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PROCEEDI NGS
12:59 p. m

CHAI RMAN GARRI CK:  Good afternoon, our
nmeeting will conme to order

This afternoon, we're going to hear from
Sharon Steele in spite of what it said on the
program yesterday or whatever. And Sharon is going
to talk to us about the integrated safety assessnent
busi ness. She's going to give us a background
bri efing.

Shar on?

M5. STEELE: Thank you.

My nane is Sharon Steel. |'mon
rotation to the ACRS/ ACNW previously with Fuel
Cycle and NMSS. And ny introduction to integrated
safety analysis and Part 70 in particular, cane
about through ny review of the MOX Fuel Cycle
facility. 1've also had limted involvenent in the
| SC review of other fuel cycle facilities.

The presentation today is threefold. |
woul d li ke to give background infornmation, as Dr.
Garrick said, on the new Subpart H requirenent.

| al so have an exanple of an | SA
submttal that was made recently. And I'Il share

sone recent devel opnents in the I SA world for fuel
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cycl e.

Vel |, when this slide was devel oped, it
was a new rule. Subpart H was devel oped in
Sept enber of 2000. New staff guidance had been
identified and basically they were NUREG 1520.
shoul d say new staff gui dance was devel oped, which
was the standard review plan for the |icense
appl i cati on.

Al so NUREG 1513 has gui dance on
i ntegrated safety anal ysis met hodol ogi es. But |
al so want to point out that there are other
appl i cabl e gui dance. NUREG 6410, which tells the
applicant or the licensee how to perform
quantitative nmethods for determ ni ng consequences.

The rule requires that by Cctober of
this year, that the |icensees conplete their site-
wi de integrated safety anal yses and that they
correct all unacceptabl e perfornmance deficiencies
that they identified through the ISA. And they al so
need to submit their site-wide | SA Sutmary for the
NRC appr oval .

And Subpart H applies specifically to
nucl ear fuel fabrication facilities and any new
enrichment facilities that will be coming in for --

with their applications.
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The Part 70, Subpart H, regulatory
concept has three mgjor el enents, perfornmance
requirenments, itens relied on for safety, and
managenment neasures. The focus of Subpart His the
integrated safety analysis. And the applicant is
required to identify accident sequences and
determ ne their likelihoods and estinmate
consequences.

They do so in an integrated fashion by
usi ng or convening a group of various safety
di sci plines and they conply with the -- they help to
assure conpliance with the performance requirenents
which I'Il get to in a second and identify the itens
relied on for safety to prevent or mitigate accident
sequences and establish nanagenent neasures that
woul d ensure that the | ROFS are avail abl e and
reliable.

As | said, here are the performance
requirenments. This slide is really tal king about
acci dent sequences that are determned to be of high
consequences.

And hi gh consequences acci dents
sequences mnust be made highly unlikely according to
the rule. And the high consequence accident is one

where the worker receives greater than 100 rem or
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some |ife-endangering chem cal exposure. It also
applies to the public. |If the public receives
greater than 25 remor an irreversible chem ca
injury.

Next slide. And if the accident
sequence is determned to be -- the accident
consequence is determned to be of an internediate
result, then the applicant must show that that
acci dent sequence is unlikely.

And in unlikely, the performance
requirenments is that there is between 25 and 100 rem
for the worker, irreversible chemcal injury. And
for the public, it's greater than 5 rem but |ess
than 25 rem And there's al so environnenta
gui dance.

Next slide. And this slide is just a
matrix to summarize or put it all together in one
page. Basically, as | said, high consequence events
nmust be denonstrated to be highly unlikely in order
to fall into the acceptabl e range.

And nmedium -- well, this says medi um but
the terms is really internediate consequence events
nmust be denonstrated to be unlikely in order to be
accept abl e.

Next slide. One of the concerns is that
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with this methodol ogy that |ikelihood evaluation is
n not quantitative. Well, in the guide -- and the
rule does not require it to be quantitative. And in
our gui dance, we have sonme qualities that we | ook
for if the applicant is going to use qualitative

t echni ques and quantitative techni ques to determ ne
l'i kel i hood.

If the applicant's definitions for
i keli hood are qualitative, they would be found to
be acceptable if -- well, first of all, that
criteria nust be reasonably clear and based on
objective criteria. And you nust be able to
differentiate between a highly unlikely and an
unli kely acci dent.

And basically you' re | ooking at their
reliability and availability qualities related to
the I ROFS that woul d be applied to those acci dent
sequences. And so you want to assure that these
nmeasures or controls have a large -- provides for a
| arge margin of safety, there are low failure rates
associated with them

You want to denonstrate a preference for
engi neered, passive controls over admi nistrative
controls. And insure that there's a high I evel of

qual ity assurance.
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The controls nust be auditable and have
surveill ance neasures that |limt their downtine.
They nust denonstrate defense in depth, a high
degree of redundancy, and a degree of independence
diversity of the controls. And they nmust be able to
protect against the vulnerabilities of commobn cause
failures.

The rule also allows -- or the guidance
-- the guides also allow to use a quantitative
nmeasure for likelihood. And that guide, in
particular, in is NUREG 1520. 1In 1520, it talks
about hi gh consequence acci dent sequences where the
-- it says that in order to be acceptable, that that
acci dent nmust occur |less frequently than 1 times 10
to the mnus 5, for exanple. And if it's to be
unlikely, it nmust occur 1 tines 10 to the m nus 4.

Next slide. This is what the staff
general |y expects fromintegrated safety anal yses.
And essentially we would like -- we think it wll
end up -- we'll end up with a streamnined process
for |licensing.

And that the |licenses can actually make
the facility -- would be able to nmake facility and
procedural changes w thout prior approval fromthe

NRC unl ess -- well, under certain conditions. And
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they're listed there. You know, if the IROFS is not
downgr aded and so on

However, the |icensees nust submt
annual ly a summary of all such changes to the NRC
And as a result, we hope that the annual summary
updates would significantly reduce the need for the
scope of the renewal s.

|'mgoing to nove on to the exanpl e of
an | SA submittal that we received. And this
particular one is the NFS Bl ended Low Enri chnent
Uraniumor the BLEU Project. And | highlighted this
portion of the figure to just sort of -- to show
where NFS woul d cone in.

Just by the way of background, NFS wi ||
be receiving off-spec high enriched urani um
materials. And then they will down blend it into
| ow-enriched oxi des, which will be sent to fuel
fabrication facilities for further processing.

And NFS submtted applications for the
BLEU Proj ect under three different -- three major
parts. There's the Uranyl N trate buil ding, which
will receive and store the materials.

Then the BLEU preparation facility,
where it will -- the actual down blending wll

occur. And then there's an oxi de conversi on
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facility. And the focus of this exanple is for the
Uranyl Nitrate building. And because it's a new
process, even though it's at an existing site, it's
a new process, a new building. Therefore, an | SA
nust be conduct ed.

And here are the overall steps that --
|"mgoing to go through the steps or procedures that
NFS use and then actually show sone of the results
that they cane up wth.

Essentially, they convened a team of 50
di sciplines. And this team got together and
perfornmed a process hazard analysis. But the nethod
they selected is called a HAZOP. And basically with
the HAZOP, it's a very systematic way of selecting
nodes and the processes and you use guide words to
determ ne whether you're going to be too high in a
particul ar area, too | ow, and so on

So they perforned the individual and the
specific analyses to identify the hazards and the
acci dent sequences. Then those accident sequences
are evaluated to see whether they neet the
performance requirenments or not. And so they're
bi nned. And that part, as | nmay have nentioned
before, is quantitative.

And then they categorized the |ikelihood

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
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of each accident sequence. And they are using the
ri sk-index method, which is one nethod that was
denmonstrated in the gui dance docunent, NUREG 1513.

And based on the categorization of the
i kelihood, they identify I ROFS for each accident
sequence where you may have a consequence of
concer n.

Go ahead. So this is where they bin the
acci dent sequences. Once they've identified the
sequences fromthe HAZOP, they evaluate the
consequences and they bin them according to the
consequences. And this | ooks |Iike one of the
previous slides so basically they're just getting
hi gh, intermedi ate and | ow.

And like | said, it's the risk index
nmet hod so they bin themand then they assign a
nunber to that particular binning and so on. And
the -- | guess | did say the evaluation of those
consequences was based on quantitative nmethods in
NUREG- 6410.

To determine the initiate and frequency,
NFS proposed this indexing of assignnments for the
initiating event frequency.

Basically they're saying for an acci dent

to be not creditable, that you cannot have nore than

NEAL R. GROSS
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one failure per 100,000 years. So if sonething --
and they assign a frequency index of mnus five to
that. They use a frequency index of mnus 4 for
hi ghly unlikely. And mnus 3 for unlikely.

kay. Each IROFS is assigned an | ROFS
failure index as specified in this table. And this
area is definitely a qualitative criteria for
i kel ihood. Basically they assign an index of mnus
4 if you have a really robust control. And lots of
managenent neasures to ensure availability. And a
zero of there is no protection.

They then calculate a total risk
i keli hood and categorize it. And essentially they
add the initiating event frequency and the | ROFS
failure IROFS failure frequencies that you saw in
the previous slides. And using this, it can
denonstrate the relative i nportance of |IROFS. But
then they eventually use these categories in here to
determ ne acceptability of the particular contro
for the accident sequence.

And this is simlar to another slide you
seen before. But once they've cone up with the
i kel ihood index T, here, and know ng the
consequence category bin, they can determ ne whet her

t hat acci dent sequence and the sequence |ikelihood

NEAL R. GROSS
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pai r was accept abl e.

kay. And unfortunately, the
reproduction is not so great on this screen. |
think it mght be better in your handouts. But this
is a matrix of what they did for each node where
t here was a consequence of concern. First --
can't even read it -- they assigned -- okay.

For the -- in Colum 2 -- and Colum 1
identifies the accident sequence and the node where
it occurs. And I'Il just talk about the first row
of information. For the initiating event frequency,
they determ ned that there was an index of mnus 3
if there was a shipper error, where unsafe uranyl
nitrate was received in a particular vessel. And
this acci dent sequence fromthe HAZOP t hat was
identified as one where there was a high
concentration of uraniumin the tank.

As a preventive neasure, they do not
identify the IROFS in this particul ar docunent
because it's a nonproprietary version of the |ISA
summary. In the version that the staff would have
reviewed, we'd see the IROF. But they did show that
t hey assigned a frequency index of one -- ten to the
mnus -- well, of mnus 1. And they added anot her

preventive I ROFS, and that had a frequency index of

NEAL R. GROSS
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m nus 2.

There's no mitigation applied to this.
In fact, this is going to be a possible criticality
accident. And so the objective is to prevent rather
than mtigate.

They al so show what the |ikelihood
i ndices that they would obtain if they controlled or
did not control the accident.

And the last -- well, Colum 9
shows the overall risk index for the particul ar
accident. And in this case, if it's controlled, the
final nunber is C equals 3. And that woul d nean
that that prevents an acceptabl e risk.

Next slide. And this is just nore of
the same. And | believe they went through several -
- | don't know the total nunber of nodes but there
were many. | think it's over 30 that were
identified as consequences of concern. And they did
that for all of them

And the next slide shows what they did
for natural phenonenon and external event hazards.
And | forgot to nmention that they not only | ook at
process risks but they | ook at external events.

Sone of the external events that they

| ooked at were seismc, high w nds, flooding, and
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i ghtning, and tornadoes, and pretty nmuch determ ned
that they had sufficient controls and mtigating
factors to prevent those accidents fromresulting in
exceedi ng the performance requirenents.

This is just another part of the table
showi ng the natural phenonenon. And this docunent
is avail abl e in ADAMS.

In the end, NFS specified the various
| ROFS controls. And they selected controls based on
a preference for passive over adm nistrative. And
t he managenment controls that they specified were
applied to the design, construction, operations,
mai nt enance, change controls of the | ROFS.

And they planned to or they graded the
managenent neasures comensurate with the | evel of
ri sk reduction.

And based on their evaluation, the staff
found that the managenment measures and | ROFS woul d
make the credible internedi ate consequence accidents
unl i kely and hi gh consequence accidents highly
unl i kel y.

Thank you. And that's it for the
particul ar exanpl e.

And so the next area |I'mgoing to go

into is sone of the recent devel opnents that cane
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about based on -- well, I'"'mgoing to tal k about the
status of licensing -- of |ISA submittals. And then,
al so, some outcomes of recent workshops.

There was a workshop in Septenber of
2003 where stakehol ders identified areas that were
not clear to themin the regulations or the
gui dance. And staff cane back and devel oped interim
staff gui dance for the |icensees to address those
i ssues. All those guidance docunents are draft.

And then 1'll talk about the recent
wor kshop that occurred in July to address the
i nterimguidance and issues fromthe previous
wor kshop.

And this is the status of |SA summari es.
These are the I SAs. W received three -- well,
we' ve actually received three | SA sumari es
associated with the BLEU Project fromNFS. And --
however, we've approved two. And we've approved the
USEC -- the pilot plant | SA sunmary.

There are al so several |SA sumari es
that are under review right now. And there are
others that are still out there that we're
anticipating to receive before Cctober 18th, which
is their deadline. And we know that in the fal

that we should get sone summaries from USEC and MOX,
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t he USEC bei ng the gas centrifuge -- proposed gas
centrifuge facility.

kay. There were nine areas where
interimstaff guidance is being considered. The
first seven are under devel opnent. They are a
draft. And ISGs 8 and 9, which have to do with
nat ural phenonenon hazard and initiating event
frequency are -- have not been drafted as yet but |
believe they will be drafted in the future.

And this is the last slide. Just --
t hese were the basic discussion areas during the
July workshop. And it sort of just maps over what
sone of the interimstaff guidance docunents -- the
areas that are highlighted are in orange are really
areas where there were the nost active di scussions.

So unl ess you have any questions --

CHAl RVAN GARRI CK:  Yes --

M5. STEELE: -- that's it.

CHAl RMVAN GARRI CK:  -- we may have a few

M5. STEELE: kay.

CHAI RMAN GARRI CK:  -- al though we have
| ooked at this in the past.

EXEC. DI RECTOR LARKINS: | --

CHAl RVAN GARRI CK:  Par don?
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EXEC. DI RECTOR LARKINS: -- sorry. I'm

sorry I mssed the begi nning of Sharon's
presentation. But | just wanted to give a little
i ntroducti on.

The idea here was really -- for Sharon
to sort of give you some background because one of
the things that is on our current projected workl oad
is to review sone of these fuel cycle facilities and
in discussing this with the staff, | need to get
feedback fromyou as to when you'd |like to be
engaged in those discussions. And what types of
t opi cs.

In the interim |'ve said basically when
the staff has conpleted their review and are getting
ready to issue a set of RAIs or whatever. But, you
know, any feedback.

This was hopefully to bring you up -- to
give you a status of what the staff is doing as a
part of their reviews. And give you a better
famliarization with the regulatory framework so you
can decide what it is and when you'd like to take a
| ook at these issues.

MR. LARSON: And it's only for those
eight facilities, right?

MS. STEELE: The fuel fabrication and
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the future enrichnent facilities, yes. The Part 70
i censees.

EXEC. DI RECTOR LARKINS: But we have
three of them which are comng up shortly. So that
was sort of the idea.

CHAI RMVAN GARRI CK: Wl |, as you know,
when we | ooked at the | SAs, integrated safety
anal ysis process before, one of the things we kept
observing was that we'd like to see one. We'd like
to see how new nodels are actually put together and
executed. And how they handl e the information and
t he data and what have you

W' re very famliar with process because
this is basically the process hazards anal ysis
approach used by the chem cal industry. And it's
used extensively by other industries, including DCE.
And maybe they have refined it as much as anybody in
support of the safety analysis work that's done on
nucl ear expl osi ves.

So it clearly is an approach that has a
| ot of experience and support. We have always had a
few problens with it because we preferred it noving
nore in the direction of a quantitative approach.
And you have to do al nbst as nuch work here as you

do for a QRA, quantitative risk assessnent.
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And so the position of both the ACRS and

the ACNW in the past, has kind of been we hope that
what this does do is -- that it is structured in
such a way that the option for noving towards a nore
PRA format is not excluded.

And | woul d hope that that continues to
be the case because | think this is not risk
oriented as it could be if we were to do that.

| think that it would be useful for the
Conmittee to hear froman applicant, for exanple, a
presentation on how they have inplenmented the | SA
net hodol ogy. That's usually where you |l earn the
greatest ampunt just as you would if you were
listening to sonebody presenting to you their PRA

And as to timng, you know, that's --

t he sooner the better.

There are a couple of issues here that
caught ny eye. And | think one is just a matter of
wor ds.

You said in the opening remarks that
this was for fuel fabrication and enrichnent
facilities. But you weren't saying it to nean that
it was -- you included in that mx, | assune,
process facilities.

For exanpl e, what about conversion
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facilities like facilities that convert U 02 to UF-
6. | would assune the sane net hodol ogy coul d be
applied there and would be. |Is that not correct?
M5. STEELE: The conversion facility
you're referring to is the one we have in
Met r opol i s?
CHAl RVAN GARRI CK:  Yes.

MS. STEELE: That one falls under Part

40 --

CHAl RVAN GARRI CK:  Yes.

M5. STEELE: -- license. And | don't
know -- | suppose they could do --

CHAI RVAN GARRI CK:  Wel |, what --

M5. STEELE: -- an integrated --

CHAI RMAN GARRICK:  -- if the Alied
facility --

MS. STEELE: -- safety analysis --

CHAI RVAN GARRICK:  -- and the --

MS. STEELE: -- but they're not required
to.

CHAIl RMAN GARRICK:  -- yes, if the Allied

facility and the Sequoia Fuels facility were still
operating, would they fall under this?
M5. STEELE: | believe there are Part 40

licenses -- they would have been Part 40 |icenses
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and they would not fall under this requirenent.

CHAI RVAN GARRICK:  Yes. And is there a
sim | ar met hodol ogy?

M5. STEELE: Under Part 407

CHAl RVAN GARRI CK:  Yes, under Part 40.

MS. STEELE: No.

CHAI RMVAN GARRI CK: | see. (kay.

| don't think I want to get into it very
much but there's sone ternms here that are kind of
bot her sone.

MS. STEELE: Can | --

CHAl RVAN GARRI CK:  Yes?

MS. STEELE: -- can | address sonme of
the things that you tal ked about earlier? Before
you --

CHAl RVAN GARRI CK:  Ri ght.

M5. STEELE: -- continue with the next
guesti on?

Just for the benefit of others, the
gui dance docunent, 1520, does not preclude the use
of a PRA-type --

CHAl RVAN GARRI CK:  Yes.

M5. STEELE: -- nethod. And, in fact,
if there are conplex processes, it would gui de one

to use perhaps event trees or sonething nore
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sophi sticated or conplicated than a HAZOP
nmet hodol ogy.

CHAl RVAN GARRI CK:  Yes.

M5. STEELE: And | don't know in ternmns
of hearing froma future applicant, | know right now
we have in the room project managers for the LES and
the USEC facilities. And | don't know what the
status is of those | SA sunmaries are but would the
Proj ect Managers care to comment?

MR JOHNSON: |I'm TimJohnson. I'ma
Proj ect Manager for Louisiana Energy Services. As
part of the application, LES did submt an |ISA
summary, which is under review. W haven't
conpleted the review yet. But they used a semi -
gquantitative nmethod using the risk index nethod that
was suggested in the standard review plan.

CHAl RMAN GARRI CK: Thank you. Thank
you.

M5. STEELE: And Yawar was going to --
the Project Manager for USEC is going to --

MR FARAZ: |'m Yawar Faraz. |'mthe
Proj ect Manager for USEC.

W did review their | ead cascade
application, which was submtted a year and a hal f

ago. And we approved it |ast February, issued a
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license. And they also had submtted an | SA sunmary
for that facility using a risk index mnethod.

W' re expecting an application from USEC
for their conmercial plant next nonth.

CHAl RVAN GARRI CK:  Ckay.

| just amrem nding nmyself that | don't
know how nmuch interaction there is between the NRC
and ot her agencies and organi zations that enpl oy
t his basic methodol ogy but | think there would be a
real advantage in taking full advantage of other
peopl e' s experi ence.

| know in the nucl ear explosive field,
t hey have devel oped this general PHA approach to a
pretty fine level. And it goes through exhaustive
review in the review process. And that's sonething
you may way to | ook into because they do a very
simlar kind of nopdeling.

| s there any conmments? GCeorge, have you
got any conments?

MEMBER HORNBERGER: No, | don't.

CHAI RVAN GARRI CK: Rut h?

MEMBER WEI NER: Only that |ike you, M.
Chairman, I'd like to see one done. | think it
woul d be very instructive.

CHAI RVAN GARRI CK:  Yes.
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Al'l en?
MEMBER CROFF: Not hi ng additi onal

CHAl RMAN GARRI CK:  Ckay. GCkay. | guess

EXEC. DI RECTOR LARKINS: Well, one of
the things | think we need to do and in terns of
pl anning and as we request the staff briefings on
these particular facilities to see if the applicant
woul d be willing to come in and discuss their
submttal. | don't know right now W' d have to
ask and see.

CHAIl RVAN GARRICK:  Well, | think that's
-- that would be the nost revealing would be to hear
fromthe nodelers. And see how they are inputting
the information, where they're getting their
i nformation from

The |ikelihood cal cul ations are
particularly inmportant, are of particular interest.
Because that is the inportant stepping stone towards
any quantitative or sem -quantitative approach. And
how they structure their accident sequences, their
basi ¢ scenari os.

So that's the thought there is that if
we really want to -- and we felt this way a coupl e,

three years ago. And at one tine were going to get
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sonebody, | think it was from Lynchburg, was going
to come in and give us a briefing on how they put
their nodel together. So | think that interest
still is there.

And | think it would be the single event
that would bring the Conmttee closer to
appreci ating and gai ni ng confidence in the nethods.

MR. LARSON: This would be one of the
things the Commttee would | ook at, | guess, inits
retreat. And try to prioritize it along with the
ot her things --

CHAl RVAN GARRI CK:  Sure.

MR. LARSON: -- that it's going to | ook
at over the next year.

CHAl RVAN GARRI CK:  Sure.

EXEC. DI RECTOR LARKINS: Well, 1 think
we're scheduled in October to have a briefing of LES
or USEC -- one of them

MR. LARSON: | think it's USEC.

EXEC. DI RECTOR LARKINS: Yes. So --

M5. STEELE: Is that right? Yawar, do
you know?

MR FARAZ: Pardon?

MR. LARSON: COctober is USEC |icensing

steps. They didn't say they'd go beyond that |ike
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bringing in the --

EXEC. DI RECTOR LARKINS: Ckay.

MR LARSON: -- applicant. But we can
ask.

CHAI RVAN GARRI CK:  Any questions from
staff?

(No response.)

CHAl RMAN GARRI CK:  Ckay. Thank you very
much, Sharon

M5. STEELE: Thank you.

CHAl RMVAN GARRICK: We're a little ahead
of schedul e, which is good, because we've got a | ot
of report work we want to do a little later

VI CE CHAI RVMAN RYAN: Dr. Cool is here.

CHAI RVAN GARRI CK:  Ckay.

So the next itemon our agenda is Health
Physics issues. And the Conmittee | ead person on
those issues is Dr. Mchael Ryan. And I'Il let MKke
| ead the discussion.

VI CE CHAI RVAN RYAN: Thank you very
much, M. Chairnman.

Good afternoon.

Good afternoon, Dr. Cool, how are you?

DR, COOL: Just wonderful. Thank you.

VI CE CHAIl RMVAN RYAN: Well, that's great.
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We're going to hear fromDr. Cool on
Heal th Physics related issues. And | think, in
particular, we're going to focus on the consultation

papers of the ICRP that are hot off the press.

Vel cone.

DR COOL: Thank you and good afternoon.
W' |l see if we can get this -- | know the |ight
concept there on the screen. |In all due course,

somet hi ng shoul d magi cally appear via the
el ectronics.

|'"mDr. Donald Cool. |I'mthe Senior
Advi sor for Health Physics Issues in the Ofice of
Nucl ear Materials Safety and Saf eguards.

After talking with Mke several tines
over the last few nonths, we agree that it would be
useful at this stage in the process to provide you
with an information briefing on some of the things
that are going on, in particular, the activities of
the I nternational Comm ssion on Radi ol ogi cal
Protection, |ICRP

What |'min hopes to do very briefly for
you today is give you just a bit of background on
where NRC currently is in its radiation protection
standards, a very brief, very high |level overview of

the draft | CRP recommendati ons that have cone out,
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and then some of the next steps that we envision
over the next few nonths as we begin this
exam nati on.

So we're already on the background
slide. Let's leave it there. Thank you.

Just to reacquaint you with where we are
in the process, NRC revised 10 CFR Part 20, the
basi ¢ standards for radiation protection, finally
getting it published in 1991. That rul emaki ng took
12 years to go through the process. It actually was
i nplemrented in 1994. So that had a fairly | ong
gestation cycle as we went through the process.

During that intervening period, not
surprisingly, other things continued to proceed
forward. |CRP published a revised set of
recommendati ons, Report 60, in 1991. Now obviously
the staff did not have that report available to it
at the tinme that we actually pronul gated Part 20.

So the NRC regul ations are based on the
ol der set of |CRP reconmendations that were
Publication 26 and the netabolic nodels that were in
| CRP Publication 30.

We did have the advantage of knowi ng a
few t hi ngs about what were com ng out. So, for

exanmpl e, the public dose limt that is contained in

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

32

Part 20 was what actually canme out for the first
time formally fromICRP in Publication 60.

There were a nunber of other things that
we didn't have accounted for within that process.
So, as aresult, we are a step behind the
i nternational reconmendations as we' ve proceeded
f orward

| say that with all due caution because
we have taken on a case-by-case basis a | ook at
proposal s by various |licensees to use updated
nodel s, to use effective dose from externa
exposure, and some of the other things that have
come about over the last 15 years of so and, in
fact, approved them on case-by-case basis.

W went to the Conm ssion specifically
for their approval to nove forward and do that on a
case-by-case basis. |It's particularly useful for
sonme of the folks who are dealing with uranium or
t hori um and sonme of those isotopes where the nore
recent metabolic nodels actually indicate a | ower
risk per unit of intake activity than had previously
been nodel ed.

The nore you know about the nodel -- the
body, things nove up and down. Sone things nove

down and |icensees, not surprisingly, wanted to take
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sone advantage of that in their nodeling approach
So that's where we are on that part.

Go ahead and have the next slide. Thank
you.

In 2001, the staff went to the
Conmmi ssi on because we knew t hings were com ng al ong.
It seened |ike nore than enough things had
transpired. There were sonme scientific issues that
we were aware of to proceed with the next steps.

I ncl uded in that approach was a no
action alternative, to go ahead and begi n rul emaki ng
at that tine, and try to work in parallel with ICRP
or to sit, nonitor closely, but wait for the ICRP
recommendati ons to cone out before firmy engagi ng
in a process. The staff actually recommended t hat
third option and that is what the Conm ssion
approved.

So that is what we have been doi ng over
the | ast several years.

More recently -- next slide -- there we
go -- two papers have gone up fromthe Ofice of
Research, close coordinati on between Research and
NMSS and others. The first was responding to the
Conmmi ssi ons' s request that we have sonme proposals

for a nore robust materials program
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Wien | say materials in this context, |
do not nean the properties of netal, as you are
often used to look at in the reactor forum but
byproduct and source material and all of the other
things that we al so have regul atory jurisdiction
over.

And then a nonth or so after that, we
al so provided a paper outlining sonme recomendati ons
for how to evaluate scientific recommendati ons
relating to health effects in radiation biol ogy and
t he | SCRP recommendat i ons.

The Conmmi ssion has given us SRV just in
t he |l ast couple nonths which approved both of those
pl ans, told us to go ahead and nove forward with a
nore aggressive and proactive approach in | ooking at
sone of the science and activities.

They warned us to stay away fromtoo
much in ternms of protection of the environnent. |
will talk briefly about that in a few mnutes so
let's return to that topic.

And so we are now engaged actively in
t he process of |ooking at the I CRP recomendati ons.
And in an ongoing process, in |looking at the variety
of other things, the BEIR 7 work that is ongoing,

| ooking at the radiation risk relationship, DOE s
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| ow dose study efforts, the new results that have
been comi ng out of Hiroshima and Nagasaki and the
updat ed dosinmetry.

There's a lot of different activities
that are going on at this particular junction in
tinme.

Let's go ahead with the next slide. In
keeping with that, we have been aggressive in trying
to pursue opportunities to interact with ICRP. W
have provi ded comments directly back to the |ICRP
both on a draft proposal that they had on protection
of the environment and on an early white paper of
concepts which they had on the genera
recommendat i ons.

W' ve avail ed oursel ves of al nost every
opportunity we could to go to various foruns and
di scuss theminternationally and nationally. And
tried to provide a variety of places where we could
i nput and influence the direction that things were
pr oceedi ngs.

Let's go ahead to the next slide. ICRP
has been engaged in this devel opnent cycle for
probably five years or nore, starting with some
early ideas that were floated by | CRP Chairman Roger

Cl arke, discussed in two consecutive now | RPA,
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| nt er nati onal Radiol ogical Protection Association
nmeetings in Hiroshima and nore recently in Madrid, a
variety of different activities.

Some of the ideas initially floated were
very interesting and certainly got our attention
because they woul d have caused just a bit of concern
and heartburn were they to have gone all the way
potentially to fruition. And we have attenpted to
nove those. As | will describe in a few mnutes,

t hi nk we' ve been successful in those.
| CRP has formally placed the draft of

its recommendations on their website, ww.icrp.orqg.

Downl oad the file. 1t's about a two negabyte file.
G ve yourself plenty of tine on the printer because
it prints very slowy, 80-sonething pages | ong.

They will be accepting conments through
the end of this year, through Decenber. So we have
now t he next six nonths or so in which to exanm ne
and provi de feedback to | CRP.

Let's go ahead and nove to the next
slide. These next few slides are a very quick
overview of sonme of the key itens that are in the
draft |1 CRP reconmendati ons.

At this point, I'"'mnot going to give you

any staff views. W' re only beginning the process
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of trying to assenble those. [|'Il talk about how
we're going to be doing that when | finish giving
you that overview.

First and forenost, ICRP is placing yet
nore focus upon the individual in the context of
their recommendations. So, in fact, first they talk
about protecting the individual froma particul ar
source of radiation, that via what they call the
dose constraint, the differences between constraint
and the limt. Alimt, in ICRP |anguage, is that
whi ch woul d apply to all of the exposure that |
could receive, as an individual, fromany of the
variety of sources that m ght be around ne.

A constraint would be the value that you
woul d ideally place on that particular source with
respect to how nmuch exposure that | could get from
it. So there is an all-source approach and there is
a specific approach Iimts and constraints.

| CRP has noved forward to try and
sinmplify the nunber of constraints they had. |If you
go sorting through the various docunents that have
been published over the |ast 15 years, you can cone
up with sone 30-plus different constraint
recommendati ons for different specific situations

that are contained in those | CRP publications.
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"1l tal k about specifically what those
values are in a mnute. One of the places that they
had initially nade a proposal was to elimnate
entirely limts fromthe recommendati ons. There was
a great deal of push back from interestingly, both
the industry and the regul ators, saying that there
was a place for limts.

There were certain places where you had
to have legal requirenents and otherwi se. And they
have retained that recommendation within this draft
proposal .

Nurerically, the values for limts are
exactly the sanme as they were in | CRP's Publication
60, that is for occupational exposure, 10 rem over
five years, in other words roughly two rem per year,
with a mxinumof 5 remin any year. Five remis
the value that we currently have in Part 20 for
occupati onal exposure.

For public exposure, the limt is set at
100 mllirem per year, which is exactly the same as
we currently have in Part 20.

Let's go ahead to the next slide. |ICRP
does not use background to justify it's
reconmendati ons for various dose |levels however they

have used it as a benchmark and to try and establish
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the various |evels of concerns which people would
typically tend to have for varying degrees of
exposure so as to try and rationalize an entire
framewor k of various kinds of exposures.

This graphic is taken fromthe | CRP
Draft, fairly readable actually. In the m ddle,
nat ural background, roughly one mllisievert per
year that is excluding all of the radon
contributions so this is the natural terrestrial
ganma radi ation, the cosmc radiation, those sorts
of things, the potassium40 in our body, one
mllisievert, 100 mllirem all of these slides are
inthe SI units. 1'll try to do the conversions for
you i f you need.

Movi ng bel ow that, there tends to be a
| oner degree of concern down to the point where
basically no one does nuch of anything to actually
influence it if they have choice in the matter.
Above that, you get increasing |levels of concern up
to the point where you al nost al ways do sonet hi ng
one way or anot her.

If we can go to the next slide, that
translates for ICRP then into four maxi mum
constraint values, 100 mllisievert, that's 10 rem

for energency-type situations as in what you woul d
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normally want to try and hold workers to in an
energency situation respondi ng expect for, perhaps,
i fesaving-type neasures where you' re al nost al ways
assured of doing evacuation or a variety of things
of things if you are in enmergency response, where
people will alnost always try to do sonething to
control ongoi ng exposures that they mght find in

t he environnent.

The second nmaxi num constraint, 20
mllisieverts, that's two rem each of these are
annual values, by the way -- that's typical for a
direct or indirect benefit of the exposed
i ndi vidual, nobst usually occupational exposure.

It assumes that there is sone neasure of
training and understanding and ability to influence
t he degree of exposure you're getting, mnimze you
exposure when possi bl e.

And in the public side, places where you
woul d apply sinpler counterneasures, sone of the
things |i ke perhaps iodine prophylaxis, the place
there you would usually try to shelter people in an
energency situation, so of those sorts of things.

The third maxi mum constraint, one
mllisievert per year, that's 100 mllirem that's

for situations where the practice or situation
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probably has some societal benefit. But there's no
expectation of training or nonitoring or other
val ues, in other words, public exposure.

That is a maxi mum val ue assum ng a
singl e source although not in ICRPs table, in the
text of the draft recommendati ons, they have an
additional little caveat that if there are multiple
sources of significant contribution, then the
constraint should probably be beyond the order of .3
mllisieverts, 30 millirem That's the
i nternational rounding version of what we usually do
at 25.

Margin of error is essentially
nonexi stent between those two.

The final nunber, the m nimum
constraint, the m ninum nunber that they would ever
suggest anybody attenpt to use as a constraint for a
single source. | will not use the old fanous
acronymbut it has had its various |ingoes in NCRP
at the negligible individual risk Ievel.

Peopl e tal k about trying to have
cl earance or controlling materials, exclusion
exenption, a variety of other sorts of things that
go on at that |evel

That does not nean that an effort to
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reduce exposures under the ALARA principle couldn't
take it or perhaps shouldn't take an exposure bel ow
that level. This would just be the | owest val ue
that they woul d ever suggest soneone selecting to
start that process.

Because that is, in fact, the way they
see a constraint, the maxi num val ue source to an
i ndividual, within which you then provide additiona
protection -- next slide -- to conplinent that
constraint with the requirenment to optimnm ze
protection.

This is ALARA. This is the second
cornerstone of radiation protection. This has not
changed in any significant extent fromthat which we
have seen before, which is currently part of Part 20
in other activities.

The third |l eg, which everyone is
typically famliar with in the radiation protection
schene is called justification, as in when shoul d
you even allow such a source to be in existence.

| CRP's draft reconmendations this tinme
back away from many of the statenents that they said
with regards to justification. This is a clear
acknow edgnment that in nost all cases, radiation

protection decisions, the amount of radiation
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exposure, the efforts that you can pursue, are
actually only one of many conponents that go into
deci di ng whether or not to have a particul ar source
in use.

And so justification, in the sense of
deciding that you're going to introduce a source,
goes wel |l beyond the radiation protection
recommendations. They still suggest that it is
i nportant to have that benefit, where appropriate,
that radiation protection considerations be a very
strong conponent.

But they have backed away from sonme of
t he | anguage which coul d have been interpreted as
you must only focus on the radiation protection
wi t hout considering all of the other things that
woul d go on in the process.

Let's go ahead and nove on to the next
slide. There are a nunber of other things that are
happening in these drafts. Some of these are
actual ly perhaps nore significant, the changes that
we m ght wish to nake.

Somre of the nost significant ones, there
are proposal s that change both the radiation
wei ghting factors and the tissue weighting factors

in the calculation of the effective dose. In the
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radi ati on wei ghting factors, protons and el ectrons
continue to be one. That's not surprising.

Protons are a two. That's just a little
bit of a change there.

Al pha particles are 20. That's what
we' ve expect ed.

And you have a curve -- | haven't tried
to reproduce all of this data for you -- for
neutrons. Anongst other things, this revised curve
has the effect of |lowering the weighting factor for
| ow- energy neutrons to a | ower |evel

So that woul d have sone effect where you
are cal cul ati ng neutron doses. W don't do a whole
| ot of that here but for some fol ks, that gets to be
nore inportant.

The tissue weighting factors have al so
undergone a rather substantial revision. They have
| unped theminto four categories. Interestingly,
breast has noved up to .12, so an increased risk
associated with irradi ation of the breast. Lung has
remai ned the sanme. Bone marrow and others at .12.

The gonads have noved down to . 05.

Recal | that they used to be .25. There was a nuch
greater concern about exposure of the gonads being

driven by a |l ot of the concerns of genetic
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susceptibility and genetic ri sk.

The material that's now avail abl e
indicates that that risk is not nearly as
significant as it was previously believed. And so
that has resulted in a rather substantial reduction
in the contribution for the gonads. Hence the
wei ghting factor cones down.

There are a few other little changes
that go on. There are a set of remminder tissues, a
fairly long list of them which would be | unped
t oget her and averaged in order to conplete the
cal cul ati on.

So there are a nunber of things that
have happened in the scientific underpinnings of the
cal cul ation that we would want to ook at. Any tine
you play with the equation and you play with
factors, obviously you have people very nervous
about what dose they now cal cul ate for what they
t hought was the sanme exposure that they were doing
bef ore.

And, in fact, some of this neans that
dependi ng on your favorite radi o nuclide, the exact
same amount of material under the new cal cul ati ons
may be a |lower effective dose or it may be a higher

effective dose. And it will nobve around both ways.
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| don't have anything like a conplete
l[ist. There's 800 and sonething radi o nuclides out
there to | ook at.

Sone other interesting factors. The
fatal cancer risk coefficient itself increases just
slightly. But the overall detrinment coefficient
actually cones down sone in this calcul ation.

Nei t her one of them are substanti al
enough to cause any significant change in the way
we' ve been doi ng business. Wen you round up the
one significant figure, you're still in the sane
pl ace but there are small changes in each direction
| ooki ng at how they would do that cal cul ati on.

They' ve spent a fair bit of tine in the
draft tal king about patient dose, the justification
and optim zation of patient doses, sonething that
the NRC doesn't directly get involved with other
than to nmake sure that the physicians prescription
is required but very, very inportant in other foruns
and activities.

And they have included for the first
time a policy on protection of nonhuman species as
in the protection of the environment.

Let's go on to the next slide. This is

an area that ICRP is devoting a great deal of
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additional attention to. There was a separate
publication, Publication 91, that came out not quite
a year ago, which laid out this framework.

So in the draft reconmmendations that
were just published, there's nothing new that you
can't find in ICRP Publication 91 that canme out | ast
October. 1CRP plans to have a new Committee 5
dealing particularly with this issue when it starts
its next term its 2005 to 2009.

And they currently have a task group
that is noving a step beyond the Publication 91 work
and actually trying to develop a set of reference
flora and fauna. And yes, you interpret that
correctly.

It's the reference pine tree, frog,
there's about a dozen. |'mnot going to try and
gquote themall off to you but there are a variety of
different plants and aninmals to represent not the
nost sensitive but sonething which could be a
benchmark for hel ping to understand how vari ous
nodel i ng and benchmarks and eval uati ons take pl ace.

At this point in the process -- you can
go ahead on to the next slide, thank you -- the
second tick is their statement with regards to

protection of the environnment. They have attenpted
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to construct a sort of parallel approach so that it
woul d be safeguardi ng the environnment by reducing
frequency of the effects likely to cause early
nortality, reduced reproductive success.

Note that this is a different kind of
endpoi nt than you | ook at with humans. | n humans,
you're trying to prevent any determnistic effects
and you're trying to mnimze the stochastic doses.

In the protection of the environnent,
you're looking at a different set of endpoints, a
hi gher | evel set where you're trying to reduce early
nortality or reproductive success.

So that's the goal that they have laid
out. There's still quite a bit that will need to be
evaluated to try and nove farther.

We can have the next slide. As | think
was in the SRMthat the Comm ssion gave the
Conmittee not that |ong ago, the Comm ssion has al so
given us a very clear nessage and transmtted this
nmessage to both the ICRP and the | AEA.

To quote the Chairman, this is a quote
out of our SRM "The Comm ssion continues to have
deep m sgi vings about the need to go forward with
standards. "

So we are watching this very closely to
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try and influence it in the correct direction.

Quite frankly, there is a huge anmount of work that
needs to be done sinply to understand the underlying
sci ence, to understand the nodeling nethodol ogi es
that are currently available, to try and have sone
benchmar ki ng consistency with the way different
people do it across the United States, Europe, and
ot her pl aces before there could be any sort of

consi deration of whether a standard is necessary,
what that m ght |ook |ike, and ot herw se.

And that's a great part of what the
Conmi ssion is concerned about is it doesn't appear
that it is necessary. Certainly there is a
conceptual gap that needs to be filled. But let's
not go running off to try and wite a new standard.

W' ve taken and are continuing to take
the position that the franmework in process shoul d
allow flexibility, let people look at it and nove
forward carefully.

That is the very, very quick sumrmary of
the | CRP recommendations. |If we can go to the next
slide -- | have been having conversations w th Roger
Clarke, who is the Chairman of |ICRP and Lars-FErik
Holm who is the Vice Chairman, for literally nonths

now, trying to find a nutual date by which they
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could come over and visit us in the United States
for a day or two and tal k about this.

| think perhaps we're actually going to
make it in Septenber, roughly the m ddle of the
nonth. The plans and details are not all conpletely
| aid out yet but it appears that they will be in
town the 14th and 15th of Septenber. Now all of
this, of course, is still subject to change but |
t hi nk they' ve bought sonme tickets so it's becom ng a
little nmore firm

| believe they plan to have neetings
with each of the Conm ssioners.

W are trying to arrange an opportunity
for the various federal agencies through | SCORS, the
International Steering Conmittee on Radiation
Standards, to have a tinme of interaction.

And to see if we can arrange an
opportunity for themto spend a few hours in a
public forum because certainly there are |ots of
people in the area as well as NElI and a variety of
ot her industry groups who are also in the D.C. area
who woul d very nuch like that interaction.

Those details are not worked out so
can't tell you anything nore than |I'mpretty sure

they are coming. | expect it to be -- the 15th
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woul d be the day in which we mght be able to
arrange those but no other arrangenents have been
made yet.

|f we can have the |last slide. There
are a variety of reviews that have now been start ed.
Certainly within the NRC staff, we have begun that
process. CQur office-level steering commttee on
radi ati on protection will be neeting next week to
try and lay out the details of how we're going to
pul | that together and assenble a coherent set of
conments within the NRC staff.

In addition to that, they | SCORS,
| nt eragency Steering Committee on Radi ation
St andar ds, Federal Guidance Subcommittee, will be
coordi nating an interagency federal review W have
a neeting tonorrow to kick that process off to try
to lay out sone of the framework and i deas.

W also will have an opportunity to

interact, as well as EPA and DOE, as nenbers of the

Nucl ear Energy Agencies' expert group that will be
provi ding conments. That will be an international
set of coments that will be assenbl ed.

So there will be a whole series of
foruns in which we attenpt to try and put forward

conmments and ideas. The staff plans, at this point
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very tentative, are to try and have a coherent set
of comrents within the NRC for Commi ssion

consi deration by early in Cctober, roughly the first
of COctober, to allow plenty of tine for interactions
and for the Comm ssion to be able to agree and
provide a set of comments to | CRP

That will also enable us to have a
Conmmi ssi on-agreed position as we interact with sone
of these other organizations a little bit later in
t he year.

We are in hopes that we can interact
with you during that process. Things will cone
together fairly nicely in the m d-Septenber tine
frane to see where the staff reviews are, get sone
interaction with ICRP itself, and be able to pul
t oget her sone ideas.

And that conpletes the very quick
overview. And | would be glad to entertain your
guestions. Thank you.

VI CE CHAI RMAN RYAN: Thanks. That was,
| think, a good, thorough, yet top-I|evel briefing
but gives us a picture of where things are.

| guess I'lIl wait and see if other
Conmi ttee nenbers have questions first. And then

maybe we can have a little bit nore detail ed
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di scussi on.

"1l start with Allen.

MEMBER CROFF: | think only ny
congratul ations on a very lucid presentations. |
don't have any further questions.

VI CE CHAI RVAN RYAN: Ruth, any
guesti ons?

MEMBER WEINER: |1'd like to add ny
t hanks. | thought that was a very interesting
presentation.

| do have a couple questions. One of
themrefers to the change -- I"'mtrying to find --
desperately to try to find the slide that I want to
tal k about -- on your Slide 117

DR COOL: Yes?

MEMBER WEI NER:  You said the fatal
cancer risk coefficient increases and the total
detrinent risk decreases. As we're unconfortably
aware, that fatal cancer risk coefficient is sinply
used as a |inear conversion factor. And everybody
says oh, ny goodness, here is the dose in person
rem Now you're going to get so many cancers.

|s there -- this is really nore a
conment than a question but is there sone way that

you can convey to the public -- we sit here and meke
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sensi bl e statenents.

| s there sonme way you can convey to the
public that this is the sense of this particular
bullet, that you aren't then going to have, you
know, radiation isn't wrse than we thought or
whatever? That this is not even a totally
appropriate use of this coefficient? 1Is there sone
way that that can be conveyed and sort of
di ssem nated general | y?

DR. COOL: | think there is. There's
probably several ways to do it. And we could
brai nstorm about them That woul d make a wonder f ul
conversation or multiple conversations.

You're quite right. There are severa
things in this. |CRP does, for pragmatic purposes
in making its reconmendati ons, assume that there is
a linear relationship between the dose and the risk
that is associated with it.

When you start to tease into that just a
little bit, one of the first things -- Abel
Gonzal ez' s graphics are sone of the best, where he
i mmedi ately points out to you first and forenost,
|"mstarting at 100 mllirem because that's where
background is --

MEMBER VEI NER:  Yes.
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DR COOL: -- and above that, we assune
that there is this proportionality. There is a
hi gh degree of sensitivity to the fact that there is
sinply no absolute information that is available
about what happens at very small increnments of dose.

W are living in an environnent which
has radiation in it. It's always changi ng.

These materials that are here inply a
great deal of precision, which, of course, isn't
really warranted when we actually start talking
about what m ght happen to me or what m ght happen
to you if you got a particul ar exposure because
simply the variability that each of us have is an
enormous factor conpared to sonme of these.

What |'ve given you today is sort of the
scientific, of course, viewin this sort of
di scussion. Wen you start to interact with the
public, you need to say it in a nunber of different
ways to try and represent it in a way that they can
understand it.

MEMBER VEI NER: | thank you for the
starting at 100 mllirem coment.

My ot her question has to do with Slide
13 which is -- yes, this second bullet. Qur

experience at the DCE sites, |ike Hanford, Savannah
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R ver, Sandia where | work, is that the environnent
flourishes in the absence of human activity --

DR. COCL: Yes.

MEMBER VEI NER:  -- no matter what kind
of radiation the environment is exposed to. | know
-- and | was going to ask you -- | know of no data

t hat shows that given all of the other influences on
t he natural environnent that exists, that there is
any correl ati on between ionizing radi ati on exposure
and reproductive success, conservation of species,
mai nt enance of biodiversity, and all of these

t hi ngs.

| s there any such data that you can rely
on? And if there isn't, why is this going ahead?

DR COOL: Well, let me answer the first
guestion is I'mnot aware of any. That's the first
part of your question.

The second part of your question, |
woul d go back, and | can't quote ICRP s Publication
91, but they, in fact, acknow edge that they do not
believe that there is an i ssue where the environnment
is not being protected. But in the face of the
i ncreased environment awareness in a variety of
activities by lots of our friends out there, it is

difficult to sustain a sinple statenment that if you
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have protected man, you have de facto and
automatically protected the environnent.

In fact, it appears that the set of
protections that are put in place in order to
provi de protection of man has protected the
environnents at any place that we can nmeasuremnent
hence exactly your statenent.

But you don't have a denonstrabl e basis
or any sort of standing or correlated nethodol ogy to
be able to see how nmuch radiation is actually in a
particular area to be able to provide some better
denonstration than what people take as a sort of
hortatorical of course because they no | onger
bel i eve that these days.

So this is really nore to fill that, as
they put it, conceptual gap. And conplete a
framewor k and provi de a benchmark denonstration set
so that when soneone conmes up to you and says how do
you know? You can say we have all these data. They
have not shown these effects.

Here are sone benchmark net hodol ogi es
t hat shows you here's what the dose is in this
environnent. That dose is less than this.

Therefore, we nmake the statenent.

That is the place that we would hope to
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get to. And why we would hope that, in the end, you
woul dn't need other standards. You wouldn't need to
t ake changes to effluent controls or otherw se.

VI CE CHAI RVAN RYAN: Just so we're
cl ear, though, when you say we, you don't nean the

NRC. You nean the --

DR COOL: | don't nean the NRC

VI CE CHAl RMVAN RYAN: -- ICRP --

DR. COOL: -- | nean we in the really
bi g sense.

VI CE CHAI RVAN RYAN: | got you. Ckay.

MEMBER WEI NER: We, in the scientific --
DR COOL: W in the scientific sense in
keeping with the sanme statenents here. Yes, thank

you for that --

MEMBER VWEI NER:  Well, | woul d suggest --
DR. COOL: -- correction.
MEMBER WEINER: -- that if you're in any

way connected with any research that is going on in
this area, | would suggest a good place to | ook for
effects is, in fact, the defense facilities, the

| arge defense facilities both in the United States
and el sewhere. Because it is extrenely evident
there that the nore you keep people out, the nore

t he environnent flourishes and that swanps
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everyt hing el se.

DR COOL: | very nmuch agree. |In fact,
| believe that DOE with sonme of the RESRAD biota
cal cul ati ons and exam nations are going to be
participating in some of the benchmark activities
that the EC and NEA are conducting. So | think that
is going to be happeni ng.

MEMBER WEI NER:  Thank you.

VI CE CHAl RVAN RYAN:  Geor ge?

MEMBER HORNBERGER: Wl |, actually, |
al so had a coment on the bugs and bunnies. It
actually strikes me as quite strange because your
endpoint, as you point -- as you indicate, are
different. So we're not tal king about i ndividual
protection.

And once we're not tal king about
i ndi vi dual protection of pine trees, how are you
going to have an effect? How are you going to
possi bly have an effect on reproductive success of a
speci es?

Well, the only thing | can think of is a
very restricted environnent where you have the
Tennessee snail darter existing only in one stretch
of the dinch River. And you sonehow introduce

radi ati on there an nowhere el se. Is that the
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t hi nki ng?

| can't quite get ny arns around that.

VI CE CHAI RVAN RYAN: It sounds |ike deep
m sgi vings to ne.

(Laughter.)

DR. COOL: Yes, deep m sgivings, which
we share with you

In fact, the thinking -- how do | put
this in a sonewhat politically correct manner -- is
still evolving. You have pointed out sone very good
and appropriate problens that are faced in trying to
devel op this sort of framework

And it's going to be very interesting in
t he Chi nese proverb sense of may you live in
interesting tines, to see how this m ght proceed
because there are enornous issues of how you woul d
conduct neasurenents, how you woul d have any degree
of under st andi ng.

And you're dealing with very conpl ex
systems and - -

MEMBER HORNBERGER: But even
conceptually --

DR. COOL: Right.

MEMBER HORNBERGER: -- even conceptual |y

how can | think about having an effect on the
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reproductive success of pine trees?

VI CE CHAI RVAN RYAN: Ceorge, if | may
add, the whole framework here is to think about this
in terns of manmade radi ati on exposure. | would
chal | enge anybody to think about the Earth as a
radi ati on source. And think about the increnent
that i s mannmade.

So the whol e background question cones
inin such a way that as you' ve pointed out, the
framework, in my view, collapses. So just the basic
question of the radiation environment as a gl obal
system and the mannmade increnent on top of that is
anot her reason it coll apses.

So there's -- and, again, | think

there's lots of reasons in ny own personal view why

that's so. But we'll see how it unfolds.
And, again, it leads nme to concur -- not
that they really -- that | need to or not -- but I

nmean | believe that the deep m sgivings that the
Conmi ssion has is well founded at this point w thout
significant work to the contrary.

Anyt hi ng el se, George?

(No response.)

VI CE CHAI RVAN RYAN: Dr. Garrick?

CHAI RVAN GARRI CK:  Just continui ng that
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t hought a little bit, one of the comments |'ve heard
made is if we go in the direction of a standard for
the protection of nonhuman species, somewhere al ong
the way we have to establish sonmething as a
baseline. You have to start wi th sonething.

DR COOL: Correct.

CHAI RVAN GARRI CK:  Was there any work
that you are aware of that |lead to this proposa
that puts any illum nation on what that baseline
m ght be?

DR. COOL: In fact, that's exactly one
of the things that we're trying to rem nd, not so
much | CRP but | AEA as they've been | aying out an
action plan is the first thing we have to have is an
under st andi ng and a baseline. And we need to spend
some tinme making sure that you' ve got that before
you can even consider this other stuff.

CHAI RMAN GARRICK:  Right. Right.
Because it's like George is saying, you just don't
know where to start. You have to have sonme sort of
a surrogate or sone sort of a starting point,
whether it's the lady bug or the pine trees that
sonehow can be a representative for the environnent
or representatives.

DR. COOL: Right, right. And so in the
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paral | el processing that's going on right now,
you' ve got ICRP and this task group of this main
Conmmi ssion that is attenpting to define a set of
ref erence organi sns --

CHAI RMVAN GARRI CK:  Ri ght.

DR, COOL: -- with their, you know,
spheroi ds or whatever, so you can do sone
cal cul ati ons of their exposure.

And, in parallel, you have other
organi zations trying to | ook at the current state of
radi ati on and the effects in the environment through
UNSCARE and ot hers.

And you have al so going on severa
efforts to try and do some nodel i ng, RESRAD bi ot a,
sone ot her codes over in Europe. And the thought is
that these will gradually come together to inprove
our understandi ng of our baseline of what we have.

Now you m ght see a couple very |arge
capital ifs in between ny lines there, so --

CHAI RMAN GARRI CK:  Yes, yes, okay.

DR. COOL: -- as a personal specul ation.

CHAI RVAN GARRI CK:  Let nme ask you. Do
you have any indication of what the international
reaction is to the idea of a separate standard for

nonhuman speci es?
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DR. COOL: It's a bit mxed. You have

sone countries -- and | would like to be careful in
trying to characterize them-- but particularly
nort hern Europe, Scandi navia, who are particularly
concerned about protection of the environment who
are pushing nore strongly for this to nove forward.

You have other countries that, |ike us,
are very skeptical about the whole process.

Muich of this could be attributed, in
part, to the fact that you have -- particularly in
t he European Uni on now, some directive requirenents
com ng in requiring denonstrations of inpacts and
effects. And people are going oh, this is a very
nice directive, European Union. Now exactly how am
| supposed to prove to you that |I'mnot inpacting
t he environment per this directive?

So sonme of this, in fact, you can
actual ly trace back not through the scientific so
much but through the | egal concern of being able to
provi de a proper defense in the face of these
directives.

VI CE CHAI RVAN RYAN: Ckay. Thank you.

John?
MR. CLARKE: | just wanted to join the
others and say that I, too, will be very interested

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

65

to see where the ecol ogi cal piece goes.

(Laughter.)

MR CLARKE: [|f you haven't already, |
think you would find it very interesting to go back
and | ook at the non-rad side and how ecol ogi cal risk
assessnment has been evolving for stabilized organics
and toxic chemcals. And, you know, just try and
get your arns around it.

As George and John said, where do you
start? Wsat are your inplants? \Which species are
you interested in?

But | would think all of this could have
a big inpact on the environnmental restoration
activities that are going on now where these kinds
of non-rad ecol ogical risk assessnents are already
bei ng done as wel|.

DR. COOL: Yes, | think we would very
much agree. W have attenpted to conment a couple
times that surely we just haven't suddenly gotten
smart and we can go off and create sonething all on
our own on the rad side because there has been a | ot
of work on the other side.

It's not entirely clear how nuch
connection there is between the great deal of work

that's been done in other forns and how nmuch
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connection there is. | would hope that that
happens.

MR CLARKE: Yes, | think what woul d be
interesting though is how they have struggled with
the ultimate goal as well in trying to answer sone
very fundamental questions.

VI CE CHAl RVAN RYAN: Don, |'ve got a few
qguestions on the things that we are going to turn
our attention to, hopefully --

DR COOL: Cood.

VI CE CHAI RVMAN RYAN: -- in responding to
the | CRP's recommendati ons rather than what we're
not really going to respond to.

It seems to ne that there is kinds of a
coupl e of categories of things. The one category of
things is kind of updating the science of
cal cul ati ng dose, particularly internal dose.

And it's interesting, and | just kind of
sunmarize that fromthe 10 CFR 20 that we have and
what backs it up to where we are with these new
reconmendations, there's kind of a -- for any
particul ar i sotope or elenment, there's several steps
of nodeling that are not up to date.

It seens reasonable to think about bring

t hose to sonme concurrent point rather than having a
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case-by-case exenption for |licensees would be a
snoot her regul atory system So there's probably a
bunch of tools, if | can call themthat, that

| icensees want to use that are updated, that for
what ever reason, they recognize as better science,
that would -- it would probably be a very positive
thing on how to bring that forward. That's Box 1.

The second box is how do the fundanental
pi eces of risk-related factors, whether they're the
radiation risk factors or the weighting factors for
tissues and so forth, correct me if |I'mwong but
|"'mjust trying to help the Conmittee understand,
all of that has conme out of what you nentioned
earlier, the H roshi na/ Nagasaki studies and BEIR
Reports and so forth fromthe tinme frame of ~91 when
we updated up through the current tinme. |Is that a
pretty good general statenent?

DR. COOL: That's a pretty good general
statement. Recognize that the underlying science
that Part 20 is based on goes back to " 77 and " 80.

VI CE CHAl RVAN RYAN:  Yes.

DR. COOL: There was, in fact, a step
junp in the scientific nodeling and things with | CRP
60, which we didn't adopt because of the procedural

pl ace that we were in at that tine. That is
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under goi ng anot her revision at this point.

Certainly what we are |looking at is the
hows and whats and inplications of |eapfrogging
directly to nore update science --

VI CE CHAI RVAN RYAN: Ri ght.

DR COOL: -- the risk factors that
woul d go along with that, and a whol e set of
organi zati onal issues that sooner or later we'l]l
have to deal with because as long as we have all of
these codified in the regul ati ons, we have oursel ves
rather nicely tied together.

VI CE CHAl RVAN RYAN: Right. A couple
ot her aspects that struck nme from your presentation
is that -- and | wanted to highlight it for
everybody's menory, that the five rem per year limt
for a worker under 10 CFR 20 is different fromthe
two rem per year that | CRP reconmends.

And they have kind of a five-year w ndow
and, you know, there m ght even have been sone age-
dependency questions earlier on that have tended to
not be there now So | think that sticks out as a
di ff erence.

Now | put difference in quotes in ny own
m nd because |'mnot too sure what the differences

in those two nunmbers neans in terns of ultimate risk
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to the individual. So that's sonmething to think
about .

| recall that at the tinme that cane
around in 91, the idea was that it is rare to see
exposures in workers above two in the U S And that
with the ALARM principle and the current standard,
it was felt that we were neeting the obligations for
radi ati on protection that was, in fact, not far out
of step with international reconmendations.

I's that also a --

DR. COOL: And that is true. And yet
nore so true as the years have progressed.

VI CE CHAI RVAN RYAN: Ri ght.

DR COCL: | can't quote you exact
nunbers. But there are maybe a coupl e of hundred
fol ks out of the entire worker population that is
required to report to NRC that are over two rem --

VI CE CHAl RMAN RYAN: Right, so --

DR, COOL: -- in any year, SO --

VI CE CHAI RMAN RYAN: -- again, | think
that will be a focal point, perhaps, as the staff
noves forward in considering this -- I'msorry --

CHAI RVAN GARRI CK: No, go ahead.

VI CE CHAI RVAN RYAN: -- there's a nunber

of these technical points kind of on the worker
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exposure side nore than any other. And the

t echni ques or the cal cul ati on nethod side that m ght
be the bul k of the considerations that you and the

| SCORS Conmittee and other staff here are going to

t ake up.

Is that a fair summary?

DR COOL: That's correct.

VI CE CHAI RVAN RYAN:  Ckay.

DR. COOL: In fact, when you | ook at
t hese draft recommendati ons versus where we are in
Part 20, there are differences, as you've
hi ghl i ghted. Wen you look at it vis-a-vis the
previous set of |ICRP recommendati ons, Publication
60, there are small evolutions --

VI CE CHAI RVAN RYAN: Ri ght.

DR. COOL: -- alnost entirely in the
scientific underpinnings. The concepts have matured
a bit. They are expressed slightly differently.

But it is, as Roger Carke has billed it,
evol uti onary, not revolutionary.

VI CE CHAI RMAN RYAN: | think, too,
there's one part of 10 CFR, 10 CFR 61, that actually
goes back to ICRP 2 because it's the only one with
an organ dose limt.

DR. COOL: Don't get me started.
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(Laughter.)

VI CE CHAI RVAN RYAN: But that's an
artifact for another day.

DR COOL: Right because that's not the
only pl ace.

VI CE CHAIl RMVAN RYAN: M. Chai rman?

CHAI RMAN GARRI CK: You may have answered
this but where does the NCRP stand on all of this?

DR COOL: I'msure NCRP will be putting
in some conments. NCRP's |ast publication nore or
|l ess mrrored | CRPs' 60, although I'mnot recalling
because | haven't |ooked lately what they did on the
occupati onal piece nor have | tal ked with Tom
Tenforde lately to know whet her they may go through
some sort of update on their recomendati ons down
the line a bit.

| just haven't had a chance to talk to
hi m on what NCRP's plans may be at this point.

CHAI RMAN GARRI CK:  Ch, thank you.

VI CE CHAI RVAN RYAN: Thanks. Any ot her
guestions or comrents?

| think in closing, Don, we're | ooking
forward to, perhaps, a working group neeting with
you and others to help in any way we can to, you

know, provide input for conments or to facilitate
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information gathering. And | think we would
envision a letter to the Conm ssioners that would
cone out of that process in support of your

i nvesti gations.

| think we've tal ked about working with
you on schedule in a way that hel ps you nmeet your
obligations to get nmaterial to the Conmm ssion and
t hen subsequently out the door on schedul e.

So we'll continue, if it is okay with
the Chairman, the Commttee -- I'Il work with you to
see if we can make that happen

CHAI RVAN GARRI CK:  Excel | ent.

DR. COOL: Very good. W appreciate
t hat .

VI CE CHAI RVAN RYAN: Thank you very much
for your tine and very informative presentation
t oday.

DR. COOL: Thank you.

CHAI RMAN GARRI CK:  Thank you.

(Wher eupon, the above-entitled neeting

was concl uded at 2:27 p.m)
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