckay. John, can
you go to 54 in your backup slides now?

MR. MONNI NGER:  Ckay.

VI CE CHAI RMAN STETKAR: You knew it was

com ng.

MR, MONNI NGER:  Yes.

(Laughter.)

VI CE CHAl RVAN STETKAR:  Now, first of all,
help nme out. |Is, indeed, the value of the Y-axis
mllions of dollars onthis slide or isit billions of

dol lars correctly?
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MR. SZABO Do you want ne to tal k?

MR, MONNI NGCER:  Yes.

CHAI RVAN ARM JO Sonebody hel p ne.

MR SZABO | am Aaron Szabo.

So, what this is, these are probability-
wei ght ed nunbers.

VI CE CHAI RVAN STETKAR: | am asking
you -- hold on a second. | just want to know whet her
that is an "M, or should it be a "B"?

MR SZABO It is mllions.

VI CE CHAl RMAN STETKAR: It is mllions?

MR. SZABO  Yes.

VI CE CHAl RMAN STETKAR: (Ckay. So, that is
a billion dollars?

MR. SZABO Yes, the thousand, yes.

VI CE CHAI RMAN STETKAR:  Yes. All right.

MR. SZABO But these are all probability-
wei ght ed.

VI CE CHAI RVAN STETKAR: | understand that.
This is what | asked for yesterday.

So, your best estimates are that the costs
that you use are actually nuch |lower than the cost
that you used in your analysis? |Is that the correct
interpretation?

Because, if | go back to slide 14 -- go
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back to slide 14 -- where the Y-axis is billions with
a"B", the range is from$1l billion to $10 trillion
right?

MR. SZABO Right.

VI CE CHAl RMAN STETKAR:  And if you | ook at
t he break-even point on 10 to the mnus 4, two tines
10 to the minus 4 core damage frequency, it is around
-- | don't know -- $2.5 billion, something |ike that,
that | efthand triangle there.

Now, if | go to slide 54, if those are

mllions of dollars, and you said you did an
uncertainty analysis, well, all of my uncertainty is
down way below a billion dollars. So, it says you

think you used the upper bounds of your cost
estimates, that you are confident that the cost of an
accident is on the order of, | don't know, $10-20
mllion. |Is that the right way to interpret this?

MR SZABO Wth slide 14, | think those
just used the MACCS2 consequence dol |l ars.

VICE CHAIRVAN STETKAR: Don't play
conmput er codes with ne.

(Laughter.)

You said you did an uncertainty analysis

MR SZABO Right.
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VI CE CHAI RMAN STETKAR: -- on the cost of

an accident. And yesterday, | asked for what was that
uncertainty analysis. This 54 slide | think purports
totell me what that uncertainty analysisis. | don't
care about the particular colors or what the different
dots nmean right at the nonent, or what those other
lines mean. This shows nme ranges of -- and they are
roughly a |l ognornal distribution with an error factor
of 10, whichis what | read in the report, but they go
way down bel ow the value that | think was used in the
analysis. | amtrying to understand if that is
actually the staff's state of know edge, that they
bel i eve that the value for the costs that were used in
the cost/benefit analysis that was represented on
slide 14 were, indeed, upper-bound costs from an
actual accident.

MEMBER BLEY: Well beyond the 95th
percentil e.

VI CE CHAI RVAN STETKAR: Wl |l beyond the
95t h percentile of this uncertainty distribution. And
| amtrying to understand that.

MR. MONNINGER: So, slide 14 -- this is
t he actual analysis and the data points. Slide 14 was
nore of a cartoon, and it isn't the exact val ue.

VI CE CHAl RVAN STETKAR: W don't play with
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cartoons. | have been doing plots. GCkay? | am
trying to understand what the uncertainty analysis is
telling ne.

MR. MONNI NGER: Yes. Right, right.

VI CE CHAI RVAN STETKAR: | under stand what
t he uncertainty analysis is telling ne when you vari ed
t he core damage frequencies --

MR, MONNI NGER:  Yes, yes.

VI CE CHAI RVAN STETKAR: -- by a | ognor nal
distribution with an error factor of 10. |If the nean
value is two tinmes 10 to the mnus 5th, the two tines
10 to the mnus 4th that you used is about the 99th
percentile. W are 99 percent confident that the core
damage frequency woul d be less than that two tines 10
to the mnus 4, which is where we just hit the break-
even cost/benefit.

Now | was aski ng what our best eval uation
of the uncertainties on the vertical axis would tel
us. | think this is telling us that we believe that
t he costs that we used were beyond the 95th percentile
of our uncertainties onthe cost, that we would really
bel i eve the cost to be much | ower.

And if | ammsinterpreting that, | want
t o understand why.

MR. MONNINGER: So, if you will allow, we
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have Marty Stutzke, who actually did the analysis. He
is on the line and, hopefully, he heard the
di scussi on.

Marty, could you describe, | guess, the
uncertainty analysis you did and, in particular, how
we changed the consequences? And did we include
of fsite property danage i n the consequences or was it
j ust health consequences, et cetera?

MR. STUTZKE: Yes. Ckay. Can you hear

MR. MONNI NGER: W can hear you.

MR. STUTZKE: Very good.

The uncertainty analysis considered the
uncertainty in all of the types of consequences. So,
popul ation dose, offsite economc costs, onsite
econom ¢ costs, and worker dose risk as well. Al of
t hose consequences were assuned and now nmeans that we
are equal to the results that we got out of the MACCS2
runs, and they also have a | ognormal error factor of
10 applied to them

VI CE CHAI RVAN STETKAR:  You know, Marty,
| understand all of that, if, indeed, the Y-axis val ue
on the slide that we are |ooking at here, slide 54,
has a "B" init instead of "M, because | can see what

you did then. [If, indeed, this slide is in mllions

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

138

rather than billions with a "B", | don't understand
what you di d.

| did two plots. | have been doing two
pl ot s here.

(Laughter.)

| don't have the benefit of having visual
ai ds here.

But, fromwhat you said Marty, | would
have expected the costs to vary higher and |ower
substantially around the nean value fromthe results
of the cost/benefit analysis, right? | nean, if you
said you used the MACCS2 as the nean and then fit a
| ognormal with an error factor of 10, that uncertainty
di stribution woul d span hi gher and | ower t han t he mean
val ue, right, considerably, because that is a pretty
broad distribution.

MR STUTZKE: Yes.

VI CE CHAI RMAN STETKAR  But, if, indeed,
what we are showing here is units of mllions of
dollars in the uncertainty analysis, then| don't know
what was done.

MR, STUTZKE: Well, the uncertainty
analysis that | did was focused on calculating the
reducti on on an annual or a per-reactor-year basis.

But we certainly need to consider the renaining plant
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lifetime, and | believe there is econom c discounting
in there for the time val ue of noney.

CHAl RVAN ARM JO But we can't plot one on
t he ot her.

VI CE CHAI RVAN STETKAR: But that is
still --

MEMBER SCHULTZ: That is still too big.

VICE CHAIRVAN STETKAR: There are
uncertainties, not discounting, and things |Iike that.
Use the sane financial rules --

MEMBER CORRADI NI :  Can | ask one question
just to clarify, Marty? So, is the triangle from
Enclosure 5 to the left with a high frequency of a
hal f frequency, is that triangle exactly the sane, is
that value the same calculation that is coincident
with 54 and the value in mllions of dollars at the
far left end, which is close to or greater than the
95t h percentil e?

| guess what | amthinking is they are the
sanme val ue by the sane nethod. |[|f they are not, that
is what | guess we want to start w th understandi ng.

CHAI RVAN ARM JO | don't think we can
overlay this chart on 14 easily.

MR. STUTZKE: They shoul d be the sane

val ue, to ny under st andi ng.
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MEMBER CORRADI NI :  They should be. Is

that correct? They should be the sanme val ue?
MR. SZABO Well, just multiplied by the
nunber of years. This isn't on a per-reactor-year

basis. These are totals for the whole fleet.

VI CE CHAI RVAN STETKAR: | understand this
curve.

MR, SZABO  Yes.

VI CE CHAl RMAN STETKAR: (Ckay. | really do
understand slide 14. | understand it. Now maybe

shoul dn't, but | thought | really understood slide 14.

And | understand what was done to assess
the uncertainty on slide 14, as you slide back and
forth horizontally on the core damage frequency scal e.
| understand it is for the whole fleet. | understand
that there is a bunch of magic that is done in terns
of discounting financial values, but, indeed, it is a
pl ot .

| asked yesterday for -- there was a
statenment that said that the cost information is
eval uated al so -- an uncertai nty anal ysis was done on
the cost information, which says that there are
uncertainties on the vertical scale. And | asked what
wer e those uncertainties and what does that plot | ook

li ke, and we see 54. And | think | understand what 54
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nmeans, except it doesn't seemto be consistent with
what | read in text and what | hear people saying
orally to descri be what was done.

Fol | ow ne?

MR, MONNI NGER:  Yes.

VI CE CHAl RVAN STETKAR: I n ot her words, as
M ke pointed out, if, indeed, these are mllions, if
| look at the blue line at the top of figure 54, the
diagonal line, and | trace it up to the place where
all of the vertical dots are all lined up, that is
about where the lefthand triangle falls on slide 14.
Trust me, it is.

That says that the uncertainty analysis
did not use the nax analysis as the nmean. It used it
as sonething like the 95th percentile or higher, and
that we are confident, as an agency, that the costs
are nuch |ower than that. But that is not what Marty
said. Unless the lefthand axis here is actually
billions of dollars and not mllions of dollars,
because, then, it seens to actually nake a |ot of
sense.

CHAl RMAN ARM JO.  That is right; we have
it here.

MR. MONNI NGER: Aaron, do you have the

tables fromthe reg analysis that you could QA this?
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VI CE CHAI RVAN STETKAR: It is probably too

much detail, but | would like some feedback on that
because it is inportant to understand if, indeed --
well, | don't want to take up nore tinme, but | really

want to understand what was done here.

MR MONNINGER  This afternoon, we
understand the Conmittee nmay have a letter-witing
sessi on.

VI CE CHAI RVAN STETKAR:  We will, we hope.

MR. MONNI NGER: Whuld it be appropriate if
we came back and --

VI CE CHAI RVAN STETKAR:  Yes. Yes, that
woul d be fine, John.

MR. MONNI NGER:  Ckay.

CHAl RVAN ARMJO It would be nice if you
coul d overlay, conpare a chart overlaying 54 onto 14.

VI CE CHAI RVAN STETKAR:  Fourt een.

CHAl RVAN ARM JO  And then, that woul d
resol ve our issues.

MR. RULAND: Can | just suggest sonething?
Part of the problemhere is we had different staff
nmenber s devel op di fferent graphs. And you know it; we
owe you an answer to cone up with what the answer is.

MEMBER CORRADINI:  Don't let us do it.

VI CE CHAI RVAN STETKAR:  Yes, that's right.
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You don't want us to do that.

MR. RULAND: That is correct.

MR, MONNI NGER:  And 54 was explicitly
plotted and 14 was neant to be --

CHAl RVAN ARM JO  Yes, we under st and.

MR MONNINGER: So, we will cone back

Ckay.

So, we could say go to slide 55, et
cetera, but | think we were back in -- would that be
fine?

So, these were the backup slides
potentially from yesterday. So, naybe we will do

that. Slide 55.

And this is the baseline values that were
used within the PRA study. W brought this table
forth to hel p explain the prior table on slide 54, and
the following slide is the uncertainty, t he
di stribution values that Marty had sel ect ed.

| know yesterday there was a question

regardi ng within the consequences it says "Per tables

X7 and X8" there. | believe that refers to, it should
be to Encl osure 5(b), table 7 and 8. |Is that correct,
Marty?

MR. STUTZKE: No, unfortunately, those are

just plain typos.
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MR. MONNI NGER: Ch, they are typos.

(Laughter.)

MR. STUTZKE: Because, originally, |
t hought it would be something |ike 5C 7.

MR. MONNI NGER R ght .

MR STUTZKE: But it table 7 and 8 in
Encl osure 5C.

MR. MONNI NGER:  Ckay.

MR STUTZKE: Wich are, in fact, received
fromthe MACCS cal cul ations fromtable 7. Table 8 is
their input fromtheir regul atory anal ysis.

MR MONNI NGER:  So, slide 57. There was
a di scussi on yesterday, within a process, is inclusion
of qualitative argunents consistent wth agency
process and practice? Back in 1993, there was a
Comm ssion paper and a Commission SRM and this is
somre of the Ilanguage regarding the Conm ssion's
t houghts at that tine on the backfit rule.

Maybe t he second sub-bul | et there and t hen
subsequent slide, you know, they are basically saying
don't be too strict or too rigorous, essentially, is
what this slide says on 57.

And t hen, slide 58 brings up the notion of
gualitative argunents within the first and the second

bullets there. So, this was sort of the Conm ssion's
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t hought s and gui dance on the backfit rule that |eads
the staff into the belief that inclusion of
gual itative argunents are consi stent with the agency's
expectations on the backfit rule.

MEMBER POAERS: That is absolutely true.
That is absolutely the truth.

MR MONNI NGER:  Yes. And then,
subsequent |y, on the next slide, we nmention
NUREG BR- 0058. So, the stuff fromthe '93 SRM was
then put into NUREG BR-0058, and it tal ks about
gualitative argunents, et cetera.

And then, the whole issue conmes up with
the screening criteria that is used for the backfit
and to neet the safety goal policy, and issues with
the screening criteria being heavily based on core
damage frequency, and the notion of defense-in-depth.
Yes, there | used the word "defense-in-depth" probably
too nmuch; whereas, | neant to inply containnent.

MEMBER POVNERS: | npossi ble that you woul d
use the word "defense-in-depth" too much

(Laughter.)

MR MONNINGER: | referred to the NUREG
And t hen, when you do do the word search, it doesn't
show up much inthe NUREG It is nore in terns of how

they treat containnent and contai nment performnce.
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So, it talks about the bal ance here for defense-in-
dept h bet ween the reactor systemand t he contai nnent.
But, then, at the end there, it talks about these
neasures aren't great for addressing i ssues associ at ed
with relatively-poor containnment perfornmance. So,
that is within NUREG BR- 0058.

And if we take it to the next slide, they
establish additional considerations for containnment
performance. This is the discussion within the NUREG
| pulled it inits entirety. They are talking about
rel ativel y-poor contai nment performance and that you
can't necessarily rely upon the guidelines in there,
and additional considerations cone into play. A lot
of it goes to nmanagenent discretion as to whether
i ssues should or should not be pursued, a nanagenent
discretion and a determnation that an issue
associated with containnent is a substantial safety
enhancenent .

MEMBER POVERS: When you look at this, it
all reads very nmuch |ike the same justifications that
came about with the whol e i dea of wetwell venting. |
nmean, it seens like you are justifying venting here.

That next step of putting a filter, an
additional filter -- there is already a filter on the

vent -- but putting an additional filter onit is the
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step that | don't see. And that comes down to sone
nore quantitative standard you have in mnd, but
aren't willing to articul ate.

MR DENNIG Inny mnd, it gets to the
prem se that you have a filter on the vent and it is
the wetwell. | think everybody understands that there
is alarge capacity in the wetwell to do that.

MEMBER POAERS: I n gallons.

MR DENNIG Right, and | think where the
concern conmes up is, what are the circunstances and
what are the conditions, what are the tenperatures,
what is the saturation state, what is the depth of
that pool that is going to deternmine the DF you are
going to get in a particular accident? Wen we think
about that wuncertainty, and | ook at where that
uncertainty has been estimated in the past, it
basically says that, while you can get a substanti al
benefit fromit under sonme circunstances, under ot her
ci rcunst ances you are not going to get very much

And so, it is in the terns of that
uncertainty that we devel oped the interest in the
external filter. So, that is basically the thought.

MEMBER PONERS: Yes, and it is one that
woul d be fun to pursueinalittle nore rigor because,

for instance, we certainly have seen frequencies to
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torus failures. | nean, | have got photographs that
show you that these things get old; they can fail.
And we can certainly conceive of accident scenarios
where you don't have the torus. But, then, you don't
have your filter system either, do you?

So, you haven't addressed that issue very
well. That is kind of where | get into the difficulty
of prescribing a solution.

MEMBER CORRADI NI :  Versus prescribing --

MEMBER POWERS: Performance criterion

MEMBER CORRADINI: -- a quantitative
per f or mance neasure?

MEMBER POWERS: Yes. | nean, that is
where the rub cones.

MR DENNIG Right. You know, we wi nd up
in here is the performance netric, and how did you
estimate the performance netric, and what are the
uncertainties.

MEMBER PONERS: W always do that. |
nmean, that is the whole --

MR DENNIG W get right back into that
di scussi on agai n.

MEMBER POAERS: That is why we have this
institution here, is exactly that. | nean, you are

t he public representative to assure yourself that what
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t he desi gner has done, he clains he has actually, in
fact, done -- | nean, you are never get away from
t hat .

MEMBER RAY: Can we describe a performance
requi renent that we know we can neet?

MEMBER PONERS: Well, we certainly have
one.

CHAI RMAN ARM JO Wl |, | have heard a
decontam nation factor of a thousand is kind of |ike
a nmetric that you would want a system an overal
system to achieve.

MEMBER BROWN: That assunes there is a
vent .

MEMBER RAY: No. That is not what | am
saying. | amtalking about circunstances that Dana
was tal ki ng about, which are that these things, for
one reason or another, don't neet that perfornmance
requirenent. In other words, you have got to say the
performance requirenent is associated with certain
assunptions, it seens to ne.

MEMBER POAERS: Always. Yes. | nean, |
don't think I can get away fromthat.

MEMBER RAY: True enough. But, therefore,
the weather seenms to fit that sanme category in the

sense that it assumes conditions which mght not
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exi st, as you well pointed out, the seisnm c event that
is nore likely to destroy the filter than it is the
t or us.

MEMBER POAERS: See, | don't think I ever
get away fromthat.

MEMBER RAY: Yes, | grant you.

MEMBER POAERS: What | am questioning is,
does staff really want to take on the burden of
justifying those assunptions?

MEMBER RAY: | don't know that the
i ndustry wants to.

MEMBER POWNERS: Well, the industry,
unfortunately, always gets to.

(Laughter.)

| nmean, that is exactly the burden that is
i nposed on them is choosing a set of assunptions that
can be justified toultimtely the Comm ssion and even
nore ultinmately to the public, in the sense that the
Commi ssion is the representative of the publicinthis
case.

| mean, | hate to tell you, but that is
the world they livein. |If you look historically, it
is the burden they took on thensel ves when they asked
for the transfer of nuclear technology fromthe

government that had developed it to the private
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sector. They voluntarily understood that they were
taki ng on that burden. And now, why staff would want
to relieve them of that burden and take it on
thenselves, a little of a nystery to ne. | wouldn't
do that if | were you

(Laughter.)

MEMBER RAY: That is the point that we
have been tal ki ng about here, is that the problemw th
the perfornmance requirenment is it has got to be
sonmet hing that is achievable.

MR. MONNINGER: So, the next slide is a
little bit nore discussion on the reg analysis
gui del ines, discussing difficulties for changes that
result in only inproved performance and no change in
core danmge frequency.

The next slide, slide 62, goes back to the
ei ghties, and what we nentioned yesterday was the
approval of venting and how the venting, the approval
at that tine was for both prevention and mtigation of
severe accidents. And these are sone of the quotes
within the staff's SERs at that tine.

So, the whol e notion for the approval from
the NRC for venting has essentially existed for severe
accidents since the eighties. W just have not gone

as far as to provide, to spec-out design paraneters
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for piping, valves, et cetera. So, that was the next
sl i de.

So, that was what we believe was our
foll omup fromyesterday, our takeaways. W did not go
t hrough probably slides 15 through 50-sone. | am not
sure if you want to quickly go through those.

MEMBER PONERS: | amvery interested in
goi ng through 16.

MR. MONNI NGER: Si xteen? Ch, yes, these
were our qualitative argunents. As we discussed, you
know, defense-in-depth has various definitions out
t here, but one of the universally-accepted ones is
multiple barriers, barriers to the rel ease of fission
products from the fuel to the cladding, to the
containment, to EP. And the containnment is an
essential element of that defense-in-depth.

The Mark 1's and Mark 11's through the
PRAs that have been conducted through the years have
a historically-high conditional containment failure
probability.

MEMBER PONERS: Now that is the catechism
that we reiterate, and | do it all the tinme, is that
we have in the BWRs a low, relative to other things,
core damage frequency, and that we have a higher

conditional containment failure probability. Betw xt
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the two, they end up about the same as other designs
have.

Now you are injecting an additional
consi deration here, which says now, for defense-in-
dept h purposes, | would like to have things about the
sane for each of these essential el enents of defense-
in-depth. And that struck ne as interesting because
we have not done that up until now. But, | nean, we
have toyed with it 25 years ago, where there was
interest in having additional containnent failure
probability. Initially, | think people trotted out 10
to the mnus 3rd as a condition, realized that it was
not likely, and then they went up a decade at a tine.
Finally, we said around .1.

Is that what you are |ooking for, is
something equivalent to a conditional containnment
failure probability of .17

MR. MONNI NGER: No, we are not specifying
the netric. W want to bring the val ue down, but we
are not sayi ng what the val ue shoul d be.

MEMBER PO/NERS: Yes. You have articul at ed
it qualitatively, but in your mnd, then, you said,
"“Ah, here |I have sonething."

MR, MONNI NGER:  Yes.

MEMBER PONERS: And the conditiona
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contai nment failure probability is for the --

MR MONNI NGER: W don't even think that
the BWRs, the current fleet, nmeet the .1. Maybe the
new reactors do.

MEMBER PONERS: Yes. | nean, from nenory,
for the representative plants we have done, | think
BWRs run between about .8 and .2 or sonething |ike
that, and PWRs between .3 and .01 and things Ilike
that. You want to see those things nore aligned with
each ot her.

MR MONNINGER: C oser. | nean, but the
staff does still recognize that the boilers do have a
| oner cal cul ated CDF. They don't have to be perfectly
in line.

But, whereas, we propose this as a pro,
slide 16, in enhanced defense-in-depth, we also
recogni ze on slide 24 -- maybe this isn't the best
title -- "Consistency Between Reactor Technol ogies,"
exactly what you discussed. You know, the CDF
contai nment performance, the level of safety out
t here.

W recognize that the fleet provides a
relative level of safety that is conparable. If we
pursue something with the Mark I's and the Mark |

containnments to address this issue for defense-in-
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depth, are we being inconsistent across the fleet?

If the fleet has -- there are variations
-- a certain level of safety, but we are still
pur sui ng sonething for the Mark 1's and Mark Il's, are
we being inconsistent? So, we have put this within
our qualitative argunents. It is a con against us.
It is a negative agai nst us.

So, we have tried to as nmuch as possible
throw out a bunch of qualitative argunments that we
t hought had nerit. This is exactly what you are
di scussing. W are trying to be upfront with it, to
say it is counter to the defense-in-depth argunent.

Also, there is a slide on the Severe
Acci dent Policy Statenent, which essentially |aid out
t he resol ution of severe acci dent issues for operating
reactors. And the staff closed out severe accidents
for operating reactors in the early nineties, and what
we are doing, proposing to do, is actually counter to
this. You know, we are reopening severe accidents for
operating reactors.

But, with that said, all the orders that
were issued this past Mirch do the same thing.
Essentially, all the NTTF recommendati ons reopen it.
But we have tried to highlight sone of the various

pros and cons out there in our qualitative argunents.
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MR DENNIG W are just arguing in the

case of the Mark | and the Mark Il, with operating
experience from Fukushima and the previously-
identified overpressure vulnerability, that the con
arguments of the Severe Accident Policy and
consi stency and treat nent of the bal ance of mtigation
and prevention is not controlled for Mark I's and Mark
I1's, from operating experience, aligning with our
previ ous analysis, and in large part resulting froma
previously-identified wvulnerability about whi ch
somet hi ng can be done.

MEMBER PONERS: Well, if | go back to 16,
the next step you have here is open for the |ost
contai nnment barrier that we are venting". Again, you
al ready have a filter on this system \Wat you are
| ooking for is some additional filtration --

MR. MONNI NGER: Yes, nore reliable.

MEMBER POWNERS: -- capability here, not
because of the additional filtering capability, but
because, | think, it makes it nore pal atable to do the
venting. The venting is what protects the barrier.

MR, MONNI NGER:  Yes.

MEMBER PONERS: The venting protects.

MR. MONNI NGER: Yes, the reactor building

and t he contai nnent.
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MEMBER POAERS: It is really not the

filtering. It is the percolativity to do the
venting --

MR, MONNI NGER: Yes.

MEMBER PONERS: -- that you are trying to
enhance with.

MR. MONNINGER: And the filtering and the
suppressi on pool and the plate-out and the sprays. In
the argunment, we also believe that there is sone
uncertainty there. W believe variations with the
suppressi on pool, the exact acci dent sequence you are
in, the timng of the sequences, the anount of water,
t he suppression pool levels, et cetera, all those
t hi ngs, you know, once you have the severe accident,
you have that cl osed coupli ng between your contai nnment
and your reactor. And we believe or our thought is
that the filter is, to a large extent, independent
upon the conditions within the containnent and the
reactor. There is nmuch nore certainty in the
performance of an external filter than a strong
reliance upon the coupl ed contai nnment reactor severe
acci dent environnent.

MEMBER PONERS: The idea, there is sone
sense of independence between the two.

MR, MONNI NGCER:  Yes.
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MEMBER PONERS: You know, | think you are

probably right. | nmean, if we are not too punctilious
on this, you cone up with that kind of statenment. You
know, the reduction of uncertainty -- fair enough

You get additional conpensation. So, it is two
things. It is percolativity to vent and sone
additional filtration is your argunent?

MR, MONNI NGER: Yes.

MEMBER PONERS: The final one is filtering
i nproves the confidence to depressurize. Confidence
in what? Wo is confident?

MR. MONNI NGER: The operators. Well, it
woul d be the NRC s confidence, too, if they were to do
it. But, also, the operators and the people onsite,
they would have inproved confidence in a highly-
reliable system And therefore, we believe the
reactor building should be accessible for neasures
post - severe-accident. It provides a high | evel of
confidence that your systens, your nornal systens,
maybe they weren't available at first; you could go
in, you could recover them You could put in
tenporary equiprment, et cetera. It provides
confidence that upfront you have a neasure to deal
with the source term take away that forcing function

fromthe containnent, and allow you to proceed with
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the rest of your severe accident managenent program

You know, it is not just within the
reactor building; it is within the site. | nean, if
you looked at not just the radiological field
surrounding the reactor building of Fukushinm, but
just the sheer debris, whether it is the debris from
the tsunam or the debris fromthe reactor building
all over the place, we believe a dedicated design
system with the filter would provide significant
benefits to acci dent managenent.

MR. DENNIG The notion is that confidence
certainly increases in the direction of nore
confidence with a filter conpared to without afilter.

MEMBER POWERS: Filters give you nore
confidence --

MR DENNIG Right. To the extent that
you want to wei gh that as inportant or not inportant,
again, all these things are qualitative and can't be
noneti zed or quantifi ed.

MEMBER POAERS: W have done it with HEPA
filters.

MR DENNIG Different people can cone
down in different places as to whether one thing is
important or not. And that is certainly the case.

MEMBER POWERS: And that has been the
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thesis of every HEPA filter system | have ever
designed. It is two is better than one, and if two is
good, we will put threein. That is exactly how we do
it.

MR. DENNI G Sonebody coul d propose that.
| don't think we would turn it down.

MEMBER POWERS: | woul d hope you woul d
turn dowmn a HEPA filter design

(Laughter.)

CHAl RMVAN ARM JO | think we need to get
to slide 52.

MR. MONNI NGER:  So, | heard a proposal for
a slide 52?

CHAI RVAN ARM JO. | think unless there are
a lot of questions --

MEMBER PONERS: The argunents, | nean the

i pso facto assunmes you are concedi ng ongoi ng rel ease

something on the order of half a billion curies into
the environnent as soon as you say, "I am going to
vent." And | would be interested in a discussion of
t hat .

The noble gases conme out. There is
not hi ng you can do about them
MR MONNI NGER:  Ri ght.

MEMBER POMNERS: And it is a bunch of
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radi oactivity to rel ease.

CHAl RMVAN ARM JO | think you have a slide
on that.

MR. MONNI NGER:  Yes, 50 or 51 on the noble
gases. Yes. And then, we also have a slide on the
smal | particles.

So, slide 51, there was a question froma
previ ous ACRS neeting on the inpact of nobl e gases on
site operation. W engaged our staff within the Rad
Protection Branch. They did sone anal ysis | ooking at
it. And for the majority of the neteorol ogical
conditions out there, they believed it would have no
impact. G ven the elevated rel ease, given the w nd
conditions, the m xing, et cetera, for the majority of
nmet eor ol ogi cal conditions it woul d have essentially no
i npact on the site.

Where it woul d potentially have an i npact
would be on a plune inversion where it would cone
directly down on the site. They did do some rough
calculations, and there is, | guess, enmergency limts
for radi ol ogi cal exposure up to once in your life up
to 25 rem They believed it is within those energency
exposure limts.

MEMBER PONERS: These are primarily shine?

MR, MONNI NGER:  Yes, yes.
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MEMBER SKI LLMAN:  Did you have st akehol der

i nput on that issue?

MR. MONNI NGER: Ch, on nobl e gases? No,
not at all. W had the last ACRS neeting. | am not
sure if we had any public neetings between that, and
| don't recall it comng out of any stakehol der
f eedback or input.

MEMBER POWERS: So, you woul d see that
site operators would nove to shielded | ocations, the
vent woul d be activated. You would get dispersal, and
that is presumably the end of it, save for this
pecul i ar inversion situation.

MR.  MONNI NGER: Maybe the difference
between the filter and the status quo. This issue
comes up regardl ess of venting.

MEMBER PONERS:  Yes.

MR.  MONNINGER:  Where it cones into
potential significant for filtering would be that
there woul d be an increased propensity to vent.

MEMBER POVERS: Right.

MR MONNI NGER:  You know, it would be
there regardless. But if soneone had a hi gher | evel
of confidence than we think the filter would have,
they may increase the potential that it would be

actuated. So, this would potentially rise alittle
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bit higher. But the potential exists for all venting
oper at i ons.

MR. BETTLE: It does bring in one other
consideration. The existing order, since it was
before severe accident, says that the rel ease point
would be at the roofline or higher. Wll, the
European plants, there seens to be probably a
reasonabl y-even m x that the discharges run up the
el evation of the elevated rel ease point or released
essentially at the roofline. | think the noble gases
woul d be the biggest consideration as to how far up
you have to make a rel ease.

MEMBER SCHULTZ: Are there other issues
that we would Iike to have the staff respond to that
are in the package that we haven't yet exam ned?

(No response.)

And then, slide 53, John, would you like
to concl ude on that?

MR, MONNI NGER:  Yes.

MEMBER SCHULTZ: Excuse ne. Fifty-two.

MR. MONNI NGER: So, |ooking holistically
at the analysis that the staff did, considering the
i nput from external stakehol ders, the know edge that
we have gai ned t hrough our international interactions,

and when you pull that together in an integrated

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

164

deci si onmaki ng process, i ncl udi ng bot h t he
guantitative and qualitative factors, we think it best
supports the position for a requirenment for filter
vents for Mark | and Il containnments. And the
preponderance of that recommendation is based on
def ense-in-dept h consi derati ons.

And t hat concl udes t he staff's
presentati on.

MEMBER SCHULTZ: Any ot her conments or
guestions fromthe Commttee before we open to public
coment s?

(No response.)

Seeing none, | would like to do so. W
have had two requests for public comments, one from
Steve Kraft and one fromMary Lanpert, as | mentioned
earlier.

For | ogistical reasons, | amgoing to ask
Steve to speak first while we open the line. Steve
al so have fam |y considerations that he needs to neet
as wel | .

So, Steve, please start your comrents now
whil e we open the phone |ines.

MR. KRAFT: Thank you, Dr. Schultz.

Sitting here, | got a nessage that my son

had a car accident and | have to get out there pretty
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quick. He is fine; he may not be when | get hone.

(Laughter.)

So, let ne just nake a few coments. And
| don't know whether Jeff Gabor night want to make
comments a little later.

First, on the question of the industry's
commitnent, | have listened for now what anounts to a
full day of a msinterpretation of our letter. | am
not sure what else you want. The paragraph in the
letter is clear. The industry is commtted to
mtigating rel eases of |and-contanm nating
radi onuclides during a severe accident through a
per f or mance- based approach to filtering. | am not
sure | can nmake that any clearer.

| woul d never have been permtted to sign
that letter if | did not have the | eadership of the
i ndustry okaying that statenment. So, that is a
commitrment in the context of what it says.

The second thing | want to say is that
proposal that we nade for performnce- based approaches
using filtering strategies solves two problens
together, which in our mind makes it a nore el egant
solution than the external filters because you put
wat er in contai nnent, you quel ch the core debris, you

arrest the progression of the accident, and you filter
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at the sanme tine. So, that, to us, is the beauty of
doi ng that.

In listening to the staff -- now | have
not read the SECY because it is a draft and we haven't
seen it -- but, in listening to the discussions
yesterday and today, | get the inpression that there
is this aura built up around external filters that is
probably unwarranted. They are systens and devices
i ke any other. They have their failure nodes. | am
hoping when | read the SECY | will see them expl ored,
certainly tothe extent that filtering strategies have
been explored in the SECY

Agai n, as the point we nade nultipletines
yesterday in our presentation, for the benefit of
t hose who, unfortunately, couldn't be here because of
the weather, both the external filters and filtering
strategi es only work under the exact sane conditions.
So, the questionis, if you can show in an individual
plant analysis that you achieve whatever the
performance basis would be -- and | agree with the
di scussion | heard between Harol d Ray and Dana Powers
that you would have to have -- what are those
assunptions and everything el se -- that you then could
show you neet that performance basi s, and perhaps t hat

would lead to an external filter or sone sort of
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internal filter, as the utility m ght determ ne.

Let me tal k about cost for a second. | am
not going to conmment on any individual cost you m ght
have been given by a vendor. That is not nmy role. |
don't know what they are.

But I will tell you this: listening to
only the vendors is only half the story. You have to
talk to the utilities and ask themwhat they think of
those costs. Traditionally, vendors don't include in
their estimtes owner costs and other changes that
woul d have to be made in the plant to acconmodate the
systemthe vendor is proposing, not to nention other
things that need to be done, which would include the
possibility of a new buil ding.

So, | think when you add up all those
costs, | think you are to the outer edge of the higher
nunbers as opposed to the edge of the | ower nunbers.
That is independent of the vendor. These are things
vendors typically don't know about, and utilities,
t hen, have to take a vendor proposal and run their own
cost anal ysi s.

On the question of qualitative analysis,
we said yesterday that the qualitative anal yses have
aroletoplay. W think that role is fairly limted.

There are limted circunstances. But what we woul d
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recommend, that when you finalize the SECY, it nay be
made crystal-clear where the quantitative analysis
stops and the qualitative anal ysis begins, sothereis
no confusion in the mnds of the readers and the
deci si onmaker as to what they are basing their
deci si on on.

The question about confidence -- |'m
sorry, | amusing the terns differently. On the SECY
t he deci si onnmakers are, obviously, the Commi ssioners.
Inthis context during an acci dent, the deci si onmakers
are the people at the plant in the technical
operations center, et cetera, et cetera.

About whether or not they would open up
t he val ve, open up the vent at the right tinme, we have
t he best-trained operators inthe world. W drill, we
drill, we exercise, and when t he new SAMz cone out --
we are rewiting themnow EPRI is working on a new
techni cal basis, and then they will be further amended
if we went tofiltering strategies. You would have to
anmend themif you did external filters. W wll drill
on those. W in the industry and the managenent t hat
runs t hese plants have hi gh confidence that that vent
wi |l be opened when that vent has to be opened. Wen
| talk the industry | eaders about it, they don't even

think that is an i ssue because of the training that we
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do.

Lastly, listening tothe discussioninthe
first part of the norning on econonm c consequences of
| and contam nati on, and t hi nki ng back to t he Sept enber
11th Conmission briefing, it seenms to nme that we
included this in our letter of Cctober 5th, that the
f our i ssues, econoni ¢ consequences of | and
cont am nati on, Recommendation 1 out of the Near-Term
Report, the Ri sk Managenent Task Force Report, and
this question of filtering, are really one and the
same i ssue. They are all linked. They all have to do
of fsite consequences, sonme nore directly than others.

| think they need to be |ooked at
t oget her, so you have one way of approachi ng sol ving
t hese problens as opposed to four or five different
ways of doing it.

That concludes ny remarks. | appreciate
it. Thank you very nuch

MEMBER POAERS: May | ask a question?

CHAl RVAN ARM JO.  Sure.

MEMBER POWNERS: There has been a | ot of
di scussion on the confidence of operating the filter.

MR KRAFT: |I'msorry, Dr. Powers?

MEMBER PONERS: O operating the filter

systemor the venting system and you have indicated
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that you have a very high confidence. | mean, how do
we know that for sure?

MR. KRAFT: Well, we know that for sure on
the basis of our training prograns, the drills. You
can't draw parallels, we don't think, between what
happened at Fukushi nma. Those operators were not as
wel |l -trained. Your own reports say this; | am not
sayi ng anything new. They don't have plant-specific
si mul at or s.

When you read the sequences that you see
in the reports and, then, also read the nanagenent
guestions raised by their own reports, particularly
the Diet report, | think that you see a picture that
does not replicate here. And so, that is what gives
us confidence here.

MEMBER PONERS: The only anal og that cones
to my mnd on this operation of the vent is the
depressuri zati on of the reactor cool ant systemand t he
propensity to get into a long-term station bl ackout
because we operate on batteries so long that we get to
the point that we cannot depressurize the cooling
system And that tends to be a fairly-significant
severe acci dent sequence for BWRs.

Can you relate the two? | nean, | presune

you train on depressurizing the reactor coolant
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system And there, | understand the tradeoff.
Depressuri zing the reactor coolant system when, in
fact, it does not need to be depressurized, is a
tremendous corporate cost. And so, there is sone
hesitancy to do it.

Here | amnot sure, if | amin a severe
accident and | knowit, I amnot sure what the cost of
operating the vent is that woul d cause sonebody to be
hesi t ant .

MR. KRAFT: Well, I'"'msorry, | don't mean
to read sonmething sinister into that question, but --

(Laughter.)

Are you suggesting that cor porate
managenment woul d order actions not be taken --

MEMBER PONERS: No, no, no, no, no. | am
putting nyself into an operator's position. | am
sitting there at the switch. What is going through ny
mnd? | know that if | follow procedures, | cannot be
criticized. Okay?

And so, one of the primary justifications
that has been presented to us by the staff here is
that the hesitancy to operate the vent would be
aneliorated in sonme sense by the existence of an
external filter system So, | amtrying to understand

that nore. And | amtrying to understand it from your
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per specti ve.

As | said, the only analog | can take that
| have seen from this is depressurization of the
reactor coolant systemin a BWR There may be better
anal ogs, but that is one that cones to ny mnd.

MR. KRAFT: Well, here is what | can say:
| gave you the answer | could give you which is based
on training. W spoke at great length and had a | ot
of good dialog with the Subconm ttee yesterday on our
pilot, tabletop pilot. | think the behavior of
operators is sonething that we will look into very
deeply. | said we will have SRGs involved in those
di scussions, and it would be a question we will have
to explore as to, you know, put yourself in the
position of having to throw that switch, open that
val ve, whatever it is you do to do it. And these
folks liveinthe vicinity. Famlies are right there.
Children are in schools. Those are the issues you are
talking about. | think that is a question we are
going to have to explore.

But, again, what the industry | eadership
and managenent of these plants tell nme is that they
rely on their training, highly-trained operators, and
they do what is required of them That is the only

answer | can give at this point, pending further
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expl oration through our pilot studies.

MEMBER PONERS: Well, if | look at the
Fukushi ma accident, there are huge nunbers of issues
that | do not know the answer to, pending nore
detail ed exam nation of the plant and things like
that. But a couple of them one is | got hydrogen
expl osions, but |I didn't think I would have them
still don't understand those very well.

And the other was a reluctance to vent the
systens. And so, | amdelighted to hear that you, in
fact, are |ooking at that because | think that is an
i ssue where we have to have absol ute confidence that
the operators will operate that system Because the
whol e idea of wetwell venting was introduced to
conpensate for the higher wvulnerability of the
containnment, and | would say we have to have it. |
have no doubt in the operators nmyself, but this is one
of those things where we definitely won't trust, but
verify.

MR. KRAFT: | guess that is a very hel pful
expl anation, and I think that, yes, when we put in the
wetwel |l vent, it was an attenpt, it was an effort to
make sure that you did filter those releases. |If you
| ook at the EPRI report, the filtering of the rel eases

t hrough the wetwell vent, provided you control the
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pressures of contai nnent so you don't go to saturation
of the suppression pool, are identical to the behavior
and performance of the traditional water-based filters
that you see being used in Europe. So, fromthat
st andpoint, the operator is in the sane boat, and the
filter doesn't nake a difference.

MEMBER POAERS: That is right.

MR. KRAFT: But, again, we will take your
comment s onboard and we will explore it.

Thank you very much for your kindness in
letting me be first.

MEMBER SCHULTZ: Thank you for your
coments, Steve.

| would like to now ask Mary Lanpert from
PilgrimWtch to make her statenent.

Mary, as an introduction, | want to |et
you know, since you are not in the room that the
audi ence that is here is the sane as the audi ence you
spoke wi th about an hour or so ago. And so, it is not
necessary for you to repeat that information.

And t hen, secondly, we thank you for the
docurent that you sent to us with respect to the
di scussion you are going to summari ze today. It was
a very thorough piece of work. The Conmittee has had

it since yesterday and has had a chance to reviewit.
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It will also becone a part of the record of this
nmeeti ng.

So, with that, if you are there, please
state your name and nmake your presentation. W have
allotted five mnutes.

MS. LAMBERT: Yes. Mary Lanpert, Pilgrim
Wat ch.

Thank you for the opportunity.

A filter is, frankly, in sunmary, a no-
brainer. Congratul ations for recognizing that.

The publicis only protected by afilter's
reliable part, not sinply by a reliable vent alone.
That is viewed for its inpact, obviously, on public
heal th and, al so, on the workers' health. In a severe
acci dent, when you have the nost radiation being put
out into the environnment, not to have a filter doesn't
make any sense.

Al so, for the issue of the increased
i kelihood that operators will use the vent because
they would have |ess hesitancy, recognizing that,
irrespective of training, they are, No. 1, hunman
bei ngs and t hey recogni ze what t hey woul d be rel easi ng
and its i npact on perhaps their fam|ies and everybody
el se in the conmunity. So, that would be a tendency,

as we saw i n Japan, where the Japanese workers have a
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culture of following authority certainly nore than
her e.

Third, hydrogen control is an inportant
benefit.

And fourth, the argunent that has been
made that the sequence of bad things that have to
happen in order for a filtered vent to be useful are
so large that they are not going to occur in the
United States is an absurdity. W have seen three
core-nelt accidents inreal-tine. It is time to learn
from actual experience and not by PRA theoretical
ganes.

And if that thought is correct, would the
same person recommend getting rid of emergency
pl anni ng because it is never going to happen here?
shoul d hope not.

Fifth, the statenent was nade sonewhere i n
this discussion that industry perhaps can't do it.
Vwell, if they can't do it, and the Europeans can and
t he Japanese are going to be able to do it, then,
indeed, we are in nore trouble than we reali ze.

My last point is the go-around between
slides 54 and 14 | think perhaps ties back to the
ori gi nal discussion on econoni c consequences. | think

it is an exanple where the NRC should not nodify its
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cost/benefit analysis to incorporate the |essons
| earned from Fukushi na before using it to assess the
cost and benefits of these reconmended upgrades.
Because during the discussion it was nentioned that
they used the MACCS2 in their analyses, their
uncertainty anal yses, and that could go a | ong way to
expl ai ni ng the discrepancy.

However, | think the main point is it is
time to use comopn sense and to |l earn the | essons from
Fukushi ma and satisfy the requirenment to put public
health and safety first. It is obvious, wthout a
filter, public safety is at risk, and unnecessarily
so.

So, congratulations to the staff, and |
certainly hope that those on the Conmttee will be in
support also. And thank you agai n.

MEMBER SCHULTZ: Ms. Lanpert, thank you
very nmuch for your coments. And again, thank you for
your detailed report that you have provided to the
Conmi ttee.

Wth that, | would like to ask for other
public comrents from the tel ephone line, fromthe
bridge line. |If anyone would like to nake a comrent
on the tel ephone, please state your nane and do so.

(No response.)

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178

Hearing none, | would like to turnto the
room W have comments fromthe public here.

MR RICCOO Again, thank you. This is
JimRiccio with Geenpeace.

It is not often that G eenpeace cones out

to the NRC --
MR. LEYSE: Bob Leyse. Can you hear ne?
MEMBER SCHULTZ: Bob, we have a comment
ongoing in the roomhere. | wll call on you later.
Thank you.

MR. LEYSE: Good.

MR RICOOC It is not often that
Greenpeace cones out tothe NRCin an effort to praise
the NRC staff. This is one of those rare
opportunities.

Again, we won't bother you with the |ong
hi story, the | ong and troubl ed history, of the GE Mark
I"s. But if this agency had a spine, the GE Mark |I's
never woul d have been licensed in the first place.

| was at the ACRS neeting 25 years ago
where you ducked putting filters post-Chernobyl on
Mark | reactors.

One of the things that was interesting
that this Conmttee did not bother to ask the staff,

and perhaps it is because they did a good job of
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presenting it in previous neetings, was whet her or not
this agency is an outlier when it comes to having
filters, external filters, not scrubbing through the
suppressi on pool, as NEl would contend, but real
filters on these vents.

Japan has ordered them Europeans have
had t hem si nce Chernobyl. The Romani ans have ordered
t hem f or Cer navoda.

It is about time that this agency and this
Commttee stop treating Anericans |ike second-cl ass
citizens and provide us with the sane |level of
protection that is provided to the Europeans.

Now perhaps | m sunderstood what NEI had
said earlier, but at every neeting | have been at NE
and the i ndustry have opposed putting filters on these
contai nnments. So, perhaps | m sunderstood what M.
Kraft was saying or trying to say.

Now this Conmittee has, over the |ast
decade or so, boosted power on General Electric Mrk
| reactors. That has increased the risk. It has also
reduced accident response tines on these reactors.
You have also extended the duration at which the
public will be placed at risk by these nuclear
reactors by extending the license |ife of these

reactors. Both those two things increase the profit
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margi n for these nucl ear corporations which they put
in their pocket. W are nerely asking that you take
some of that coin and force them to spend it on
filters that would not only protect the public, but
woul d al so protect the workers.

Some of the issues you had around
Fukushima were the inability of workers to actually
take the steps necessary to protect the core and the
reactors because of radiation. A filter would help
t hat out.

Now | know this Conmittee has a |ot of
di sagreenents about the filters and they are getting
caught up with the rhetoric of defense-in-depth. As
Mary Elizabeth Lanpert has said, it is a no-brainer,
when this is the only country except for perhaps
Sl ovenia that is not noving rapidly to put these in
pl ace. W are just asking that you provide us with a
| evel of protection concomtant with the rest of the
i ndustry.

Thanks for your time and consideration
W really could use a strong letter from this
Commttee to the Commi ssion because we al ready know
that several nenbers of the Conmittee don't believe
that filters are necessary because they said it

al r eady.
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Agai n, we woul d prefer that t he Conm ssi on
revi ew what the staff has done before they make their
decision, not nerely side with the industry and,
again, fail to protect the public.

Thank you for your tinme and consi derati on.

MEMBER SCHULTZ: Thank you for your
conment .

| would Iike to go now to Bob Leyse.

MR LEYSE: H . AmIl on?

MEMBER SCHULTZ: Yes, you are, Bob.

MR. LEYSE: kay. |If | amnot done in two
m nutes, cut nme off.

(Laughter.)

MEMBER SCHULTZ: Thank you.

MR. LEYSE: | have heard nobody tal k about
a fast-nmoving accident. |If you |look at the vent size
and all the stuff required for a truly fast-noving
accident, the cost is way up there and you m ght as
wel |l forget it.

Now there is about a billion dollars in
each PWR cl ass in the decomm ssioning trust fund. The
nost cost-effective thing to do would be to spend
nmoney |ike GCbama wants to. For all that billion
dol l ars, nmass produce a shutdown of all these PWRs

that are old because they don't have a containnment.
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To put a vent on to substitute for the fact that they
don't is going to cost so dammed nuch that you m ght
as well forget it.

| hope | am under two m nutes.

(Laughter.)

MEMBER SCHULTZ: You are, Bob. Thank you
very much for your tine.

Are there any other cooments? Oh, we have
one conment in the room |If anyone el se on the phone
line would I'i ke to make a coment, pl ease be prepared.

MR. GUNTER  Paul Gunter with Beyond
Nucl ear .

We concur that the hazard anal ysis on the
Mark | contai nnent has | ong recommended by Dr. Steven
Hanauer for the discontinued use of the Mark | because
of the unreliability of the containment.

Gven the political realities now, we
think that the staff's steady judgnent on making
def ense-in-dept h deeper by adding these filters is the
appropriate option.

| would only add and request that, as we
have been nonitoring these neetings, we now recogni ze
that Option 3 basically recognizes mtigation for both
pre-fuel and post-fuel damage events. In line with

the Option 3 now recogni zi ng post-fuel damage service
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inthese vent lines, we are requesting that there al so
be this verification and docunentation process for
inline hardened vent line nmonitoring with radiation
nmonitors that are calibrated to neasure post-fuel
damage, as part of a verification and docunentation
process that we think basically is a performance
enhancenent for this particular Option 3.

And it is nmy wunderstanding that the
current order, EA-2012-050, does not currently provide
for inline radiation nmonitoring other than to cap the
noni tored cal i brati on at operational radi ation | evels.
So, in order to bring about a performance enhancenent,
we are requesting addi ti onal consi deration be provided
for calibrating those inline nonitors to actually
val i date, verify, and docunent radi ati on rel eases t hat
woul d be going through this filtered system

Thank you.

MEMBER SCHULTZ: Thank you, Paul .

Are there any ot her comments on t he bri dge
line, on the phone? |f so, please state your nane.

(No response.)

Hearing none, are there any nore public
comments fromthe roonf

(No response.)

Seeing none, | would like to thank the
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staff for the presentation today again, given that you
have spoken with us yesterday and today also in very
cl ear ways to present the case that you have devel oped
nmoving forward. W appreciate that very mnuch

Wth that, | wll turn it back over to
you, M. Chairman.

CHAl RVAN ARM JO  Ckay. Well, thank you
very much

| thank the staff and commenters as wel |l .

W are runni ng pretty far behi nd schedul e.
So, what we are going to do is recess for lunch, but
| would |ike to restart our neeting on the |ong-term
cooling for the ABWR design, | want to start that at
1: 30.

(Wher eupon, the foregoing matter went off
the record at 12:41 p.m and went back on the record

at 1:31 p.m)
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AAF-T-EERNOON S-ESSI-ON
1:31 p. m
CHAl RMVAN ARM JO.  Ckay. W are going to
reconvene, South Texas Project, Units 3 and 4. Dr.
Corradini will lead us through this presentation
MEMBER CORRADI NI :  Thank you, Dr. Armjo.
So, just to rem nd everybody, I amthe
Subconmmittee Chair for the Advanced Boiling Water
React or Subcommi ttee. W have had severa
Subconmi ttee neetings, nost recently one on Cctober
2nd of this year, where we were briefed about the
capabilities of STP Units 3 and 4 relative to
providing long-termcooling to the reactor core.
| will go off-script just to remnd
everybody this is a requirement fromthe Comission in
terms of either during their construction operating
license or in design certification phasell, to verify
that they have the ability for |ong-term cooling.
So, at this neeting we want to tal k about
Nucl ear Innovation North America -- that is NI NA --
and the NRO staff going over to brief the full
Comm ttee about this subject.
M. Mitri Banerjee is the Designated
Federal O ficial for the neeting.

So, the rules of participation, as were
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announced in The Federal Register, | amsure that al

of you renenber parts of the neeting are being cl osed
to the public to protect proprietary information. If
that we cone to that point, | amgoing to | ook to
Scott to tell us when we have to clear the roomto
make sure. And | am al so asking the NRC staff to help
in that, when we get to that point, if necessary.

The tel ephone bridge Iine is open to have
the public and stakehol ders hear deliberations. It
won't carry any signal at the closed portion of the
neeting. And also, we have a listen-in-only node for
t hat purpose.

So, at the end of the neeting, when there
is time, any nenber of the public attending the
neeting i n person or through the bridge |ine who wants
to make a statenment, we will turn everything back on,
so we can see if there are coments from nenbers of
t he public.

So, let me proceed with the neeting, and
Il wll <call on Tom Tai of NRO to begin the
presentati on.

Ton?

MR TAI: | want to thank ACRS for giving
us the opportunity, especially after Sandy that

devast ated t he East Coast.
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So, hopefully, we wll give you any
addi tional answers, if you have any questions.

MEMBER CORRADI NI :  And, Scott, will you
| ead us through this initial part?

MR. HEAD:. Yes, | will. Appreciate it.

| mrror the comrents made earlier. W
appreciate this opportunity to gather for this. W
did have sonme travel inpact, which | will talk about
here in a second.

Here are our attendees for today except
for Tim Andreychek. He had a travel issue. So, he
won't be here. He is, in fact, listening in.

And you have acconmobdated us wth Jim
Tonkins being able to listen in, in case there is a
guestion that cones up. He could not make it fromthe
West Coast .

But the rest of our staff that has been
involved in this presentation is here, and we
certainly look forward to this briefing.

The agenda, let nme just start by saying
that thisis, in essence, except for two m nor facets,
the sane presentation that we gave at the |ast
Subconmittee neeting. Cbviously, we can expand on
anyt hing or any of the discussions that we had from

t hat .
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There will be a short introduction. W
will go over long-termcooling, which is the overall
i ssue, but, then, we are going to focus a little bit
nore on downstream fuel effects testing, since we
spent quite a bit of tinme on downstream fuel effects
testing.

I nthe Subconmi ttee neeting, you had asked
us to provide a docketed update to sone of the
follomp itenms, which you had asked in the
Subconmittee neeting. And so, we will make sure
everyone is aware of that and ask if there are any
ot her questions with respect to those.

MEMBER CORRADI NI :  And just to renmind the
nmenbers, we all got an email with an attachnment that
gave all the information we asked about, just to
clarify issues such as debris and justification of
debris volunme, and we have gotten that, | think now,
Maitri, about two weeks ago?

MS. BANERJEE: Yes, in a CD, too. There
was a separate CD.

MEMBER CORRADINI: Right. Okay. Go
ahead. |'msorry.

MR. HEAD: No problem

Wth respect to just the introduction, |

will just repeat, basically, the next slide talks
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about the basis for the ACRS review to answer this
guestion from the Conmi ssion regarding |ong-term
cooling. So, that is repeated here.

Wth respect tolong-termcooling features
at South Texas, the ABWR includes a robust ECCS. It
isthree trains, aresidual, heat renoval ; two trains,
hi gh pressure, and one train of reactor core isolation
cooling, classic, single-failure-proof, but clearly
robust and substantial wth respect to long-term
cooling. It has diverse delivery locations within the
reactor vessel and diverse and nunerous water sources
just to provide the cooling with respect to ECCS

The strainers are state-of -the-art
strainers. They are substantially larger than the
DCD. So, their capability is also robust in terns of
t he expected chall enges that they would face.

On the next bullet, | would like to just,
as a preview, note that Steve Thonas, our Engi neering
Manager, spent a lot of tine on Units 1 and 2, and
certainly I have spent a lot of tine on 1 and 2,
dealing with sunp issues, debris issues on 1 and 2.
At this phase of the project, we ask oursel ves, what
is it that we could be doing froma design standpoi nt
to basically resolve the issues?

And this initially started off clearly
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froma strainer's standpoint, or the sunp equival ent,
at 1 and 2, but, clearly, has evolved into also
addressi ng what we believe are the issues associ ated
with fuel debris or fuel plugging. So, | will read
the action one when we get into the details.

So, the containnment debris is mnimzed.
In the ABWR, there is no recirculation piping and
associated insulation. So that, by definition,

m ni m zes t he anount of potential debris that could be
gener at ed.

It is a small, inert containment with a
cl osed suppression pool, which in mny ways is
different than other BWRs, not all BWRs, but it is a
cl osed suppression pool. So, the opportunity for the
i ntroduction of material is mnimzed.

(Interruption on phone line.)

kay. Wiere was |? OCh, | will start al
over.

Robust ECCS. I'msorry. So, small, inert
contai nment with a cl osed suppression pool, it is not

something that is easily going to get debris |ocated
init. So, that is inportant. It is coated. The

contai nnment is coated, steel-lined containnent. Very
importantly, the suppression pool at the water

elevation is stainless steel, and it has m ni mal
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equi pnent in the suppression pool. So, again, the
potential for generating debris or challenges either
to the strainers or the fuel is mnimzed.

The next point, no fiber or calcium
silicate insulation is a decision that was made STP
to basically goto reflective netal insulation for al
pi ping and the containnment, including small bore, to
mnimze the generation of either fiber or cal cium
silicate, which obviously is a challenge in terns of
debris and t he pluggi ng of either strainers, sunps, or
in our case fuel. So, we nade that decision and
believe it is an i nportant aspect of the overall case
that we are naking.

Al so, there is no alum numin contai nnent
and there is no zinc other than in qualified coatings.
Now, we ultimately had to assunme a m ninmal anount of
al umi num just for margi n purposes and in discussions
with the staff. So, obviously, there is always the
potential for maybe alum numto be introduced in some
way or ot her.

MEMBER SHACK: You didn't actually nake
that a spec on equi pnent --

MR. HEAD:. Yes, sir.

MEMBER SHACK: -- and things like that?

MR. HEAD: Yes, sir.
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VI CE CHAI RVAN STETKAR:  You don't try to

control entry of al um num during outages?

MR HEAD: | don't know that we control
during outages but, certainly, it is leaving after the
out age.

(Laughter.)

And that is what is done at 1 and 2, and
1 and 2 there is a significant amount of bookkeepi ng
because there is alumnumin 1 and 2, but it is part
of the bookkeeping. And so, if we were to ever want
to make a Mod that had lots of alumnuminit, then it
woul d encounter a 50.59. They woul d have address the
nmeani ng or the inplications of that. So, | think the
| eaving part is nore inportant.

VI CE CHAI RMVAN STETKAR:  Yes.

MR. HEAD: There are trash racks. It wl]l
prevent l|large debris from entering the suppression
pool, and mainly fromthe | ocati ons of the nost |ikely
breaks in the main steanine in feedwater, that those
breaks woul d encounter, debris would encounter trash
racks, so the large debris would not really nmake it
down in the suppression pool.

And then, we have a suppression pool
cl eanup systemwhich will keep the pool clean, but it

al so woul d be part of any sort of early-warning system
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because the punps do have strainers involved, and the
opportunity to see sonething that is generated either
just during nornmal operation or maybe the post-SRVs
bei ng actuated, starting up or sonething that we
woul d, ultinmately, possibly see sonething in those
strainers. So, it is an opportunity for us to assess
whet her there i s sonet hi ng going on in the suppression
pool that we need to take action on.

VI CE CHAI RMAN STETKAR  Scott, | have
forgotten details. You are planning to run the
suppressi on pool cleanup system constantly during
normal plant operation? Mst plants don't run it at
all, except just before an outage.

MR. HEAD: That is pre-decisional | think
at this point.

VI CE CHAI RVAN STETKAR:  Ckay.

MR HEAD: It is a variable. The pool
will be nonitored. | mean, right after an outage, we
will get to a certain point where we are confortable
that we are not going to leave it in noted
containment, and if there is nothing going on in
there, we will leave it off. Okay? Maybe we will
turn it on later just to assess that, naybe before an
out age.

VI CE CHAI RVAN STETKAR: | amjust trying
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t o under st and, you know, you are sayi nhg you are taking
credit for it, essentially, but --

MR. HEAD: No, | would not say at this
point in time. It is there. It can be used to

what ever extent is necessary to address any issues we

see.
VI CE CHAI RVAN STETKAR: | under st and.
MR HEAD. Now | will just back up a

little bit. 1 was trying to characterize what this

pool woul d | ook |i ke conpared naybe to our visions of
the pools of 20 years ago. | nean, | was westling
bet ween swi nm ng pool versus spent-fuel pool, and |
guess | have landed on it is going to be nuch nore
like a spent-fuel pool in ternms of cleanliness, |
believe, in ternms of the threat, because of the
cleanup ability, because we mnimze the threat, and
certainly we have m nim zed t he generation that would
happen post-acci dent.

VI CE CHAI RVAN STETKAR: My only point was
the swi mm ng pools al so have cl eanup systens which
they don't operate, which would also --

MR. HEAD: Some of us have a hurricane.
After a hurricane, we find that they don't operate at
all, yes, sir, that is true.

(Laughter.)
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VI CE CHAI RVAN STETKAR: No, no, no. In

terns of early warning of debris and things that m ght
be in the pool --

MR. HEAD: Right.

VICE CHAI RMAN STETKAR  -- vines and
corrosion products, that sort of thing.

MR. HEAD. See, enbedded in all of that,
t hough, clearly, is a plant like 1 and 2 who wil
operate Units 3 and 4, having an effective corrective
action program to be able to assess and to take
appropriate actions.

Let nme ask, are there any questions on our
debris mnimzation that we endeavored to --

MEMBER SKI LLMAN: A question, please.

MR. HEAD: Sure.

MEMBER SKI LLMAN:  Dick Skill man.

Is that stainless-steel-coated? O is
t hat not coated?

MR. HEAD: That is not coat ed.

MEMBER SHACK: The one foot of the fibrous

debris that you assune is there, is that sonmehow in
the tech spec? Howis it handled in your procedures
and your commitments?

MR. HEAD:. W have a --

MEMBER SHACK: (Ckay, that is com ng up?
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MR HEAD: -- slide that will address

that. | will certainly answer that.

Any ot her questions on cont ai nment debri s?

(No response.)

Al right. So, as the review unfol ded, we
al so wanted to at | east take credit for or recognize
t he exi stence of defense-in-depth features. W noted
that these don't appear as part of any design-basis
credit, but they are, in fact, there with respect to
this issue.

MEMBER CORRADINI: So, if |I mght say it
differently, you are not taking credit for it in the
current anal ysis, but these exist?

MR. HEAD. Yes, sir. Now, of course,
obvi ously, a high-pressure core flooder has its role
in Chapter 15 per se, but in terms of bl ockage of the
fuel, okay, what we will be saying here is that that
comes in at the top of the core and is ultimtely
avai l abl e to cool the fuel

There is a design bypass flow that is
used, for exanple, to cool the control rods. And that
fl owwoul d be avail able, also, toultimtely appear at
the top of the core and cool the core, the fuel

W have AC independent water addition,

which is in the certified design, which is from a
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different clean source and is available to the
operators to use if they so chose.

And then, this is one of the points that
we added that was not in the original slides. W just
wanted to make note that we do have the alternate
feedwater injection which is an additional water
source, a clean water source. It would not involve
goi ng through the strainers, and a substantial water
source that could be available for cooling that we
believe is a defense-in-depth feature that was worth
noting and acknow edgi ng.

And then, we also had the operational
programto ensure contai nnent cleanliness. That is in
our COLA and it is a part of, as | think we have
al luded to before, it is a part of people closing out
before leaving an outage, and it is also a part of
preparing for outages. And so, it is an inherent part
of ensuring that you | eave the contai nment in,
basically, a design-basis condition when you go to
power .

So, that is the overview and part of the
hi story of sonme of the decisions and history sonmewhat
of the review that has got us to this point.

Any questions? If not, | will continue.

(No response.)
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In terns of long-term overview, what we
are going to talk about just alittle bit nore nowis
ener gency core cooling and the ultimate heat sink, and
t hen, the chall enges that we addressed as part of the
review, the ECCS punp, NPSH, containnment integrity,
gas accunul ati on, and downstream chenical effects.

So, as | nentioned before, robust, |ong-
term cooling. The ultimte heat sink has a 30-day
supply of water w thout nakeup. That is a design-
basis feature. The 30 days is there. Cbviously, we
all know that makeup woul d sonehow be avail able for
that tinme, especially in light of recent events. But
that is the capability, sizing of the ultinmate heat
si nk.

And as | nmentioned before, we have
nunmerous ECCS water sources. The peak cl ad
tenperature during the design-basis LOCAis, in fact,
about half of the |limt, and AC independent water
addi ti on serves as an i ndependent backup to the ECCS.
Like | say, that is part of the ABAR certified design,
and then, alternate feedwater injection.

As | amsure | alluded to when the ACRS
reviewed alternate feedwater injection for the rule
change, rust accommodated in the rule change. W had

t he choi ce between concrete and water, and we chose
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wat er because we felt like it would serve us in other
forms, other opportunities for it. So, this is one of
t he reasons we wanted to add it to this discussion.

Okay. Next slide.

Chal l enge to long-term cooling has been
addressed. The strainers nmeet the NPSA s gui dance.
They are sized based on very conservative debris
| oading. They are, in fact, sized on a plant that is
not all reflective netal insulation, that, in fact,
does have fiber or calciumsilicate insulate. And so,
they are sized to accomopdate that. Cbviously, at 3
and 4 they won't be challenged by that. So, they are,
in fact, very conservative fromthat standpoint.

And as alluded to before, AC independent
wat er addition and AFl can provide core cooling
wi t hout the strainers.

Contai nnent integrity is maintained. The
cont ai nment design pressure and tenperature are mnet
under desi gn-basis LOCA conditions. W discussed that
in one of our Chapter 6 presentations.

ECCS gas accumul ati on has been addressed.
W do have a keep-fill systemon ECCS. W have design
processes to make sure that vents are |ocated
appropriately, and we have an | TAAC to make sure that

the piping is arranged appropriately. So, we believe

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

200

the ECCS gas accunulation has been appropriately
addr essed.

And then, downstream fuel effects, while
we believe everything that we have done, in essence,

addr esses the chal | enge to downstreamfuel effects, we

will confirmthat by testing on the actual fuel that
will be |oaded into Units 3 and 4.
So, like |I said, that was a significant

part of the review, a significant part of ACRS
interest. So, just alittle nore detail on that.

The downstreamtest will confirmadequacy
for the core. That test will be perfornmed at |east 18
nmonths prior to operation. That is the conmtnent we
have made in the COLA

MEMBER CORRADINI: Can | just interrupt
you, Scott?

MR HEAD: Sure.

MEMBER CORRADINI: Can you go back a

slide?

MR HEAD: Sure.

MEMBER CORRADI NI :  Because | renenber you
explained this to us in -- actually, you are faster
than I am | amtwo slides back. Sorry.

(Laughter.)

So, fromthe standpoint of taking credit,
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you don't take credit for No. 3 and 4. But if you
were to use it, it is early in the accident in terns
of ECCS performance. So, really, the lack of taking
credit for it changes the timng of when you go into
the recirculation node, in ny mnd. Have | got it
approximately right? Because the way you said it is
you are not taking credit for either 3 and 4 or the
two | ower ones, and that is just, if youdiddoit, it
essentially delays when you would go into the
recircul ati on node. Correct?

MR. HEAD: Delaying going into recirc
node.

MEMBER SHACK: Yes, would you ever have to
recirc if you take credit for those?

MR. HEAD: | would say yes, just l|ater.

MEMBER SHACK: Coul d you refill the water?

MR HEAD: | would assune |ater.

MEMBER SHACK: | woul d assune | ater, too.

MR. HEAD. Well, these tanks are huge.
They will ultimately need to be --

MEMBER CORRADINI: Right, but ny only

point was | amwth you; | just wanted to nmake sure
that, in ny mnd, when you said you are not taking
credit for it, you essentially are saying, "I am

del ayi ng, by using these appropriately, | amdel ayi ng
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when | need to go into recirc nodel."?

MR HEAD:. Yes, sir.

MEMBER CORRADI NI :  That woul d be true?

MR HEAD. Marty?

MR. VAN HALTERN: There are a coupl e of
aspects. One is if, for sone reason, you find that
those strainers are fail ed, you have a water source to
keep you goi ng.

MEMBER CORRADI NI :  How woul d you know
t hat ?

MR. VAN HALTERN:. Punp perfornmance.

MEMBER CORRADI NI :  So, you would notice
something in the punp performance in operation while
in recircul ati on node?

MR. VAN HALTERN: You coul d see sonet hi ng.

MEMBER CORRADI NI :  What? | amsorry to
take you off-script, but are we talking a different
current on the notor?

MR. VAN HALTERN: Yes, if you see
fluctuating currents on the notor, that means you
could be in a situation where you are cavitating or
you don't have sufficient water suction.

MEMBER CORRADI NI : | just want to nake
sure that | understood where this would cone in. So,

you are thinking not only del ayi ng when you go into

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

203

recirc node; it would be, while init, if you noticed
aberrations, you could actually draw upon these
t anks - -

MR. VAN HALTERN: Yes, sir.

MEMBER CORRADI NI :  -- and systens?

MEMBER SHACK: Would that help you at al
if you had the plugging in the fuel assenblies?

MR HEAD:. Yes, because these would still
provi de bypass water.

MS. SCHLASEMAN:. Because the nornmal, the
design is that the ECCS systens are going to first
take suction off of the CSTs, and then they will take
suction off of the torus.

MEMBER CORRADI NI : By automatic --

M5. SCHLASEMAN: That is by design. That
is inherent in the design of BWRs in general and for
the ABAR. | nean, | understand it is a recirculation,
but it is not like in a PWR

MEMBER CORRADINI: | amw th you there.
But the only reason | asked the question is that | am
trying to understand, if you wanted to use these
where woul d they be in the script of using then? And
the answer is they wouldn't naturally be called upon
after the CST was drai ned. They would be called upon

when in recirculation node, if you chose to?
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M5. SCHLASEMAN: |If there was a problem

with NPSH with the ECCS systens.

MEMBER CORRADI NI : Ckay. Okay.

VI CE CHAI RMAN STETKAR: I n sone sense
t hat doesn't help. That doesn't do anything different
for the fuel plugging than the current ECCS because if
the strainers are not plugged, but the fuel 1is
pl ugged, the current ECCS still has the bypass flow.

MR. VAN HALTERN: Correct.

VI CE CHAI RVAN STETKAR: So, No. 3 and 4
there don't -- | nmean, it is a water source, but it is
not a surrogate for the ECCS, for the fuel plugging,
for the downstream effects?

MR. VAN HALTERN. If you have al ready
pl ugged, all this does is provide an additional water
source that is clean.

VI CE CHAI RVAN STETKAR: It is clean.

MR. VAN HALTERN: But, yes, if you already
have - -

VI CE CHAI RVAN STETKAR: If the strainers
are plugged --

MR. VAN HALTERN:. Based on our acceptance
criteria for the debris, with all the debris that we
have desi gned, you still would not close off that path

to the fuel anyway.
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MEMBER CORRADI NI :  Okay. That is fine.

Al right. Go ahead. Sorry.

VI CE CHAI RVAN STETKAR: | just wanted to
clarify. You know, there seened to be some confusion
about what function they would provide.

MEMBER CORRADI NI :  You can go ahead.

MR. VAN HALTERN: W don't have a torus.

(Laughter.)

M5. SCHLASEMAN:  Suppression pool. Sorry.

MR HEAD: Wiich | will allude to that in
anot her point we will make here in a second.

Al right. So, this test that we are
going to performthat we will do 18 nonths prior to
operation, we will provide the actual test procedure
to the NRC six nonths prior tothe test. As a part of
that, as part of the -- we are under review now. W
are getting a license here, hopefully, soon. This
test coul d happen at sone point intime inthe future.
Part of that is our commtnent to reflect the |atest
and understand the Jlatest test protocols and,
basically, have a state-of-the-art test at that point
in time.

So, we, obviously, are aware of what is
going on with the PWR Owers' G oup. W are nenbers

of the BWR Owers' Goup that is going to enbark upon
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their own testing program

And so, at the tine we performthat test,
if there have been enhancenents, changes, protoco
changes, then we will reflect those in that procedure
for the NRC to be aware of our current expectations
regardi ng that test.

MEMBER SKI LLMAN:  Where will that test be
conduct ed, pl ease?

MR HEAD: That is also to be determ ned.
It could be here. It could be Sweden. There is a
nunber of different potential |ocations for it.

MEMBER SKI LLMAN: So, it is a prototypic
test of what is --

MR HEAD: Yes, sir. And there are tests
like that which are taking place right now But in
terms of "the where," that could evol ve over the next
coupl e of years.

W are licensing specific fuel for the
ABWR, the DCD fuel. W expect to be using a different
fuel when we load it. O course, the core will be a
new fuel. W have a nunber of topicals under review
So that, when we get our COL, we are going to submt
an anmendnent to go to this new fuel. So, we would
expect the test to be for this new fuel.

MEMBER SKI LLMAN:  Ckay. Thank you, Scott.
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Thank you.

MR. HEAD: Sure.

So, anyway, the fuel assenbly we will test
with the inlet nozzle, tie plate, debris filters, and
grid. So, it will look like, at least at this point
intime, the Iower part, the bottomthird of the fuel
el ement .

Conservative nmass relative to debris will
be the easiest part of the test, including fiber,
sl udge, rust, dirt, dust, RM, coatings, and cheni cal
preci pitates.

At this point, I would like to stop and
note that in our previous neeting we really had
something of a misstatenent with respect to paint
chips and rust. W alluded to using paint chips and
rust when, in fact, it will be calcium | nmean silicon
car bi de surrogates.

Wth respect to why we did that, well, a
| ot of us are thinking ahead and actually
cont enpl ati ng what ot her protocols m ght be out there
in the future. That was really a part of that
contenplation, but it is not part of what we are
I i censi ng.

So, in our letter to you, | hope it was

made clear that all of those --
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MEMBER CORRADINI: You are using the

surrogat e?

MR. HEAD: Yes, sir, we will be using the
surrogate. And that is our plan. Unless the state-
of -t he-art changes as we nove forward and there is a
defined way to nmke an acceptable surrogate or an
acceptable either different surrogate or actual
material, then that is what we will be doi ng.

So, | hope that corrects that to
everyone's satisfaction.

MEMBER REMPE: Just because | have not
been involved in the Subcommi ttee hearings, you wll
provi de the NRC your protocol or your procedure six
nmont hs i n advance. Do they have to approve it like an
| TAAC and do they approve the results?

MR. HEAD: Well, sone of that, how that
unfolds is | don't believe we will be sending it for
approval. | think that there is wording and |icense
conditions that are considered appropriate, for
exanple. However, if we were to submit that and the
staff called us and told us, "W really are not going
to accept your |icense condition being closed based on
that,"” then nost licensing guys will know the right
answer at that point.

(Laughter.)
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And | expect over the years, between now
and that test, that there will be opportunities for
future interactions with the staff to wunderstand,
ei ther on our project or other projects, to understand
what is considered an acceptable protocol. And that
is where we woul d expect to be.

And so, | nmay be dancing around your
answer because | don't know at that point in tinme what
approval would look Iike in licensing space.

MEMBER REMPE: Sonetimes when they do
these tests, they get unexpected results.

MR. HEAD: Absol utely.

MEMBER REMPE: So, that is why | was
wonder i ng about, when the results conme in, who revi ews
t hat and approves it.

MR. HEAD. Well, fortunately for us, we
bel i eve unacceptable is clearly defined. And we wll
go over that here in a second. It has to pass a very
specific pressure or Delta-P really. And if it
doesn't pass that -- and it is very conservative -- if
it doesn't pass that, then it fails.

And at that point intine, we wll
probably approach the NRC about either sonme sort of
maybe changi ng the test or we will have to actually go

back and ask for a change to the whole |icensing
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approach, the design basis that we have, that we have
sonet hing that chall enges nore than we expect.

Now we believe, as | alluded to before,
that in renoving all the challenges -- and as we will
talk about in a second regarding -- what is the 1
cubic foot of --

M5. SCHLASEMAN. Latent fiber?

MR. HEAD. -- latent fiber, that we
bel i eve we positioned ourselves to pass the test.

The protocol for the test, as | nentioned,
will follow industry experience. It is based on the
PWR gui delines, and there will be multiple tests at
multiple flowrates to represent different post-LOCA
conditions. It is also to give us sonme sort of idea
t hat we have actually got acceptable results in terns
of a band of what we might expect to see on these
sorts of tests.

And the last bullet is just reflecting
that this acceptance criteria that | have tal ked about
was based on conputer anal ysis of what actual flowis
needed to keep the core fuel el enent cool. W believe
it has a factor-of-eight margininit with respect to
the acceptance criteria that we have to neet. And
that acceptance criteria is included in the |icense

condi ti on.
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So, any questions or comrents on this?

(No response.)

Ckay. And then, again, we have gone over
this in sone detail already. W wanted to nake note
of the defense-in-depth that we believe that exists
with respect to this issue and the overall |ong-term
cooling issueitself that it is inportant to note that
exi st s.

So, | will go on to with respect to the
downstream fuel effects, the design features and
operational prograns prevent adverse downstream fuel
effects. W have mnimzed the challenge. W have
opportunities to see if there is a challenge to the
suppression pool. W have a test to confirmthat
debris will not adversely affect fuel, that the
material that we do believe there, we are going to
confirm does not challenge the cooling of the fuel.
And we have that defense-in-depth analysis that
ultimately shows that fuel bl ockage can be
acconmodat ed.

So, let me stop there. That is ny overal
briefing at this point. But now !l would like to go
to, at the last Subconmittee neeting, you did ask us
four questions. You allowed us to docket our

response. | have no presentation per se on those.
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Qobviously, we can discuss them Sone of it is
proprietary, but I would ask if the Committee has any
guestions on what we have provi ded.

MEMBER CORRADINI: So, let ne just
clarify.

MR. HEAD: Sure.

MEMBER CORRADI NI :  The slide and what we
have here is not proprietary, but if the Committee
wants to talk in detail about any of the things, we
will have to close the --

MR. HEAD:. W are all prepared to keep
it -- if you followon questions. |If there is sone
stuff, if we got into the defense-in-depth anal ysis,
we m ght have to, but | believe we can have certainly
a di scussion where we think we can have it.

MEMBER CORRADI NI :  So, you will alert mne
when - -

MR. HEAD:. Yes, sir.

MEMBER CORRADI NI : Okay. Fine.

MEMBER CORRADI NI :  Let the nmenbers ask, if
t hey have additional questions.

MEMBER SHACK: Well, again, my question is
about the commitnent for the 1 cubic foot. | nean,
you are going to test the 1 cubic foot.

MR. HEAD: Yes, sir.
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MEMBER SHACK: You have a basis for it,

but what happens if | find -- or I will be checking to
see if | have 1.5 cubic feet?

MR. HEAD: Wth help fro ny staff here, |
may rephrase that. Qur conmitnent is really to zero,
but zero is --

MEMBER SHACK: It is a really snal

nunber .

(Laughter.)

MR HEAD:. It is areally small nunber,
and it is a challenge to not -- you know, say

chal | enge zero. But we believe with the plant that we
are designing and building, that we have done
everything to make latent fiber as non-existent as
possible. Cearly, you could find some. Cearly,
sone coul d exi st.

And so, based on our discussions with the
staff, we felt like arelatively-small anmount of fi ber
m ght possibly exist. W, in fact, ultimtely went
with 1 cubic foot. That was based on what TEPCO
observed in sone of their evaluations, that in K6 and
K7 that it was, in fact, a very, very snall anount
that was found, basically, in ropes.

And so, as this evolved, it was really a

| i censi ng-basis approach and it gave us sonething to
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include in the test that would, we think, provide us
a conservative challenge to the fuel test.

But the answer to your other question,
which | can allude to what happens at the operating
units, is there are different places to nmake findi ngs
regarding finding stuff. During an outage, you have
a cl oseout where the outage says, "I'mdone." Then
Operations goes in. |f QOperations finds sonething,
wel |, then, you have a condition. You have sonethi ng
that needs to be assessed. |If Operations says they
are closed out, then quite often the resident
i nspectors goin. If they find sonmething, then it is
anot her opportunity to assess.

| f you shut the plant down and soneone
goes in and finds something that they weren't
expecting, then it is another opportunity for the
corrective action programto be used to figure out why
t hat happened, what needs to take place. It is nore
than likely they won't end up accunulating 1 cubic
foot fiber. They will find sonething el se that
shoul dn't have been there, but it is part of what you
woul d expect. If you did find 1 cubic foot of fiber
or nore, then there is probably a reportability
situation you would be | ooking at. Those corrective

actions would be included in an LER On 1 and 2, we
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have submitted LERs on finding stuff inside
contai nnments. So, that would be part of the process.

So, we are designing for zero. W know it
is not zero. |If we find sonething too big, then the
appropriate actions would be taken.

Does that answer your question?

W provided you information on the
surrogates and in the letter. Basically, it is a lot
of surrogates and we understand the concerns with
surrogates, but that is the current industry position.

W have focused on 6C as the protocol and
alluding to the PWR Owers' Goup program as the
protocol at this point in time. W believe that is
appropriate. And then, we provided a summary which
included quite a bit of analytical results regarding
our defense-in-depth anal ysis.

The only thing | would note there maybe
for the Conmittee is all of our plugging analysis
starts at -- am | getting ready to say sonething
proprietary here?

MR. VAN HALTERN: The restriction is at
about 15 mi nutes.

VR. HEAD. Right. That is not
proprietary.

Al'l the anal ysis that we have done for the
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rel oading and for the acceptance criteria for the
license condition is assuned at five mnutes, the
decay heat at five minutes. The decay heat for the
defense-in-depth is done at 15 mnutes, and it is a
difference I would like to note. That is also, we
bel i eve, much sooner than nost of the debris if we

chal I enge the fuel

So, with that summary, | would ask if
we - -

MEMBER CORRADINI: | was at the
Subconmmittee neeting. So, | will |let other nenbers,

i f they have questions.

MR. HEAD: And here is our sumary. W
use adequate <core coolant to neet long-term
requi renents. We have 30 days' worth of cooling.
Desi gn-basi s LOCA peak clad tenperature is about half
the limt.

The ot her chal | enges, cont ai nnent
integrity, gas accunulation, NPSH for the strainer,
have been satisfactorily addressed.

W sunmarize our process, the approach
that we are using with respect to the ECCS suction
strainers and the downstreameffects on the fuel. And
we believe that STP neets the regul atory requirenents

for |long-term cooling.
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MEMBER CORRADI NI: Questions by the

nmenber s?

(No response.)

Ckay. Wiy don't we thank you and nake a
switch? The staff, or sone of the staff, will conme up

and give their discussion on kind of the sunmary of
their review

Thank you very much

MR. HEAD:. Thank you.

MEMBER CORRADI NI:  Tom you are going to
| ead us through this?

MR TAI: Yes.

MEMBER CORRADI NI :  What are you | ooki ng
for?

MR. TAl: | amlooking for the drive.

MEMBER CORRADI NI :  You have a CD to put
in?

MR TAI: Yes.

MEMBER CORRADI NI : There you go. You
found it? Good. Al right.

MR TAI: Good afternoon.

Thank you for having us here.

W have the sanme teamin here as | ast tine
to make this presentation. W are using basically the

sane slides because, other than the STP letter that
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addr esses your questions fromthe previ ous neeting, we
don't have any new material to | ook at.

MEMBER CORRADI NI:  That's fine.

MR TAI: So, Jim if you want to go
t hrough the same thing?

MR. G LMER  Ckay. Good afternoon.

Most of this material you have heard
before, but I will try to insert what staff did in
reviewi ng as we nove al ong.

As you heard fromthe applicant, long-tinme
cooling is not only provided by the residual heat-
removal systemand hi gh-pressure coated pi pes. Long-
term suppression pool cooling is naintained by
operating the RHR and the suppression pool cooling
node, simlar to the operating of BWRs.

The anal ysis showed that the contai nment
pressure can be nmintained well below the design
values. And the analysis al so shows that adequate
core cooling is maintained by keeping the RPV | evel
above the top of the exit fuel. | will add there that
probably, by design, the ABWR LOCA is relatively-
beni gn because there is no | arge pi ping belowthe top
of the active fuel

VI CE CHAI RVAN STETKAR Jim for those

| ast two bullets on slide 2 --
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MR d LMER: Yes?

VI CE CHAI RVAN STETKAR: -- contai nnent
pressure bel ow design and water |evel above top of
fuel, is there margin? And if so, how rmuch in each of
t hose conditions, please?

MR GLMER | will let Hanry address the
cont ai nment margi n, contai nnent pressure.

MR. WAGAGE: It was bel ow the percent. |
don't exactly know the margin, how much nargin there
iS.

MEMBER SKILLMAN: Is it half, a third,
99.9 percent? How close is it?

MR G LMER One of the points we have is
that we did the review two years ago, and our nenory
has ki nd of faded.

MEMBER CORRADINI:  |If you need to, we can
get back to M. Skillman. But you want to know what
the calculation is versus the margin, the design
margin, right?

MEMBER SKI LLMAN:  Well, there is a design
value. Is it half? | amjust curious. Are we just
skinming by or is it lots of nmargin?

M5. BANERJEE: It is on your safety
val ues.

MR. WAGAGE: Mke tells ne he has it from
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our Safety Evaluation. The calculated short-term
feeder |ine breaker picture was 281 ki | opascal s-g, and
t he desi gn pressure is 309 kil opascals-g. It is about
28 kil opascal s-g.

MEMBER CORRADI NI :  Thank you.

MR G LMER And regarding the water
level, ny recollectionis that it was a nunber of feet
above the top of exit fuel. | don't renenber the
nunber. Maybe M. Van Haltern from Wsti nghouse who
did the anal ysis woul d renenber that.

MR. VAN HALTERN: Yes, this is Martin Van
Hal tern from Westi nghouse.

MEMBER CORRADI NI :  You just have to bring
it down a bit (referring to the m crophone). Sorry.

MR. VAN HALTERN: | amnot quite as tall.

MEMBER CORRADI NI :  That is all right.

MR. VAN HALTERN:. The feedline break,
which is the limting break that we have been | ooki ng
at, the | ow feedline break above top of active fuel is
about 2.5 liters, so 7.5 feet or so. There is maybe
a smaller line belowthat that may be 1, 1.5 to 2
neters.

So, in long-termcooling, when you go of f
at least to that |evel, those small er breaks shoul d go

above that. You have 2.5 to 3 neters of water above
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t he top.

MEMBER SKI LLMAN:  Thank you. Thank you.

MR G LMER Ckay. The staff review
approach is consistent with the group and ot her
Advanced Design, the AP1000, for exanple, in terns of
| ong-term cooling.

The basic objective is ensuring the
requi renents for 50.46, Part (b)(5), are nmet. And
this assessnment included the ECCS piece, the ECCS
strai ner performance, the downstreamfuel effects, and
t he chemi cal effects.

You heard a | ot al ready about the suction
strainer design. Staff is satisfied that it neets the
requirenents in Regulatory Guide 1.82, Revision 3.

It is also bounded by the Reference
Japanese ABWR strainer anal ysis, which was used quite
a bit in the evaluation for South Texas.

You have al so heard about the conmi tnment
to 100-percent reflective netallic insulation and
stai nl ess steel liner for the suppressi on pool and the
suppr essi on pool cleanup system There is also other
desi gn reasons for very m ninmal debris that coul d make
its way to the suppression pool. ABWR has a very
tortuous paths from either steamine breaks or

feedwater |line breaks. That could be a source of the
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debris. Very |limted access to the suppression pool.

The admi ni strative procedures for foreign
mat eri al exclusion in the cleanliness progranms, their
cormmitment to that, they have those in place.

And al so, procedural restrictions for
restrictions on fiber sources, calcium silicates,
al umi num and trisodi um phosphat e.

For in-vessel ef fects, South  Texas
denonstrated to the staff that a void fraction of .95
could be naintained, and they used the Gal vin Code,
whi ch was previous approved, the old ABBCE fuel
nmet hodol ogy.

The South Texas cal cul at ed peak cl addi ng
tenperature is as low as in the 10 CFR 50.46
acceptance criteria.

You heard a lot already about diverse
i njection paths and wat er sources.

And then, the fuel tests will be done
prior to fueling nmust denonstrate mnimal in-pressure

on the core flow due to debris.

Ckay. | mentioned already the nuch-
reduced likelihood that |atent debris will nake its
way to either the strainers or to the fuel. The

restricted access to contai nnent would be inerted

during operation, especially during cleanup, and the
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operation of program adm nistrative procedures for
materi al controls.

One of the key ones, by design, is the
elimnation of a large recirculation piping. And I
nmenti oned before all breaks are above the top of the
active fuel. Corroded alum numand zinc is presuned
to precipitate in gelatinous form And ABWR design
features that mnimze the transport of accident-
generated debris, and again, the diversity of water
sources in the delivery systens. The analysis has a
built-in factor of four safety factor for additional
conservati sm

There is a license condition docunent in
the staff Safety Eval uation for Appendi x C of the STP
FSAR. Well, first, | should say the STP design
i ncorporates by reference the certified ABWR, but, as
nmenti oned by the applicant, the fuel to be | oaded w ||
be different than the certified fuel.

The purpose of the license condition is
that whatever fuel ultimately gets | oaded can be
denonstrated to perform satisfactorily with debris.
The license condition is really an equation which is
test acceptance pressure drop as a function of flow
that must be nmet. O, at that point, then, staff

woul d be, NRC woul d be i nforned and t hen we woul d have
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to agree on the steps to be taken.

MEMBER SHACK: I n the PWR Omers' G oup,
when t hey are perform ng t hose fuel bl ockage tests, at
| east the ones | have seen so far, they have actually
sort of characterized the fibers as the fibers com ng
through the strainer filters. They have done that by
actual tests. | nean, they capture the fiber that
bypasses their strainer in the test, and then they
characterize that fiber interns of | engths and t hi ngs
l'i ke that.

| am assuming that is not available for
ABWR. Does the staff have sone sort of rule of thunb
that they woul d use to define an acceptabl e | ength of
fiber, fiber length distribution for these fuel tests,
t he data?

MR. WAGAGE: Actually, that ABWR will use
t he sane operating experience fromother plants, but
this condition doesn't have so nuch fiber to do bypass
testing, as 1 cubic foot of fiber, as in the past.
Therefore, the testing is going to be conparable with
other plants' testing, to be fine, small pieces of
fibers simlar to other plants.

MEMBER CORRADINI: So, just to say it
differently, no, but you will use simlar

characterizations that are currently --
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MR, WAGAGE: Yes.

MEMBER REMPE: And so, part of your review
of the test plan will include water chem stry effects,
the rate at which the fiber is added, and all that.
And if you have some questions, you apparently don't
have the right to dictate that they change the
procedure, but informal discussions wll heavily
encourage themto change the procedure?

MR G LMER Yes, there will be using
simlar steps to what the PWRs have done already in
terms of the order of mxing, the timng.

MEMBER REMPE: Water chem stry, et cetera?

MR. G LMER  That is our understanding,
yes.

MEMBER REMPE: (kay.

MEMBER SCHULTZ: Excuse nme, Jim On that
previous slide, the third bullet, where we tal k about
that the test acceptance criteria nmust be nmet for any
type of fuel before it can be |oaded, what is the
characterization of "any type of fuel"? |If the fue
design is to be changed, does that nean that there are
specific criteria and descriptions of the fuel that
constitute a change, to undergo this testing and
testing schedul e?

MR G LMER Well, what has been done is
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STP knows that they wll have to submt a fuel
anmendnent to the staff. The proposed fuel will be the
West i nghouse ABV Optina 2 BWR fuel.

So, staff has reviewed t he type of topical
reports associated with that, nost of which has
al ready received NRR prior approval, and it is being
used in some operating BWRs currently. So, there is
a fair anmount of operating experience with it. And
the BWR Omers' Group does plan to test the Optima 2
fuel along with all the GE series of fuels.

MEMBER SCHULTZ: But are there, then, set
criteria? Moving forward, if the fuel design is to
change, what woul d require, again, an acceptance test
associated with a new fuel design?

MR G LMER Well, we believe the
acceptance test would cover any BWR type of fuel. It
has to be thernodynamically conpatible with the
certified fuel. Oherw se, you would have to change
a lot of the Chapter 15-type safety anal yses.

MEMBER SCHULTZ: Yes, | am |l ooking at this
alittle bit differently, and | shouldn't, that it is
really a test that denonstrates -- it is nore of a
denonstration test for what you woul d antici pate to be
an acceptable fuel design that will go through the

accept ance testing?
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MR. G LMER  Yes. But, thernodynam cally,
it has to be able to fit inthe core as it was really
inthe certified design and performin the sanme way as
wel | for the Chapter 15 anal yses.

MEMBER SCHULTZ: Okay. So, the testing is
going to be done for a class of fuel, if you will, a
class of fuel type that will be expected to fit into

the reactor versus a fuel -type-by-fuel-type review?

MEMBER SKILLMAN:  Yes. | would not cal
it aclass. It would be the specific fuel that wll
be | oaded.

MEMBER SCHULTZ: Okay. | understand
Thank you.

MR G LMER  Ckay. So, staff believes
that the acceptance criteria will be sufficient to

denonstrate the long-termcooling for the plant.

MEMBER SKI LLMAN:  Jim let nme ask this:
what if there is a m xed-core proposal where you have
two different types of fuel assenblies in there? How
does that get handl ed?

MR GLMER Well, that, again, would
require a |icense anendnent and a new review by the
staff, simlar to what they are doing now with the
m xed-core --

MEMBER SKI LLMAN: Ckay. Thank you.
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MR GdLMER In summary, the staff

bel i eves t hat adequat e core cooling can be naintai ned
and pressure and tenperature in the containnment are
bel ow the design values, and finally, that 50.46
requi renents are satisfied.

Any questions fromthe nmenbers?

MEMBER SHACK: | would just follow up on
D ck's question, | guess. Wuld they have to redo a
fuel test every time they change the fuel design? |
nmean, is that sonething we expect now from operating
reactors when they conme in with a new fuel design
that we will also have to do a perfornmance test for
t he bl ockage?

MR GLMER | believe so. There may be
some considerations for extrenely-mnor changes,
simlar to what we have, for exanple, in the G STAR
process for the operating coolant. But any
significant changes, they would be com ng back.

MEMBER SKI LLMAN: | can imagine that this
coul d beconme a 50.59 issue, when in reality it is a
much larger issue than that. And so, when you say
"brought back to the staff for review," that gives ne
confort that this is much larger than a |icensee's
50. 59 eval uation of a new super fuel.

MR G LMER W certainly agree with that.
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MEMBER SKILLMAN: Okay. Thank you.

Thanks, Bill, for the foll owp.

MR. G LMER O her questions?

MEMBER CORRADI NI : Menbers, any nenbers
have further questions?

(No response.)

O herwi se, thank you very rmuch.

M. Chairman, back to you.

CHAI RMAN ARM JO  Dr. Corradini --

MEMBER CORRADINI:  Ch, |I'msorry. Excuse
nme. | apol ogi ze.

Can we turn on the bridge line to see if
there are comments from the nenbers of the public?
Excuse ne.

MEMBER SHACK: Once we hear crackling, we
know it is live.

(Laughter.)

CHAl RMVAN ARM JO  That's our signal

MEMBER CORRADI NI : Okay. Any nenbers of
t he public?

(No response.)

Goi ng once. Ckay, | think we have none.

CHAI RMVAN ARM JO  Ckay.

MEMBER CORRADI NI:  Any nenbers of the

audience, or | should say the observers, have
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comment s?

(No response.)

Ckay. M. Chairnman, back to you

CHAl RMVAN ARM JO Wl |, thank you, and
thank the staff and the NNA staff for good
present ati ons.

MEMBER CORRADINI: | know the NRC staff
al ways wants to listen to us, but to the NINA staff,
we will be at |east going through, hopefully, a draft
r eadi ng.

CHAIl RVAN ARM JO.  Yes. Yes, we intend to
read the letter, a draft letter, today and give M ke
some gui dance about if there are any changes that are
proposed by the nenbers.

But | think we are very close to being
back on schedul e. Thank you, Dr. Corradini.

It was a short lunch break, but | would
like to just take 15 mnutes just to get sone coffee
and get to work onthe letter. So, let's be back here
at quarter of 3:00.

Thank you.

(Wher eupon, at 2:33 p.m, the neeting went

of f the record.)
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Consideration of Economic
Conseguences within the NRC’s
Regulatory Framework
Kevin Coyne, RES/DRA

ACRS Full Committee Briefing
November 1, 2012



PURPOSE AND AGENDA

« To provide a briefing on SECY-12-0110 and seek ACRS
feedback

« Topics:
— Tasking and status
— NRC authority to consider property damage
— Property damage considerations in NRC analyses
— SECY-12-0110 options and recommendation
— Public meetings and Commission feedback



MOTIVATION FOR SECY



STATUS

Staff received tasking in early April.
— Due date of August 7, 2012 to OEDO

Agency-wide working group active.
Staff held public meetings in May and Aug 2012.

Staff submitted SECY-12-0110,“Consideration of
Economic Conseguences within the U.S.
Nuclear Regulatory Commission’s Regulatory
Framework” to the Commission on August 14.

Commission briefing held September 11, 2012.
ACRS subcommittee briefing held Oct. 2, 2012.

4



TASKING

* Provide a vote Commission paper, with options,
to address the following policy guestion:

— To what extent, if any, should NRC’s reqgulatory
framework modify consideration of economic
consequences of the unintended release of licensed
nuclear materials to the environment?

— Tasking included 10 detailed questions/subtopics to
be addressed



LEGAL AUTHORITY

 NRC requirements relating to adequate protection
concern radiological health and safety and common
defense and security.

— NRC must find reasonable assurance of adequate protection before it
can issue a license or amend an existing license.

— Adequate protection is a safety standard.

 Distinct from adequate protection, the NRC has authority
under the Atomic Energy Act to “minimize danger” to
property.
— Offsite Property Damage (OPD) can include:
= Costs of destroyed or damaged property,

= Costs of relocation from real property, and
= |Loss of business revenues



OPD CONSIDERATIONS
IN NRC ANALYSES

« Reqgulatory Analysis: Structured analysis of proposed
requirements, estimating benefits and costs.

« Backfit Analysis: When determining if the proposed
backfit is cost-justified.

« National Environmental Policy Act (NEPA) Analyses:
Depending on the nature of the proposed regulatory or
licensing action, the NEPA analysis may include
consideration of potential damage to offsite property.




REGULATORY ANALYSIS

« What is purpose of regulatory analysis (RA)?
— To identify and evaluate the likely consequences of rules.
— Decision tool for policymakers.
— Rationale for action.
— More transparent of agency decision-making.

* When is RA used?

— Per Office of Management and Budget Circular A-4, a regulatory
analysis is a tool regulatory agencies use to anticipate and
evaluate the likely consequences of rules.



BACKFITTING AND
ISSUE FINALITY

Purpose of NRC backfitting and
Issue finality provisions.
— Regulatory stability.

— Reasoned and informed agency decision-
making.

— Transparency of agency decision-making.

When must NRC address
backfitting and issue finality?

— If proposed NRC action falls within intended
scope of backfitting and issue finality.

— If proposed NRC action constitutes a backfit
or is subject to issue finality.

— If no exceptions to preparation of a backfit
analysis apply.

Regulatory Requirements:

10 CFR 50.109 Operating
Reactors

10 CFR 52 New Reactors
10 CFR 70.76 Subpart H

10 CFR 72.62 Independent
Spent Fuel
Storage
Installation

10 CFR 76.76 Gaseous
Diffusion
Plants




BACKFITTING: FOUR
STEP PROCESS

* First Step: Is the NRC action subject to the
backfit rule?

« Second Step: Is there a backfit?

* Third Step: Do one of the exceptions in
50.109(a)(4) apply?
— Compliance,

— Necessary for adequate protection, or

— Defining or redefining what is needed for adequate
protection.
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BACKFITTING (cont.)

* Fourth Step, Part 1: Does the backfit provide
substantial increase In protection to public
health and safety or common defense and

security?

* Fourth Step, Part 2: Is the cost of the backfit

justified In light of the increase In protection?

— The RA methodology and specific values and parameters
are used to perform a backfit cost-benefit determination.
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NEPA

Requires a Federal agency to analyze the potential
environmental impacts of its proposed action and any

reasonable alternatives to proposed action.
Regulatory

Requirement:
Procedural statute—does not mandate

particular outcome. NEPA implementing
regulations are in 10

CFR Part 51.
Under NEPA, agency must take a “hard look”

at the potential environmental impacts.

NRC performs an environmental impact statement for new
reactors and operating reactor license renewals.

Severe Accident Mitigation Alternatives (SAMA) and Severe

Accident Mitigation Design Alternatives (SAMDA).
12



SAMAs & SAMDASs

 What is the purpose?

— To ensure that alternative nuclear power plant design features and

operational procedures with the potential for improving severe accident
performance are identified and evaluated from an environmental
standpoint.

— SAMA and SAMDA do not apply to other facilities or materials licenses.

 When are they needed?

All applications for combined licenses under 10 CFR Part 52 (SAMDAs
and SAMAs).

Certain applications for limited work authorizations under 10 CFR Part
50 (SAMDASs only).

All applications for license renewal if a SAMDA analysis was not
prepared earlier for the plant (SAMDAs only).

Design certification rules (SAMDAS only).
13



CONCLUSIONS FROM
STAFF REVIEW

« Staff has flexibility to consider offsite
property damage.

« Staff recommended enhanced
coordination to increase staff efficiency.

o Staff Identified areas where framework
could be altered if Commission so desired.
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SECY-12-0110 OPTIONS

* Option 1: Status Quo

* Option 2: Enhanced Consistency of
Regulatory Analysis Guidance

* Option 3: Exploring the Merits of Potential
Changes to the Regulatory Framework

15



OPTION 1

* Pros

— Maintains regulatory stability.
— Requires minimal additional resources.

e CoOns

— May not accomplish consistency across programs.

— May not be responsive to possible stakeholder
concerns.

— May result in inefficiency.
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OPTION 2

* Pros

— Systematic approach to updating guidance and
addressing agency-level needs.

— More comprehensive guidance for methods and
parameters.

— More harmonized regulatory analysis guidance.

e CoOns

— Would require more resources than Option 1.

— May not be responsive to possible stakeholder
concerns.
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OPTION 3

* Pros

— Provide a Commission statement on the importance
of land contamination.

— Allows for stakeholder input to proposed revisions.

e CoOns

— Could increase regulatory uncertainty.
— Increased complexity.
— Would require substantial staff resources.

18



RECOMMENDATION

« Staff recommends Option 2.

— Would enhance the currency and consistency of the
existing framework.

— Would be done more systematically.
— Would provide more comprehensive guidance.
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NEAR TERM ACTIONS

« Continue to update regulatory analysis
guidance

« SRM from 9/11/12 Commission Briefing:
CA notes due 4/16/13

— Provide the Commission information about
how other countries factor economic
consequences into their regulatory processes.

— Inform the Commission how other Federal
regulatory agencies handle this issue.

20






Purpose

* To discuss the staff's draft Commission
paper and proposed recommendations on
Imposing new requirements related to
containment venting systems for bolling
water reactors with Mark | and Mark |l
containments



Agenda
» Taskings
« Schedule update

* Discussion of draft SECY paper and
proposed recommendation



Tasking (1)

« SRMon SECY-11-0137, “Prioritization of
Recommended Actions to be Taken in Response to
Fukushima Lessons Learned”

— The staff should quickly shift the issue of “Filtration of
Containment Vents” from the “additional issues” category
and merge it with the Tier 1 issue of hardened vents for
Mark | and Mark Il containments such that the analysis
and interaction with stakeholders needed to inform a
decision on whether filtered vents should be required can
be performed concurrently with the development of the
technical bases, acceptance criteria, and design
expectations for reliable hardened vents



Tasking (2)

 SRM from August 7, 2012 Commission Meeting on
status of actions taken in response to lessons
learned from the Fukushima Dai-ichi accident
— In the forthcoming notation vote paper on filtered
vents, the staff should include a discussion of

accident seqguences where the filters are and are not
beneficial



Schedule

 Current Schedule

— November 30 SECY Paper to Commission
— November 20 SECY Paper to EDO

— ACRS Interactions
« November 1 Full Committee mtg
* October31 Subcommittee mtg
» October 26 Draft Rev. 2 Commission Paper
» October 19 Draft Rev. 1 Commission Paper
* October Subcommittee mtg
« September Subcommittee mtg
« June Subcommittee mtg



Draft Paper Outline

« SECY Main Paper and Enclosures
1. Evaluation of Options
2. Design and Regulatory History
3. Foreign Experience
4

. BWR Mark | & Il Containment Performance
During Severe Accidents

5. Technical Analyses
(MELCOR/MACCS/PRA)

6. Stakeholder Interactions
7. Draft Orders



Main Paper

Discuss Issues assoclated with severe
accident containment venting and
relevance to Mark | and Il containments

|dentify potential options
Basis for staff's recommendation

Discuss role of quantitative analysis and
gualitative analysis

Provide concise writeups referencing
enclosures for detalls



Options Considered

1. No change (EA-12-050)

2. Severe accident capable vent
3. Filtered vent

4. Performance-based approach



Proposed Recommendation

* Option 3 — Filtered Vent

— The NRC staff finds that the combination of
guantitative and qualitative factors best
supports the installation of filtered venting
systems at BWRs with Mark | and |l
containments



Basis for Proposed
Recommendation

» Cost-justified substantial safety
enhancement

— Quantitative analysis

— Qualitative analysis

« Enhances defense-in-depth (containment
vulnerabilities and severe accident uncertainties)

« Filter provides a fission product retention capability
iIndependent of plant accident response



Enclosure 1
Evaluation of Options

Summary of considerations in decision-
making

Consideration of adequate protection

Decision on substantial safety
enhancement

Inclusion of qualitative arguments

Presentation of results including sensitivity
analysis



Cost-Benefit Analysis

Quantitative Cost/Benefit Analysis Per Plant

Severe Accident Capable Filtered
Total Costs
2,027)! 16,127
) (2,027) (16,127)
Core Damage Frequency 2x10-5yr 2x104/yr 2x10-5/yr 2x104/yr
Total Benefits 938 9,380 1,648 16,480
($Kk)
Net Value
. 1,089 +7,353 14,479 +353
(Benefits — Costs) ( ) ( )

@) As discussed in Enclosures 1 and 4, the costs for severe accident capable vents for Mark 1l containment designs will likely
be higher. The higher cost reflects the likely need to modify the containments to prevent molten core debris in the lower
drywell sump drain lines from causing a bypass of the suppression pool. Avoidance of wetwell bypass is needed to make the

severe accident capable vents a viable option for the Mark Il containment design.







Qualitative Arguments

Providing defense in depth
Addressing significant uncertainties
International experience and practices

Supporting severe accident management and
response

Improving Emergency Preparedness
Hydrogen control

Severe Accident Policy Statement
Independence of barriers

Consistency between reactor technologies
External events

Multi-unit events



Enhances Defense-in-Depth

Containment Is an essential element of
defense-in-depth

Addresses high conditional containment
failure probability

Filtering compensates for the loss of the
containment barrier due to venting

Filtering improves confidence to
depressurize containment to address other
severe accident challenges



Uncertainties

* NUREG 1855

“In implementing risk-informed decisionmaking, the U.S. Nuclear
Regulatory Commission expects that appropriate consideration
of uncertainty will be given in the analyses used to support the
decision and in the interpretation of the findings of those
analyses.”

« Uncertainties in prevention and mitigation of

severe accidents

« Event frequency

« Severe accident progression
« Radiological consequences
« Economic consequences



International Practices

» Extraordinary Meeting of Members of
Convention on Nuclear Safety recommended
“measures to ensure containment integrity, and
filtration strategies and hydrogen management
for the containment”

« Consistent with decisions of most European
countries, Canada, Taiwan, and Japan



Severe Accident Management
Decision Making
* Each option enhances the management of
the accident by allowing operators to focus
on recovery actions other than preventing
gross containment failure

* Each proposed option provides some benefit
but filtered systems are the simplest

» A performance-based approach could be
Integrated Into other severe accident
management activities and procedures



Emergency Planning

* The most benefit in terms of reducing the
demands on emergency planning would be
associated with Option 3 (filter) while the

proposed change with the least benefit would be
from Option 2 (unfiltered venting)



Hydrogen

* Improves operator confidence in a “clean”
release for hydrogen control

— Allows early operator intervention to vent
hydrogen and control containment pressure

— Sustained lower pressure reduces leakage of
nydrogen thru penetration seals

— Decreased leakage reduces threat from
nydrogen explosion to reactor building, spent
fuel pool, and emergency responders




Severe Accident Policy
Statement

 The Severe Accident Policy Statement specifies that
severe accident design features could be imposed on
operating reactors using the established backfit process

« The importance of the qualitative factors suggests a
need to revisit portions of the current regulatory
framework (including the Severe Accident Policy
Statement)

« The status quo option fits the current policy statement
and its traditional application



Independence of Barriers

« Minimize dependencies and address the high
conditional failure probability of Mark | and Mark
Il containments following a compromise of the
preceding barriers (fuel and coolant system)

* The filtered system would provide the most
Independence while the unfiltered vent could
result in large releases in the attempts to reduce
containment overpressure conditions



Consistency Between
Reactor Technologies

« While the proposed improvements to venting systems for
BWRs with Mark | and Il containments address a known
weakness in the severe accident performance for those
plants, the pursuit of these improvements without
resolving broader issues (e.g., NTTF Recommendation 1
and Severe Accident Policy Statement) introduces the
possibility for inconsistent treatment of severe accident
capabilities for the various reactor technologies



External Events

« Beyond design basis external events such as
the 2011 earthquake and tsunami will challenge
normal and emergency power and cooling
systems at a nuclear power plant

* There Is a significant advantage to having
Installed equipment and/or strategies in place to
address such events and conditions and thereby
avoid the nuclear power plant compounding the
conseguences from the event



Multi-unit Events

* A concern highlighted by the Fukushima
accident is conditions or events (e.g.,
external hazards) which challenge multiple
units at a nuclear facility

* There is a significant advantage to having
Installed equipment and/or strategies in
place to address such multi-unit events



Enclosure 2
Design and Regulatory History

« Summarize the licensing and design
considerations for Mark | and Mark Il
containments

 Why are Mark | and Mark Il containments
being discussed?

— Abillity of designs to withstand severe accident
challenges

— Defense in depth
— Residual risk



Enclosure 2
Design and Regulatory History

Mark | Containments

—  WASH-1400 & NUREG-1150 found that Mark |
containments could be severely challenged if a
severe accident occurred

— Relatively small volume
Gas and steam buildup affect pressure more dramatically

— BWR cores have ~3 times the quantity of zirconium
as PWRs

Potential for hydrogen gas and containment pressurization



Enclosure 2
Design and Regulatory History

« Mark Il Containments

Similar to Mark |, the most challenging severe accident
sequences are station blackout and anticipated transients
without scram

Risk profile dominated by early failure with a release that
bypasses the suppression pool

Hardened venting was considered not beneficial because of
unacceptable offsite consequences without an external filter like
MVSS

Staff did not recommend generic backfit of hardened vent, but
recommended a comprehensive evaluation as part of the IPE
program



Enclosure 2

Design and Regulatory History
Mark | Containments

— Containment Performance Improvement Program

« Determine what actions, if any, should be taken to
reduce the vulnerability to severe accidents

 Staff recommended
— Improve hardened vent
— Improve RPV depressurization system
— Provide alternate water supply to RPV and drywell sprays
— Improve emergency procedures and training
« Commission approved hardened vent

« Other recommendations evaluated as part of IPE
program



Enclosure 3
Foreign Experience

 Status of filtered vents and regulatory
pasis In other countries

* |dentify basis for pursuing filtered vents

* |dentify any operational experience or
adverse systems interactions




Enclosure 3
Foreign Experience

Staff visited Sweden, Switzerland, and Canada

Insights from visits and public meetings consistent with

previous findings

— 1988 CSNI Report 156, Specialists’ Meeting on Filtered
Containment Venting Systems

Together, FCVS and containment flooding scrub fission

products from core debris and remove decay heat



Enclosure 3
Foreign Experience

* Technical Bases Summary

— Manage severe accident overpressure
challenges

— Defense-in-depth to address uncertainties

associateo
— Significant
o After Barse

with severe accidents
y reduce offsite release

nack filter was installed,

subsequent filter costs considered low to

modest



Enclosure 3

Foreign Experience
« Quantitative Bases Summary

— Release performance goal

— Risk informed
» Level 1 frequencies low but not sufficient

 After the decision, ensure equipment performance
IS acceptable generically and on plant-specific
basis

— Acceptable not judged guantitatively — “significantly
reduce”, “almost eliminate”, etc.

— Factored into emergency planning



Enclosure 3
Foreign Experience

FCVS Status at Non-U.S. BWR Facilities

GE GE ABB GE
FCVS Status Markl | Markll | Markll | Marklll | Other ABWR Totals
FCVS Operational 1 0 6 1 5 0 13 30%
Committed 6 7 0 5 4 3 25 57%
Considering 1 0 0 1 0 0 2 5%
No FCVS 2 2 0 0 0 0 4 9%
Non-U.S. Totals 10 9 6 7 9 3 44




Enclosure 4
Mark | & Il Severe Accident Performance

Containment Spray Systems

Containment Flooding

Containment Venting

Decontamination by Drywell Spray

Decontamination by the Wetwell

Mark | Containments

Mark Il Containments

Decontamination by External Engineered Filter Systems

EPRI Evaluation of Severe Accident Venting Strategies
for Mitigation of Radiological Releases

Passive Containment Vent Actuation Capability
Early Venting



Enclosure 4
Mark | & Il Severe Accident Performance

« EOPs, SAMGs, and EDMGs describe
multiple containment vent pathways and
use of portable pumps for reactor and
drywell injection with focus on preventing
core damage



Enclosure 4
Mark | & Il Severe Accident Performance

 DW Sprays for Decontamination

— Spray headers designed for DBA purposes
(pressure control and heat removal) with flow
rates of 1,000's GPM

— Portable pumps with flow rates in low 100’s
GPM which is good for cavity flooding and not
as effective for decontamination



Enclosure 4
Mark | & Il Severe Accident Performance

« Suppression Pool for Decontamination

— SRV discharge via T-quencher in bottom of
subcooled suppression pool

— Downcomer pipes which discharge higher in
the suppression pool at or near saturation
temperatures



Decontamination Factors
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Enclosure 4
Mark | & Il Severe Accident Performance

« EPRI Investigation of Strategies for Mitigating
Radiological Releases in Severe Accidents

— Employs a portable pump to flood drywell cavity and
maintain suppression pool subcooling

— Controls containment pressure near design value for
holdup, settling, plate-out, spray effect, and high velocity
discharge into suppression pool

— Cycles containment vent valves to maintain containment
pressure band (substantial reliance on instrumentation,
valves/actuators, and operator actions)

— Swap-over from WW to DW vent after 20 hours as
containment floods up



Enclosure 5a
MELCOR

Based on SOARCA MELCOR modeling

Accident sequences
— Informed by SOARCA and Fukushima
— Long-term SBO (base case 16 hr RCIC)

Mitigation actions

— B.5.b and/or FLEX provide core spray or drywell
spray (300 gpm)

— Containment venting

Sensitivity analysis

— Spray flow rate and timing, wetwell versus drywell
venting, and RCIC duration



Insights from MELCOR
Calculations

Water on the drywell floor is needed to prevent liner
melt-through

— Also scrubs fission products and reduces drywell temperature

Venting prevents over-pressurization failure
— Wetwell venting is preferable to drywell venting

Need combination of venting and drywell flooding
— More reduction in fission product release
— Maintain reactor building integrity



Enclosure 5b
MACCS2

Offsite population doses, including doses
to off-site decontamination workers

ndividual latent cancer fatality risk and
prompt fatality risk

| and contamination

—or different thresholds of Cs-137
concentration in soil (Ci/lkm?2)

Economic costs




Insights from MACCS2

Calculations

« The health effect of interest is latent cancer fatality risk,
which is controlled in part by the habitability (return)
criterion

— Essentially no prompt fatality risk

* In terms of long-term radiation, the most important isotope
Is Cs-137, and most of the doses are from ground shine

* There is a non-linear relationship between
decontamination factor and both land contamination area,
health effects, and economic consequences



Enclosure 5c
PRA

Conditional containment failure probability

Insights from Severe Accident Mitigation
Alternatives (SAMA) Analyses

Technical approach
Results
Uncertainties



Enclosure 5c¢
PRA

« To estimate the risk reduction resulting from
Installation of a severe accident containment
vent for use in regulatory analysis
— 50-mile population dose (Aperson-rem/ry)

— 50-mile offsite cost (A$/ry)
— Onsite worker dose risk (Aperson-rem/ry)
— Onsite cost risk (A$/ry)

— Land contamination (Aconditional contaminated land
area)



Enclosure 6
Stakeholder Interactions

 Numerous public meetings

« Stakeholder input and presentations
— Filter vendors
— Public interest groups
— Regulated industry




Enclosure 7
Draft Orders

» Considerations
— Assessing proposed implementation date
— Provide high level technical requirements

— Detailed guidance document to be developed
with consideration of stakeholder input



Previous ACRS Questions

* Uncertainties on particle removal
capabilities
— Discussed in Enclosures 4 and 5a

— Particle removal efficiency is dependent upon
various parameters including particle size

— Submicron particles are difficult to remove

— Uncertainty In particle size distribution given
an accident



Previous ACRS Questions

— Elevated release wit
conditions have a re

— Elevated release wit

Impact of noble gases on site operations

n stable meteorological
atively low impact

N unstable meteorological

conditions (i.e., plume washdown to site)
would have greater impact

« Shielded locations should limit doses to regulatory

limits



Conclusions

 The NRC staff finds that the combination of
guantitative and qualitative factors best supports
the installation of filtered venting systems at

BWRs with Mark | and Il containments (Option
3)



Backup Slides



Sensitivity Analysis

Option 3 — Filtered Vents



Risk Analysis

Table 6. Parameter Values Used in the Risk Evaluation

Parameter Value Basis
CDF 2E-5/reactor-year SPAR external hazard models
Fraction of total CDF due to 0.8 SPAR external hazard
external hazards models; review of previous
PRAs
Breakdown of sequence types for Other (not SBO, bypass or fast) 0.83 SPAR internal hazard models
internal hazards SBO 0.12
Bypass (ISLOCAS) 0.05
Fast (MLOCAs, LLOCAs, ATWS) 0.01
Breakdown of sequence types for Other (not bypass) 0.95 Review of previous PRAS;
external hazards Bypass 0.05 engineering judgment
Probability that SA vent fails to Mod 0 1
open Mods 1, 3, 5, 7 — other or SBO 0.3 SPAR-H method (manual
vent; longer available time)
Mods 1, 3, 5, 7 — fast 0.5 SPAR-H method (manual
vent; shorter available time)
Mods 2, 4, 6, 8 0.001 Engineering judgment
(passive vent mechanical
failure)
Conditional probability that offsite 0.38 Historical data (NUREG-6890)
power is not recovered by the time
of lower head failure given not
recovered at the time of core
damage (internal hazards)
Probability that portable pump for 0.3 SPAR-H; consistent with

core spray or drywell spray fails

SPAR B.5.b study done by
Idaho National Laboratory




Risk Analysis Uncertainties

Table 12. Uncertainty Distributions

Parameter

Mean

Distribution

CDF

2E-5/reactor year

Lognormal; error factor = 10

Fraction of total CDF due to
external hazards

0.8

Beta; a = 0.5, 3 =0.125

Breakdown of sequence types for Other (not SBO, bypass or fast) 0.83 Dirichlet
internal hazards SBO 0.12 a, (other ) = 41
Bypass (ISLOCAS) 0.05
Fast (MLOCAs, LLOCAs, ATWS) 0.01 a, (SBO) =6
0, (bypass) = 2.5
a, (fast) = 0.5
Breakdown of sequence types for Other (not bypass) 0.95 Beta; a (bypass) = 0.5, B
external hazards Bypass 0.05 (bypass) = 9.5
Probability that SA vent fails to Mod 0 1 Held constant
open Mods 1, 3, 5, 7 — other or SBO 0.3 Beta; a = 0.5, B = 1.167
Mods 1, 3, 5, 7 — fast 0.5 Beta,a=0.5,=0.5
Mods 2, 4, 6, 8 0.001 Beta; a = 0.5, B =499.5

Conditional probability that offsite
power is not recovered by the time
of lower head failure given not
recovered at the time of core
damage (internal hazards)

0.38

Beta; a = 0.5, § =0.816

Probability that portable pump for
core spray or drywell spray fails

0.3

Beta; a = 0.5, § = 1.167

Consequences

Per Tables X-7 and X-8

Lognormal; error factor = 10

Within a given consequence
category, consequences were
assumed to be totally
dependent.




SECY-93-086 “Backfit

Considerations”

« Staff Requirement Memorandum

— The safety enhancement criterion should be
administered with the degree of flexibility the
Commission originally intended

— The standard is not intended to be interpreted in a
manner that would result in disapprovals of
worthwhile safety or security improvements having
costs that are justified in view of the increased
protection that would be provided



SECY-93-086 “Backfit
Considerations”

* Staff Requirements Memorandum

* ... these words embody a sound approach to the “substantial
Increase” criterion and that this approach is flexible enough to
allow for qualitative arguments that a given proposed rule would
substantially increase safety.

* The approach is also flexible enough to allow for arguments that
consistency with national and international standards, or the
iIncorporation of widespread industry practices, contributes either
directly or indirectly to a substantial increase in safety. Such
arguments concerning consistency with other standards, or
Incorporation of industry practices, would have to rest on the
particulars of a given proposed rule.



NUREG/BR-0058
Regulatory Analysis Guidelines

« 3.3 Implementation Guidance

— The NRC philosophy for safety goal evaluations involves the
concept of defense-in-depth and a balance between prevention
and mitigation. This traditional defense-in-depth approach and
the accident mitigation philosophy require reliable performance
of containment systems. The safety goal evaluation focuses on
accident prevention, that is, on issues intended to reduce core
damage frequency (CDF). However, to achieve a measure of
balance between prevention and mitigation, the safety goal
screening criteria established for these evaluations include a
mechanism for having greater consideration of issues, and
associated accident sequences, with relatively poor containment
performance.



NUREG/BR-0058
Regulatory Analysis Guidelines

 3.3.2 Additional Consideration of Containment Performance

— To achieve a measure of balance between prevention and mitigation, the safety
goal screening criteria established for safety goal evaluations include a
mechanism for having greater consideration of issues, and associated accident
sequences, with relatively poor containment performance.

— The NRC recognizes that in certain instances, the screening criteria may not
adequately address certain accident scenarios of unique safety or risk interest. An
example is one in which certain challenges could lead to containment failure after
the time period adopted in the safety goal screening criteria, yet early enough that
the contribution of these challenges to total risk would be nonnegligible,
particularly if the failure occurs before effective implementation of accident
management measures. In these circumstances, the analyst should make the
case that the screening criteria do not apply and the decision to pursue the issue
should be subject to further management decision.



NUREG/BR-0058
Regulatory Analysis Guidelines

« 3.3.2 Additional Consideration of Containment Performance

— Furthermore, note that the safety goal screening criteria described in
these Guidelines do not address issues that deal only with containment
performance. Consequently, issues that have no impact on core
damage frequency (ACDF of zero) cannot be addressed with the safety
goal screening criteria. However, because mitigative initiatives have
been relatively few and infrequent compared with accident preventive
Initiatives, mitigative initiatives will be assessed on a case-by-case basis
with regard to the safety goals. Given the very few proposed regulatory
initiatives that involve mitigation, this should have little overall impact
from a practical perspective on the usefulness of the safety goal
screening criteria.



BWR Containment Venting

 NRC Safety Evaluation of “BWR Owner’s Group — Emergency
Procedure Guidelines, Revision 4,” NEDO-31331, March 1987

(Letter dated 9/12/88 from A.C. Thadani to D. Grace)

— p.5 - “Even though containment venting was approved in Revision 2, there were
no detailed analyses to establish a venting pressure limit. In Revision 4, more
detailed guidance is given to establish the containment vent initiation pressure.
The improved guidance on containment venting will help to prevent and mitigate
severe accidents.”

— p.6 —“The hydrogen control guidelines included for the first time in Revision 4
will help to mitigate severe accidents.”

— p.12 — “The staff's basis concern was (and remains) that venting even if it
results in some radiological consequences should only be undertaken as an
extreme means to prevent core damage or as a last resort measure to prevent
the irreversible and unpredictable rupture of the containment which would
otherwise lead to a larger release. The underlying strategy of containment
venting is to prevent core melt and in extremely rare cases the choice of limiting
potential release of radioactivity to avoid uncontrolled release.”
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Introduction

m May 8, 2008 Staff Requirements Memorandum asked
ACRS to advise Commission on adequacy of design-
basis long term cooling approach for each reactor type

m Main focus was ability of safety systems to provide
adequate core cooling for extended periods of time when
the ECCS recirculation mode is activated during a
design basis accident

STP 3&4 COLA Presentation to ACRS 11/1/2012



| — Nuclear Innovation North America LLC
STP 3&4 Long Term Cooling
Features

m Robust ECCS

3 trains Residual Heat Removal, 2 trains High Pressure Core Flooder (HPCF), and one train Reactor Core
Isolation Cooling

Diverse delivery locations and water sources
m  Conservatively sized state-of-the-art ECCS suction strainers

m  Containment debris minimized
No recirculation piping and associated insulation
Small inert containment with closed suppression pool
Coated, steel-lined containment
Stainless steel lined suppression pool with minimal equipment
No fiber or calcium silicate insulation
No aluminum; no zinc other than in qualified coatings
Trash racks prevent large debris from entering suppression pool
Suppression Pool Cleanup System
m  Fuel cooling defense-in-depth features
High Pressure Core Flooder
Design bypass flow
AC Independent Water Addition
Alternate Feedwater Injection

m  Operational program to ensure containment cleanliness

STP 3&4 COLA Presentation to ACRS 11/1/2012 5
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Long Term Cooling Overview

m Long term core cooling
Emergency Core Cooling System (ECCS)
Ultimate Heat Sink (UHS)

m Potential challenges to long term cooling addressed
ECCS pump NPSH
Containment integrity
ECCS gas accumulation
Downstream and chemical effects

STP 3&4 COLA Presentation to ACRS 11/1/2012 6
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Long Term Cooling

m Robust long term cooling

Ultimate Heat Sink (UHS) has adequate water to
provide cooling for 30 days without make-up

Numerous ECCS water sources to keep core cooled

m Peak clad temperature during design basis LOCA
IS about half of the limit

AC Independent Water Addition (ACIWA) serves as
iIndependent backup to ECCS

Alternate Feedwater Injection (AFI) also provides
backup cooling

STP 3&4 COLA Presentation to ACRS 11/1/2012
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Challenges to Long Term Cooling
Addressed

m Strainers meet NPSH guidance
Strainers sized based on very conservative debris loading

ACIWA and AFI systems can provide core cooling without strainers (as
a backup)

m Containment integrity maintained

Containment design pressure and temperature met under design basis
LOCA

m ECCS gas accumulation addressed
Keep-fill systems on ECCS discharge

m Downstream fuel effects (including chemical effects) will be confirmed to be
acceptable by testing

STP 3&4 COLA Presentation to ACRS 11/1/2012 8
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Downstream Fuel Effects Test

m  Downstream test to confirm adequacy of flow to the core
Performed at least 18 months prior to operation

Detailed test procedure reflecting industry downstream testing experience will be
provided to NRC at least 6 months prior to the test

m Fuel assembly test with inlet nozzle, tie plate, debris filter and grids
m Conservative debris amounts relative to those expected
Including fiber, sludge, rust, dirt/dust, RMI, coatings, and chemical precipitates
m  Protocol for test will follow industry experience
Protocol based on PWROG guidelines
Multiple tests at multiple flow rates representative of post-LOCA conditions
m Acceptance criteria developed using GOBLIN computer analysis
Conservative factor of 8 margin in acceptance criteria
Acceptance criteria included in license condition

STP 3&4 COLA Presentation to ACRS 11/1/2012 g



| — Nuclear Innovation North America LLC
Defense-in-depth

m Separate analyses show that long term cooling can be
maintained even if fuel assembly inlet blocks completely

High Pressure Core Flooder flow from above the
core can cool fuel

Design fuel assembly bypass flow can provide
necessary cooling

STP 3&4 COLA Presentation to ACRS 11/1/2012 10



| — Nuclear Innovation North America LLC
Downstream Fuel Effects Summary

m Design features and operational programs
orevent adverse downstream fuel effects

m Downstream test to confirm that debris will not
adversely affect fuel

m Defense-in-depth analyses show complete fuel
assembly blockage can be accommodated

STP 3&4 COLA Presentation to ACRS 11/1/2012 11
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Questions from Previous
Subcommittee Meeting

m Provide basis for 1 ft3 fiber (#102)

m Provide more information on debris surrogates
(#103)

m Discuss the protocol for downstream fuel
effects test (#104)

m Provide a summary of the defense-in-depth
analyses (#105)

m NINA Letter on 10/16/12 documented the
response to these questions

STP 3&4 COLA Presentation to ACRS 11/1/2012

12
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Long Term Cooling Summary

m There is adequate core cooling to meet LTC requirements
ECCS and UHS are more than adequate to provide 30 days of cooling
Design basis LOCA peak clad temperature about half the limit

m Challenges to LTC (containment integrity, ECCS gas accumulation,
and strainer NPSH) satisfactorily addressed

m Challenge to LTC from debris passing through the ECCS suction
strainers and causing downstream effects on the fuel is addressed by:

Design features and operational programs which exclude challenging
materials

Downstream fuel test to confirm that debris will not adversely affect the
fuel

Defense-in-depth analyses showing complete fuel blockage can be
accommodated

m STP 3&4 meets regulatory requirements for long term cooling

STP 3&4 COLA Presentation to ACRS 11/1/2012 13



Long-Term Cooling
for ABWR STP Units 3 and 4
November 1, 2012

Jim Gilmer: Downstream Effects (Reactor Systems Branch)
Greg Makar: Chemical Effects (Component Integrity Branch)
Hanry Wagage: Containment (Containment and Ventilation Branch)
Tuan Le: Component Integrity (Engineering Mechanics Branch)



ABWR Long-Term Cooling

Long-term core cooling is provided by RHR and
HPCF pumps

Long-term suppression pool temperature is
maintained by operating RHR in suppression pool
cooling mode

Analysis showed that containment pressure can be
maintained below its design value

Analysis showed that adeqguate core cooling can be
maintained by keeping the RPV level above the top
of active fuel



ABWR Long-Term Cooling
(continued)

« The staff review approach for STP Units 3 and 4
IS consistent with previous LTC reviews, and
ensures that the requirements of 10 CFR

50.46(b)(5) are satisfied. The assessment
Includes:

- ECCS strainer performance
— Downstream effects
— Chemical effects



Strainer Performance

STP 3 and 4 ECCS suction strainers designed in
accordance with RG 1.82 Rev. 3

— Bounded by Reference Japanese ABWR strainer
analysis and testing

Primary containment - 100% Reflective Metallic Insulation

Suppression pool

— Stainless steel liner

— Suppression pool cleanup system

FSAR describes the Foreign Material Exclusion and
cleanliness programs

Restricted from containment by administrative procedures:
fiber, CalSil, Al, and TSP 4



In-Vessel Effects

STP demonstrated through analysis that 0.95
void fraction I1s maintained

STP calculated peak cladding temperature is
well within criteria specified in 10 CFR 50.46

There are diverse ECCS injection sources and
Injection paths to core

Fuel tests must demonstrate low impact on core
flow due to debris blockage



Conservatisms in STP
Design/Analyses

The relative reduced likelihood of latent debris generation compared
to operating BWRs and PWRs (restricted access to the containment,
the suppression pool cleanup system, the operational program for
suppression pool cleanup)

Minimal LOCA-generated debris (elimination of recirculation piping,
no fibrous insulation)

All breaks above top of active fuel

All corroded aluminum and zinc assumed to precipitate in gelatinous
form

ABWR design features that minimize the transport of accident-
generated debris

Diversity of ECCS delivery locations, systems, and water sources
The analyses include a factor of four conservatism



License Condition 06.02-1

STP incorporates by reference the certified ABWR design

The License Condition ensures that the fuel to be loaded
will perform satisfactorily with debris blockage

The proposed license condition includes test acceptance
criteria that must be met for any type of fuel before it can be
loaded

FSAR COM 6C-1 commits to submission of the test results
and analyses at least 18 months prior to scheduled fuel
load

FSAR COM 6C-2 commits to provide the complete,
detailed test plan (which will reflect Industry experience in
performing such tests) six months prior to the tests



License Condition 06.02-1

(continued)

* Acceptance criterion provides
conservative measure of long-term fuel

performance over the expected operating
range



Long-Term Cooling:
Conclusion

* Adequate core cooling is maintained

« Containment pressure and temperature
are maintained below containment
design values

« STP meets 10 CFR 50.46(b)(5)



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
BEFORE THE ACRS

October 15, 2012

PILGRIM WATCH COMMENT REGARDING ADVISORY COMMITTEE ON
REACTOR SAFEGUARDS (ACRS) MEETING OF THE ACRS SUBCOMMITTEE ON
RELIABILITY AND PRA

Pilgrim Watch (Herein “PW?”) respectfully provides comment to the ACRS and to the ACRS’
Subcommittee on Reliability and PRA. The comments are essentially the same as those PW
provided to the NRC Commissioners on September 13, 2012 and equally pertain to the ACRS’
deliberations.

Background: At the August 29 Public Meeting (Slide 17), the Staff reviewed three options set
forth in SECY-12-110 and will recommend that the Commission approve Option 2, September
13",

The Staff also suggested that Pilgrim Watch ("PW") provide written comments regarding SECY -
12-10 and these options. For the reasons set forth in more detail below, PW recommends that
none of the Staff's three options be approved in their present form. Instead, PW recommends

that the Commission accept an amended version of Option 3: change the regulatory framework

to incorporate the real-world lessons learned from Fukushima.

I. Options - Pros and Cons
For each of its options, the Staff presented what it viewed as that Option's Pros and Cons.

PW’s evaluation of the three Options is significantly different.



A. Staff Option 1, status quo

Simply stated, Staff Option 1 "maintains regulatory stability" by doing nothing; it
"requires minimal additional resources" because it requires neither the NRC nor the industry to

take any steps in response to what both should have learned from Fukushima.

The primary appeal of Staff Option is saving the industry money. If industry is allowed to
continue to use the current MELCOR Accident Consequence Code System (MACCS2) computer
program that underestimates offsite consequences, than industry will not be required to spend
any money or take any steps to implement measures that would reduce risk. (2) Option 1 simply
maintains the fiction that a severe accident such as that at Fukushima will not cause anything
more than minimal offsite economic consequences, in a misguided attempt to minimize public

fears of nuclear power after Fukushima.

The best that could be said for the "Cons" noted by the Staff is they are understated. If
"stakeholders" includes the public that would be affected by a severe accident, Option 1 plainly
is not responsive to any of their very real concerns. "May not accomplish consistency across
programs" apparently means that the option ignores even the minimal steps that the NRC has
taken in response to Fukushima. As for "inefficiency," doing nothing is usually efficient, it is

simply not productive.

More basically, maintaining the "status quo" means that the NRC and industry will
continue to base the assumed economic consequences of a severe accident on the 16 year old
MACCS2. That code has never been validated. It relies on false assumptions, ignores many
costs, leaves the choice of inputs to the user, and severely underestimates what the offsite

consequences of a severe accident are likely to really be. If the MACCS2 has been used to



perform a cost-benefit analysis at Fukushima Daichi, it would have told the regulators that

nothing should have been done to avoid the actual catastrophic results.

Beyond that, preserving the status quo after Fukushima continues to ignore NEPA’s
requirement that the NRC take a “hard look™ at new and significant information. The Staff
effectively admitted at the August 29 Public Meeting that it has not taken a “hard look.” Its
excuse was that it did not have the time to consider the computer models in any detail. This is at
best questionable; high-speed computers are readily available to run analyses to compare the
values of the current MACCS2 against the results of an updated MACCS2 that incorporated
lessons learned from Fukushima. The Staff’s recommendation lacks any scientific or quantitative
basis. PW reasonably expected that Staff would perform sensitivity analyses to measure how
much an economic consequence (output) - total offsite economic costs — changed by varying an
input based on real-world lessons learned from Fukushima. Sensitivity analyses are routine and

readily achievable with today’s high-speed computers.

B. Option 2: Enhanced consistency regulatory guidance.

The key word in Staff Option 2 is "guidance." As with Option 1, there is no thought that
either the NRC or the industry would actually be required to do anything. "More resources" is
simply more than "minimal," but once again there is no suggestion that the NRC would commit
the resources that would actually be required to do anything, or even to appear to be "responsive

to possible stakeholder concerns."

The primary appeal of Staff Option 2 continues to be that it save the industry money by

allowing it to continue to use an accidence consequence analysis that will maintain the fiction



that there cannot be any accident here, and that even if one should occur there would not be any

offsite economic consequences.

C. OPTION 3: Exploring merits of potential changes to the regulatory framework.

Here again, what is missing is the idea that anyone should actually be required to do
anything. The added thought this time is that it isn't even necessary to make a decision. Rather,

the Commission should “kick the can down the road” before even making a "statement."

If "stakeholder input to proposed revisions" means that the Staff would seriously consider
public input rather than simply that of the industry, it would be a step forward. But the Staff's
conclusion that having to commit "substantial staff resources" is a "CON" provides no assurance

whatever.

D. NRC Staff Recommendation:

The Staff's Recommendation that the Commission provide "more comprehensive
guidance" by "enhancing ... the existing framework" similarly provides no assurance that the
NRC will give any realistic consideration of the likely real economic consequences of a severe

accident, or require that the industry take any steps to mitigate those damages.



II.

Pilgrim Watch Recommendation:

Change the Regulatory Framework to Incorporate the Real-World Lessons

Learned (and should be Learned) From Fukushima.

There is a very long list of lessons that the NRC and the nuclear industry should have learned

from Fukushima. The following are among the most important. The NRC's current

methodology for estimating the consequences of a severe accident either ignores or drastically

underestimates all of them.

1.

The probability of a core damage event is ten times what the NRC has assumed.

The NRC's "economic consequence" analyses cannot continue simply to ignore the
enormous (far more than a core melt-down) damage that a spent fuel pool accident will
cause. Luckily, to date the Fukushima "accident" has "only" resulted in three core melt-
downs. But the NRC cannot continue to ignore that only "luck" has insured that
Fukushima's spent fuel pools have not failed also (especially Unit 4’s), and that they may

well fail in the not-distant future.

In the event of a severe accident, there will be enormous aqueous radioactive releases and
damage. The NRC's approved consequence analyses cannot continue to ignore aqueous

releases.

There is no rational basis for the NRC/industry assumption that an accident will last only
a day (usual industry practice) and in any event not more than 4 days (MACCS2 code’s

maximum limit)

There is no rational basis for the NRC/industry assumption that the only radioactive
release that needs to be considered is an atmospheric (forget about aqueous) release from
the core (forget about the spent fuel pool), and even then only noble gasses and a small

fraction of the Cs-137 in a core need be taken into consideration.



6. Similarly, there is no rational basis for the NRC/industry assumption that a radioactive
release will only affect a very limited geographic area defined by an outdated straight-

line Gaussian plume.

7. Clean-up and Decontamination is an enormously expensive job, extending over decades.
Hosing down buildings and plowing under fields does not clean-up or decontaminate.
The NRC cannot continue to ignore: that there is no cleanup-standard; that clean-up
cannot possibly take just one year; that it has given no consideration to what can and
must be done to the tons of contaminated wastes; that clean-up after a nuclear explosion
is not comparable to clean-up after a nuclear reactor accident; and that forests, wetlands

and water simply cannot be cleaned and will re-contaminate areas.

8. The MACCS2 code used by industry (with the NRC's approval) to model economic
consequences of a severe accident is, at best severely limited in what it can do and what it
cannot. Even in those areas where the MACCS2 code has some capability, the NRC
cannot continue to allow industry to manipulate the way in which it uses the code to
intentionally minimize potential consequences; ignore real health costs; create essentially
useless evacuation time estimates; choose the input parameters into the model; and

choose to average the code’s inputs by a mean and not the 95" percentile.
A. Probability and Probabilistic Modeling

Fukushima raised baseline > 10 times - from 1 event per 31,000 RY to 1 event per 2,900 RY

The probability of severe core damage and accompanying radioactive release can be
estimated in two ways. One is by direct experience and the other by Probabilistic Risk
Assessment (PRA). Fukushima has expanded our knowledge by direct experience, and the

lessons that should be learned provide a reality check on PRAs.

The MACCS2 that NRC and industry use to conduct PRAs have little or no basis in
direct experience. For example, the MACCS2 code restricts the times for cleanup and
decommissioning after a severe accident to one year. After Chernobyl, the Russians quit after

four years and the Japanese estimate that it will take decades to clean-up after Fukushima.



If that code has been used to perform a cost-benefit analysis at Fukushima Daiichi in January
2011, the predicted offsite consequence costs would not have justified the cost of taking any
mitigation steps to reduce the risk of a severe accident. This tells us that PRA, by itself and as
currently run, is inadequate. The risks, and problems, inherent in probabilistic modeling,

particularly as it is now practiced by the NRC and nuclear industry, are legion. For example:

1. By using probabilistic modeling and incorrect parameters in a SAMA analysis, a licensee can
arrive at a result that downplays the likely consequences of a severe accident, and thus saves
the licensee money by incorrectly discounting possible mitigation alternatives. This could
have enormous implications for public health and safety. A potentially cost effective
mitigation alternative that could prevent or reduce the impacts of that accident would likely
not even be considered.

2. Consequence analysis multiplies the probability of an accident by the consequences. By
multiplying large consequence values by very low probability, the consequence values
appear unrealistically very low — far lower than the real-world lessons from Fukushima show.
Probabilistic modeling that uses a low probability number can, and likely will, underestimate
the deaths, injuries, and economic impact likely from a severe accident. No matter how high
the potential consequence values may be, if they are multiplied by a low probability number,
the consequence figures on which decisions are based become far less startling. For example,
if an analysis shows that the consequences of a severe accident radioactive would include
100,000 cancer fatalities, PRA would reduce the "risk" on which any SAMA was based to
only 1 cancer fatality per year by assuming (and there is no basis for anything other than an
assumption) that associated probability of the release was 1/100,000 per year.

3. PW is not arguing that probability is not taken into consideration, but it must be taken with
caution and tested against real-world experience, particularly as it relates to SAMA analyses.
Kamiar Jamali’s (DOE Project Manager for Code Manual for MACCS2) Use of Risk
Measures in Design and Licensing Future Reactors,’ explains that “PRA” uncertainties are

so large and so unknowable that it is a huge mistake to use a single number coming from

them for any decision regarding adequate protection. “Examples of these uncertainties

! Kamiar Jamali, Use of Risk Measures in Design and Licensing Future Reactors, Reliability Engineering and
System Safety 95 (2010) 935-943



include probabilistic quantification of single and common-cause hardware or software
failures, occurrence of certain physical phenomena, human errors of omission and
commission, magnitudes of source terms, radionuclide release and transport, atmospheric
dispersion, biological effects of radiation, dose calculations, and many others.” (Jamali, Pg.,
935) (Emphasis added)

4. Probability analysis has other pitfalls. PRAs do not consider human error. More important,
PRAs project into the future and assume (based on very little real experience) that there is a
likelihood that an accident scenario will occur in hundreds, if not thousands, of years is
vanishingly small. But no reactors have operated more than 45 years, and there have been at
least six severe accidents.” The uncertainty inherent in predicting the future must be
respected by making certain that appropriate and up-to-date assumptions are used in the
analysis.

Fukushima showed Probabilistic Risk Assessments (PRA) uncertainties are extremely
large and that it is a huge mistake to use a single number coming from them as the basis for any
decision regarding adequate protection. Examples of these uncertainties include, for example:
probabilistic quantification of single and common-cause hardware or software failures,
occurrence of certain physical phenomena, human errors of omission and commission,
magnitudes of source terms, radionuclide release and transport, atmospheric dispersion,

biological effects of radiation, dose calculations, and many others.

The probability analysis that lies at the heart of the regulatory framework needs to be

changed to incorporate the real-world lessons learned, and should be learned, from Fukushima.

B. The Probability of a Core Damage Event

The NRC's current baseline estimates that there may be one Core Damage Event per
31,000 RY (years of reactor operation). Fukushima raised the number of actual core damage
events at Generation II commercial reactors in the last 34 years to five’ - TMI, Chernobyl and
Units 1 though 3 at Fukushima. Based on this actual experience, the likelihood of a significant

accident core melt in any given year is about 1 in 7 years.

2 Including the 1961 fatal accident at SL-1.
3 This does not include the fatal accident at SL-1 in 1961.
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The NRC prefers to speak in terms of events per year (or years) of reactor operation. The
five Generation II commercial reactor core melts occurred in a world-wide fleet of 440, with a
total of 14,484 reactor years of operation (RYs) as of May 16, 2011. In NRC-speak, this
translates to a core damage frequency of 3.4E-04 per RY (or 1 event per 2, 900 RY). No matter
how stated, the probability of one core-melt for every 2,900 RY (years of reactor operation) is
more than ten times the current baseline estimate of only 1 event per 31,000 RYs. Put another
way, based upon observed experience with more than 400 reactors operating worldwide, a

significant nuclear accident has occurred approximately every seven years (2900/400=7.25).*

Whether thought of in terms of one accident every seven years or one event every 2,900
reactor years (the year could be tomorrow or many years later), it could hardly be clearer that
future SAMA analyses should be done using a baseline CDF that is at least an order of

magnitude higher than that currently used.

Further from direct experience at Fukushima SAMA options to implement (based on
updated cost-benefit analyses based on Fukushima’s direct experience, not analyses based on
pre-Fukushima assumptions/inputs) are measures to mitigate: structural damage; multi-day
station black-out; loss service water and or loss fresh water supply; containment venting and
hydrogen control systems upgraded using passive mechanisms; measures to prevent spent fuel

pool fires, low-density, open-frame racks; filtered venting that uses passive mechanisms.’

C. Spent Fuel Pools

Today, there are about 1,230 irradiated spent fuel rods, containing roughly 37 million

curies (~1.4E+18 Becquerel) of long-lived radioactivity in Fukushima's pool No. 4.° The No. 4

* These two quite different ways of stating probability of a Core Damage Event (once every seven years or once in
every 2,900 reactor years) is perhaps one of the clearest examples of the ability of a PRA to confuse and mislead the
public.

> Massachusetts Office of the Attorney General Request for Hearing Pilgrim License Renewal (Dr. Gordon
Thompson Report, New and Significant Information From Fukushima Daiichi Accident in the Context of Future
Operation of the Pilgrim Nuclear Power Plant, June 1, 2011, Section VLI, beginning pg., 14, NRC Electronic
Library, EHD)

® Currently available information is that the about the total of number of spent fuel assemblies are being stored at the
Dai-Ichi site is between 10,833 and 11,138. In either event, they contain about 330 million curies (~1.2 E+19 Bq) of
long-lived radioactivity. About 130 million of the 330 million curies is Cesium-137 — roughly 85 times the
amount of Cs-137 released at the Chernobyl accident as estimated by the U.S. National Council on Radiation
Protection (NCRP). The total spent reactor fuel inventory at the Fukushima-Daichi site contains nearly half of the
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pool is about 100 feet above ground, is structurally damaged and is exposed to the open
elements. If an earthquake or other event were to cause this pool to drain this could result in a
catastrophic radiological fire involving nearly 10 times the amount of Cs-137 released by the
Chernobyl accident. It would also cause a shutdown of all six reactors, and would affect the
common spent fuel pool containing 6,375 fuel rods, located some 50 meters from reactor 4.

None of these radioactive fuel rods are protected by a containment vessel; all are open to the air.

The danger presented by spent fuel is the reason that the NRC recommended that all
Americans within 50 miles of Fukushima be evacuated. Yet the NRC's economic consequence
analyses (inexplicably for any reason other than the potential cost to the industry of dealing with
the issue) continue to ignore the consequences of a spent fuel accident. No rational analysis
could do so. Accidents are severe, and cause economic consequences, because they release
radioactivity - whether from the reactor core or a spent fuel pool, the consequences are the same
- except that the amount of radioactivity caused by a spent fuel accident would dwarf that caused

by a core melt-down.

The importance of a spent fuel accident, and of requiring SAMASs to model spent fuel
pool releases, is illustrated by pointing to Pilgrim, where a spent fuel pool fire could release more
than 44,010,000 curies of Cs-137, an amount 8 times more than a core release. Further, a spent
fuel pool fire would result in releases going higher into the air and significantly impacting

locations at greater distance with denser populations.

Dr. Beyea estimated the cost of a 10% release from a spent pool fire to be $105-175 billion
dollars; and that a 100% release of C-137 would cost somewhere between $ 342 - $§ 488 billion.

(Beyea, 10) Entergy’s LRA SAMA, based on currently approved NRC models, considered only

the release of a relatively small amount of C-137 from the reactor core’.

total amount of Cs-137 estimated by the NCRP to have been released by all atmospheric nuclear weapons testing,
Chernobyl, and world-wide reprocessing plants (~270 million curies or ~9.9 E+18 Becquerel).

” The Massachusetts Attorney General’s Request for a Hearing and Petition for Leave to Intervene With respect to
Entergy Nuclear Operations Inc.’s Application for Renewal of the Pilgrim Nuclear Power Plants Operating License
and Petition for Backfit Order Requiring New Design features to Protect Against Spent Fuel Pool Accidents, Docket
No. 50-293, May 26, 2006 includes a Report to The Massachusetts Attorney General On The Potential
Consequences Of A Spent Fuel Pool Fire At The Pilgrim Or Vermont Yankee Nuclear Plant, Jan Beyea, PhD., May
25, 2006.
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And a severe accident from the spent fuel pool at Pilgrim, for example, resulting from human
error, mechanical failure, natural disasters, or an act of malice, is reasonably foreseeable. The
offsite cost risk of a pool fire is substantially higher than the offsite cost of a release from a core-
damage accident.

There are significant potential interactions between the pool and the reactor in the context of
severe accidents, especially at Mark I’s and Mark II’s. In both, as at Fukushima, the spent-fuel
pool is located in the attic of the main reactor building, outside primary containment. It shares
essential support systems with the reactor. There could be at least three types of interactions
between the pool and reactor.®

First, a pool fire and a core-damage accident could occur together, with a common cause. For
example, a severe earthquake could cause leakage of water from the pool, while also damaging
the reactor and its supporting systems to such an extent that a core-damage accident occurs.

Second, the high radiation field produced by a pool fire could initiate or exacerbate an
accident at the reactor by precluding the presence and functioning of operating personnel.

Third, the high radiation field produced by a core-damage accident could initiate or
exacerbate a pool fire, again by precluding the presence and functioning of operating personnel.

Many core-damage sequences would involve the interruption of cooling to the pool,
which would call for the presence of personnel to provide makeup water or spray cooling of
exposed fuel. The third type of interaction was considered in a license-amendment proceeding in
regard to expansion of spent-fuel-pool capacity at the Harris nuclear power plant. Such accidents
are conceivable and would result in a very high magnitude of release.

Although, SAMAs designed to avoid or mitigate conventional accidents may be different
than SAMASs designed to avoid or mitigate spent fuel accidents. The radiological consequences
of a spent-fuel-pool fire are significantly different from the consequences of a core-damage

accident.

¥ Dr. Gordon Thompson, Risks of Pool Storage of Spent Fuel at Pilgrim Nuclear Power Station and Vermont
Yankee, A Report for the Massachusetts Attorney General by IRSS, May 2006, Pgs., 12, 16. NRC Electronic
Library, Adams Accession Number ML061630088”
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D. Aqueous Discharges9

Millions of gallons of water were pumped into the Fukushima reactors, and those
millions of gallons flowed into the sea. Current NRC economic consequences take no account of
aqueous discharges, to say nothing of their affect on either the local or long-distance marine

economies.

Post Fukushima Daiichi, it plainly is necessary to update SAMA analyses to take into
account new and significant information learned from Fukushima regarding the probability of
containment failure in the event of an accident and the concomitant probability of a significantly
larger volume of off-site consequences due to the need for flooding the reactor (vessel,

containment, pool) with huge amounts of water in a severe accident, as at Fukushima.

This was recognized by the Commission.'” But the Commission also should do
something about it. Direct contamination from water pumped into a reactor would add to that
resulting from aqueous transport and dispersion of radioactive materials through subsurface
water, sediments, soils and groundwater, plus atmospheric fallout on the waters - resulting in

three sources of contamination in the waters. A rational economic analysis must recognize all

three.

E. How Long an Accident

The Fukushima disaster was not over a day after it started. Units 1-3 continue to release
radioactive materials today - 18 months after the accident began.

The MACCS2 code limits the total duration of a radioactive release to no more than four
(4) days, if the Applicant chooses to use four plumes occurring sequentially over a four day
period (IPLUME 3)'"'. Licensees have chosen not to take that option and limited analyses to a

single plume having a total duration of one day.'” In any case either a day or a four-day plume is

? Pilgrim Watch Request For Hearing On A New Contention Regarding Inadequacy Of Environmental Report, Post
Fukushima, November 18, 2011; Pilgrim Watch’s Petition For Review Of LBP- 12-01,January 11, 2012, NRC’s
EHD, Pilgrim LRA.

" SECY-11-0089, Enclosure 1, pg., 29; http://www.nrc.gov/reading-rm/doc-
collections/commission/secys/2011/2011-0089scy.pdf; and Commission Voting Record, Decision Item SECY-11-
0089, September 21, 2011, http://www.nrc.gov/reading-rm/doc-collections/commission/cvr/2011/2011-0089vtr.pdf
""NUREG/CR-6613 Code Manual for MACCS2: Volume 1, User’s Guide, 2-2

"2 The MACCS?2 uses a Gaussian plume model with Pasquill-Gifford dispersion parameters (Users code 5-1). Its
equation is limited to plumes of 10 hour duration.
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plainly of insufficient duration in light of lessons learned from Fukushima. The Fukushima
crisis stretches over many months. A release that goes on for the better part of two years will

cause offsite consequences that far exceed one that lasts only a day.
F. All Radioactive Releases Must be Considered

The only releases considered under current NRC practice are noble gases from the core
and a small fraction of the core inventory of Cs-137. One fundamental lesson that should be
learned from Fukushima is current practice necessarily, even if perhaps not intentionally,
drastically underestimates many releases that cause significant damage and economic
consequences.

Even if we were to put aqueous discharges and radioactive releases from spent fuel pools
to one side, there is no justification for not modeling the total potential amount of Cs-137 from
the core. For example the Cs-137 inventory in Pilgrim Station’s core has the potential of
releasing more than twice the amount of Cs-137 than was released at Chernobyl. The amount of
Cs-137 released during Chernobyl in 1986 was 2,403,000 curies; the amount of Cs-137 in
Pilgrim’s Core during license extension will be 190,000 TBq or 190,000 X 27 Ci = 5,130,000

curies.

However, and consistent with permitted NRC and industry practice, Entergy’s LRA
MACCS2 model apparently estimated costs based on a release only (i) of noble gases in the core
inventory and (ii) a small fraction of the core inventory of Csl. [PNPS Radionuclide Release
Category Summary, Figure E.1.1].

The regulatory framework changes should require: (1) modeling the actual amount of Cs-
137 from the core and not basing release as current practice on noble gasses and a small fraction
of the core inventory of Cs-137; (2) including release from the spent fuel pool; (3) not allowing
use of codes that have not been validated by the NRC such as the MAAP code; (4) requiring
modeling aqueous discharges, not simply atmospheric; and (5) using complex air dispersion
models instead of the straight-line Gaussian plume embedded in the MACCS2; and modeling
releases over an extended duration, as occurred in Fukushima, that considers multiple changes in

wind direction and plumes contaminating wider areas.
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G. Radioactive Release Concentration.

Current NRC practice ignores aqueous releases, and thus takes absolutely no account of
where radioactive liquids discharged into a body of water are likely to flow. Radioactive liquid

from Fukushima has been detected at the West Coast of the United States.

Current NRC practice with respect to determining the geographic concentration of
atmospheric radionuclides released in a severe accident is also inadequate - and once again
designed to minimize predicted economic consequences and potential industry mitigation costs.
The atmospheric dispersion model embedded in the MACCS2 code is a steady-state, straight-line
Gaussian plume model that assumes meteorological conditions that are steady in time and
uniform spatially across the study region. The plume model is not appropriate for sites located
near large bodies of water, river valleys and varied topography. It underestimates the area likely
to be affected in a severe accident and the dose likely to be received in those areas. Variable

plume models such as AERMOD or CALPUFF are appropriate, and readily available.

The NRC knows this. For example NRC made a presentation to the National Radiological
Emergency Planning Conference” concluded that the straight-line Gaussian plume models
cannot accurately predict dispersion in a complex terrain and are therefore scientifically
defective for that purpose [ADAMS - ML091050226, ML091050257, and ML091050269 (page
references used here refer to the portion attached, Part 2, ML091050257).] Most reactors, if not
all, are located in complex terrains. In the presentation, NRC said that the “most limiting aspect”
of the basic Gaussian Model, is its “inability to evaluate spatial and temporal differences in
model inputs” [Slide 28]. Spatial refers to the ability to represent impacts on the plume after
releases from the site e.g., plume bending to follow a river valley or sea breeze circulation.
Temporal refers to the ability of the model to reflect data changes over time, e.g., change in
release rate and meteorology [Slide 4]. Because the basic Gaussian model is non-spatial, it
cannot account for the effect of terrain on the trajectory of the plume — that is, the plume is
assumed to travel in a straight line regardless of the surrounding terrain. Therefore, it cannot, for
example, “‘curve’ a plume around mountains or follow a river valley.” NRC 2009 Presentation,

Slide 33. Further NRC says that it cannot account for transport and diffusion in coastal sites

1> What’s in the Black Box, Dispersion, Prepared for 2009 National Radiological Emergency Planning Conference,
Stephen F. LaVie, Sr. Emergency Preparedness Specialist, Nuclear Security and Incident Response, Division of
Preparedness and Response, Adams Accession No. ML091050257
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subject to the sea breeze. The NRC says that the sea breeze causes the plume to change direction
caused by differences in temperature of the air above the water versus that above the land after
sunrise. If the regional wind flow is light, a circulation will be established between the two air
masses. At night, the land cools faster, and a reverse circulation (weak) may occur [Slide 43].
Turbulence causes the plume to be drawn to ground level [Slide 44]. The presentation goes on to
say that, “Additional meteorological towers may be necessary to adequately model sea breeze

sites” [Slide 40].

Significantly, the NRC 2009 Presentation then discussed the methods of more advanced
models that can address terrain impact on plume transport, including models in which emissions
from a source are released as a series of puffs, each of which can be carried separately by the
wind, (NRC 2009 Presentation Slides 35, 36). This modeling method is similar to CALPUFF.
Licensees are not required, however, to use these models in order to more accurately predict

where the plume will travel to base protective action recommendations.

Likewise, EPA has recognized the need for complex models. For example EPA's November
2005 Modeling Guideline (Appendix A to Appendix W) lists EPA's "preferred models” and the
use of straight line Gaussian plume model, called ATMOS, is not listed. Sections 6.1 and 6.2.3
discuss that the Gaussian model is not capable of modeling beyond 50 km (32 miles) and the
basis for EPA to recommend CALPUFF, a non - straight line model." DOE, too, recognizes the
limitations of the straight-line Gaussian plume model. They say for example that Gaussian
models are inherently flat-earth models, and perform best over regions of transport where there is
minimal variation in terrain. Because of this, there is inherent conservatism (and simplicity) if
the environs have a significant nearby buildings, tall vegetation, or grade variations not taken

. . . . . . 1
into account in the dispersion parameterization.'

Fukushima made clear the importance of accurate meteorological modeling. The radioactive
liquid releases from Fukushima have travelled thousands of miles through the Pacific Ocean.

The radioactive atmospheric releases have not travelled simply in a straight line.

' http://www.epa.gov/scram001/guidance/guide/appw_05.pdf
> The MACCS2 Guidance Report June 2004 Final Report, page 3-8:3.2 Phenomenological Regimes of
Applicability
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H. CLEANUP/DECONTAMINATION"®

Actual cleanup costs are the “Elephant in the Room” that NRC and industry have tried to
avoid. After the real-world experiences in Japan proper modeling of these costs can no longer be
avoided. Cleanup costs realistically assessed will result in major offsite costs requiring the
addition of a large number of mitigations. The cost formula used in the MACCS2 underestimates

costs likely to be incurred.

Lessons learned from Fukushima are highlighted in the following March 2012 Associated
Press article, Japan decontaminates towns near tsunami-hit nuclear plant, unsure costly effort

. 17
will succeed.

FUKUSHIMA, Japan — Workers in rubber boots chip at the frozen ground, scraping
until they’ve removed the top 2 inches (5 centimeters) of radioactive soil from the
yard of a single home. Total amount of waste gathered: roughly 60 tons.

One down, tens of thousands to go. And since wind and rain spread radiation easily,
even this yard may need to be dug up again.

k ko ok

Experts leading the government-funded project cannot guarantee success. They say
there’s no prior model for what they’re trying to do. Even if they succeed, they’re
creating another problem they don’t yet know how to solve: where to dump all the
radioactive soil and debris they haul away.

The government has budgeted $14 billion (1.15 trillion yen) through March 2014 for
the cleanup, which could take decades.

16 See for example: Decl. Francois Le May ML 1204813411 (5/18/12) Exh. NYS 0000241 (Dec 21, 2011) &
NYS000242 (Dec 21,2011) New contention 12-C: NYAGO’s expert ran a SAMA with higher damage costs and
longer time decontaminate Cleanup from 1 year (Entergy) to 200 years— NY costs from $1/person to
$100,000/person (Entergy) to $2,000,000

' Japan decontaminates towns near tsunami-hit nuclear plant, unsure costly effort will succeed, Mari Yamaguchi,
Associated Press, March 5, 2012, http://www.washingtonpost.com/world/asia_pacific/japan-decontaminates-towns-
near-tsunami-hit-nuclear-plant-unsure-costly-effort-will-succeed/2012/03/05/gIQAQOVHsR _print.html
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Radiation accumulates in soil, plants and exterior building walls. Workers start
cleaning a property by washing or chopping off tree branches and raking up fallen
leaves. Then they clean out building gutters and hose down the roof with high-
pressure water. Next come the walls and windows. Finally, they replace the topsoil
with fresh earth.

Experts say it may be possible to clean up less-contaminated areas, but nothing is
promising in the most contaminated places, where any improvement is quickly
wiped out by radiation falling from trees, mountains and other untreated areas.

k* ko

“It’s largely trial and error,” said Kazuaki Iijima, a radiation expert at the Japan
Atomic Energy Agency, which is supervising the pilot projects. “Decontamination
means we are only moving contaminant from one place to another. We can at least
keep it away from the people and their living space, but we can never get rid of it
completely.”

Then there’s the question of finding places willing to accept an ever-growing pile of
radioactive waste.

The Environment Ministry expects the cleanup to generate at least 100 million cubic
meters (130 million cubic yards) of soil, enough to fill 80 domed baseball stadiums.

k ko

The waste would remain in the longer-term storage for 30 years, until half the
radioactive cesium breaks down. Then it would still have to be treated and
compacted — using technology that hasn’t been fully developed yet — before being
buried deep underground in enclosed containers.

Nothing in current NRC approved economic consequence analyses even tries to address the real-
world lessons of Fukushima. The disaster in Fukushima has laid bare one truth: A disaster here
would result in losses requiring the government to make payouts of epic proportions. That’s
because Fukushima is budgeted to cost 14 billion dollars simply through March 2014, according
to Japanese experts. If there is a severe nuclear reactor accident in the US, the Price-Anderson
Fund can’t handle those kinds of losses. The money cap in Price Anderson is based on a MACCS

analysis, also.
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The current NRC approved consequences models:

e Underestimate both the size of the area likely to be contaminated, and the extent of
contamination.

e Underestimate the volume of waste.

e Underestimate how long cleanup and decontamination will take.

e Ignore that forests, wetlands, and bodies of water essentially cannot be cleaned up or
decontaminated.

e Ignore that the technologies needed for cleanup have not even been developed.

e Ignore there is not even a cleanup standard.

e Are based on estimates of what is required for nuclear weapon cleanup, rather than the
very different problems presented by nuclear reactor accident.

e Minimize consequences by assuming a straight-line Gaussian plume model, ignoring
aqueous discharges, and ignoring that an accident can persist over many weeks and
months.

e The huge volume of waste is underestimated; and that there are no available safe disposal
options is ignored. In fact waste disposal is not modeled.

e The time that decontamination will take is underestimated. Technologies to cleanup have
not been developed; current cleanup methods used in Japan and assumed in US models
do not work- hosing down buildings and plowing under fields. They are based on nuclear
weapons cleanup that is a different from cleanup after a nuclear reactor accident. Many
radionuclides, like Cs-137, have long half-lives.

e (Contamination in certain media simply cannot be decontaminated-forests, wetlands,
water - from groundwater to oceans; and in turn runoff will re-contaminate cleaned areas.

e No Cleanup Standard

The Contaminated Area

The cost of cleanup fundamentally reflects the size of the area contaminated, and the level of
contamination. A year ago, the Japanese press reported that the Fukushima accident
contaminated 13,000 square kilometers (an area nearly equivalent to the size of Connecticut

(land area and water). The contaminated area extended in all directions and at considerable
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distance from the site.'"® The Japanese Ministry of Education, Culture, Sports, Science and
Technology (MEXT) map showed the spread of radiation from Fukushima across 10 prefectures,

including Tokyo and Kanagawa."”.

So far as PW knows, no one has even attempted to calculate how much of the Pacific Ocean and

connecting waters have been contaminated by aqueous discharges.

Beyond "how large an area," is the question of "how contaminated?" The level of
contamination in the affected areas depends on both the size of the release at any point in time,

and also on its duration. The Fukushima release has continued for months.

The basic lesson to be learned from these simple facts is that any remotely adequate
economic consequence analysis must take into account the very real likelihood of a large level
release that continues for a long period of time and contaminates many thousands of square
miles. Current NRC economic analyses unrealistically limit the duration of the radioactive

release, the size of the affected area, and the radiation source.

'8 Estimated 13,000 square km eligible for decontamination Asahi.com (Asahi Shimbun), Oct 12, 2011

' Mainichi News, http://mdn.mainichi.jp/mdnnews/news/20111007p2a00m0na009000c.html; Gov't radiation info
in English http://radioactivity.mext.go.jp/en/
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e Duration: The Fukushima disaster persisted over many months. But the NRC approved
consequence code, MACCS?2, limits the total duration of a radioactive releases to no
more than four (4) days, if the user chooses to use four plumes occurring sequentially
over a four day period.? Licensees choose not to take that option and limit economic cost
analyses to a single plume having a total duration of less than a day. However a longer
release such as that at Fukushima will cause offsite consequences that will increase
contamination, and result in required re-decontamination, and significantly increase
cleanup costs and the overall cost-benefit analyses.

e Size of Affected Area. How large an area will be contaminated, and where that area is

likely to be, depends on assumptions made about the radioactive plume. Fukushima
showed that the plume did not travel simply in a straight-line.” However the NRC
approved computer code, MACCS2 assumes a straight-line Gaussian plume model that
limits the spread of contaminants to a pie-shaped wedge.22 This ignores that winds are
complex and variable near large water bodies, along rivers, and hilly terrain so that a
much larger geographic area, in multiple directions, is impacted. Fukushima taught that
no plume can safely be assumed to travel in a straight line, and it is obvious that plumes
from releases extending over many months will be variable.

e Non-Atmospheric Releases. The economic consequence analyses approved by NRC only

model atmospheric releases and plumes. Fukushima also showed that contamination is
also spread by aqueous discharges. In Japan enormous quantities of contaminated water
flowed into the Pacific Ocean as result of “feed and bleed” and from runoff into
groundwater, streams and other water bodies from contaminants deposited by
atmospheric releases on land.

e What Can't Be Cleaned-up? Lessons learned from Fukushima show that forests, water and

shorelines, for example, cannot realistically be cleaned up and decontaminated. For

example the Japan Times reported in September 20117 that

** NUREG/CR-6613 Code Manual for MACCS2: Volume 1, User’s Guide, 2-2

! Gov't radiation info in English http://radioactivity.mext.go.jp/en/

2 NUREG/CR-6613/SAND97-0594, Vol. 1,Code Manual for MACCS2:Volume 1, User’s Guide, May 1998
D. Chanin, M.L. Young

* Institute probing radioactive contamination of Fukushima forests, Japan Times,, Sep. 17, 2011
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In August, the government acknowledged difficulties in removing soil and
ground cover from the forests, due mostly to the volume of radioactive
waste that would be generated by the effort.

"Huge volumes of soil and other (contaminated) items would be involved
because the forests occupy a huge area."

The government effectively shelved any approach to decontaminating
forests when it said that removing both the contaminated soil and compost
materials would strip the forests of important ecological functions,
including water retention.
Real world experience also shows that bodies of water, such as the Pacific, cannot be
cleaned up either. Further, ocean currents may re-circulate the contamination for years

contaminating and re-contaminating beaches and marine life increasing costs from a

continuous need to cleanup and pay for damaged to the environment™".

Losing a forest or marine life is a serious economic consequence. The NRC's economic

consequence analyses cannot properly ignore.

Waste Volume and Disposal

Lessons learned from Fukushima show that the Japanese Environment Ministry expects
the cleanup to generate at least 100 million cubic meters (130 million cubic yards) of soil,
enough to fill 80 domed baseball stadiums.”. The Yomiuri Press reported that disposal sites
refuse to accept 140,000 tons of tainted waste.”® Because there is no available storage for the
high volume of waste and no community willing to host the disposal site,”” waste is piling up and
run-off from it contaminates and re-contaminates groundwater and proper‘[y.28 The problem
cannot be solved soon because the technology is not there and cesium-137 takes 30 years to

decay one half-life.”’

2% Fukushima's radioactive sea contamination lingers, Andy Coghlan, New Scientist, Sept 30, 2011; Radioactive
gsesium may be brought back by Ocean in 20-30 years , Tokyo Times, 09.16.11
Ibid
%% Daily Yomiuri - Disposal sites refuse to accept 140,000 tons of tainted waste March 4, 2012
2" Mainiichi Press, Residents near Fukushima mountains face nuclear recontamination every rainfall, October 11.
2011
> Ibid
* Ibid
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The Japanese Government's clean-up budget for the next two years is $14 billion; the

NRC's estimate is nowhere near that.

The present U.S. cost model (MACCS?2) does not account for the disposal and storage of

waste and assumes that cleanup can be quickly accomplished.

Decontamination time is a major variable in determining cleanup costs. To determine the
time required for cleanup, licensees improperly use the MACCS2’s Sample Problem A, designed
for testing only.”® Sample Problem A assumes to achieve a decontamination factor (DF) of 3
reducing contamination 67% will take 60 days; and to achieve a DF of 15 to reduce
contamination to 93.3%, 130 days. There is no basis for these assumptions. Chernobyl spent 4

years and quit; Japan estimates decades. The MACCS?2 code restricts the time for cleanup to

simply one year. It is unreasonable and not justified.

There is no excuse for ignoring waste storage, and Fukushima proved (and continues to
prove) that latter is a pipe-dream. The NRC economic consequences model also does not
account for costs incurred for safeguarding the wastes and preventing their being re-suspended.
Even optimistically assuming an available radioactive waste repository, it seems unlikely that
there would be a sufficient quantity of transport containers, and many communities will quite

certainly object to the millions of tons of hazardous materials being transported through them.

Technologies for Cleanup Not Developed - Current Methods Ineffective

Cleanup methods used in Japan, and assumed in NRC approved US models, do not
work. Hosing down buildings and plowing under fields does not remove contamination. It
simply moves it to another place, such as the groundwater, to reappear at a later date and require
more monies to either start again or bare the cost. NRC knows this. For example the MACCS?2
Code Manual notes that the MACCS2 computer model does not assume that plowing will move
the radiation to below the root zone for crops or reduce root uptake and food doses to the
consumer of such crops. Thus, it cannot be said that the decontamination strategies identified
remove the radiation from the environment. Also the fact that cesium is soluble, which means that
precipitation events or fire-hosing can actually facilitate cesiums binding to structural surfaces or

spread it into a community’s infrastructure (e.g., sidewalks, gutters, drains, sewer pipes) and

¥ NYS000241, December 21, 2011, Pre-filed written testimony of Dr. Francois J. Lemay, NYS Contention 12-C
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ecosystem (e.g., groundwater, streams, lakes, reservoirs).”’ The ability of cesium and other
fission products to bind to surfaces is especially pronounced for porous or rough surfaces.*>

A reasonable question is why the MACCS2 code, NRC and Japanese authorities assume
hosing and plowing under fields was cleanup. The likely, and unacceptable, answer is that the
needed technologies for cleanup have not been developed - their development is predicted to be
decades down the road - and the that cost of actually removing all of the contamination too big to
even think about - far more than the $14 billion budgeted through 2014 by the Japanese
government. However, the fact that the cost of any real clean-up is unimaginable is no excuse
for the NRC pretending it isn't real and not requiring modeling it in NRC approved economic

analysis.

The Faulty Premise of the NRC's Clean-Up Model*

The MACCS2 economic consequence analysis is based on WASH-1400; and WASH-
1400, in turn, was based on clean up after a nuclear explosion Cleanup after a nuclear bomb
explosion is not comparable to clean up after a nuclear reactor accident and assuming so will

underestimate even the limited costs that the NRC economic analysis takes into consideration.

Particle Size: Nuclear weapon explosions result in larger-sized radionuclide particles;
reactor accidents release small sized particles. Decontamination is far less effective, or even
possible, for small particle sizes. Nuclear reactor releases range in size from a fraction of a
micron to a couple of microns; whereas nuclear bomb explosions fallout is much larger- particles
that are ten to hundreds of microns. These small nuclear reactor releases get wedged into small
cracks and crevices of buildings making clean up extremely difficult or impossible. Further
reactors release Cs-137 that are no only small particles but soluble. Cesium particles are capable
of ion exchange with sodium and potassium in materials such as concrete and migrate over time

into the interior and cannot be washed off. Plutonium on the other hand is insoluble.

*! Chanin, D.; Murfin, W. (1996). Site Restoration: Estimation of Attributable Costs from Plutonium-Dispersal
Accidents, SAND96-0957, DE9601166, Sandia National Laboratories. Original 300-dpi OSTI version available at:
http://chaninconsulting.com/downloads/sand96-0957.pdf (10.4 MB), OCR-readable courtesy S. Aftergood, FAS, E-
12.

2 1bid, 5-8, E-1, E-3, E-4, E-8, E-11

33 Chanin, D.; Murfin, W. (1996). Site Restoration: Estimation of Attributable Costs from Plutonium-Dispersal
Accidents, SAND96-0957, DE9601166, Sandia National Laboratories. Original 300-dpi OSTI version; NYS000241,
December 21, 2011, Pre-filed written testimony of Dr. Francois J. Lemay, NYS Contention 12-C,
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Mass Loading: Nuclear weapon explosions result in fallout involving large mass loading
where there is a small amount of radioactive material in a large mass of dirt and demolished
material. Only the bottom layer is in contact with the soil and the massive amount of debris could
be shoveled, swept up with brooms or vacuums resulting in a relatively effective, quick and
cheap cleanup that would not be the case with a nuclear reactors fine particulate. The Japanese

are learning this the hard way, as those in Chernobyl before had discovered.

Type Radiation Released: In addition, a weapon explosion results in non-penetrating

radiation so that workers only require basic respiration and skin protection. This allows for
cleaning up soon after the event. In contrast a reactor release involves gamma radiation and there
is no gear to protect workers from gamma radiation. Therefore cleanup cannot be expedited,
unless workers health shamefully and unethically is ignored. Decontamination is less effective

with the passage of time.

Clean-up Standard

How clean is clean (the cleanup standard) will determine the cost of cleanup and public
acceptance. Currently the NRC and EPA have not agreed on a cleanup standard.** The potential
standard ranges from 15 mrem/yr to 5 rem/yr. The General Accounting Office (GAO) agrees
that the difference in current EPA and NRC cleanup standards have implications for both the
pace and ultimate cost of cleanup.”® It is not possible to talk about economic consequence

analyses absent pre-set cleanup standards.

Likewise, firm standards were not pre-set in Japan prior to the accident. Real world
experience there shows that the public will not tolerate a relaxed standard. The public expects

cleanup to reach pre-accident levels.’® The same will be true here.

** See Pilgrim Watch’s Request For Hearing On New Contention; the information upon which this contention is
available from a trade publication INSIDE EPA; please see report and supporting documents at
http://environmentalnewsstand.com/Environmental-NewsStand-General/Public-Content/agencies-struggle-to-craft-
offsite-cleanup-plan-for-nuclear-power-accidents/menu-id-608.html

33 GAO, “Radiation Standards Scientific Basis Inconclusive, and EPA and NRC Disagreement Continues,” June
2004

3¢ In One Japanese City, Hot Spots to Avoid, Wall Street Journal, Phred Dvorak, Sept 3, 2011

24


http://environmentalnewsstand.com/Environmental-NewsStand-General/Public-Content/agencies-struggle-to-craft-offsite-cleanup-plan-for-nuclear-power-accidents/menu-id-608.html
http://environmentalnewsstand.com/Environmental-NewsStand-General/Public-Content/agencies-struggle-to-craft-offsite-cleanup-plan-for-nuclear-power-accidents/menu-id-608.html
http://online.wsj.com/article/SB10001424053111904279004576527470755113128.html

The economic consequences of a radiological event are highly dependent on cleanup
standards and cleanup costs generally increase dramatically for standards more stringent than
500 mrem/yr. This was shown true by two studies commissioned by the US Department of
Homeland Security for the economic consequences of a Rad/Nuc attack. Although considerably
more deposition would occur in reactor accident, magnifying consequences and costs, there are

important lessons to be learned from these studies.

Barbara Reichmuth’s study, Economic Consequences of a Rad/Nuc attack: Cleanup
Standards Significantly Affect Cost, 2005, Table 1 Summary Unit Costs for D &D
(Decontamination and Decommissioning) Building Replacement and Evacuation Costs provides
estimates for different types of areas from farm or range land to high density urban areas.
Reichmuth’s study also points out that the economic consequences of a Rad/Nuc event are highly
dependent on cleanup standards: “Cleanup costs generally increase dramatically for standards

more stringent than 500 mrem/yr.”

A similar study was done by Robert Luna, Survey of Costs Arising from Potential

Radionuclide Scattering Events,*® concluded that,

37 Economic Consequences of a Rad/Nuc attack: Cleanup Standards Significantly Affect Cost Barbara Reichmuth,
Steve Short, Tom Wood, Fred Rutz, Debbie Swartz, Pacific Northwest National laboratory, 2005

* Survey of Costs Arising From Potential Radionuclide Scattering Events, Robert Luna, Sandia National
laboratories, WM2008 Conference, February 24-28, 2008, Phoenix AZ
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...the expenditures needed to recover from a successful attack using an RDD type
device ...are likely to be significant from the standpoint of resources available to
local or state governments Even a device that contaminates an area of a few hundred
acres (a square kilometer) to a level that requires modest remediation is likely to
produce costs ranging from $10M to $300M or more depending on the intensity of
commercialization, population density, and details of land use in the area.” (Luna,

Pg., 6)

G. MACCS2 CODE

The MELCOR Accident Consequence Code System (MACCS2) computer program is used
by industry with NRC’s approval. The MACCS2 code, and its predecessor the MACCS code,
were developed for research purposes not licensing purposes —for that reason they were not held
to the QA requirements of NQA-a (American Society of Mechanical Engineering, QA Program
Requirements for Nuclear Facilities, 1994). Rather they were developed using following the less
rigorous QA guidelines of ANSI/ANS 10.4. [American Nuclear Standards Institute and
American Nuclear Society, Guidelines for the Verification and Validation of Scientific and
Engineering Codes for the Nuclear Industry, ANSI/ANS 10.4, La Grange Park, IL (1987). The

code is not Quality Assured.”

David Chanin, who wrote the FORTRAN for the MACCS?2, is clear that the code does not

. . . . 4
provide useful economic cost information:*’

If you want to discuss economic costs ... the ‘cost model’ of MACCS2 is not worth
anyone’s time. My sincere advice is to not waste anyone’s time (and money) in
trying to make any sense of it.” (and) “I have spent many many hours pondering how
MACCS2 could be used to calculate economic costs and concluded it was
impossible.”

Prior to Fukushima, parties in license renewal adjudications showed that the MACCS2
severely minimized costs and required updating - for example, the license renewal adjudication

proceedings at Pilgrim (Pilgrim Watch) Indian Point (New York State) and Seabrook (NECNP).

%% Chanin, D.1. (2005), "The Development of MACCS2: Lessons Learned," [written for:] EFCOG Safety Analysis
Annual Workshop Proceedings, Santa Fe, NM, April 29-May 5, 2005. Full text: the development of maccs2.pdf

(154 KB), revised 12/17/2009. http://chaninconsulting.com/index.php?resume.
40
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Real-world experiences from Japan confirm that the cost formula and assumptions
contained in the MACCS2 underestimate the costs likely to be incurred as a result of a severe
accident. Many are discussed in the foregoing discussion - incorrect assumptions regarding the
probability of a core damage events, spent fuel pool events and amount of Cs-137 released from
the core; assuming that only atmospheric releases (and not aqueous releases) are consequential
and that the plume moves in a straight line; assuming that accidents are over in a day or less; and
assuming that cleanup and decontamination can be readily accomplished and waste disposal
ignored.

There are other fundamental deficiencies in the code, including incorrect assumptions
regarding health costs and evacuation time estimates, and what economic variables are necessary
to include. And equally important is the fact that the NRC has allowed to use licensees to
manipulate their use in the code for no reason other than to reduce that the licensees will be

required to do to avoid another Fukushima.

Health Costs & Evacuation Time Estimates

The health costs resulting from a severe accident directly depend on who was exposed
and for how long, and the latter in turn depends on whether evacuation was timely and

successful.

Evacuation Time Estimates (ETEs): With no apparent complaint from the NRC, licensees
consistently use faulty, in some cases almost ludicrous, assumptions about who should evacuate
and how long it will take them (to say nothing of the far greater number of individuals who will,
and in many cases probably should, try) to evacuate. If realistic evacuation times and
assumptions regarding evacuation are not used; if they were, analyses would show far fewer will

evacuate in a timely manner, and the inevitable result will be increased health-related costs.

The standard KLD time estimates used are based on NUREG/CR-7002 and telephone
surveys. These documents contain multiple incorrect assumptions. Examples include: the
population will follow a staged evacuation ignoring the public’s almost instant ability to
communicate; a straight-line Gaussian plume defines the evacuation “key-hole” where the public
knows winds are variable and will act accordingly; and there will only be a 20% shadow

evacuation out to 15 miles from reactor and the rest of the population will not attempt to
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evacuate disproved by real-world experience such as TMI and Graniteville. The telephone
surveys regarding evacuation used to justify these assumptions were carefully designed not to
tell the responders why evacuation might be ordered. Responders were not told the survey was

for a nuclear reactor accident. The public responds differently in a nuclear disaster than a storm.

Further the KLD’s do not take into consideration the many variables that would slow
evacuation: shadow evacuation; evacuation time estimates during inclement weather coinciding
with high traffic periods such as commuter traffic, traffic during peak commute times, holidays,
summer beach/holiday traffic; notification delay delays because notification is largely based on
sirens that cannot be heard indoors above normal ambient noise with windows closed or air

conditioning systems operating.

Health Effects Radiation: Having artificially reduced the potential number of potentially

effected (not only through inaccurate evacuation times but also by assuming that only those in a
small geographic areas will potentially be effected and only for a short time), the NRC economic
consequences analysis goes on intentionally to further underestimate the cost, not only in dollars
but also in human suffering.

The effects of radiation exposure on public health after an accident rarely are immediately
evident. The latency period for cancers, diseases and reproductive disorders extends over many
years. Lessons learned from previous accidents and the most recent report by the National
Academies of Sciences (BEIR VII), and studies by Cardis and the Techna River Cohort, all show
that the assumptions in the MACCS2 concerning health impact are outdated and underestimate
health effects.

1. Value of Life: NRC value assigned to life is far lower than other federal agencies. Other
agencies value life at § 5-9 million. For example EPA values a life lost at $6.1 million
(U.S.E.P.A., 1997, The Benefits and Costs of the Clean Air Act, 1970 to 1990, Report to US
Congress (October), pages 44-45). The GAO reported that it is hard to justify below $5 million
whereas NRC remains at $3 million. If NRC raised its valuation then more retrofits would be

justified.

2. $2000/person-rem _conversion rate: The population dose conversion factor of

$2000/person-rem used by licensees in the code, and allowed by NRC, to estimate the cost of the
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health effects generated by radiation exposure is based on a deeply flawed analysis and seriously

underestimates the cost of the health consequences of severe accidents.

This conversion factor is inappropriate. It does not take into account the significant loss of
life associated with early fatalities from acute radiation exposure that could result from some
severe accident scenarios. Neither does it properly estimate the generation of stochastic health
effects by failing to take into account the fact that some members of the public exposed to
radiation after a severe accident will receive doses above the threshold level for application of a

dose- and dose-rate reduction effectiveness factor (DDREF).

The NRC approved $2000/person-rem conversion factor is apparently intended to represent
the cost associated with the harm caused by radiation exposure with respect to the causation of
“stochastic health effects,” that is cancers and not deterministic effects, commonly known as
radiation sickness*' The value was derived by NRC staff by dividing the Staff’s estimate for the
value of a statistical life, $3 million (presumably in 1995 dollars, the year the analysis was
published) by a risk coefficient for stochastic health effects from low-level radiation of 7x10°
‘/person-rem, as recommended in Publication No. 60 of the International Commission on
Radiological Protection (ICRP). (This risk coefficient includes nonfatal stochastic health effects
in addition to fatal cancers.) But the use of this conversion factor in SAMA analyses is
inappropriate in two key respects and as a result underestimates the health-related costs

associated with severe accidents.

First, the $2000/person-rem conversion factor is specifically intended to represent only
stochastic health effects (e.g. cancer), and not deterministic health effects “including early

42 However, for

fatalities which could result from very high doses to particular individuals.
some of the severe accident scenarios evaluated, large numbers of early fatalities could occur
representing a significant fraction of the total number of projected fatalities, both early and
latent. This is consistent with the findings of the Generic Environmental Impact Statement for
License Renewal of Nuclear Plants (NUREG-1437).** Therefore, it is inappropriate to use a

conversion factor that does not include deterministic effects. According to NRC’s guidance, “the

1 U.S. Nuclear Regulatory Commission, Office of Nuclear Regulatory Research, “Reassessment of NRC’s Dollar
Per Person-Rem Conversion Factor Policy,” NUREG-1530, 1995, p. 12.

“21U.S. NRC (1995), op cit., p. 1.

*U.S. NRC, Generic Environmental Impact Statement for License Renewal of Nuclear Plants, NUREG-1437, Vol.
1, May 1996, Table 5.5.
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NRC believes that regulatory issues involving deterministic effects and/or early fatalities would
be very rare, and can be addressed on a case-specific basis, as the need arises.”* How for

example can this be justified in a spent fuel pool fire accident?

Second, the $2000/person-rem factor, as derived by NRC, also underestimates the total cost
of the latent cancer fatalities that would result from a given population dose because it assumes
that all exposed persons receive dose commitments below the threshold at which the dose and
dose-rate reduction factor (DDREF) (typically a factor of 2) should be applied. However, for
certain severe accident scenarios considerable numbers of people would receive doses high
enough so that the DDREF should not be applied.”> This means, essentially, that for those
individuals, a one-rem dose would be worth “more” because it would be more effective at cancer
induction than for individuals receiving doses below the threshold. To illustrate, if a group of
1000 people receive doses of 30 rem each over a short period of time (population dose 30,000
person-rem), 30 latent cancer fatalities would be expected, associated with a cost of $90 million,
using NRC’s estimate of $3 million per statistical life and a cancer risk coefficient of 1x10°
3/person-rem. If a group of 100,000 people received doses of 0.3 rem each (also a population
dose of 30,000 person- rem) a DDREF of 2 would be applied, and only 15 latent cancer fatalities
would be expected, at a cost of $45 million. Thus a single cost conversion factor, based on a
DDREF of 2, is not appropriate when some members of an exposed population receive doses for

which a DDREF would not be applied.

A better way to estimate the cost equivalent of the health consequences resulting from a
severe accident would be simply to sum the total number of early fatalities and latent cancer
fatalities, as computed by the MACCS2 code, and multiply by not a $3 million figure but a
higher life valuation, in line with other federal agencies. It is not reasonable to distinguish
between the loss of a “statistical” life and the loss of a “deterministic” life when calculating the
cost of health effects. The NRC does so. Why? The only apparent reason is to save the industry

money.

* U.S. NRC, “Reassessment of NRC’s Dollar Per Person-Rem Conversion Factor Policy (1995), op cit., p. 13.
* The default value of the DDREF threshold is 20 rem in the MACCS2 code input
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3. Health Impacts Ignored: Wrongly, the NRC analysis does not even consider cancer

incidence. Neither does it consider many other potential health effects from exposure in a severe

radiological event (National Academy of Sciences, BEIR VII Report, 2005).

4. Recent Studies Ignored: The NRC's SAMA analyses need to be based on current

research. Recent studies published on radiation workers (Cardis et al. 2005*°) and by the Techa
River cohort (Krestina et al (2005*") show a marked increase in the value of cancer mortality risk
per unit of radiation at low doses (2-3 rem average). Both studies give similar values for low
dose, protracted exposure, namely (1) cancer death per Sievert (100 rem). Using the results of the
study by Cardis et al. and use of the risk numbers derived from the Techa River cohort a number

of additional SAMASs would become cost effective.

5. Indirect health costs ignored: They include, for example, medical expenditures for

treatment, losses in time and economic productivity, liability resulting from radiation health
related illness and death, and caregivers evacuating and leaving patients unattended, as at

Fukushima. All of these are economic consequences.

Other Economic Consequences

Lessons learned from Fukushima demonstrate that the MACCS2’s assumptions of
what economic variables to model are too limited and serve to underestimate offsite
economic consequences. In addition to those already discussed, any realistic analysis of

economic consequences would have to consider the following.

1. Indirect economic effects or the “multiplier effects ignored:" Depending on the business

done inside the building contaminated, the regional and national economy could be negatively
impacted. A resulting decrease in the area’s real estate prices, tourism, and commercial

transactions could have long-term negative effects on the region’s economy.

* Elizabeth Cardis, “Risk of cancer risk after low doses of ionising radiation: retrospective cohort study in 15
countries.” British Medical Journal (2005) 331:77. Referenced Beyea

47 Krestinina LY, Preston DL, Ostroumova EV, Degteva MO, Ron E, Vyushkova OV, et al. 2005.Protracted
radiation exposure and cancer mortality in the Techa River cohort. Radiation Research 164(5):602-611.
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2. Economic infrastructure ignored: The MACCS2 considers the costs of farm and non-farm

decontamination and the value of farm and nonfarm wealth; however, nowhere in the economic
consequences analysis is there any discussion of the loss of, and costs to remediate the economic
infrastructure that make business, tourism and other economic activity possible. Economic
infrastructure is the basic physical and organizational structures needed for the operation of a
society or enterprise, or the services and facilities necessary for an economy to function. The
term typically, and as used by PW, refers to the technical structures that support a society, such
as roads, water supply, sewers, power grids telecommunications, and so forth. Viewed

functionally, infrastructure facilitates the production of goods and services; for example, roads

enable the transport of raw materials to a factory, and also for the distribution of finished
products to markets. Also, the term may also include basic social services such as schools and
hospitals

3. Other economic costs ignored: The economic consequences should, but does not,

include the business value of property and the incurred costs such as costs required from job
retraining, unemployment payments, and inevitable litigation. Further, one of the cited general
criticisms of the MACCS2 Code is that “the economic model included in the code models only

. .. . . 48
the economic cost of mitigative actions.™”

MANIPULATING THE CODE

In order to ensure realistic cost-benefit analyses, the NRC cannot continue to allow as a
matter of policy licensees to choose how they will use the MACCS2 code. Section 6.10 of the
1997 User Guide, Generation of Consequence Distributions, explains. It says, “Under the control

of parameters supplied by the user on the EARLY and CHRONC input files, the EARLY and

CHRONC modules can calculate a variety of different consequence measures to portray the

impact of a facility accident on the surrounding region. The user has total control over the

results that will be produced.”*® (Emphasis added)

Because the licensee is a business, its focus is on both the bottom line and dispelling public

#1997 MACCS?2 User Guide

4 User Guide for MACCS2, the Code Manual for MACCS2: Volume 1, User’s Guide, SAND97-0594, which was
written in 1997. Chanin, D.I., and M.L. Young, Code Manual for MACCS2:Volume 1, User’s Guide, SAND97-
0594 Sandia National Laboratories, Albuquerque, NM, (1997)
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fear of nuclear power; therefore, the licensee will use its “control over the results that will be
produced” to minimize offsite consequences/costs. It is NRC’s responsibility to fulfill its legal

obligation to protect public health, safety and property to take control.
Examples User Control of Inputs Minimizing Consequences

e Clean-up Economic Costs: New York States Contention 12-C expert, Dr. Francois Lemay
reviewed applicants SAMASs in license renewal and found that all used values derived from
Sample Problem A. Those values do not account for site specific circumstances and
underestimate costs.”® The underestimation of costs is primarily due to Sample Problem A’s
input values for the CHRONC Module. The underestimation is mostly due to costs and times
for decontamination that were unrealistic given what is currently known about
decontamination data and the complexities of an urban and hyper-urban area such as that
surrounding Indian Point and many other reactors that are now located near densely

populated areas. To illustrate from Lemay’s Testimony:

¥ NYS000241, December 21, 2011, Pre-filed written testimony of Dr. Francois J. Lemay, NYS Contention 12-C,
pg., 63-70
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e Meteorological Inputs: PW discussed in the foregoing a fundamental defect in the
MACCS?2 code is that its meteorological inputs to the code are all based on the straight-line
Gaussian plume model. This model does not allow consideration of the fact that the winds for
a given time period may be spatially varying. The 1997 User Guide for MACCS2, SAND
97-0594°" makes a related point: “The atmospheric model included in the code does not
model the impact of terrain effects on atmospheric dispersion.” Indeed, the MACCS2
Guidance Report, June 2004, is even clearer that inputs to the code do not account for
variations resulting from site-specific conditions. (1)The “code does not model dispersion

close to the source (less than 100 meters from the source);” thereby ignoring resuspension of

1 Chanin, D.I., and M.L. Young, Code Manual for MACCS2:Volume 1, User’s Guide, SAND97-0594 Sandia
National Laboratories, Albuquerque, NM, (1997)
> MACCS2 Guidance Report June 2004 Final Report page 3-8:3.2 Phenomenological Regimes of Applicability
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contamination blowing offsite. (2) The code “should be applied with caution at distances
greater than ten to fifteen miles, especially if meteorological conditions are likely to be
different from those at the source of release.” There are large potentially affected population
concentrations more than 10-15 miles from reactor sites. (3) “Gaussian models are inherently
flat-earth models, and perform best over regions where there is minimal variation in terrain.”

What sites if any are located in flat-earth sites?

Matters are made worse by leaving the choice of input parameters to the user. Users may

choose to leave input meteorological data for only a single year and using precipitation data
was collected from a single, on-site weather station. [Example Pilgrim Application ER,
E.1.5.2.6] One year of data is insufficient; seasonal wind distributions can vary greatly from
one year to the next and “The NRC staff considers 5 years of hourly observations to be

representative of long-term trends at most sites™.

Further, the simple fact is that
measurements from a single onsite anemometer will not provide sufficient information to

project how an accidental release of a hazardous material would travel.

e Averaging: The licensee conducts SAMA analyses. The NRC does not, and as far as can be
told it does not even have the ability to insure than a licensee's analysis is correct. The
outcome of a SAMA analysis, controlled by the licensee, is functionally dependent on the

statistical input parameters chosen by the licensee.”*

The MACSS2 consequence code has 3 modules. The ATMOS module computes the
dispersal pattern of radionuclides as a function of downwind distance using a Gaussian
plume model. The EARLY module utilizes the radionuclide dispersal data generated by
ATMOS, together with additional user-specified data, to calculate individual and collective
radiation doses and associated health impacts to the affected population resulting from
“early” exposures; e.g. those occurring within a user-specified period after the radionuclide
release, usually a week. The CHRONC module utilizes the same inputs from the ATMOS
module as EARLY, but calculates doses and other consequences resulting from exposures

subsequent to the emergency-phase period evaluated by EARLY. The CHRONC considers

3 NRC Regulatory Guide 1.194, 2003
>* See Declaration of Edwin S. Lyman, PhD. Regarding the Mechanics of Computing Mean Consequences in
SAMA Analyses, November 22, 2010.

35



doses resulting from groundshine, resuspension, and consumption of contaminated food and

water.

CHRONIC also contains features designed to assess the economic consequences of
radiological releases, and models intermediate and long-term protective actions
(decontamination, interdiction, condemnation) that can affect both chronic radiation doses
and economic costs. The Output file “averages” consequences from EARLY and CHRONC
and permits the user to “average” using any one of several percentiles, including “mean,”
90 percentile, and 95 percentile. It is then necessary for the SAMA analysis to determine
which statistical parameter should be used as input into the SAMA analysis: e.g., the mean,
the median or the 95™ percentile. Once this input parameter is chosen, then the population
dose-risks and off-site economic dose risks can be calculated, summed and compared to the
costs of mitigative measures. The choice of statistical input parameter determines the level

of protection which mitigative measures would be expected to provide.

Dr Lyman in an affidavit for Pilgrim Watch explained that, “A choice of 95™ percentile, for
example, means that mitigative measures would be considered cost-beneficial if they were no
more expensive than the value of the averted risk to the public from a severe accident for 95
percent of the meteorological conditions expected to occur over the course of a year. In
contrast, use of the mean consequences would imply that measures would be cost-beneficial
if they were no more expensive than the (significantly lower) value of the averted risk to the
public for an accident occurring under average meteorological conditions. This is analogous
to the situation of a homeowner who is considering whether to spend the money to install

windows to protect against a 20-year storm or just an average storm.

CONCLUSION

The foregoing shows that The Staff’s recommendation to approve Option 2 is wholly

unsatisfactory. The regulatory framework needs to be changed. Without change, the NRC's

analysis of the economic consequences of a severe accident will continue to significantly

minimize the consequences from a severe accident so that the retrofits needed are not cost

justified, and the likelihood of an accident will remain far higher than it should be.
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The lessons that should be learned from Fukushima make obvious not only the need for
change, but also the magnitude by which the current model’s minimization of costs unacceptably
fails to require many SAMAs that would be cost effective if the described defects in the analyses
were addressed. In Duke Energy Corp., at 13, the board said that “[w]hile NEPA does not require
agencies to select particular options, it is intended to ‘foster both informed decision-making and
informed public participation, and thus to ensure the agency does not act upon incomplete
information, only to regret its decision after it is too late to correct’ (citing Louisiana Energy
Services (Claiborne Enrichment Center), CLI-98-3, 47 NRC 77, 88 (1998)).” It then said “if

‘further analysis’ is called for, that in itself is a valid and meaningful remedy under NEPA.”

The fundamental deficiencies in the NRC approved economic consequence analysis require
that the regulatory framework itself must be changed. Unless they are changed, none of the
recommendations from the Lessons Learned Task Force will ever be implemented. Because the
guidelines for how the NRC and industry will conduct backfitting cost-benefit analyses are
rooted in pre-Fukushima assumptions, there is little or no chance that any analysis based on the
current economic consequences assumptions and methodologies will show that any possible

offsite consequences are greater than the cost of the backfit.
Dr. Edwin Lyman, Senior Scientist at the Union of Concerned Scientists summarized it well:>

One might think, therefore, that the NRC should modify its cost-benefit analysis
guidelines to incorporate lessons learned from Fukushima before using such an
analysis to assess the costs and benefits of the other recommended upgrades to safety
requirements. Indeed, the Near Term Task Force considered development of a new
post-Fukushima regulatory framework to be its top recommendation.

However, the Commission ordered the staff to put such an effort on the back burner,
effectively leaving it to be resolved only affer all the other recommendations had
been addressed. This has created a pattern of circular reasoning that could endanger
the implementation of all the other proposed actions, and could leave the NRC
chasing its tail for years to come.

5 Going in Circles, Dr. Edwin Lyman, Union Concerned Scientists, December 22, 2011.
http://allthingsnuclear.org/nrcs-post-fukushima-response-going-in-circles/#
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Respectfully Submitted,

(Electronically signed)

Mary Lampert

Pilgrim Watch, Director

148 Washington Street

Duxbury, MA 02332

Tel. 781-934-0389

Email: mary.lampert@comcast.net
October 15,2012
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
BEFORE THE COMMISSION

October 26, 2012

PILGRIM WATCH COMMENT REGARDING SECY-12-110, CONSIDERATION OF
ECONOMIC CONSEQUENCES WITHIN THE NRC’S REGULATORY FRAMEWORK -PRICE
ANDERSON COVERAGE CLEANUP COSTS

Michael Cass, Vice President and General Counsel for American Nuclear Insurers made a
presentation to the NRC Commissioners regarding nuclear indemnity with respect to the effects of offsite
contamination at the September 11 Briefing on Economic Consequences. Pilgrim Watch (hereinafter

“PW?) believes the subject requires further clarification.

The central question is whether Price Anderson fairly covers offsite economic costs. American
Nuclear Insurers (ANI) implied that it does to the NRC Commissioners, September 11, 2012; later NRC
OGC representative told ACRS that he doesn’t know, October 3, 2012; Inside EPA investigative report,
supported by emails between EPA, NRC, and FEMA obtained by FOIA, July 2010 concluded that Price
Anderson only partially covered partial - it did not cover cleanup. (Please see attachment) The Inside EPA
report said that,

NRC officials also indicated during the meetings that the industry-funded account

established under the Price Anderson Act -- which Congress passed in 1957 in an effort to

limit the industry's liability -- would likely not be available to pay for such a cleanup. The

account likely could only be used to provide compensation for damages incurred as the

result of an accident, such as hotel stays, lost wages and property replacement costs, the

documents show, leaving federal officials unsure where the money to pay for a cleanup
would come from.

PW explained in Pilgrim Watch Comment Regarding Secy-12-110, Consideration of Economic
Consequences within the NRC’s Regulatory Framework that actual cleanup costs are the “Elephant in the
Room” that NRC, the nuclear industry and its insurers have avoided. After the real-world experiences in
Japan proper modeling of these costs can no longer be avoided. If cleanup costs were realistically
assessed, it would result in major offsite costs requiring the addition of a large number of mitigations to
reduce the probability of a severe accident and require far larger insurance coverage in Price Anderson.
The cost formula used in the computational tool (MACCS2) to calculate economic consequences of a
severe accident severely underestimates costs likely to be incurred. The Price Anderson Act based its

coverage limit on the MACCS. It has the same cleanup assumptions and methodology as MACCS2.



Price Anderson Coverage versus Reality

Price Anderson is the nuclear industries indemnity or insurance, established by Congress in 1957.
The purpose is to indemnify the industry against liability claims in the event of an accident and ensure
monies for the public. Act establishes a no fault insurance type system in which the first approximately
$12.6 billion (as of 2011) is industry-funded as described in the Act. Any claims above the $12.6 billion
would be covered by a Congressional mandate to retroactively increase nuclear utility liability or would
be covered by the federal government. The amount has not been changed in over 50 years, and is

painfully insufficient as NRC, industry and its insurers know. For example:

Lesson learned from Fukushima: The Japanese government has budgeted $14 billion through

March 2014 for the cleanup which could take decades The Japanese Environment Ministry expects the
cleanup to generate at least 100 million cubic meters or 130 million cubic yards of soil, enough to fill 80
domed baseball stadiums (Japan decontaminates towns near tsunami-hit nuclear plant, unsure costly
effort will succeed, Associated Press, Mari Yamaguchi, March 5, 2012) It is no wonder that ANI does not

cover these expenses nor the NRC-approved MACCS2 consequence code models these expenses.

Long before Fukushima, NRC knew that cleanup was prohibitive and therefore should be avoided. The

more effective a radiological decontamination is (i.e., the more radiation removed), the more difficult and
expensive it will be, requiring from partial destruction to complete demolition of buildings and removal of
vegetation, soil and trees. For example, a Decontamination Factor (the ratio of the radiological
contamination before the cleanup and the radiological contamination after the cleanup) of 3, meaning 67%
of the radiological contamination is removed, could entail, among other things, the removal of lawns and
gardens and the removal of roofs on structures. Additionally, radiological decontamination efforts also
require sufficient disposal capacity for the radioactive waste that must be removed (e.g., soil, crops,
building debris). Finding disposal site(s) is a huge if not insurmountable hurdle, as shown in Japan today.
The situation is unlikely to be any different in the United States based on a history of unwillingness of
most states to host even low-level radioactive waste sites and objections by communities along

transportation routes.

As recognized by the 1987 OECD Pathway Parameter report' and the Site Restoration report’, a

Decontamination Factor of more than 10 ( 90% radiological contamination removed) would likely involve

" http://www.oecd-nea.org/nsd/docs/1988/csni88-145-vol2.pdf
? http://chaninconsulting.com/downloads/sand96-0957.pdf



removal and disposal of large amounts of soil and the wholesale removal (or demolition or razing) of many
types of structures and the disposal of the resulting building wastes. Both Pathway Parameter and Site
Restoration recognize that achieving Decontamination Factors greater than 10 in both farm and non-farm
areas would require the demolition of all structures, the removal and disposal of all the rubble, scraping of
the remaining surface soil until the selected cleanup level was reached, and disposal of all rubble and

scraped soil as radioactive waste.

The acute difficulty (if not impossibility) of achieving Decontamination Factors greater than 10 for
more than a few, select “vital facilities” was known to the NRC as far back as the mid-1970s, as reflected
in the 1975 WASH-1400 report’. Instead of recognizing this and dealing with it, NRC industry and ANI
simply ignore it. Neither NRC nor ANI model actual cleanup costs in consequence analyses. As a result,
SAMA analyses never find that any mitigation is justified and Price Anderson does not provide sufficient

monies. The game is rigged.

Post Fukushima, we hope the Commission will take this opportunity and correct the current

method to assess offsite costs in a severe accident required to protect health, safety and property.

Respectfully Submitted,

(Electronically signed)

Mary Lampert

Pilgrim Watch, Director

148 Washington Street

Duxbury, MA 02332

Tel. 781-934-0389

Email: mary.lampert@comcast.net
October 26, 2012

? See Site Restoration, Section 2.8, discussing WASH-1400



ATTACHMENT
The central question is whether Price Anderson fairly covers offsite economic costs? American Nuclear
Insurers (ANI) implied that it does to the NRC Commissioners, September 11, 2012; later NRC OGC
representative told ACRS that he doesn’t know, October 3, 2012; Inside EPA investigative report,
supported by emails between EPA, NRC, and FEMA obtained by FOIA, July 2010 concluded that Price

Anderson only covered partial costs-not cleanup. Excerpts follow:

1. Sept 11,2012 Commission Meeting: Briefing on Economic Consequences, Michael
Cass, Vice President and General Counsel for American Nuclear Insurers (ANI)
Presentation

Cass, Transcript pg., 16 says that:

Cass response Cmr. Ostendorff, Transcript, pg., 54 says that:



Cass, Transcript, pg., 55 says that:

2. ACRS, Joint Meeting of Regulatory Policies & Practices and Reliability and
Probabilistic Risk Assessment Subcommittees (October 2, 2012)

Transcript, pg., 14



Transcript, pgs., 15-16

Mr. Pessim, NRC OGC, says that he does not know.

3. InsideEPA, Investigative Report, Agencies Struggle To Craft Offsite Cleanup Plan
For Nuclear Power Accidents, November 22, 2010, Douglas. Guarino and
accompanying emails between EPA, NRC, DHS obtained by FOIA
(http://insideepa.com/)

Agencies Struggle to Craft Offsite Cleanup Plan for Nuclear Power Accidents Monday, November 22,
2010

EPA, the Nuclear Regulatory Commission (NRC) and the Federal Emergency Management Agency
(FEMA) are struggling to determine which agency -- and with what money and legal authority --
would oversee cleanup in the event of a large-scale accident at a nuclear power plant that
disperses radiation off the reactor site and into the surrounding area.

The effort, which the agencies have not acknowledged publicly, was sparked when NRC recently
informed the other agencies that it does not plan to take the lead in overseeing such a cleanup and
that money in an industry-funded insurance account for nuclear accidents would likely not be
available, according to documents obtained by Inside EPA (Part 1 and Part 2) under the Freedom
of Information Act (FOIA).

Environmentalists concerned with nuclear safety and cleanup issues say indications in the FOIA
documents that the government has no long-term cleanup plan in the event of an emergency casts
doubt on the nuclear power industry's ongoing efforts to revive itself. The industry currently has 22
applications to build new nuclear power plants pending before NRC and is marketing itself as a
source of carbon-free emissions.


http://environmentalnewsstand.com/public_docs/epa2010_1959a.pdf
http://environmentalnewsstand.com/public_docs/epa2010_1959b.pdf

“This is a revelation that should call into question efforts to revive the industry,” one
environmentalist says. “Certainly there should be no new [power plant] construction if this issue
can't be resolved.” The activist adds that the lack of a cleanup plan is “pretty ironic because
nuclear energy is not a new technology or issue. The first nuclear reactor was built in 1942 --
that's 68 years ago.”

A spokesman for the Nuclear Energy Institute (NEI), which represents the nuclear power industry,
says officials believe such cleanups would be handled by the insurance fund despite assertions in
the documents to the contrary. The NEI spokesman also downplays the likelihood of such a cleanup
being necessary, saying accidents are “highly unlikely to occur.”

Staff for the three agencies began meeting to discuss the issue last year, when NRC officials
indicated to the other agencies that they do not, as some federal officials had previously assumed,
plan on leading cleanup oversight in the event an accident at a nuclear power plant dispersed
radioactive contamination off the reactor site and into the surrounding area. NRC suggested EPA
would be the appropriate agency to lead such an effort, according to the documents. While NRC
and FEMA require nuclear plants to have emergency response plans, it is not clear these plans
extend beyond the initial aftermath of an accident or apply to radiation dispersed over large areas,
the documents say.

However, the NRC officials also indicated during the meetings that the industry-funded account
established under the Price Anderson Act -- which Congress passed in 1957 in an effort to limit
the industry's liability -- would likely not be available to pay for such a cleanup. The account
likely could only be used to provide compensation for damages incurred as the result of an
accident, such as hotel stays, lost wages and property replacement costs, the documents show,
leaving federal officials unsure where the money to pay for a cleanup would come from.
(Emphasis added)

This summer, EPA staff began drafting a white paper on the issue in preparation for emergency
drills the agencies were planning for August that documents say were expected to involve high-
level administration officials, including either President Obama or Vice President Biden.

Disagreements over EPA Authority

The white paper was never completed amid disagreements between EPA staff over what authority
the agency may or may not have to clean up after a power plant accident.

A July 27 draft of the white paper cites Superfund as a possible source of cleanup funding -- either
through EPA's appropriation-driven Superfund trust fund or the agency's authority to sue parties
responsible for contamination under Superfund law. But EPA staff disagree on whether Superfund
is applicable to cleanup after a nuclear power plant accident, calling into question its viability as
both a source of funding and cleanup authority.

Some EPA staffers argue that “special nuclear material from a nuclear incident” is exempt from
the types of toxic releases governed by Superfund, according to the documents. Others suggest that
such material is typically commingled with chemicals and other radioactive materials that are
covered by the law, meaning EPA would be able to assert its Superfund authority to conduct a
cleanup.

In internal e-mails, EPA staff provides examples of instances where the agency has been involved
with cleanups at nuclear power plant sites due to the sites being contaminated with chemicals. For
example, Mary Ballew, of EPA Region I, on Aug. 18 forwarded examples of EPA involvement with
power plant decommissioning due to chemical contamination to Stuart Walker, of EPA’s Office of



Superfund Remediation and Technology Innovation (OSRTI). Ballew offered to talk to any lawyers
in EPA headquarters “that say that the nuke plants don't have chemicals.”

According to the information Ballew provided, Region I has been involved with decommissioning
at three nuclear power plants -- Maine Yankee, Connecticut Yankee and Yankee Rowe, MA -- and
all three required cleanups under the Resource Conservation & Recovery Act (RCRA) due to
chemical contamination.

But Jean Schumann, a lawyer in EPA's Office of Emergency Management (OEM), criticizes
suggestions that the presence of chemical contaminants gives the agency the authority to clean up
after a nuclear power plant incident. In one Aug. 5 e-mail, Schumann argues it is uncertain
whether Superfund law gives EPA such authority when radioactive substances from the accident
are commingled with other contaminants. “I think there is enough uncertainty still on what the
'release’ exclusion means that we're better off staying at a higher level of detail” in the draft white
paper, she writes.

But the ability of other laws to provide funding and authority for cleanup are also severely limited,
the draft white paper says. The government's emergency response authorities under the Stafford
Act, for instance, expire 60 days after an incident, the draft document notes. A Presidential
declaration of an emergency “leads to rather limited financial assistance being made available
through FEMA” and a “potentially more useful Presidential declaration of a major disaster”
appears limited to “natural events,” the document says.

Determining Cleanup Standards

Whether EPA can assert its Superfund authorities over a cleanup after a nuclear power plant
accident is significant not just from the standpoint of securing funding for the cleanup, but also in
determining what cleanup standards would apply to the situation, Walker, of OSRTI, writes in a
June 11 e-mail to Elizabeth Southerland, director of OSRTI's assessment and remediation division.

Walker tells Southerland that if EPA appears to be endorsing non-Superfund cleanup approaches
in discussions with the other agencies, policy concerns similar to those surrounding EPA's
controversial draft guide for responding to all nuclear emergencies -- known as the protective
action guidance (PAG) for radiological incidents -- would arise. With the PAG, officials in EPA's
Superfund, water and legal offices raised concerns that the document could set a negative
precedent weakening the agency's cleanup and drinking water standards because it included
guidelines dramatically less stringent than traditional EPA regulations.

The BP oil spill in the Gulf of Mexico, which prompted some Republicans in Congress to suggest
the Price Anderson Act be used as model for oil cleanups, also highlights the significance of the
issue, Walker argues.

“Given the current circumstances dealing with the Gulf [oil] spill (e.g., questions about who is in
charge, is the federal government in control, etc) not inhibiting our flexibility under [Superfund] is
a key issue,” Walker adds. “Although possibly not the first choice to take a response action during
a [nuclear power plant] incident, EPA should not agree to language that appears to be a legal
interpretation that inhibits [the Superfund] option.”

In addition, despite the expectations of the other federal agencies that EPA “would be heavily
involved in the environmental response work, possibly as the lead technical agency,” EPA cleanup
officials have ‘“not previously been major players in NRC” led drills meant to simulate the
government's response to a power plant accident, Walker says.



Confusion amongst Agencies

Attempts by EPA and NRC officials to answer requests for comment on the issue also highlight
confusion within EPA and amongst the agencies over who is responsible for overseeing cleanup.
An NRC spokesman told Inside EPA that the “best information” he had was “that EPA would
oversee cleanup, based on that agency's” PAGs, which the agency has yet to complete due to the
controversy they have generated.

But when EPA spokeswoman Latisha Pettaway was asked to confirm that EPA would in fact take
the lead on such a cleanup and to explain what legal authorities the agency would use, Randy
Deitz, a liaison between EPA's waste and government affairs offices, called the inquiry “an odd-
ball request” that “does not fit well with any particular office. . .Why doesn't [Inside EPA] ask
NRC?” Deitz asked. “They regulate the cleanup of NRC regulated facilities. We don't get involved
atall.”

Jeff Maurer of EPA's Innovation, Partnerships and Communication Office (IPCO) sent Pettaway a
similar e-mail about the request for comment, calling it “an inquiry that will not be able to be
responded to in a clear cut fashion. . . . This will take awhile,” Maurer said.

Asked by Maurer to provide information on whether EPA would apply Superfund or other
standards if it was cleaning up after a nuclear power plant incident, Walker explained that EPA
has never “spelled this out anywhere” and that final cleanup levels have not “been discussed by
the FEMA, NRC, EPA workgroup looking at Price Anderson Act issues. . . . So I don't have a clear
answer.” Walker did express his personal opinion that EPA should not endorse cleanup standards
less stringent than Superfund -- such as NRC's power plant decommissioning standards that allow
exposure to radiation as high as 25 and 100 millirems -- however. In other e-mails, Walker
expressed concerns that, during the development of the draft PAG, NRC officials suggested
cleanup standards as lax as 10,000 millirem, which activists argue equates to a cancer risk of one
in three people.

In her response to Inside EPA, Pettaway did not include any of this information or acknowledge
that the three agencies were actively studying the issue, however. Pettaway said only that questions
regarding whether and how EPA would cleanup after a nuclear power plant incident were “based
on hypothetical situations/scenarios” and that EPA could not “give an assessment on something
that [was] hypothetical.”

A FEMA spokeswoman deferred a request for comment to EPA. The White House did not respond
to a request for comment. -- Douglas P. Guarino

Emails obtained by Inside EPA by FOIA (available from InsideEPA or Mary Lampert)

The following excerpt from Stuart Walker’ email, EPA, says that “The insurance funds are not used to
cover cleanup costs associated with the incident.”



a. The following excerpt from the July 27, 2010 Draft White paper says that, “ NRC also
indicated the Price Anderson Act would be unable to pay for environmental cleanup after the
nuclear power plant incident only for compensation for damages incurred (e.g., hotel stays,
replacement costs for property and personal items, lost wages etc.

b. The following excerpt from the July 27, 2010 Draft White paper lays out the potential
cleanup authority and funding source of the Price Anderson Act. It essentially repeats what
EPA’s Stuart Walker email’s said in the first example, “ANI does not cover environmental
cleanup costs under their primary insurance policy. It is anticipated that the secondary
insurance policy will behave in a similar manner.”



C.

The following excerpt from the July 27, 2010 Draft White paper from Kathryn Snead, EPA,
explains again that there is a gap in authority to perform or oversee and fund offsite cleanup
and that, at bullet 3, “NRC also indicated the Price Anderson Act would be unable to pay for
environmental cleanup after a nuclear power plant incident only for compensation for

damages incurred (e.g., hotel stays, replacement costs for property and personal items, lost
wages, etc.



d. The following drafts repeat the same language.

From NRC-FEMA-EPA White paper: Potential Authorities and/or Funding Sources for Off-site
Cleanup Following a Nuclear Power Plant Accident, July 27, 2010, Pg., 3



At 6,

At 17,



At 33,

At 36,

At 45



The above (12/08/09) paragraph 5 -6 says that, “NRC does not currently know if the $10 billion can
only be used for compensation for damages suffered by member of the public, or if it can be used for
site cleanup. Also they have not asked the insurance company...how they will answer the question of
‘How clean is clean’ for purposes of either cleanup or determining what is considered contaminated
for the purposes of compensation.” By the time they wrote the July 27, 2010 Draft, they were clear
that ANI only would pay for damages not cleanup, as the preceding emails show.

At 45,






UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
BEFORE THE ACRS

November 1, 2012

PILGRIM WATCH COMMENT WITH REGARD TO RELIABLE HARDENED
CONTAINMENT VENTS — REQUEST RECOMMEND FILTERS & RUPTURE DISCS

1. Introduction

Twenty-three U.S. reactors are the same design as the failed Fukushima reactors — all are GE,
Mark I, BWRs. Almost forty years ago, the NRC identified a serious design flaw in these

reactors - in certain accident scenarios the containment would fail in the event of pressure build

up.

A supposed “fix” was recommended, and put into place — a direct torus vent (DTV) to relieve
pressure in order to save the containment by releasing unfiltered material directly into the
atmosphere. Pilgrim, my neighborhood reactor, like the other Mark I's, assumed that the DTV
would work, and that theoretical assumption was the underpinning of its assumed probabilities in
accident sequences. “The use of the direct torus vent as a means of containment heat removal has
been shown to have a major impact upon the results of Class II accident sequences.'” The DTV
functioned as a backup to containment heat removal by the suppression pool cooling mode and

the containment spray modes of the residual heat removal system.

But this “major impact” was “shown” only by theoretical analysis. The only real tests of
the DTV — Unit 1, Unit 2, and Unit 3 at Fukushima, March 2011 — all failed. Three out of three

failures is not a good score.

The new and significant information concerning the likely failure of the DTV to prevent

containment failure that now must be considered includes:

(1) Properly trained operators decided not to open the DTV when they should have because

they feared the effects offsite of significant unfiltered releases;

! Pilgrim Nuclear Power Station Individual Plant Examination for Internal Events Per GL-88-20, Volume 1,
Prepared for Boston Edison Co., September 1992, pg, 5.0-13



(2) When the operators finally decided to open the DTV, they were unable to do so;
(3) The failure of the DTV to vent led to containment failure/explosions that resulted in

significant ongoing offsite consequences.

Prior to Fukushima, concerns regarding the operational safety of the DTV focused simply on
accidental releases - measures to assure no single operator error in valve operation could activate
the DTV and mistakenly release unfiltered radiation into the environment. Now, after the DTV’s
first and only real test, it is clear that what is most important is not a theoretical mistaken release;
rather the new and significant issue is the likelihood that the DTV simply won’t work as
currently designed when release is required to save the containment. Both a filter system, and

rupture disc must be part of NRC’s requirement.

II. FILTERS

A. Introduction

Install filtered vent systems. In an accident like the one at Fukushima, a filtered vent
system could reduce the possibility of containment-building explosions, by releasing radioactive
gases to the atmosphere through a large filter system. This system traps the most dangerous
radioactive species, including cesium 137 and iodine 131, and prevents them from spreading
beyond the containment building. A group of nuclear engineers at the University of California
originally suggested this idea in 1977. Some countries -- including France, Sweden, and
Germany -- have installed filtered vent system at their reactors; and Japan based on lessons
learned from Fukushima is installing filtered vents on its reactors. (Bloomberg) The United

States has lagged behind and not adopted filtered vents. The NRC has a second chance.

A filtered vent system would also supplement the cooling options available to prevent
and mitigate reactor core damage. “Feed and bleed” cooling options — where makeup water is
supplied to the reactor vessel, removes decay heat from the reactor core as it warms up, and gets
discharged through the safety/relief valves into the suppression pool within primary containment
—need some means to remove heat from the primary containment. A filtered vent system enables

the containment heat to be removed when other systems have failed to do so.



Fukushima and Pilgrim Watch’s filings in Pilgrim Nuclear Power Station’s license
renewal proceedings (beginning June 1, 2011, Ibid) clearly showed the importance of requiring

filtered DTV’s in order to:

1. Protect public health in the event that it is necessary to vent.
2. Assure operators follow orders to open the vent. As in Japan, properly trained
operators here are likely to decide not to open the DTV when they should because

they fear the effects offsite of significant unfiltered releases.
The industry’s two main arguments against filtering are:

1. The water in the suppression chamber (wetwell) is an effective filter system.

2. Filters are dangerous because of creating backpressure.

Both arguments are disingenuous.

B. Basis
ACRS is respectfully requested to advise the NRC Commissioners to require that
U.S. reactors install filtered DTV’s in order to:

e Protect public health in the event that it is necessary to release.
e Assure operators follow orders to open the vent. As in Japan, properly trained
operators here are likely to decide not to open the DTV when they should

because they fear the effects offsite of significant unfiltered releases.
The industry’s two main arguments against filtering are disingenuous. They include:

e The water in the suppression chamber (wetwell) is an effective filter system

e Filters are dangerous because of creating backpressure
1. Lessons Learned From Japan:

The Japanese have learned their lesson from Fukushima and Japan’s power utilities

plan to install vent systems with filters for nuclear reactors to reduce radioactive releases in


http://topics.bloomberg.com/japan/

the event of an accident; Americans impacted by U.S. BWR Mark I and Mark II reactors

deserve the same protection.

Bloomberg - Japan to Install Vent System for Reactors after Fukushima Crisis ,

Bloomberg, Tsuyoshi Inajima, February 8, 2012 (Attached, Exhibit 6), reported that:

Japan’s power utilities plan to install vent systems with filters for nuclear reactors to
reduce radioactive releases in the event of an accident, an industry group said.

The system will cut emission of radioactive particles to less than one-thousandth of
usual volumes, the Federation of Electric Power Companies, a group of 10 regional
utilities, said in presentation materials at a government meeting yesterday. The
companies will also install equipment to remotely vent steam and gas, it said.

Meltdowns and the release of radiation at Tokyo Electric Power Co.’s Fukushima
Dai-Ichi nuclear station after the March 11 earthquake and tsunami forced about
160,000 people to evacuate and made areas near the plant uninhabitable. Japan’s
utilities are trying to improve the safety of nuclear plants, with three of the country’s
54 reactors on-line and no date set to resume commercial operations at the others.

2. Suppression Chamber (Wetwell) Insufficient Filter System

The US industry and TEPCO defended their decisions not to add filters to the DTVs by
claiming that the water pool in the suppression chamber (wetwell) is as effective as some other

kind of filter system that it could have installed when adding the DTVs.

This claim is incorrect. The FILTRA system installed at the Swedish Barsebick nuclear
power station, for example, was in addition to any filtration provided by the wetwell pool, not in
place of it.” Barsebick had boiling water reactors like in Fukushima and those in the US (the
plant has since been decommissioned). Filters were also added to BWRs in Germany and

Switzerland.

? The filtered venting system under construction at Barseback,1 Aug 1985 ... A filter venting containment system,
bearing the acronym FILTRA will be installed at the Swedish nuclear power plant Barseback.
http://www.osti.gov/energycitations/product.biblio.jsp?osti_id=6309422
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Furthermore, it’s not clear how effective the filter effect of the wetwell on its own really is.

3”

A U.S. report from 1988 entitled “Filtered venting considerations in the United States™ writes:

Within the United States, the only commercial reactors approved to vent during
severe accidents are boiling water reactors having water suppression pools. The pool
serves to scrub and retain radionuclides. The degree of effectiveness has generated
some debate within the technical community. The decontamination factor (DF)
associated with suppression pool scrubbing can range anywhere from one (no
scrubbing) to well over 1000 (99.9 % effective). This wide band is a function of the
accident scenario and composition of the fission products, the pathway to the pool
(through spargers, downcomers, etc.), and the conditions in the pool itself.
Conservative DF values of five for scrubbing in MARK I suppression pools, and 10
for MARK II and MARK III suppression pools have recently been proposed for
licensing review purposes. These factors, of course, exclude considerations of noble
gases, which would not be retained in the pool. (Emphasis added)

The decontamination factor of 5 for the Mark I containment (as used in units 1 through 5
of Fukushima Daiichi and the 23 in the U.S.) means that 80% of the radioactive substances

(excluding noble gases) is retained, while 20% is released. The FILTRA system installed at 10

Swedish nuclear power plants and one in Switzerland is designed to ensure that in a severe

accident 99.9% of core inventory is retained in the containment or the filters.

The difference between releasing up to 20% versus 0.1% is huge; it means up to 200 times
more radioactivity is released in the system defended by TEPCO and U.S. BWR Mark I

operators versus the enhanced system used in Europe and commercially available worldwide.

Japan has shown that the U.S. industry’s and NRC assumptions of the scrubbing
effectiveness of the wetwell are wrong. Dr. Frank von Hippel explained over thirty years ago in a

briefing to the NRC that,

For accidents in which the damage is sufficient to open large pathways from the core
to the containment, there will not be sufficient water available to trap the radioactive

? Filtered Venting Considerations in the United States, R. Jack Oallman, L.G. (Jerry) Human, John (Jack) Kudrick::
http://www.osti.gov/energycitations/purl.cover.jsp?purl=/6945722-maXGrD/6945722 .pdf
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materials of concern, nor will the pathway be so torturous that a significant amount
wills tick to surfaces before reaching the containment atmosphere. Similarly if the
containment fails early enough, there will be insufficient time for aerosols to settle in
the reactor building floor.*

Further, Dr. von Hipple concluded in Second chances: Containment of a reactor meltdown,

Bulletin of Atomic Scientists, March 14, 2012 that:

The unspoken argument against requiring that US nuclear power plants be retrofitted
with filtered vents was that the industry thought that they were already safe enough
and that the expense would be wasteful. And, as today, the commission did not want
to force the industry to do more than it was willing to do.

In 2002, the NRC, despite alarming evidence that a pressure vessel had almost
corroded through, refused to force an owner to shutdown the reactor for inspection
before its regular refueling shutdown. After a review, the NRC's own inspector
general concluded: "NRC appears to have informally established an unreasonably
high burden of requiring absolute proof of a safety problem, versus lack of a
reasonable assurance of maintaining public health and safety."

We failed after Three Mile Island in 1979 to reform the Nuclear Regulatory
Commission or force improved containment designs. The tragedy in Japan may have
given us another opportunity

3. Backpressure- No Excuse

Industry has argued that filters would be dangerous due to backpressure. Not so. Their
argument is about saving money, not safety. Backpressure is an issue, but not an obstacle.
Backpressure is an issue that is repeatedly faced at nuclear reactors, and successfully managed.

For example:

e In the flow path for water drawn from the condenser and returned to the reactor vessel
(BWRs) and steam generators (PWRs), there are filter/demineralizer units that create a
backpressure issue.

e In the flow path from the condenser to the offgas stack for BWRs, there are HEPA and

charcoal filters that create a backpressure issue.

* Bulletin of Atomic Scientists: Containment of a Reactor Meltdown, Frank von Hippel, March 15, 2011, note 16
5 http://thebulletin.org/print/web-edition/features/second-chances-containment-of-reactor-meltdown
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¢ In the flow path from the secondary containment of BWRS to the elevated release point,

there are HEPA and charcoal filters that create a backpressure issue.

The filters impose backpressure because they introduce a resistance to the flow moving through
the piping and ducting. To push the flow through the filters requires a differential pressure that

would not be present if the filters were not there.

In the case of the condensate paths to the reactor vessel/steam generators, the filters
require the condensate pumps installed between the condensers and filters to have greater
horsepower to make sure the flow goes through the filters. It costs more money up front to buy
the larger motored pumps and then more money to operate them, but those costs are outweighed

by the benefits of cleaner/purer water entering the reactor vessels/steam generators.

In the case of the torus vent, if one placed a filter in the existing 8-inch diameter hardened

vent pipe, it would result in the pressure inside the containment having to rise to a higher value
so as to be able to push the same amount of flow through the hardened vent. This is the
backpressure effect. But any engineer worth his or her salt could easily design a system to work
despite this effect. This is so by the examples cited. Look at the cases of the condensate
filter/demineralizer and the HEPA/charcoal filters already installed at nuclear power plants. They
also faced backpressure challenges. In the condensate case, designers did not squeeze the
filter/demineralizers into the existing piping. Instead, the existing piping is connected to big
metal tanks called demineralizer vessels. They are many feet in diameter and there are typically
around 8 of them for a plant the size of Pilgrim. By having water in two pipes flow into larger
vessels, the water pressure drops along the way. The backpressure effect is offset by increasing

the size of the flow pathway.

In the HEPA/charcoal filter case, the designers did the same thing. The ducting/piping is

connected to a larger vessel.

In the torus vent case, a competent designer could install a sand/water/whatever filter
system between the connection to the torus and the elevated release point that enabled the
desired flow rate to be processed successfully. We understand that it is a ridiculously simple
exercise -- the controlling factors are the design containment pressure (which is fixed), the

ambient air pressure (which is defined over a fairly narrow range), the specified flow rate
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through the torus vent line, and the pressure drop across the selected filter media. With these
values known, one can easily determine how large the container for the filter media needs to be

in order to handle the specified flow rate within the prescribed differential pressure.

It is true that installing filters in the torus vent lines will cause higher pressure inside
containment than if no filters were present; but, this is not a “show-stopper.” Now, operators are
instructed to open the torus vents when containment pressure reaches (x) pounds per square inch
(psi). At (x) psi, the opened torus vents keeps the containment pressure below the value that
could cause it to catastrophically fail. When the properly designed filters are installed in the torus
vent lines, the procedures may need to be revised to guide the operators to open the vent valves
at (y) psi (with y psi likely being slightly below x psi to accommodate the backpressure from the
filters). With a properly designed filter, the pressure reduction - if any - will be negligibly small.

Therefore, the only reason that a filter could not be installed in the torus vent line is
incompetence (capable engineers are unavailable) or cheapness (funds for the capable engineer
or their designs is unavailable). We have the skill set to design such a filter system. We simply

need the spine to make it happen; we trust NRC will have the spine after Fukushima.

4. Multiple Filtered Designs Available & In Use Today

One example: Westinghouse FILTRA-MVSS (multi-venturi scrubber system) is

described as a passive, self-regulating system for filtered pressure relief of BWR/PWR reactor



containments’®. The system is passively actuated by means of a rupture disc. A typical design
basis for the system is a total loss of AC power for 24 hours leading to loss of core cooling
ability. This includes a total loss of electrical power from both the external grid and all plat-
specific power back-up systems, as well as loss of steam turbine-driven core cooling pumps. It

says that

It is designed on Swedish regulations requiring 99.9 % of the core inventory of
radioactivity (excluding noble gasses) be retained in the containment or filtered in case of
venting; and it has high decontamination factors for gas -carried particles, aerosols and elemental

iodines. It is fully passive for at least 24 hours after initial venting and requires no startup time.

For a BWR, the FILTRA-MVSS would be connected to the hardened vent. The filter
consists of several filtration steps, all of which are contained in the tank: the multi-venturi

scrubber, a water pool, a moisture separator, and finally an optional metal fiber filter.

Westinghouse describes its benefits as:

e Passive design for at least 24-hours-no operator action required to activate system
e Very high removal efficiencies:
- Aerosols > 99.00 % decontamination factor (D) > 10,000 with optional fiber filter for
smallest particles
- Elemental Iodine> 99.99% (DF> 10,000)
- Organic lodine: > 80% (DF>5)
- Same DF for all flow rates
e Designed all seismic loads
e Designed wide range postulated accidents
e Ability to avoid and cope with oxyhydrogen combustion

e May be used in feed-and-bleed mode for long-term core cooling

Experience: Westinghouse’s FILTRA-MVSS in installed in 10 Swedish NPPs and one Swiss
NPP.

% http://www.westinghousenuclear.com/Products_& Services/docs/flysheets/NS-ES-0207.pdf
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Iv. REQUIRE RUPTURE DISCS SO THAT NEITHER WATER NOR ELECTRICAL
SUPPLY IS NEEDED AND OPERATOR INTERVENTION IS NOT NECESSARY TO
ACTUATE THE SYSTEM

A. Basis

1. Rupture Discs: The New York Times reported after Fukushima that’ five years before
the DTVs at the Fukushima Daiichi nuclear plant were disabled by the accident the DTVs were
supposed to handle, engineers at a reactor in Minnesota warned American regulators about the
very problem. One of the engineers, Anthony Sarrack, notified staff members at the NRC that
the design of venting systems was seriously flawed at his reactor and others in the United States
similar to the ones in Japan. He later left the industry in frustration because managers and

regulators did not agree. As Mr. Sarrack said, and Fukushima proved,

[TThe vents, which are supposed to relieve pressure at crippled plants and keep

containment structures intact, should not be dependent on electric power and

" U.S. Was Warned on Vents before Failure at Japan’s Plant, NYT, Matthew Wald, May 18, 2011
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workers’ ability to operate critical valves because power might be cut in an

emergency and workers might be incapacitated.

Mr. Sarrack recommended rupture disks, relatively thin sheets of steel that break
and allows venting without any operator command or moving parts when the pressure
reaches a specified level. But the NRC gave into those in the industry that argued that if a
disk is used that there would be not be a way to close the vent once pressure is relieved in
order to hold in radioactive materials — put the “genie back in the bottle.” Rather than
requiring that such a “way” be provided, the NRC again saved the industry money, and

effectively forgot that the major problem that needed to be faced was containment failure.

Rupture discs are provided, for example, on the Westinghouse FILTRA-MVSS

described above and used in 10 Swedish reactors and one Swiss reactor.

In a 1988 document, Filtered Venting Considerations in the United States® (at 9), it was
argued there that “[t]he main restriction by a rupture disc is the inability to vent the containment
at low pressures. Postulated reasons for venting at low containment pressure include (a) to
reduce driving force from the containment when anticipating vessel failure with an early drywell
liner melt-through, b) to remove the containment hydrogen prior to vessel failure and early
drywell liner melt- through, and (c) to reduce the containment pressure prior to a high pressure

vessel failure to prevent an early containment overpressure failure.”

If in fact this is an issue, an easy fix would be a bypass that would likely cost two

more valves and extra pipe.

The 1988 document concluded that, “Obvious advantages of a rupture disc system
include (a) suppression of venting during design basis accidents and (b) minimizing

unnecessary or inadvertent venting.”

Further, if the NRC had required a filtered vent, the problem of “clos[ing] the vent
once pressure is relieved” would largely alleviate continued release of radioactive

materials.

8 Filtered Venting Considerations in the United States, Oallman, Hulman, and Kudrick, OSTI
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A rational requirement would require both filtering and redesign of the DTV venting

system to include rupture discs

Further, the opening through containment created by a rupture disc in a filtered vent
system is comparable to the containment bypass pathway created when steam generator
tubes in pressurized water reactors fail. While the size of the opening may be larger for
BWR filtered vent systems (unless multiple steam generator tubes fail), any radioactivity
passing through that opening on the BWR passes through a filter before reaching the
atmosphere. The flow passing through failed steam generator tubes on a PWR reach the
atmosphere with no filtering. The NRC accepts the unfiltered releases through failed steam

generator tubes; it should also accept filtered releases through BWR filtered vent systems.

II. PILGRIM’S DTV- HOW IT WORKS- AN EXAMPLE OF WHAT’S WRONG
WITH THE STATUS QUO

Pilgrim’s DTV 1is described in Boston Edison’s [Initial Assessment of Pilgrim Safety
Enhancement, Section 3.2, Installation of DTVS (Exh.,1) Attachment to BECO letter 88-126,
Section 3.2 Revision 1 “Installation of a Direct Torus Vent System (DTVS) pages 14,-19B, Rev.
1 (7/25/88) (Exh., 2)

The Initial Assessment says:

Pilgrim’s DTVs provides a direct vent path from the torus air space to the main
stack, in parallel with and bypassing the Standby Gas Treatment System (SGTS).
The DTVS provides a new 8” line branching off the existing torus purge exhaust line
between the containment isolation valves (outside containment) with a reconnection
to the existing torus purge exhaust line downstream of the SGTS. The new torus vent
line is also provided with its own containment isolation valve and rupture disc, set to

relieve at 30 psig.

The following diagram, that shows the branch line with its own containment isolation valve 5025
and Rupture Disc, is included in the attachment to BECO’s letter. It will be noted that the
Rupture Disc is downstream of valves AO-5042B and AO-5025, and that both of these values
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are normally closed and are designed to be opened either remotely from the control room or

manually.’

The accompanying discussion in the BECO letter attachment says, among other things:

e The vent line provides a direct vent path from the torus to the main stack bypassing
the SBGTS. The bypass is an 8” line (hatched line in diagram) —the upstream end is
connected to the pipe between the primary containment isolation valves AO-5042 A
& B. The downstream end of the bypass is connected to the 20” main stack line
downstream of the SBGTS valves AON-108 and AON-112.

e An 8” butterfly valve (AO-5025), which can be remotely operated from the control
room, is added downstream of 8” valve AO-5052B. This valve acts as the primary
containment outboard isolation valve for the DTV line. Test connections are provided

upstream and downstream of AO-5025.

e AO-5042B was replaced in 1988 with a DC solenoid valve (powered from essential
125 volt DC) so that it would operate without dependence on AC power. AO-5025 is

? Some initial reports indicated that the Fukushima DTV did not include “updates” that were present in US Mark I
Reactors such as that at PNPS. Those reports were apparently not correct. Pilgrim Watch’s understanding is that
the Fukushima DT Vs had been upgraded, and are essentially the same as that at PNPS
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also provided with a DC solenoid powered from a redundant 125 volt DC source.
Both valves are normally closed and are closed in a “fail-safe” position. One inch
nitrogen lines are added to provide nitrogen to valves AO-5042B and AO-5025.

e Valve AO-5025 is controlled by a remote manual key-locked control switch. During
normal operation, power to AO-5025 DC solenoid will also be disabled by removal of
fuses in the wiring to the solenoid valve to assure it cannot be inadvertently opened.
The 7/25/88 document said that an additional fuse will be installed to power valve
status indication for AO-5025 in the main control room.

e A rupture disc is included in the piping to provide a second leakage barrier. It is
designed to open below containment design pressure, but will remain intact up to
pressures equal to or greater than those which cause automatic containment isolation

during accident conditions.

See also, Chairman Kenneth M. Carr, Responses to Concerns raised by W.R. Griffin, June 21,
1990, Enclosure 2 Possibility Of A Vacuum Breaker Remaining Open (Q.2 Response, pp.,2-3, 5)
(Exh.,3)

e Each penetration consists of a vacuum breaker and an air operated butterfly
valve in series. During normal operation, valves are closed; the vacuum breaker
is maintained closed by the weight of the disc, and the butterfly valve is
maintained closed by positive actuator air pressure.

e Therefore, during the entire positive pressure profile of the event, the
penetration has two closed barriers in series. It is only during the end of the
pressurization phase that the penetration is aligned into its vacuum breaker role.
Because of this double barrier protection and the fact the both valves are not
expected to change position during the pressurization phase of the event, the
staff has concluded that failure of the penetration as a leak tight barrier is not
credible and need not be considered in design basis.

e The fact the Pilgrim DTVS rupture disc is designed to rupture at 30 psi is not
related to the NRC’s recommendation that specified the venting pressure at the

containment design pressure. The set pressure for the rupture disc does not
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control the venting pressure because there are two closed isolation valves in the
flow path.

e These two valves are normally closed and will open manually by the operator if
venting is needed. The maximum containment pressure at which the operators
are expected to open the vent valve is 56 psig (not 60 psi), which is the NRC
recommendation on venting pressure.

e The rupture disc is designed to serve as an additional leakage barrier at
pressures below 30 psi. It is designed to open below the containment design
pressure, but will be intact up to a pressure equal or greater that those pressures
that cause an automatic containment isolation during an accident conditions.
Therefore, its presence in the line can effectively eliminate the negative
consequences of inadvertent actuation of the vent valves at pressures below 30
psi. The set pressure of 30 psi for the rupture disc satisfies these design
objectives.

e The isolation valves, AO-5025 and AO-5042B, are designed with ac
independent power supplies. These two valves are powered from essential dc
power and are backed up with diverse nitrogen actuation capability. Therefore
in case of an SBO event, the valves would be available for venting. The venting
concept is mainly designed to slow overpressure transients of the containment.
During some ATWS (anticipated transient without scram) events, the pressure
in the containment will rapidly increase. Venting pressure could be reached in a
matter of minutes rather than hours. Therefore venting may not prevent
containment failure because of the high containment pressurization rate but

would provide additional time to scram the reactor and delay the core melt.

In other words and greatly simplified, the DTV will vent excess pressure from the

containment only if normally closed valves AO-5025 and AO-5042b can be opened.
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At Fukushima, TEPCO was unable to open the normally closed valves in all three

DTV’s, and there is no redundancy. '

Pilgrim’s control room has 2 key locked switches in series that have to be opened
manually when the need to use the DTV occurs. If, as happened at Fukushima, the normally-
closed isolation valves cannot be opened from the control room, the next step is to try to open the
isolation valves manually — but this also proved impossible at Fukushima since radiation levels

were too high.

Failed Valves: Pilgrim’s DTV isolation valves appear to be essentially the same as

those that failed at Fukushima. Supposedly “automatic” systems do fail (as they did at
Fukushima) and manual systems may also (both mechanically and because radiation is too

high to permit manual operation). Why is there no redundancy?

DC Batteries: Pilgrim Nuclear Power Station Individual Plant Examination
For Internal Events Per GI-88-20, Volume 1, Prepared by Boston Edison Co.,
September 1992 (Exh.4) says that:

e [T] he direct torus vent requires both DC batteries for operation (C.2-10)

e 125VDC Bus (Battery) “A” This bus is required for operation of the direct
torus vent. (C.2-14)

e 125VDC Bus (Battery) “B” This bus is also required for operation of the
direct torus vent. (Ibid)

e The containment torus venting system would be unavailable if one DC

division is unavailable. (C-4-8)

I1I. CONCLUSION

It is not new that Pilgrim’s, or any other BWR Mark I’s, containment will not hold up if

too much pressure builds up inside nor that U.S. Mark I’s like their sister Fukushima reactors

10 Redundancy, of course, could have been provided at both Fukushima and Pilgrim, e.g., by a parallel vent line
with a 50-55 psig rupture disc followed by a normally open valve that would be closed when pressures had dropped
to an accept able level, but that would have cost the industry more money.
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installed an unfiltered vent to let radioactive gases out in an accident. What is new are two

significant pieces of information.

The first is that we now know that an unfiltered vent has unintended consequences
beyond poisoning unnecessarily offsite neighborhoods — it makes operators hesitant to use the

vent until perhaps too late, upping the probability of containment failure/explosions.

The second is the likely failure of the DTV itself absent being made completely passive
by properly installing relief valves as described in the foregoing. Before Fukushima the DTV had

not been tested. At Fukushima, DTV systems failed three times in their first real-world tests.

The final cost of the Fukushima disaster remains to be calculated, but it is clearly billions
of dollars making these requested fixes cheap. The cost is fully justified; risk for the public will
be reduced significantly. Citizens should not be faced with the equivalent of having been assured
that we had life boats but not told either that crewman won’t launch them or that that they don’t

float.

Respectfully submitted,

(Electronically signed)

Mary Lampert

Pilgrim Watch, Director

148 Washington Street

Duxbury, MA 02332

Tel. 781-934-0389

Email: mary.lampert@comcast.net
November 1, 2012
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ATTACHMENT

To Filter Or Not To Filter That Is The Question With Only One Sane Answer,
David Lochbaum, Union Of Concerned Scientist, 2012

http://allthingsnuclear.org/to-filter-or-not-to-filter-that-is-the-question-with-only-one-sane-answer/

So, the NRC ordered plant owners in 1989 to install hardened containment vents that could
stand the high pressures that might occur during an accident.

But this arrangement had its own serious drawback — the valves and dampers connecting the
containment airspace with its hardened vent pathway cannot open without electrical power and
compressed air. Safety studies performed since the 1980s consistently concluded that accident
sequences most likely to require venting the containment involve loss of electrical power and
compressed air. So, the hardened containment vents would work during accidents, unless the
accidents happened.

So, the NRC ordered plants owners in 2012 to make the hardened containment vents actually
workable during accidents.

But this arrangement still has a serious drawback — to harden the containment venting system,
the venting pipes were routed around the unhardened filter system and directly to the
atmosphere. So if the reliable hardened containment vent is used during an accident, many
people may pay a very high price. For while gases released from nuclear power plants during
normal operation and during design basis accidents must, by NRC mandate, be filtered, the
gases released during more serious accidents are not filtered.

At the NRC’s Regulatory Information Conference in March 2012, Commissioner Kristine Svinicki
explained why she felt filters were not needed for the reliable hardened containment vents (see
video below). Basically, Commissioner Svinicki believes the sequence of bad things that must
happen in order to need a filter for containment vents is so long that it will never occur ata U.S.
reactor.

But Commissioner Svinicki and all her colleagues unanimously voted to require owners to install
reliable hardened containment vents. The long sequence of bad things that must happen before
venting is exactly the same length whether the vents are filtered or not — neither one step longer
nor one step shorter. Since the Commissioners believe — as demonstrated by their 5-0 vote —
that the risk of accident justifies requiring reactors to have reliable hardened containment vents,
then that very same risk justifies requiring filters on those vents, to deal with the radiation from
the accident that the vents were needed for in the first place.

Conversely, if that risk is not high enough to require filtered venting, then it is also not high
enough to require unfiltered venting.

Actually, the issue is wicked simple.
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Under normal operating conditions, when BWRs operate above 5% power, gaseous releases
are processed through high energy particulate air (HEPA) filters and charcoal filters that
significantly reduce the radioactivity content discharged to the environment (Figure 1).

Figure 1

During design-basis accidents, gaseous releases from BWRs are processed through another
system with HEPA and charcoal filters that significantly reduce radioactivity levels being
discharged. The design objective of this filter system is to remove over 99% of the radioactive

particles (Figure 2).
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Figure 2.

But during severe, or beyond-design-basis accidents, gases released via the BWR reliable
hardened containment vents do not pass through HEPA filters or charcoal filters before being
discharged (Figure 3).

Figure 3.

So, when the radioactivity level to be released is as high as it ever gets, the absolute least
amount of protection against it is provided (Figure 4). That’s indefensible — and all too simple to
remedy.

Figure 4.
In 1989, the NRC ordered BWR owners to install hardened containment vents.
In 2012, the NRC ordered BWR owners to install reliable hardened containment vents.

This leaves the NRC one order shy of getting it right.
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The public is not protected by hardened containment vents.

The public is not protected by reliable hardened containment vents.

The public is only protected by filtered reliable hardened containment vents.
It may take the NRC three orders to get it right.

The NRC will not be serving the American public well if it takes 23 years or more to write and
issue this third order. The NRC must get it right now.

If justice delayed is justice denied, filters delayed is protection denied.
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