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PROCEEDI NGS
8:32 A M

CHAI RVAN RYAN: The neeting will cone to
order. This is the first day of the 166th neeting of
t he Advisory Committee on Nucl ear \Waste.

My name is M chael Ryan, Chairnman of the
ACNW The other nenbers of the Commttee present are
Vice Chairman Allen Croff, Ruth Weiner, Janmes C arke,
and WIIliam Hinze.

Today the Conmittee wll discuss wth
representatives fromthe O fice of Nuclear Mterials
Safety and Safeguards their plans  for t he
i npl enentation of a dose standard after 10,000 years
at Yucca Muwuntain. W will hear presentations from
and hol d di scussi ons Wi th experts on t he
reasonabl eness of NRC infiltration assunption in the
proposed 10 CFR Part 63. W wll also have
di scussions on the Commttee's white paper on | ow
| evel radi oactive waste wth NRC staff and
stakeholders. Finally, we will discuss conmttee
letters and reports.

Neil Coleman is the Designated Federal
Oficial for today's session.

This neeting is being conducted in

accordance with the provisions of the Federal Advisory
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Conmittee Act.

W received requests from M. Al an
Past ernak of the Cal Rad Forumand M. Ri ck Jacobi of
the Jacobi Consulting who are participating by
t el ephone during t he di scussi on of the Low Level Waste
Wit e Paper.

We've also received a witten statenent
fromt he Sout heast Conpact Conmi ssion. Their comments
will be made part of the official record for this
neeti ng.

It is requested that speakers use one of
the m crophones, identify thenmselves and speak with
sufficient clarity and volunme so that they can be
readily heard.

It is alsorequested that if you have cell
phones or pagers, you kindly turn them off.

Thank you very nuch. | mght add a
scheduling note. Based on the anticipation of sone
bad weat her on Thursday norning, we're going to try
and work a little bit extra to conclude business
tomorrow afternoon. So just if people want to nake
advance travel plans, we'll not I|ikely have any
session Thursday norning on letter witing or any
ot her matters.

W'll try and concl ude business so that
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fol ks don't have to drive in the ice and bad weat her
coming in Thursday nmorning. | think all the Menbers
can support that and the Staff certainly can help us
out in that regard. So that's just a little
scheduling item for those of you who have travel ed
froma distance to get here and want to make
alternative plans honme. Thanks very rmuch.

Wt hout further ado, we'll begin. And our
first presenter is TimMCartin fromthe NRC Staff.

Ti n®?

MR. McCARTIN. Good norning. Today, |'ll
be talking about the inplenentation of the dose
standard after 10,000 years. And this really is part
two of this topic. At your |ast neeting, Janet Kotra
gave a very good explanation and background of the
proposal. Today, |'mnot going to repeat any of those
poi nts made, but what |'mgoing to attenpt to do is
provide a little nore detail on a coupl e subjects and
primarily --

CHAIRVAN RYAN. Tim let me just
recognize, if | may, while you get organi zed there,
t hat we have nenbers fromthe Center of Nucl ear Policy
Research in San Antonio who are on the video
conference. Welcone, San Antoni o.

You can hear us okay and t he connectionis
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okay?

Once again, we're in Ron Brown's capabl e
hands.

Thank you.

MR. McCARTIN: Yes, and the presentation
today is really both myself and Gordon Wttneyer at
the Center. For continuity, I will be doing the
presentation here. Wien it cones to questions and
things, I may rely on Gordon for sonme additional
details. And today, I'll just give a brief statenent
on the purpose of the proposed Part 63 that provides
for the discussions that will follow with respect to
t he i nventory, sone dosinetry perspectives and then |
think of keen interest to the Conmttee is the
representation of climate change and 1'Il end with the
status of where we are with respect to Part 63.

In terns of the purpose of the proposed
rule, pretty much what you heard last tine was we're
i mpl enenti ng a new st andard for doses that coul d occur
after 10,000 years. W're also specifying that the
dosi metry for the worker and public woul d use the sane
current weighting factors that EPA specified for
public doses in their standard, and lastly, specify
the treatnment of clinmate change for Yucca Muntain

after 10,000 years.
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Going right to the i nventory perspecti ve,
in terns of how does the inventory change over this
time period and just briefly, |ooking at 1,000 years
over the next 100,000 years, you can see there's a
fairly substantial reduction in the overall inventory
in terns of curies over that time period. |It's
approximately 2 percent of what it was at a 1,000
years at 100, 000 years.

If we went out to one mllion years over
the next -- fromthe 100, 000 years out to one nmillion
years, there's approximtely an order, another order
of magnitude decrease. So |I'mnot showi ng a curve
beyond that, but at one mllion years, it would be
approximately .2 percent, rather than the 2 percent it
is at 100, 000 years.

More i mportantly, | guess, is what ki nd of
nucl i des, what are the nuclides that are contributing
to this inventory at those time periods? And not
overly surprising at the 1,000 year tine frane,
americium 241 i s the dom nant radi onuclide interns of
curies. There is some plutonium 240 and sone
pl utonium 239. Go out to 10,000 years, you can see
the anericium?24l1 is gone. And really you're
dom nated, in terns of curies, by the two isotopes,

pl ut oni um 240 and - 239.
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You're starting to see sone of the | onger
lived radionuclides |ike techniciumstart to show up
as things die down. | nean each of these percentages
are relative to the inventory at that time. Fifty-

t housand years, you can see you're dom nated by

pl utoni um 239. Techniciumis increasing in overall --
the relative percentage and you' re starting to see
nept uni um

At 100, 000 years, once agai n pl ut oni um 239
is still domnant; techniciumis increasing further
and so i s neptunium Continuing --

MEMBER VEI NER:  Excuse ne, Tin?

MR. McCARTIN:  Sure.

MEMBER VEEI NER:  When | did this sane sort
of analysis, | don't think it's critical, but | think
you should nention there are a couple -- there's al so
i ngrowt h of a couple of uraniumisotopes and t horium
230.

MR. McCARTIN:  Yes, thorium230 will show
up beyond 100, 000 years. There is sonme -- uranium it
still is very small.

When we get beyond 100,000 years and
300, 000 years, |'ve dropped off anericium?24l. At
10, 000 years it was gone so there was really no reason

-- but what you see is thorium 230 now appears as
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approxi mately 10 percent. And you can see urani um 234
and -238 is there around 10 percent. Plutonium?242 is
decreased. Techniciumis the dom nant curie anount at
300,000 years and neptuniumis there around 10
percent .

So you can see, other than technicium
you've got a cluster of things around -- contri buting
around 10 percent that continues approxinmately the

same, out to 500,000. Around 700,000 years to one

mllion years, you start to see the dom nance of
neptunium And when you get out to one mllion years,
it really is -- neptuniumis the dom nant

radi onucl i de.

But as you can see, therereally aren't as
dramatic a change at this particular tinme frane just
because the things that have |lasted out at |east to
100, 000 years, a couple hundred thousand years are
fairly long-lived radi onuclides and they will persi st
for a fair amount of tinme. But it does end up at the
end neptunium is the dom nant curie anmount in the
repository.

Now, the question is with that kind of
knowl edge about the inventory, we are changing the
dosinmetry. W are updating the dosinetry to nore

recent values and suffice it to say previously the
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dose cal cul ati ons were based really on FGR 11, Federa
Qui dance Report No. 11. EPA puts these out for the
U S. Governnment in ternms of dose calculations. This
was Sept enber 1988.

You can see t he update to t he newer val ues
really reflects FGR Federal Gui dance Report 13 which
is Septenmber 1999. So you can see a new -- a decade
of information in ternms of doing the dose
cal cul ati ons.

What does this nean in sone of the -- for
sone of the nuclides that domnate the dose
calculations and this is just the change factor in
going fromFGR 11 to FGR 13. You can see for
techni cium and iodine, there's alnpost a doubling in
the dose. And this is for ingestion. The dose
conversion factor, so you would get -- for the sane
anount of ingestion, you woul d cal cul ate al nbost tw ce
t he dose that you woul d have previously.

For neptunium it drops approximately an
order of magnitude, so these two increased. This
decreased. For thorium 230, it increases slightly
al so. And then for anericium plutoniumand uranium
t hey decrease sonewhere between, a factor of 2 and 4.
So you can see there's a spectrum of changes. The

| argest for the nuclides that we typically see in dose
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cal cul ati ons are neptunium for beyond 10,000 years.
And for the first 10,000 years, we typically are
dom nated by iodine and technicium Those val ues

i ncreased.

CHAI RVAN RYAN: Just a clarification
guestion, Tim Is it fair to say that nost of the
changes are based on updates to the netabolic nodel
for that el ement?

MR. McCARTIN:. That | really don't know.
|"d have to get back to you on that one. |'mnot that
famliar with --

CHAl RVAN RYAN: It's a detail and the
values are what they are, but | think it would be
hel pful to understand if it's really an inproved
knowl edge of the metabolic nodel or sone other issue
that's cone up and how the doses were previously
cal cul ated, risk factors to an organ.

There are several key things here that
change it. That might hel p us understand the bases
for the changes.

MR. McCARTIN. Right, yes. 1'Il have to
get back to you on that. The one thing I know t hat
|"msure you're famliar with is as we get further and
further away fromthe time of Hiroshi ma and Nagasaki ,

t hi ngs get updated in that sense. | nmean sone changes
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are a result of that, but --

CHAI RVMAN RYAN:  And net abol i ¢ nodel s.

MR. McCARTIN: Yes, right.

CHAI RMVAN RYAN: Because it's a fairly
[imted nunber, there's really seven. It would be
interesting, | think to just docunent that thoriumis
for this reason, neptuniumis for that reason and so
on. It would be interesting, | think and hel pful to
us to get a better picture of that.

MR. McCARTI N:  Yes.

CHAI RVMAN RYAN:  Thanks.

MR. McCARTIN.  In terns of just |ooking at
those were relative changes, in ternms of -- if | |ook
at the previous calculations in terns of what and j ust
maki ng everything relative to the largest value,
previously, the single | argest dose conversion factor
was neptunium for FGR 11. And you can see anericium
and pl utonium were conparable. And iodine, thorium
uraniumwere quite a bit lower. Techniciumwas very
small. It is the smallest dose conversion factor we
had.

You'll remenber that there was a fair
anount of time where technicium is dom nating the
curie inventory armount, but it is of note that

techniciumis for the nuclides that we've | ooked at,
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| believe it is the single |owest dose conversion
factor that we use.

Yes?

MEMBER VEI NER: What exactly is this graph
telling me? Is it if you sinply -- is it that if you
sinmply | ooked at the radi onuclides and wei ght themin
t he sense of dose, ingestion dose conversion factor,
this is what you get? |Is that what |I'm | ooking at?

MR. McCARTIN: Yes, the previous one was
just what the changes were.

MEMBER VEI NER:  Ri ght.

MR. MCARTIN. This tells you, in FGR 11,
neptunium was by far the dom nant dose conversion
factor and you can see -- the change is one thing.
It's another thing to know that actually technicium
has a very | ose dose conversion factor, regardl ess of
its change. It did double, but the fact that it
doubl ed when you have a very small val ue, doubling a
very small value is not necessarily significant
change, whereas you can | ook at your single |argest
dose conversion factor, dropping an order of
magni t ude, you can get a sense of what ni ght happen to
t he dose cal cul ati on.

MEMBER VEINER: | was sinply trying to

clarify that this is a graph of dose conversion
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factors?

MR. McCARTI N:  Yes.

MEMBER WEI NER:  And not of doses from --

MR. MCARTIN  Yes, correct, correct.
Absol utely. And rather than using the units of dose
conversion factors which have various neanings to
vari ous people, percent, | just nade it all relative
to the | argest.

| f we | ook at FGR 13, you can see sonmewhat

as | said before, technicium doubling a very smal
nunber. Still, |leaves you with a very snmall nunber.
Techniciumis still a very | owdose conversion factor.

But you can see neptuniumwas pulled back to sonme of
t he ot her radi onuclides and actually plutonium 237 is
the | argest dose conversion factor for ingestion.

Next, is a curve that | went back and
forth what the appropriate title for this curve should
be and | decided with the word illustrative, and the
reason, it's inportant for ne to explain why |I' musing
that title.

W are in the process of nodifying our TPA
code to accommodate this long-term cal cul ation. W
are not done with those changes and | believe this
gives a picture of how things m ght behave in a

general sense, but changes are continuing. There are
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many inportant factors to account for in this
calculation and we're not finished yet. And so it's
really sort of an internedi ate point.

And | think one part that was of interest
to us that given the changes in the dosinmetry, what
nucl i des woul d dom nant. And interestingly enough,
neptuni um despite its decrease is still the dom nant
radi onuclide in our calcul ation.

These two down here, i odine and
techni cium but you know, our doses right now track
very well with neptunium There are a nunber of
things, | guess I'd like to nention with respect to
this calculation that we continue to |ook at.
Pl ut oni um col l oids need to be | ooked at. And we're
continuing to do devel opnents in our TPA code for
pl ut oni um col | oi ds.

As you saw, plutoniumis for FTR13 is the
| argest dose contributor. It still didn't show up

significantly here, but we are | ooking at plutonium

col | oi ds.

There are aspects of our cal cul ati on that
we are thinking about, that -- and it would be nice if
one could say, gee, | need to correct one, two and

three, or nodify one, two and three in our code and

we're done. It really isn't that sinple. And the
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reason we have a code is it is very difficult to
integrate all the conpeting factors that will affect
this peak dose and there are a |l ot of themthat we're
t hi nki ng through and doi ng anal yses to date and |"'|
just -- 1'1l bring up a fewthat and I'I| say the way
the waste package fails, the release rate and the
retardation are all very inportant that will affect
what that peak dose is. And in that sense, |'ll say
t he way t he wast e package fails, right nowin our code
we assune when it fails there's a single node for
wat er getting into the waste package and water exiting
t he waste package. We're not certain, in terns of if
t he waste package gradual |y degrades over a couple
hundr ed t housand years, so that early on naybe there's
afewpit holes, but very little water gets in. Later
on, these pits grow. There's nore pits. There's
pat ches as the DOE npdel has and nore water gets in.
Wat er has al ways been an i nportant part to
the release of radionuclides. How that package
degrades over tine, how inportant is that to
estimating the peak? An that's sonething we have not
| ooked at in great detail in our previous
cal cul ations. W need to understand that with respect
to this one.

Rel ease rate fromthe waste form How
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qui ckly does the material, the fuel degrade? 1Is it
100 years? A couple thousand years? A coupl e hundred
t housand years? And where that's inportant -- now,
when things get out of the waste package, there's
different parts of the repository, different
infiltration rates, different flow paths, different
transport tines to the accessible environnent.

CGenerally, this peak is a result of the
conmbination of a lot of |eaky containers getting to
the sane point and overlapping. |If | have a high
rel ease rate and | get stuff out of one part of the
repository very quickly and then in another part of
the repository at a later tinme, mybe they don't
overlap. Wat are the conditions that cause this
over |l appi ng of rel eases?

And those are sone of the issues in
nodi fyi ng the code, we want to think through and | ook
at the uncertainties and clearly | would way, in
general, this peak occurs because there's a |ot of
overlap of different areas of the repository at the
sane tinme.

And if you had a quicker rel ease rate,
does it actually get better? Things don't overlap as
much? That would be an interesting result. Things to

t hi nk about and so the beauty is we have a code and a
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capability totry to look at all these issues, to | ook
at what seens to be a reasonable way to represent the
behavi or of the repository over this very long tinme
peri od.

Like | say, trying to integrate this in
your head is just too difficult. And the code is a
way to help us think through these issues and those
are sone of the changes we're making with our code is
to help us provide capability to |ook through these
di fferent issues, to understand where and when thi ngs
overlap and what kinds of conditions are causing the
peaks to occur or the peaks not to occur. And so,
it's a problemthat we haven't |ooked into as nuch
detail beyond 10,000 years. And like | said, the
calculation here, that's why it's illustrative. W
have a ot nore work to do.

W woul d expect to cone back in and bri ef
the Commttee at sone later tine, as we progress in
this work. The one fascinating thing -- | didn't know
whi ch way, what was going to happen w th neptunium
with that fairly large substantial reduction in the
dose conversion factor. It still was the dom nant
radi onucl i de.

CHAI RMAN RYAN. Tim | was just going to

say, it sounds |ike you reported previously, as you
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just nmentioned on the before 10,000 years risk
i nsi ghts ki nd of approach and a vertical slice through
the system |ooking at the different conmponents. It
sounds |i ke you're now on the high side of 10,000 and
trying to develop that capability and those insights
agai n.

Is that a fair --

MR. MCARTIN. Absolutely, and there's
things that require nore thought. Pre-10,000 years,
we weren't as concerned about how the package
degraded. W had sonme degradation and we had a node
to represent the limtations on water entering a
degraded package. But now, degradation over hundreds
of thousands of years and how mght this look? It's
something that we want to think about nmore with our
current approach and on the plus side, there is sone
capability in the code already that we can | ook at
this to see does it nake that nuch of a difference in
estimating the peak.

But it is -- there's a lot of subtleties
to doing the cal culation nmuch further that you
certainly want to know the i npact of -- and ri ght now,
"1l tell you. W have the capability for doing the
ti me-dependent degradation of the waste package,

allowing nore water to cone in at |ater tines.
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W have never utilized that capability.
| think we'll take high marks for having that
capability, if we needed it, but we in the first
10, 000 years, we weren't as concerned about what's a
credi bl e nodel for that that variation. Now, over the
| onger tine period we have the capability, but it's
not an easy thing to come up with a basis for what
seens to be a reasonable way to represent it.

But we can do the sensitivity analyses to
get a sense of is there a-- is this a huge deal? And
depending on how we vary that, those -- that
par anmeter, does this peak change a lot?

And 1"l say we're in the process of doing
a lot of work and here and at the Center to just get
a better sense of what seens to be an i nportant aspect
of the cal cul ation.

Your first reaction is oh, a higher
rel ease rate, nore water, get things out real quick
W1l give you a higher dose. Mybe. But if you start
to separate and you can see this little split hereis
a separation of where parts of the transport path have
-- are slower than other parts.

As you separ at e t hese and have nore det ai
on that, maybe the doses go down, if you have higher

rel ease rates. And they go up if you have sl ower
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rel ease rates. You have nore overlap. O nmaybe it
doesn't matter. And it just -- there's a |ot of

things. And that's why to get back to ny original

point, the word illustrative, that we're in the
process of |ooking at this and as | said, | think
we'll be happy to conme back at sonme later tinme when

we' re further al ong.

For today, | thought it was inportant to
show that with the dosinetric changes we were stil
seei ng neptunium as the dom nant radi onucli de.

MEMBER HHNZE: If | might, Tim | realize
this is illustrative, but | don't see the igneous
activity peak inthe first coupl e thousand years. And
that just left off in this calculation?

MR. McCARTIN: Yes, | was just doing the
ground wat er pathway. Sorry about that.

MEMBER HI NZE: And are you | ooki ng here at
the mean or are you | ooking at the nmedian? Are you
| ooking at the nmean up to 10,000 years and then the
medi an?

MR. McCARTIN. Well, this particular curve
is based on the nean. This is a mean curve.

MEMBER HI NZE: Oh. Do you have any
feeling for howthat's going to change as you nove to

medi an?
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MR. McCARTIN. Not really. | thought I

had a better idea a while back. As |I've done nore of
the cal cul ations and once again, we're at the early
stages and the reason | did not show a nedi an curve or
any percentiles on this particular curve, it was
pur posef ul .

And that is that because of what | tal ked
about the way the waste package fails, the rel ease
rates, the overlap that nay cause the peak, as we
nodi fy our nodel and do things differently, | don't
know howit's going to affect that dose estimte. And
|"m reluctant to put up any additional statistica
neasures for this calculation, but --

MEMBER HI NZE: Load your guns first, sure.
Let nme ask you though, are you using the nmean up to
10, 000 years and then | ooking at the nedi an when you
do go to the nedian?

How i s that handl ed?

MR. McCARTIN. Well, to date, | nean this
is just the mean curve and it's from zero to one
mllion years. There is no change. Just as easily
one could plot a fifth percentile, 90th percentile, a
nmedi an val ue of 50th percentile for zero to 10, 000
years. M guess when we do the calculation, it's

probably nore trouble than it's worth to try to
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separate the two, that you would have a curve with
this statistics on it.

MEMBER HI NZE: Thank you.

MEMBER VEINER: Tim at the risk of one
nore question, recognizing this is an illustrative
curve, can you separate the factors that affect the
time of the peak dose fromthe factors that affect the
val ue of the peak dose? It's just -- can you in your
nodel separate those two influences or do they
confl ate?

MR. McCARTIN. W can try and that's what
we're in the process of doing. The trouble is,
there's things that shift the tinme which can have an
affect on changing the tinme of the peak also and |
nmean generally, the start, of course i s and has al ways
been failure of the waste package, as the first
barrier. It always shows up as until the waste
package fails, you don't get a dose. So that
certainly has an effect.

But there are the transport path and for
our particular nodel, we have ei ght subareas for the
repository in the unsaturated zone; four subareas for
the saturated zone. And so there is a split in the
l ength of the alluviumand the overall transport path

and tine.
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So the timng is affected by retardation
and characteristics of each of those fl ow paths and so
there's a fair anount of -- it's tricker totry to see
that, but you rai se a good point and as we're | ooki ng
at this | think it would be trying to provide a
nmeasure of is this nore significant to shifting things
or raising it up or down and that's sonmething to think
about .

"1l say | have been doing a nyriad of
cal cul ations and generally, at this early stage we try
a lot of different conbinations of sonetines just
doi ng one subarea at atinme, so | get one -- and vary
things for it to see howit changes. And then | ook at
each subarea by itself.

There's just alot of things going onwith
that, especially release rates are i nportant al so and
certainly the water.

CHAI RMAN RYAN: Tim just to pick up on a

point, | think you said sonmething that's fairly
profound, things that wll affect the X axis are
things that will affect the tine axis.

And just sorting those things out woul d be
a huge step toward insights of things, don't you?
MR. McCARTIN.  Yes, no, | agree. | think

that's what Dr. Weiner was referringto and it's a way
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to try to -- and there mght be the third bin of
t hi ngs that affect both and you al nost can't pull them

apart and it's a good suggestion in terms of when we

come back. 1'Il nake a promise that we'll talk to
those three bins, if you wll, in sonme way, if
possible. | won't say that we can pull it apart. It

may be sonething that they' re so horribly intertw ned
that is very difficult, with the exception, |ike you
say, the waste package.

| nmean as the first barrier, it's easy to
get a handl e on what that does, but everything past
that, but it's -- it's part that when in our review of
any potential I|icense application, in terms of
estimating that peak dose, what are the things that we
want to reviewin nore detail that are affecting it.
And that's really ultimately what we're trying to get

a better handle on. And | guess the bottomline is

hopefully, we'll find out it's much sinpler than we
think, but to date, | can't give you any concrete
evidence of that it will be that sinple. It nmay be a

little nore conplicat ed.

CHAI RMAN RYAN: Just from a conceptua
poi nt of view, you can think about failure nechani snms
or nodes that woul d i ncrease the concentration, that's

likely sonething that woul d i ncrease does or failure
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nodes that would make the duration of sone
concentration | onger.

MR. McCARTIN:  Yes.

CHAI RVAN RYAN:  That's, to ne, the kind of
translation into the physical environnment from the
wast e package environment. So it's -- there's lots of
good things to think about. It sounds |ike you're on
the right track

MR. McCARTIN:  Yes.

MEMBER CLARKE: Tim before you go on past
that slide, all is truly all, it's all the
radi onucl i des, not just the three--

MR McCARTIN Yes. It's the --

MEMBER CLARKE: And it | ooks like up to,
| don't know, it's before 100, 000 years, neptuni umand
all are pretty nmuch the same. And then you've got a
delta 2 mllirens down to less than 1 which is -- |
just find that pretty interesting, what happens around
that tine.

You really use neptunium pretty nuch?

MR. MCARTIN. Yes, and part of this I
woul d say, in general, are rel ease rates for the spent
fuel, is on the order of 10 * versus 10" years. So
it's not too surprising that we're getting around

100, 000 years spread, this pretty nmuch mrrors the
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uncertainty in our release rates fromthe spent fuel,
at least, when | saw this | saw okay, that nakes
sense, especially with neptunium being the dom nant
radi onucl i de.

Now once agai n, there are sone suggesti ons
with respect to schopite and other things in terns of
nept uni um rel ease, so --

MEMBER CLARKE: Neptuniumis a risk prior

to --

MR. McCARTIN:. Yes. Even nore so, yeah.
And | was -- | guess nmaybe | shouldn't have been
surprised but | thought neptunium m ght decrease in

signi ficance.

Now | wll say depending on how you
appr oach plutoniumcol | oids, they can add nore to this
dose. This particular curve does not have pl utonium
colloids. It has plutoniumin solution. But it does
not have pl utoniumcolloids and | know previ ous
anal yses we have done have shown that plutonium
colloids contribute. They did not dom nate over
nept uni um but we continue to refine our -- the nodel
we have for plutonium colloids and that's sonething
that will be in our code in the future. |[If you |ook
at the DCE results, certainly, they have a

contribution from plutonium coll oids.
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MEMBER VEI NER: Thi s neans that one of

your factors that you will probably be considering is
changes in the redox environment because pl utonium4
isanintrinsic colloid and if you get a | ot of that,
then you get a major contribution.

MR. McCARTIN. There's a | ot of work going
into thinking about the environnent within the waste
package such causing plutonium colloids, etcetera.
Yeah. That is an area where we certainly are putting
sone effort into.

DR SANFORD: Tim Ward Sanford, USGS. It
sounds |i ke one of the things you're tal ki ng about was
| ooking at the different paraneters and how t hey
control the dose and the timng. Are you guys using
or considering using autonated paraneter estimation
routi nes that can hel p quantify paraneter correl ati on?

MR. MCARTIN. Oh yes. W use Latin
Hyper cube sanpling and we have a variety of
statistical techniques for analyzing the results and
-- yeah, yeah.

| knew the dose curve would bring out a
| ot of interesting questions and good ones.

Wth that and recogni zi ng now, goi ng back
to the standard, and EPA proposed that the assessnent

couldbelimted to the effect of i ncreased water fl ow
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t hrough the repository as a result of clinmate changes
beyond 10, 000 year analysis. The nature and degree of
climate change can be represented by constant
conditions after 10,000 years. And they said that NRC
shoul d specify in regulation the values to be used to
represent climate change, such as tenperature,
precipitation or the infiltration rate of water.

And that's the backdrop for what the
standards said about clinmate change beyond 10, 000
years. And in ternms of what we have proposed, we
| ooked at deep percol ation, recogni zi ng somrewhat as |
said before -- notw thstanding igneous activity, the
t hi ng that noves waste out of the repository is water.
And so the deep percolation or the anount of water
flowng to the repository horizon is what directly
i nfl uences performance.

Certainly, recognize that deep percol ation
is affected by a variety of processes, the
precipitation, the tenperature, evaporation, plant
transpiration, etcetera. But ultimately what are you
interested in, what affects the performance of the
repository? It really is the depercol ation

And so rather than | ooking to tenperature
and climte change that we think is certainly

inmportant and is the nost -- given the weat her we see
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today, climte change are things you recognize on a
daily basis. People associate tenperature and
precipitation wth climte, but it really 1is
depercolation for the performance paraneter that is
nost directly controls the dose estinate.

I n estimating future depercol ati on, and we
were | ooking for setting a reasonable test for the
repository to neet, there were a coupl e of things that
internms of depercolation, there's really two aspects.
One is what's the range for the nmean annual
precipitation. How nuch is it going to rain? And
really, what fraction of that rain ends up as at
depercol ati on?

And in looking at that, | wll say in
ternms of rainfall, there's a recognition that when we
| ook at the past record in the Pleistocene glacial
transition and nonsoon states donminate the |ong-term
climate state. There tends to be nore rainfall over
the mpjority of thetime in the past. That is the way
we saw the record.

In terns of estimating this increase in
rainfall, it was really -- we have tried to do a very
straight forward sinple approach. W | ooked for
anal og sites based on vegetation and generally there's

packrat m ddens t hat suggest a certai n vegetation that
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was growing in the late Pleistocene, in the Yucca
Mountain region. W |ooked for that same kind of
vegetation at nodern sites and those are the anal og
sites or inthe literature, I'd say. And in terns of
at those anal og sites, there was an estinate nade for
precipitation on the order of 266 to 321 mllinmeters
per year. This is somewhat representative in that
report that we referenced in our proposal of the |ast
gl aci al maxi mum

And so in terms of howrmuch mght it rain?
W have that as our estimate.

MEMBER HINZE: Tim would it be
appropriate to ask you how you arrived at those
nunmber s?

MR. McCARTIN. They were reported in a
USGS docunent that we reference.

MEMBER HI NZE: Yes, the open file report,
right?

MR. McCARTIN:  Yes.

MEMBER HI NZE: But one of the things in
| ooki ng at that open file report, there's a great deal
of uncertainty in those nunbers.

MR. McCARTIN: Absolutely.

MEMBER HI NZE: And | think your use of

things like 266 and 321, how many deci mal points can
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one really use here?

(Laughter.)

MEMBER HI NZE:  Consi dering the uncertainty
of the correlation factors that -- in the late, |ast
glacial maxinmum the correlation factors that were
used to arrive at that are in the range of .75. Those
don't give a -- don't really seemto suggest that one
shoul d use those precise a nunber. |Is that correct?

MR. MCARTIN. Well, certainly three
significant figures is inpressive for that estinate.
Those were the reported values. And |I'Il show in ny
next slide, | nean we -- for nunbers that we
cal cul ated, we were not as precise, but we felt we did
not want to change the nunbers that were reported in
t hat docunment. | don't believe the final nunber that
we arrived at is significantly affected i f say we nade
this 250 and 300.

DR. SANFORD: So are those nunbers what
was reported for the analog site based on nodern
precipitation at the anal og site?

MR. McCARTI N:  Yes.

DR. SANFORD: And what are the anal og
sites? Wiere are the anal og sites?

MR. McCARTIN. That one, | don't renenber.

Gordon, do you renmenber what the analog sites were?
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MR. W TTMEYER: | don't renenber the exact

| ocations that were used. | believe they were spread
t hroughout the Great Basin area, but | don't recall.
|"d have to go back to that report by Tom Senedal to
identify those sites.

MEMBER H NZE: Well, | think Yucca
Mount ai n, Gordon, | think Yucca Mountain falls right
on a division between two different regi ons of NOAA' s
averages and as a result, you kind of can pick either
the area 3 or area 4 and the open file report was just
sel ected, the higher precipitation areas.

It was based upon a regional value, not
specific sites.

But I wondered, Gordon, did you go back or
di d anyone go back and | ook at the original NOAA data
that was used to devel op those? Those are not given
in that open file report.

MR WTTMEYER W did not go back to
t hose data, Bill.

MEMBER HI NZE: Do you think that m ght be
worthwhile to ook at? | nean there nust be --

MR WTTMEYER. Go ahead, Tim

MR. McCARTIN:. That's okay, Gordon, go on.

MR WTTMEYER: It's probably sonething we

should examne a little nore closely.
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MR. McCARTIN: So that's the basis for the

precipitation that we used. The next step was well,
what fraction of that precipitation ends up as
depercolation? And for that, we used our TPA code.
And t he TPA code esti mat es depercol ation, including --
but includes the consideration of the things we tal ked
about before, precipitation, tenperature, soil dep.
evaporation and transpiration, all these things are in
-- are considered within the TPA code. So we ran the
TPA code. Qite sinply for varying all those
par anet ers.

And what we saw was that and here's where
"1l get to -- naybe we could have nade this 4.866
percent but it's approximately -- it was around 5 to
20 percent of the precipitation could reach the
repository under conditions where the variation that
we had for those conditions was approximately 250 to
420 mllimeters per year precipitation. So what we
saw was that, in general, 5 to 20 percent of the
rainfall woul d end up as depercol ati on as based on our
TPA code results.

MEMBER VEI NER: Have you any plants to
validate this part of the TPA code agai nst mneasured
results? | nmean there are plenty of places in the

United States with rainfall between 10 and 11 i nches
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per year and you can neasure the depercolation. Do
you have any plans to | ook at such nmeasurenents or to
do things like that?

MR. McCARTIN. Well, over the years, for
t he TPA code and its nodels, we have done a variety of
things to try to get a sense that we're in the right
area. And | don't know if Gordon, if you have with
respect to the infiltration nodels over the years. |
nmean t hese codes have been devel oped for quite a while
and continued to be inproved.

Do you have a sense of any of any
benchmar ks we m ght have done?

MR WTTMEYER. Tim going back to the
ori ginal devel opnent of the process |evel nodel that
was used for the TPA construction that was the breath
code devel oped back in the md-90s. W did do sone
conpari sons to other codes that were used to estimate
infiltration or the water getting below the roots of
and found that breath did a good job of estimating
under simlar conditions.

So that was the level of -- | think we're
getting feedback. Can you hear ne okay?

MR. McCARTIN: Yes, we hear you fine.

MR WTTMEYER: Ckay, so | think we felt

pretty good about the process |level nodel that we're
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using to estimate infiltration as a function of soil
dept h, tenperature, etcetera.

| know Ruth referred to sone sites where
they had 10 to 11 i nches per year and conpare a nodel
to the values of infiltration or depercolation,
actually, she said that had been neasured. W have
not gone and | ooked at those data.

MEMBER HI NZE: Speaki ng of | ooking at
data, have you used any of the Apache Leap work, the
results of Apache Leap in this analysis?

There was a great deal of work done in an
area very anal ogous to Yucca Mountain by the Nucl ear
Regul at ory Conmi ssion over a series of years, using
the University of Arizona as a contractor. And |I'm
wondering how that information was folded into this.

MR. MCARTIN Yes, certainly we have
foll owed and used the Apache Leap work for years. |
know, boy, goi ng back many years, |'ve nodel ed sone of
the experinents with sone of the nodels we have used
as support for the TPA code to try to represent somne
of their field tests, etcetera.

Interns of infiltration, boy, interns of
pointing ny finger on anything particular, |I'mnot
awar e of any one particul ar set of information, but we

certainly have used the infornmation.
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| don't know, Gordon, are you aware of
anyt hi ng?

MR WTTMEYER Well, | don't believe we
used the data from Apache Leap directly in attenpting
to assess the underpi nnings of the breath code or the
extraction that used in the TPA code and we're
certainly aware of the research done at Apache Leap,
NRC research over the years.

It is alittle bit of a different site,
the fracturing is quite a bit different. | think if |
recall correctly, it actually has a fair anount nore
rainfall. 1t mght be a reasonable anal og for future
sites, but we really are choosing for future clinmate,
but we really have not eval uated t he Apache Leap dat a.

MR. SAGAR. This is Budhi Sagar. Mbst of
the major nanmes at that site were for shallow
infiltration of the operation. |'mnot sure which
sites you're referring to where one would have a
depercol ati on say at 200 degrees neter depth?

MEMBER HI NZE: Excuse ne, Budhi, what was
the depth of the tunnel in Apache Leap? It seens to
nme that was a couple hundred feet anyhow?

MR. SAGAR. Yes, the depth of the tunnel
was a couple of hundred feet, but the direct

correl ati on bet ween what was happeni ng at the surface
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and what they saw in the tunnel as | renmenber it was
never established. | nean they got some signals, they
did sonme statistical analysis and it was not -- and
maybe even geochemi stry, just to see what the signal
was telling them

The last | heard which was six or seven
years ago, from Randy, was that it was difficult to
conclude at the tunnel based on the precipitation at
the surface, unless they had epheneral streans,
don't know.

MR. McCARTIN.  Yes. | nean with respect to
the tunnel, as | recall, if they had a very
significant precipitation event, and one of the
epheneral streans was runni ng approxi matel y si x nont hs
|ater, they would see flow through sonme major fault
zones in the tunnel.

MEMBER HINZE: It was a fracture.

MR McCARTIN. yes.

MEMBER HI NZE: It was the sanme thing that
we have at Yucca Muntain.

MR. McCARTIN. Yes, but trying to get a --
say what fraction of the precipitation ended up in
there is -- | nean it's --

MEMBER HI NZE: | guess what I'mtrying to

get at is that the scientific basis and background and
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verification, validation of these results and | guess
that brings nme to another question, if | can, because
it's of a simlar nature and that is have the heater
tests in the al coves, and their recovery provi ded any
information that has been useful to you at all in
| ooki ng at depercol ation?

MR. McCARTIN:. That's a | oaded questi on.
| really amnot prepared to talk to that one. | don't
know i f Gordon has anything with respect to the heater
tests and depercol ation, but --

MR WTTMEYER | followed the heater
tests somewhat, but | never seen anyone really | ook at
if thereis any information fromthat test that could
tell you anything about depercolation. It's mainly
been 1ooked at for the near repository therm
effects.

MR. SAGAR: Recircul ation.

MR. WTTMEYER  Recircul ation, etcetera.
Driving the liquid water away from the heated area.
But | haven't seen anyone exanine the data fromthose
experiments to see what it can say about
depercol ati on.

MEMBER HI NZE: Well, | think we al so have
the i nverse and that is the novenent of the water back

in and that is of interest because it does duplicate
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in a very real sense depercolation

MR. MCARTIN. Let ne hit on one point
that | think -- if there's sonmething that we have seen
in the nodeling of trying to estinate depercol ation
from precipitation tenperature, soi | depth is

incredibly inportant in this environnent in terns of

wher e you have enough soil that water -- precipitation
goes into the soil, held there as a sponge and then
there's a delay for it to evaporate out, is a very

dom nant role which is why we've chosen the nodeling
that -- and we've done a fair amount with respect to
| ooki ng at the soil depths at Yucca Mountain which is
why for the DOE nodel as well as our nodel, where you
see the largest infiltration is where you have very
little soil, near the peak. So water just goes into
the fractures and goes away qui ckly.

And so there's -- it's a very conplicated
probl emwhich is why we were trying to get a sonmewhat
general approach that we think provides a reasonable
test for Yucca Mountain. And once you start factoring
in precipitation, tenperature, soil, the anount of
evaporation, it becomes conplicated quickly. Like you
said, the cal cul ations, we believe the code correctly
does a good job of estimating these processes, but

there is uncertainty with respect to how nuch is the
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soi | depth

There's many factors there and |ike you
said, we canme with, we think, 5 to 20 percent, in
terns of providing a proposal for people to conment on
was not an unreasonable range for going out and
seeki ng public comrent.

MEMBER HI NZE: | guess, Tim that's one of
my problens in this and the nodeling because it's a
guestion of how good that nodel does represent the
actual earth conditions. And soil depth is inportant,
but it is particularly inportant out in the basins.

On top of Yucca Mountain, ny recoll ection
is listening to the flints and back in those days and
the primary recharge was comng through, jointing
faults, cooling cracks, etcetera in the exposed
bedr ock whi ch overlies the repository and thereforeis
the nost inportant. And how to quantify in a nodel
appropriately, those cracks, fractures, etcetera, is
a difficult process.

MR. McCARTIN. Yes, fortunately, there are
a lot of fractures. It is a hard value to estimate.
| will say and | don't know if Gordon can add nore to
this, but interns of the soil depth in that area, the
Center did a lot of work to try to get -- and |I' m not

exactly certain how, but in fairly pixels -- they did
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a very detail ed map of the Yucca Mountain area and had
soil depths that were estimated by -- and | think
Gordon woul d have to help nme out there, but there was
a fair anmpunt of work to ensure that there was a
fairly extensive information base in ternms of soi
dept h and sl ope, et cetera.

Now, can you add to that, Gordon?

MR WTTMEYER. Yeah. |1'mgoing to
actually have Dr. Stuart Stothoff explain a little
bit, maybe take three or four m nutes here and expl ain
how t he nodel i ng was done at Yucca Mountain using the
breat h code.

Stu, why don't you go ahead and explain
t hat .

DR STOTHOFF:

What we have for the TPA code i s a pre-processor
that is designed to |look at uncertainty and spaci al
variability and incorporate all of the uncertainties
that we feel are out there.

So, for exanple, it accounts for
uncertainties in soil depth by running nultiple
realizations of infiltration at different depths of
soil. And it accounts for uncertainties in fracture
densities by running the sane realizations wth

different fracture densities, different apertures.
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And the bedrock properties simlarly will have the
different hydraulic properties wll be sanpled
accounting for all of the uncertainties that we know
of .

The code is based on the process |evel
simulations in BRAC. W ran around 500 simulations to
derive a response surface in ternms of all the
hydraul ic paranmeters, in terns of all the climatic
paranmeters, tenperature, precipitation, soil depth
Al of those factors are incorporated. And then
pl ugged into the code to do all the realizations.

So we've, in fact, | think that the code
explicitly accounts for nost of the uncertainty in
what's going on with infiltration. |[If there's nore
guestions on that --

MR. SAGAR You had a, these case
resol utions, 30 neters, was it 30 neters?

MR. STOTHOFF: Correct.

MR. SAGAR And the time resolution was?

DR. STOTHOFF: In the process |evel nodel,
we ran hourly increments using National Wather
Service data to generate the inputs for the
simul ati ons fromdesert rock. W account for changes
in tenperature over the elevation of the Yucca

Mountain. W account for changes in precipitation due
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to elevation. W account for solar radiation being
different on the north-facing and the south-facing.
W account for different wind speeds on the ridge
versus in the washes. So it accounts for | think nost
of the factors. It incorporates overland flow as a
additional, effect of precipitation, |lowering the
sl opes based on water shift scale nodeling --

MEMBER HI NZE

Can | ask a question, then?

In those realizations to deal with the full gl aci al
climate conditions, did you, and to reach the 20-
percent percolation, did you assune that there was no
evapo-transpiration, or notranspiration? How did you
reach that 20 percent?

DR. STOTHOFF: The way we would do that in
the breath simulations is to take the neteorol ogic
record and nultiply the precipitation, every
precipitation value by a constant factor, say one-and
-a hal f.

MEMBER HI NZE: Let me interrupt you if |
mght. What we're really tal king about here is the
second bullet of Tims overheads and this is the
internediate to full glacial climate, so it's not the
present-day climate that we're dealing with?

DR. STOTHOFF: Correct.
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MEMBER HI NZE:  So, how did you nodify this

in the TPA or the TSPA for the full climte
conditions, to get that 20 percent?

DR. STOTHOFF: What we, in the breath
simul ati ons, what we did was change the precipitation
to increase the precipitation by multiplying by a
factor and dividing, or reducing tenperature by a
constant factor. Each hour. Once, and this is used
to derive the response surface. So, once we had the
response surface, then that response surface was
pl ugged into the ITYM code to the pre-processor and
t hen, a function of nean annual precipitation and mean
annual t enper at ur e, we could sinmply nmultiply
preci pitation by one-and-a-half for whatever factor.

MR. McCARTIN: One thing to add woul d be
that the, certainly the higher percent resulting in
deep percolation is going to be due in part to cool er
tenperatures, where evaporation is less. So it is
accounted for. But when you have the potential for
nore rainfall and cool er tenperatures, actually, the
cooler tenperatures do a lot to allowing |ess
evaporation and, thus, nore deep percolation. And |
know Janet has a comment to nake.

M5. KOTRA: Yeah. | feel conpelled to

just note what we are trying to acconplish here. What
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the EPA in its proposed revisions to Part 197 is
asking for here is nore akin, less to a precise
predi ction of what the actual deep, what the actua
climate is goingto beintheselongtine franmes as it
is to the, it's nmore akin to the human intrusion
scenario. A stylized approach in a sense that, you
know, |ooks at, you know, we |ook at a reference
bi osphere, we're looking in a sense at a reference
geosphere here.

In this range of five to 20 percent, is
this a reasonabl e range within which we woul d expect
that, knowi ng what we know about the past, is this a
reasonabl e range to assune that how nuch wetter and
colder could it be and what effect would that have on
performance? But not, in any sense of the
i mgi nation, a precise prediction. And | think it's
inmportant to keep that in mnd as we evaluate the
reasonabl eness of what we've proposed here.

DR SANFORD: Tin?

MR. McCARTIN:  Yeah.

DR. SANFORD: One thing | didn't see
addressed was the tenporal variationin precipitation.

| mean, these clinmtes, you know, the extrene events
can result in 90 percent of the recharge. Are these

accounted for in the TPA sinulations and is there any
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idea, in a change in climate, how that's going to
change the frequency and intensity of the storns that
m ght account for a | ot of the recharge.

MR. McCARTIN.  Well, as Stuart indicated,
the breath code, the calculations were done on an
hourly basis. So there is some eval uation, or you
coul d have short-duration events.

In ternms of, once again, | mean, | echo
what Janet says. As | was saying, we're looking to
what's a reasonabl e test to subject Yucca Mountain to?
And | think we're looking at, you know, we aren't
trying to say we have the Rosetta Stone for
predicting clinmate for the next mllion years, but we
t hi nk, based upon, we believe it's going to be wetter
and cooler for a lot of the tinme. That we're
proposi ng these values and, like | said, the comrent
period has recently ended and we' || be very interested
in |looking at the conments people provide us.

W'l be looking for feedback from the
committee in ternms of what do you think of this
approach? And, you know, | personally believe we've
put forward sonething that is reasonable to be
considered. That's why we proposed it. Are we
sayi ng, hell no, we're not goi ng to change anyt hi ng of

this? No. That's why we go out for comrent.
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And, you know, it, but | think it was a
reasonabl e starting point for our proposal and the
beauty is, as today, which is great, it elicits
comments from people. And then we can go back and
| ook at the comments we' ve recei ved and see what seens
to be a reasonabl e approach for the final rule.

MEMBER VI NER: Tim does your five to 20
percent, do you believe that that enconpasses the
uncertainty and what kind of distribution, just
generally speaki ng, is this the ninety-fifth
percentile? 1Is it, what's the shape of your
distribution? Is it flat?

MR. McCARTIN. Ch boy --

MEMBER VEI NER: What have you t hought,
what are your thoughts?

MR. MCARTIN. Right. WIlI, the shape of
the distribution, of that distribution, | didn't
really, | couldn't even hazard a guess as to what it
is other than saying it's log-normal, because npst
t hi ngs are | og-normal .

But, | think it is a reasonabl e range
that, given precipitation is between 250 and 420
Now, 420 could be at the high end of the rainfal
anount. This is definitely due to larger rainfal

anounts and cool er tenperatures. And, I'll say for
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the technical people here and at the Center, when we
sat down and did this, the desire was no nore than
what | said. That, gee, here's a sinple approach. |
think, we think we're in the right ballpark. Let's go
out for conment. Let's see what people tell us. |
nmean, there's no, it's very conplex situation

There's all kinds of uncertainties and

debate about climte change over the next mllion
years. It is just, | think that's not an unreasonabl e
range. | mean, 20 percent sounds a bit large. It's

hard for ne to imgine a nunber any significantly
|arger than that. But that's ny -- Gordon, | don't
know if you want to -- he was one of ny cohorts in
crime if you want to just give a perspective on the
val ues.

MR WTTMEYER: Well, as an unindicted co-
conspirator --

(Laught er)

MR WTTMEYER. -- |'Il just say, | don't
t hink that we had a distribution for that five to 20.
That was the lower end of what we were getting from
the averaging of all the breath sinmulations,
effectively for the Yucca Muntain area. The 20
percent was the upper end for the cooler, wetter

climates we were sinulating. And so we used those as
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an upper and |l ower value. And, | don't know what the
distribution would be if we |ooked at all the
i nternedi ate val ues, or if we | ooked at sonet hi ng t hat

pushed the ends, both the |ower and then the upper

end. That would require a bit nore investigation on

our part.

VI CE CHAI RMAN CROFF:  Tim --

MR. McCARTIN:  Yes.

VI CE CHAI RVAN CROFF: If | could ask you
to go to your next slide. | think it may be in the

interest not only of tinme but | think it would help e

MR. McCARTIN:  Sure.

VICE CHAIRVAN CROFF: -- |'Il nake ny
point. Wth the top part of it just being pretty much
a multiplication.

Stepping away from the business of,
needing to stylize this if your will, ny, and | want
to get to the reasonabl eness --

MR. McCARTIN:  Yes.

VI CE CHAI RVAN CROFF: -- part of it.

MR. McCARTIN:  Sure.

VI CE CHAl RVAN CROFF: I f | understand what
people seemto think reality will be very generally

into the future, it is, we're sort of inarelatively
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dry period right now. The future, at |east sone
bel i eve, tendency towards sone gl aci ati on whi ch woul d
be warner and, if | understand what's being said, nore
of the time, I'msorry, | don't nean warner, wetter,
and nore of the time wetter than dryer |ike we are now
but cycling between the two --

MR. McCARTI N:  Yes.

VI CE CHAI RMAN CROFF: -- over a mllion
years. And, when | look at that and then | | ook at
this range of 13 to 64 with the |owest value being
t wo- and-a- hal f tines what we experience currently, it
just doesn't seemreasonable to ne the range into the
future doesn't enconpass the current situation. |'m
not claimng this current situation should be the nean
or nedian or sonething --

MR, McCARTI N:  Sure.

-- like that, but it certainly
seens that sone of the tine into the future, what we
experience now shoul d be there and sone of thetine it
will be wetter. |If we believe, you know, if we
believe the glaciation people. Thereis, |, if I
understand it, there's another canp that sort of tends
to believe we may be dryer for a nuch | onger period of
time, but I"mnot going to pronote that view  But

when | just stand back fromthe whole thing, it seens

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

53

tome this range it's sonehowit's reasonable that it
shoul d include the current situation.

MR. McCARTIN.  Well, | --

VICE CHAIRVAN CROFF: So that's, let ne
| eave that as a conmment for a second. | think the
second part of this is, when we go to the stylized
thing, we're basically going to pick one value in a
range and say this maintains for, basically forever,
out to a mllion years. Has anybody | ooked at the
conparative case where you assune a value, let's pick
50 from that range, and then | ooked at oscillation,
you know, or cycling if you will, to see if you get
about the sane answer or whether the cycling nakes a
really big difference in a perfornance assessnent? |
nean - -

MR McCARTIN: Yes. Sure.

VICE CHAIRVMAN CROFF: -- sort of a
validation of the stylizing assunption if you wll.
So that's sort of ny comrent and thought.

MR MCARTIN. Sure. Well, there's a
couple things there. And | think we as a group, when
we developed this approach, would disagree wth
keeping the current conditions throughout the next
mllion years.

Currently, we tend to be at a very dry
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time. Wien we |ook at the information, and it's not,
and once again, I'mnot trying to say we're right, but
| do want to explain our thinking process and that's
t he reason we went out for conmment. But we | ook at,
it seenmed like there was strong evidence for the
majority of the tinme beyond 10,000 years, it is going
to be wetter. So, to hold one of the nore inportant
paranmeters in cal culating those, the anount of water
getting to the repository, at a | ow val ue woul d seem
not to be a fair test for, in our opinion, | nmean for
Yucca Mountain water --

VI CE CHAI RMAN CROFF: No. That's not
guite what | was --

MR. McCARTIN.  Ckay.

VI CE CHAI RVAN CROFF: -- suggesting. It
seenms to me the current situation should be within the
proposed range. Right now, it is well belowthe
proposed range. |'mnot saying that it should be that
val ue.

MR. McCARTIN: Yes, yes. Certainly.

MR WTTMEYER. This is Gordon at the
Center. What the, the estinmates that we're providing
here are a long-term tinme average. You wouldn't
expect to see the | owest lows, let's say what we're in

right now, with the highest highs in a long-termtinme
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average. Think of averaging sine curves that are
slightly different in anplitude or mybe have a
slightly di fferent root-nean-square value. You're not
going to see the | owest values |ike the current val ue
today. This is a long-termtine average. It's a
little bit different kind of a nunber here, we're
tal king about for this stylized climte scenari o.

VI CE CHAI RVAN CROFF: Ckay. | hear you.

MR WTTMEYER Let ne take a crack at it
because | think --

MR. MCARTIN. Well, but, but let ne
continue with this. |[If this were sone other things,
| nmean, and with respect to performance, generally in
just about every repository calculation |'ve seen,
nore noving water is bad to performance. So, there's
an understanding that indeed the nore water will be
bad. Hi gher rel ease rates.

In terms of looking at this long-term
average, recognizing that nost of the tinme it's
wetter, and with that as a backdrop. | think picking
the, | personally | was actually kind of conforted by
13 at the lowend, that it's not that dissimlar than
what we see today and so, sone people have estimated
10 mllinmeters per year as high. | mean, generally

it's five, but, you know, people have gone up to
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al nost 10 for Yucca Mountain. There's a |ot of

uncertainty inthat. So, you know, as the low end |'m

not terribly troubled by it.

The oscillation, | think would add a
conplexity that | don't know how anyone woul d dea
with it in terms of what's the right kind of
oscillation to do over tine, in that, because now you
woul d be dom nant, well it wouldn't be dom nant, you
woul d be af fected by when t he wast e package fails with
respect to this oscillation --

MR WTTMEYER That's it.

MR. McCARTIN. -- and gee, what if | get
a whol e bunch of themfailing when it's |Iow, and so
| " mdribbling out sone rel ease and then, there's sone
period where -- that's a conplexity that |'m not
convi nced, understandi ng the behavior of a Yucca, of
a potential depository at Yucca Muntain is enhanced
by doing the oscillations rather than picking a range
where we're, it's going to be wetter, and I know when
it's wetter, when the waste packages fail, | will have
t he wet conditions.

And | ' mnot overly concerned about whet her
it's comng out of a dry, into a dry, out of a wet,
into a wet, whatever. And, it just, once again, in

terms of a reasonable test, | think the oscillations
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woul d be very problematic to try to describe howthis
oscil | ati ons occur --

VI CE CHAI RVAN CROFF: | don't think you
under stand - -

MR. McCARTIN.  Ckay.

VICE CHAIRVAN CROFF: -- all I'm
suggesting on the oscillation is you, naybe, | nean,
staff --

MR. McCARTIN:  Yes.

VI CE CHAI RVAN CROFF: -- needs to run a
couple of cases, naybe failure at low, failure at
high, just so you wunderstand where, what the
boundaries of this thing are. |1'mnot suggesting that
it should be the stylized --

MR. McCARTIN:  No. Ckay.

VI CE CHAI RMAN CROFF: -- proposal, if you
will.

CHAI RMAN RYAN: Tim at the end of the day
we're trying to figure out what the concentration is
that's going to enter sonme sort of transport schene.
And | think about infiltration and rainfall. And your
earlier coment that sonetinmes the episodic events,
the big rains, are, you know, controlling in sone
circunstances and sonme not.

If | have a dry period, that means | have
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very little water entering the system perhaps, so

novenment's mnimzed. Just accept that as a prem se.

What happens if | now shift gears into a wetter
systenf? | think you' ve got to at |east explore this
i dea of oscillation because -- well, maybe that's not

the right word for it, because can't you get higher
concentration slugs comng out? And | don't nean a
slug all in one day. | nean over sone period of tine?

|'d at | east want to explore that sonmehow
and nake sure that when |'m operating w thin your
range, that | don't have the possibility of what
happens after a dry period and nowit transitions into
a wet period. Do | really get increases in rel ease
rate or am| off-base?

MR. McCARTIN. Well, certainly the -- as
any natural system the rainfall does not conme out, or
t he depercol ati on does not enter as a uniform anount
over tine. And there will be sonetines |arge
variations in that.

However, one aspect of slugs and these
variations, the transport time is generally fairly
|l ong and dispersion and other hydrodynam c effects
will tend to snear out these slugs. And night you see
sone oscillations? There could be some. | would

argue that we do represent differences in transport
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pat hs and we do see sone variation as a result of it,
but there does conme a point where | think the episodic
nature, certainly of infiltration rainfall, | nmean
you coul d have dry years and then wet years. But the
hundreds of years, sonetinmes thousands of years of
transport will tend to snmear that out.

CHAI RVAN RYAN: And again, | don't
di sagree with your point, but |I'm just saying that
when you see a factor of say 5 or so of infiltration
rate, | woul dn't want probably the wong conclusionto
say well, that translates to a factor of five and dose
or concentration.

MR MCARTIN R ght.

CHAI RMAN RYAN:  And | think that's kind of
what Allen, what you're getting at a bit. If you
explore those ranges and how variations over tine
wi thin the range, either at the | ow, the nediumor the
hi gh, what effect that m ght have on concentration on

an estimate of dose. That's hel pful to get an

i nsi ght .

MR. MCARTIN  Yes, and certainly nost
processes are not that I|inear wth respect to
performance, that doubling infiltration will double

the rel ease rate.

CHAI RMVAN RYAN: And of course, certainly

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

60

MR. MCARTIN  For solubility, lots of
radi onucl i des can do that, it depends on the rel ease
rate. There's many factors that come into play, but
yes. It's not a one-to-one with that.

CHAI RVAN RYAN:  Thanks.

MEMBER HHNZE: Tim to help clarify this,
it's ny recollection of the proposed EPA standard is
that they have directed you to mnimze the tenpora
variations going out toa mllion years, but to assune
average conditions. |Is that correct?

MR MCARTIN. To mnimze?

MEMBER HI NZE: To minimze the
oscillations, if you will.

MR. MCARTIN  They have suggested it
coul d be represented as constant conditions.

MEMBER HINZE: Right. And so they should
be represented as an average constant condition of
what you are suggesting and that's what you are --
you're really taking some bounding conditions here,
wel |, maybe not boundi ng, but sone limting conditions
of the 5 to 20 percent and the precipitation.

MR. McCARTIN:  Yes.

MEMBER HINZE: | think that's --

MR. MCARTIN. And people will have
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different views and conments have cone in about the
reasonabl eness of what these nunbers represent, but
yes, the desire is that we're doing a long-term
average and -- Janet?

IVB. KOTRA: | know the Conmittee
understands this for the benefit of the broader
audience, | think it's inportant to renenber that
whi | e EPA suggest ed t hat a single constant | evel m ght
be appropriate, we're not calling for that here. What
we're calling for is in the nultiple iterations that
DCE wi | | conduct, that each tine they do an iteration,
t hey sanple over this range.

Now | know like | said, | know the
Conmittee understands that, but | think sonetines in
our shorthand, the way we speak, it gives a false
i npression that sonmehow we're only interested in a
single value over all time and that's not what we're
doi ng here.

VI CE CHAl RMAN CROFF:  This range of 266 to
321, that's your best stab at the average
precipitation over very long tines?

MR. McCARTIN. Yes, that was based on the
site at USGS docunent on the anal og sites that was
representative of the last glacial maximum

And so all we did was just take the --
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VI CE CHAI RMAN CROFF: Those are the words

that are confusing ne, "last glacial nmaxi nrum"

MR. McCARTIN:. That's out of the report.
That's what they estimated the infiltration because
t hey took --

VI CE CHAI RMAN CROFF: | nean is a gl aci al
maxi mum representati ve of the average climte over a
mllion years?

MR. McCARTIN: And we expect to get
comment on that. |In general, there is this range that
we think i s not unreasonable for nost of the tine from
the -- for the nonsoon and interglacial. 1It's close
enough that we are using it.

VI CE CHAI RVAN CROFF: Forgetting whet her
it's reasonable or not, I'mjust trying to establish
fact. That range is representative of a glacial
maxi munf

MR. McCARTIN:  Yes.

VI CE CHAI RVAN CROFF:  Thank you.

MEMBER VEI NER: To get back to one of the
comments that Dr. Sagar made, there are places in the
United States which have this range of rainfall.
happen to live in one of them And it seems to ne
that it ought to be possible to neasure, to get sone

kind of field nmeasurenents of deep percol ation over a
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period of years in places that today mmc this
rainfall pattern. Because they certainly exist and
you coul d | ook at a range of, you have different soi
dept hs, different bedroomexposed. You could | ook at
a range. And it seens to ne that woul d anchor your
estimates in some kind of valid reality.

MR. McCARTI N:  Yes.

MR WTTMEYER. Can | just say sonething
before we proceed? W've actually |ooked at a | ot of
di fferent studies conductedinsimlar air to sem-air
climates where there has been sone very good
guantitative work done on many scal es from using
sinple wing lysineters run over tine to | suppose
different types of regional recharge estimtes, such
as using a tool like the Demecci-Ekin forrmula and this
range of 5 to 20 percent of the annual precipitation
becom ng net infiltration is the termI'll use from
t hose studies, isn't very reasonabl e range for simlar
cli mat es.

MEMBER VEI NER: Thank you. | think that's
a very inportant statenent.

MEMBER HINZE: | think one of the probl ens
here, Ruth, is that we don't want to just duplicate
the precipitation. Wat we have to duplicate, the

ot her conditions that go along with the | ast gl acial
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maxi mum  And that very much affects evaporate
transpiration, in particular. And also, well, nany
ot her factors, but particul arly evapor at e
transpiration. So you just can't go to your backyard
where you have 11 inches of rainfall to dothat. It's
not going to be conparable to the last glacial
maxi num

MEMBER VEINER:  No, | understand that.
But | think Gordon's statenment was very cogent that
there is a basis, a nmeasured basis.

MR. MCARTIN. Just to finish this up
obvi ously, we took the too | ow values and multiplied
them and two high values to get a range. W did use
a log-uniformdistribution. Wy |log-uniforn? Well,
depercolationisreally anultiplicative process. This
woul d suggest a logarithm c distribution.

W really have no basis for favoring
either end of the distribution and so that would
suggest a uniformdistribution. W ended up with a
| og-uni form distribution.

In terns of that distribution, what
happens? Really, when you sanple this, you'll end up
wi th a nean val ue of approxinmately 32 mllimeters per
year which is approximately 6 tines greater than is

currently estimated for Yucca Muntain under the
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current conditions.

And now to the status. The EPA coment
period ended on Novenber 21st. Qur comment period
ended on Decenber 7th. As | said, we put forward what
we believe was reasonabl e basis for proposal. W'll
consi der the conmrents and we woul d expect to finalize
our regulation shortly after EPA finalizes its
standard. That's really where we're at, at this
poi nt .

Al ot of good questions, suggestions. |I'd
be happy to answer further questions.

CHAI RVAN RYAN: Let's go around. Jim do
you have any questions?

MEMBER CLARKE: Going back to your
illustrative-dose calculation, the neptunium really
tracked well the dose for all the radionuclides. You
did nention that you think it is inmportant to | ook at
ot her waste package degradation scenarios. | guess
that reflects a particular set of assunptions.

Can you then use neptuniumas a surrogate
to look at a nunber of scenarios or would that be
beneficial too?

MR. MCARTIN. Certainly, | think just
bef ore ot her purposes, we would continue to include

i odi ne and techni ci um
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MEMBER CLARKE: The nore nobile --

MR. McCARTIN:. Yes, just because of their
nmobility and we are in the process of addi ng pl ut oni um
colloids. W're not aware of any significant change
that will make, but certainly in | ooking at the DOE
cal cul ations, plutonium colloids do contribute, but
it's certainly at present we have approximately 21
radi onuclide -- 21 or 22 radionuclides that we
simul ate for the groundwat er pathway.

And we are looking at ways to sinplify
that list of radionuclides just to nmmke it nore
efficient, because it's a mllion year calcul ation
It just takes a little bit |onger than 10,000 years.

MEMBER CLARKE: It just struck ne that the
area, to ne would have a great deal of uncertainty as
when they fail, how they fail and what happens after
that. And limting the nunber of radionuclide,
woul d think, would let you do a -- look at a | ot of
scenari os perhaps. | don't know the details about the
nodel and the tine required and all that.

MR. McCARTIN. Certainly what 1'Ill say,

t he gedanken experinments that | do with the code, |
often use neptunium and occasionally I'll throwin
techni cium or iodine, but you can learn a | ot from

neptuni um  You obviously, whatever -- if you feel
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you' ve | earned sonet hing significant, you go back and
redo it for the full suite of radionuclides, but
you're absolutely right that just running the code
wi th neptunium you can learn quite a bit.

MEMBER VEEI NER: Couple of things. Tim if
you go back to your slide 11, the infanous slide 11
| assunme that from what you said that you were
including nobility, sone kind of nobility in this
sl i de.

MR. McCARTIN. Oh yes.

MEMBER VEI NER: M question is since your
peak | ooks to be eyeballed at around a little nore
t han 100, 000 years, maybe 125, 000, 150, 000, why are we
going out to a mllion years?

MR. McCARTIN. Well, you don't know the
peak is there unless you go out longer. | nmean it's
easy to say where the peak is after the fact, but --

MEMBER VEI NER:  But now | ooki ng at this,
you know, you can see that after 500,000 years, your
dose is very greatly decreased and it even decreases
mar kedly after 200,000. Wuld it make sense if this
were not a regulatory world, but would it nake sense
to say okay, we only need to go out to 200, 000 years?

MR. McCARTIN. Oh sure. And certainly in

terms of when you're using the code, yeah, |[|'ve
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flipped it at 500,000 years, just because -- just to
get the nunbers out faster for no other reason. And
once you know things, you'll still need to at sone
point go to a mllion to convince soneone of what
happens. And certainly -- | nean the reason this
occurs at that | ocation, in general, in our code, nost
of the waste packages have fail ed around 80, 000 years,
60,000 to 80,000 years. And that's why it occurs

t here.

And we have a single non-tine dependent
degradati on of that waste package. |If we put in tinme
dependent degradation of that waste package, it may
nove this around, do sone other things, so there are
ot her things that m ght occur.

MEMBER VEI NER: | have two nore quick
ones. How does your estinate of the influence of
climate change conpare to the Departnent of Energy
estimtes? W had a presentation nore than a year ago
of their estimtes of climte change and | just
wondered, are they very far apart? Are they simlar?

MR  MCARTIN. Well, certainly our
proposal is looking to specify a |ong-term average
val ue and neither prior to this current rul enaki ng, no
one was estimating climte change in that manner and

| can talk to our previous -- the code we currently
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have, the TPA-401 code has M | onkovitch cycle, 100, 000

t housand year cycle of going up and going down with
climate change, a relatively gradual up and down for
climate change. That was our representation.

The Departnment had these steps, these
very instantaneous steps to represent climate change,
some of which were fairly large, so | think we're both
-- thesimlarity is we were both estinating that that
conditions woul d get wetter out in the future, but we
had a snooth M I onkovitch 100, 000-year cycle whereas
they had a very rigid step function that was repeated
for every realizationit was exactly the sane in terns
of the timng of when clinate changed, etcetera.

MEMBER VEI NER:  Thank you.

CHAI RVAN RYAN: Bill?

MEMBER HI NZE: Coupl e of questi ons,
pl ease. Are the questions and conments of the public
going to be nade public?

MR, MCARTIN. Well, they are. They
currently are on our website. |If you go to either the
internal NRC or the public NRB website, there's a --
| think on the hone page, there's a tab that says
rul emaki ng and you can get to proposed rules. There's
a coupl e clicks and as conments are recei ved, docketed

and put into ADAMS, they are nmade avail abl e on that
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website. And | will say the last time | | ooked which
was either late last week, yes, | think it was late
| ast week, there were six coments, | believe, on the
web site. Six.

Mor e have been recei ved, because t hey have

come in under the -- you tend to get nore right at the
last minute and the State of Nevada's comments, | was
told, | have not seen it, is approxinmately a thousand
pages. And so reading that -- getting that scanned

into ADAMS takes a while. So the State's comments
have been recei ved, putting that up on ADAMS wi I | take
a while. So there is sonme delay, but certainly

addi tional coments have been received and as
appropriate, SECY puts themon the website, yes.

M5. KOTRA: | just want to add that within
that six that may have been up prior to the close of
the comrent period, there were many repetitions of
sone of those same ones that were received and have
been treated, you know, we put discrete comments in,
but we don't repeat nultiple bulk mailing type of
t hi ngs.

MEMBER HI NZE: And one final, nore
phi | osophi cal question. One of the things that we' ve
seen during the past decade and the past two decades,

we've seen a trenmendous increase in our ability to
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predi ct recharge or what we think is recharge. The
processes, we understand better, the input, etcetera.

And so we're doing a nuch better job. [|I'm
wondering as you | ooked at the surrogate for clinate
change, if you considered the possibility of not
speci fying specific values for the recharge, but to
make this in a nore general sense so that based upon
principles that would help us to -- would make it
possible to incorporate new technol ogies, new
i nformation?

MR. MCARTIN. As | renenber it, that
parti cul ar approach di d not cone up i n our discussions
based on the | anguage that was in the standard, that
we felt we should provide a value and it would be no
guestion in terms of what it is.

The Commi ssi on al ways has at its di sposal,
if at sone later time, they learned sonething is
either incorrect or not appropriate, we can nodify
anything in our regulations. So | appreciate the fact
that yes, know edge goes forward, but it just seens
for the nost direct way for us to provide the value is
an explicit nunber.

MEMBER HI NZE: It kind of smacks of the
groundwat er travel time show which we had in 60, of a

very specific nunber. Thank you.
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MR. McCARTIN.  Although | tend to | ook on
it nore, as Janet indicated, this is a stylized
approach for sonething that trying to get a handl e on
what the climate is going to be for the next mllion
years is a daunting task. Likewi se, for the
reasonably maxi mal |y exposed individual in the rule,
how much water is someone going to drink per day? W
specify, the EPA specified two liters a day. Now
people are going to drink less. People are going to
drink nore. That's a reasonable test. | believe that
specifying this value, our desire was a simlar kind
of thing.

| can no nore -- | can't tell you how much
people are going to drink in the future, but two
liters a day is reasonable. The approach, we tried to
put forward sonething that we believe is a reasonabl e
test for an average climate to use in the cal cul ati on.

So | prefer to look at it nore |ike well
two liters a day is sonething that the absolute
nunber, here it is, use it, a simlar kind of thing
for climte change.

CHAI RVAN RYAN: W have for perhaps one or
two nore questions. John, you had your hand up, John
FI ack?

MR. FLACK: John Flack from ACNW St af f .
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| " mcurious about the curve you have up there and the
sensitivity of that curve to the integrity of the
wast e packages. And should the waste packages fail
early or later, how sensitive is that curve?

And then given that, if it's wetter
earlier, will that fail the packages sooner and is
that all accounted to by the nodel ?

MR. McCARTIN. Well, the nodel certainly
accounts for the potential for different failure tines
of the waste package. W have approxi nately eight
sub-areas and we calculate a representative package
for a sub-area. So there's only eight, but within
t hat sub-area, you have different infiltration rates.
Most inportantly different tenperatures and so you
have the potential for different corrosion rates and
that inpacts the tine that the package fails.

It certainly is very sensitive to when the

wast e package fails. The peak, | would maintain,

woul d not be sensitive, that neptuniumhas, | believe,
a2 mllion year half life and so if | nove this out
to say 400,000 years, and I'Il do that test. | can

artificially extend the lifetine of the waste package
and see what happens, but the neptuniuminventory is
going to be pretty nuch the sane. M guess it would

be unaff ect ed.

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

74

The only -- the biggest thing that I would
say from a time standpoint that affects the
calculations is extrenely early waste package fail ure.
Extrenely early as in the first thousand years. When
the source termis hot, the release rate tends to be
hi gher and so if you had waste packages early on, you
tend to get a higher release rate but that's --

MR. FLACK: That's what | nean. |f you
can show that the packages will survive for the first
10, 000 years, then it really doesn't pay to go and
pursue how t hey' re goi ng to degrade post-10, 000 years
or spend a large effort in there. | guess all the
action is up front, right?

MR. MCARTIN. Right. But and | agree
with that statenment, but as a reviewer of the DCE
potential DCE |icense application, | want toreviewit
from a position of understanding. And | want to
understand, as | was tal ki ng before, does the way this
wast e package fails affect that dose estimate so | can
understand better how DCE represents. They have a
di fferent nodel than we have. They have patches that
grow with time and there's different release
nmechani sms, so they have a slightly different way of
representing that waste package degradati on.

My gut tells ne it probably doesn't make
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a big difference, but it's something that we haven't
really | ooked at much in the very long tinme frane and
it's sonething to explore, but in general, the early
on, during the thermal phase i s when t he wast e package
failure is of nobst concern.

CHAI RMAN RYAN: Just one | ast question and
then we'll take our scheduled break so we stay on
schedul e for early speakers here and then we'll cone
back after break

MR SCOTT: Mke Scott, ACNW Staff. Tim
woul d you care to hazard a guess as to what that curve
woul d | ook like if DOE goes back to the cold
repository concept?

MR, MCARTIN. It mght not | ook any
different. It mght not.

Assunming and this is assuming the -- and
there continues to be updates in the paraneters and
nodel s of our code. Assuning the waste package
failure continues to be in the 60,000 to 80,000 year
time frame, because a cold repository, if you're
| ooking at elimnating bad chem stries early on that
could potentially fail the waste package, at least in
our code, we don't have those bad chemstries
occurring early on.

So the failure of the waste package i s not
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bei ng caused by this bad chem stry early on during the

thermal period and so | don't -- at least as a first
assunption, | don't think it would change mnuch.
However, | will say -- | amnot -- we can

get back to you with the corrosion experts. Corrosion
is the long-term corrosion with a cool repository,
woul d this be pushed out even further? | -- we don't

have the people here to talk to the corrosion, but the

bad chem stries early on aren't the issue. If it was
cool er, does it change it dramatically? | don't now.
In our nodels, so | draw the distinction. It's

possible in the DCE nodels. Maybe that woul d nmake a
much bi gger difference.

CHAI RMAN RYAN. Tim to finish up before
our break, | think the idea of how the package
interacts with these new views of infiltration m ght
be a topic for our discussion down the line, sane as
devel opi ng your thinking a little bit nore, but there
are some good questions on those aspects.

So with that, we're schedul ed for a break
at 10:15 to 10:30. Let's conme back at 10:35 and we'll
start pronptly, picking up with our ot her speakers and
hopeful | y conti nui ng t he di scussi on through the end of
our norning session. W'Ill start with sonme other

guestions after our presentations.
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Thank you.

(Wher eupon, the foregoing matter went off
the record at 10:20 a.m and went back on the record
at 10:37 a.m)

CHAI RVAN RYAN: Ckay. We'll reconvene and
begin with sone additional presentations on the
reasonabl eness of infiltration. The NRC infiltration
assunption that proposed Part 63.

Leading us for the rest of the norning
session will be Profession Hinze. Bill?

MEMBER HI NZE: Thank you very nmuch. W
have two speakers in this unit on the reasonabl eness
of NRC s infiltration assunptions and their proposed
changes to Part 63.

The first presentation will be involved
wi th the chl ori de mass bal ance whi ch t akes a prom nent
which takes a promnent role | this. And it will be
given by Ward Sanford, Dr. Ward Sanford who is the
research advisor on groundwater for the US
Ceol ogi cal Survey.

And as Senior Hydrogeologist for the
Research Hydrol ogist for the Survey, he has witten
extensively on recharge and particularly the chloride
mass bal ance nethod which is referred to in the

di scussion of the revised Part 63.
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Wth that word, it's yours.
MEMBER HI NZE: Thank you. Ward?
DR. SANFORD: So from what | understand

now, in the Federal Reqgister there was a reference to

some wor k done using the chloride nass bal ance net hod
at Yucca Muntain to also estimte recharge rates
during the last glacial maximum So this is sort of
a two part presentation here.

|"mgoing to start with a broader context
for those of you who aren't famliar with the chloride
mass bal ance technique. And we'll give you sone of
t he assunptions, the backgrounds, a couple of sinple
cases where it has been used successfully.

And then what are sone of the issues
i nvol ving estimating recharge at Yucca Muntain that
it mght involve understandi ng how the chloride mass
bal ance assunptions m ght work there.

So as | was saying, first I'll give sone
background on the chloride mass balance nethods,
assunptions and exanples. And talk about a little
nor e general about transport water and chloride inthe
unsaturated zone in arid environments. | think there
have been sone very interesting things that have been
| earned just in the |ast few years.

And then how this mght apply at Yucca
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Mountain. A very sinple first presentation of how
some nunbers were cal cul ated and then give it over to
Chen Zhu who will go into a |ot nore detail on how

t hat approach was used at Yucca Mountai n.

So here's the sinplest form of the
chl oride mass bal ance approach. First of all, it
really is just applying to any conservative sol ute
that isinthe precipitation then ends up in recharge.
It's just the chloride happens to typically be the
nost conservative solute so that's what is nbost often
used. And it has now been just called the chloride
mass bal ance.

Essentially you are just bal anci ng nass as
you have precipitation fall on the |land surface and
evaporation then fromthe rue zone near the
evaporation and transpiration. And then what gets
bel ow t hat down to recharge and deep percol ation al so
has chloride init.

So the key factor here is that evapo-
transpiration does not -- it takes water but not
chloride. So you can wite a sinple balance equation
here that the precipitation tinmes the «chloride
concentration in precipitation has to equal what cones
out the bottomhere, which is the recharge flux tines

t he concentration of chloride in the deep percol ation
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wat er or the groundwat er.

Since these two terns are equal, you can
rearrange and solve for recharge so that if you know
the precipitation rate, the concentration in the
precipitation, and the concentration in the
groundwat er, you sinply can then estimte recharge.

Soif the chlorideinthe concentration of
groundwat er, for exanple, is ten times that of
precipitation, thenthat's telling you that only one-
tenth of the precipitation ended up down here as
rechar ge.

Now t here are some inportant assunptions
if you are going use this. One, if you're going to
use that sinple form|l was just describing, you need
to assune that there is steady state flow for your
nmeasurenents. You al so assune in that consideration
that there is no runoff fromthe system |If there's
runoff, you have to sonehow account for that.

Al so that sonmehow you've accounted for
your ant hropogeni ¢ sources or that you' ve neasured t he
dry input on the |and surface if there are any there.
And that your measured sanpl es have to be a good
statistical average.

| f you take one core at one place and get

nunbers, you have to ask yourself does that represent
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the whole area I'minterested in or do | need to take
a whol e range of sanpl es?

Typi cal ly what you are sanpling is in the
matrix fine grain material. |If it is a fractured
rock, then you've got to worry well, is there a |l ot of
bypass goi ng on around what |'ve sanpl ed for exanple,
t hrough fractures or nacropores?

And if all of these assunptions are valid,
then you mght expect a chloride profile in the
unsaturated zone to | ook |ike this where right at the
surface, you've got concentrations of chloride
represented precipitations. These are going to
i ncrease as you go below the | and surface a neter or
a fewneters until you get bel owthe root zone, there
isS no nore transpiration.

Then if you are at steady state, those
concentrations should be relatively constant down to
t he watertabl e.

So just a coupl e qui ck exanpl es where this
seens to have worked fairly well. | worked with
Warren Wod when he was at the USGS in the High
Pl ains, Southern Hgh Plains in Texas. And we did a
sinple cal culation | ooking at wet and dry chloride in
precipitation all across the Southern H gh Pl ains.

W al so | ooked at the published chloride
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val ues i n groundwat er from3, 000 wel | s across t he Hi gh
Pl ai ns, took and average. Turns out there is very
little runoff across the High Plains. A lot of it
focuses into very little small playas which then
recharge the Qgallala Aquifer there.

And doi ng these very sinple cal cul ati ons,
we canme up with a calculation of 11 millineters per
year average recharge to the Qgallala. And it was
interesting back in 1937, C. V. Theis made a very good
estimate of recharge just | ooking at the sl ope and t he
wat er table and the known transm ssivity of the
aquifer and came up with a nunber that was very
simlar. So we -- very close to this, in fact, so we
t hought that was a good way to estimate recharge there
on the Southern Hi gh Pl ains.

Another case | was recently sort of
involved with was in the Al buquerque Basin where we
were doing a lot of work collecting environnental
tracers in the basin. W were creating a groundwater
nodel for the Al buquerque Basin and using C 14 and
doi ng paleo simulations intrying to esti mate what the
recharges were in the Al buguerque Basi n.

And al ong there -- along the eastern side
of the Al buquerque Basin there's the Sandi a Mount ai ns

and other nountain ranges there. So a |lot of the
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recharge in the basin falls in the nountains and t hen
runs through these little streans and epheneral
streans in Arroyos. And then discharges out onto the
flats here. And that's how a | ot of the recharge
curves right along the nountain front.

So Scott Anderholt at the USGS in
Al buquerque did this study along the nountains there
| ooki ng at these individual little watersheds that run
off. So he calculated the area here and how rmuch
precipitation cane in, what the concentration was.
That all got focused out here onto the nountain fronts
and into the streans.

He t ook concentrations of groundwater out
here and made sone conparisons. And so in this case,
he wasn't looking at a flux versus flux but sinply
cal culating total vol une and mass of chl oride and t hen
putting it into the nountain front here and com ng up
with a volume nmetric rate of recharge. And that cane
up with about 11,000 acre feet per year along the
entire mountain front.

W conpared that with our nodel which we
were calibrating using carbon-14 from these val ues
here and we cane up with quite a good simlar nunber
to what he got with the chloride mass bal ance. So we

thi nk the nunbers are at | east consistent with other
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met hods t here.

So now you m ght want to ask yourself --
and renenber that profile has shown you what chl ori de
should ook like if you are assum ng steady state in
t he unsaturated zone, does chloride tend to | ook |ike
that in arid clinmates? And the answer is no.

If you look at steady state chloride
profiles, for exanple, these were plotted and conpil ed
here by M chell e Wolvard who is now at the USGS from
sorme different sites around the west here. Typically
this is what you see. You get a great big bulge in
chloride her inthe top fewneters. And then it goes
down relatively -- quite dilute for the rest of the
way bel ow t hat.

So it doesn't look at anything like the
steady state nodel. You get this bulge in chloride.
And what this high chloride then nmight be suggesti ng,
of course, is that very little recharge has occurred
in the last hundreds to thousands of years. It has
been accunul ating here in the top part of the soi
profile.

So what does that mean? 1Is there anything
we can do when we conme to a situation like that?
Vell, one approach people have tried to use is

something you mght call a transient chloride mass
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bal ance appr oach.

Let's just assune that there's piston flow
down t hrough here. And that there has been a constant
precipitation flux. You can do sonme cal culations. |If
you assune the chl ori de constant precipitationis al so
constant and you can assune the recharge then varies
with tinme, you can actually sort of calculate the
accurrul ation time through past here for this vertical
segnent of the profile.

If you do that, then you -- the
calculations reveal actually that this anount of
chloride, for exanple, would take several thousand
years to accunul ate at very small infiltration rates.
So it's sort of an adapted chloride mass bal ance
appr oach.

What M chel |l e Wol vard al so did recently,
just in the past few years, is sone very interesting
simul ati ons of the unsaturated zone here. And here
she has |ooked at four different profiles out in
sout hern Nevada here in an area not too far from
interest to us.

And she did sonme detailed nodeling of
vertical profiles to match both the tensions they see
in the unsaturated zone, the hydraulic tensions, and

also the chloride bulges trying to get fits to
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chl ori de bul ges.

So you'll see you get these little
chl oride bulges here in a few neters bel ow the | and
surface i ke | was showi ng before. A couple of these
you get bulges a little bit deeper which suggest,
per haps, sone ol der things going on there.

Let me see here. But what she found out
was actually very interesting. How do | go back here?
Can | go back? Previous? There we go.

She simul ated not only water novenment but
also water vapor novenent, heat transport, and
solutransport. And di scovered that under these dry,
steady state conditions, there is a net -- in this
deep section, contrary to what a |ot of people have
sort of assuned that there is sone very snmall novenent
downward continuously of this water, there is a net
novenent actually upward in this system

The plants up here, the desert plants are
keeping the system very dry because they are very
efficient at taking out water. There is actually a
smal | network of novenent of water upward in this
system And not downward over tine.

MEMBER HI NZE: Are any of these -- Ward,
if I mght, are any of these in fractured rocks where

there is a matric flow but rather fracture fl ow?
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DR. SANFORD: | don't so. |If they are

what they probably sanpled here are the matrix
materials. But what she was able to do is to try to
fit those different curves of chloride -- as | was
saying, she sinmulated water, heat, and vapor and
chloride transport. She was using the FEHM nodel from
Los Alanps Laboratory. And these are the four
different profiles she was sinulating.

She could adjust -- and this is tine here
along the X axis. So here is present and this is back
in tinme. She could adjust between dry periods where
she woul d set the tension in the top of the soil very
dry approximately to what the plants are keeping it
at .

And then you get these intervals of sone
type of net recharge event that would nove the
chl ori de downwar ds.

So they essentially build up in the dry
periods and then get noved downward in these wet
periods. So as you can see -- renenber the profile,
these two profiles 1 and 3 showed sone | ower bul ges.
Those were essentially -- had to be reproduced by
havi ng wet periods a | og way back about 100, 000 years.

And there was an interval of dry here

until about the | ast gl acial maxi mumor the end of the
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| ast gl aci al nmaxi rumwhere the precipitation occurred
to help nove the profiles down a bit. Then
essentially in the last 10,000 years there has been
zero recharge.

So what might all this add in terns of our
di scussi on about recharge at Yucca Mountain -- and
t hese i ssues have been brought up this norning al ready
as wel | .

This was just sonething out of Fred
Phillip's recent paper sort of sunmarizing a |ot of
what he knows about climate change in the desert and
how it effects recharge, saying it is clear that a
focus solely on changes in precipitation constitute a
great oversinplification. Changes in other fluxes
that redistribute precipitation after it hits the |l and
surface nust be considered.

So these are a generation of runoff,
evaporation, and transpiration. And in talking in the
di scussions this norning, all of these are being
consi der ed.

MEMBER HI NZE: Excuse ne.

DR. SANFORD: Yes?

MEMBER HI NZE: Let nme ask you a question.

DR SANFORD:  Sure.

VEMBER HI NZE: In terms of fracture fl ow
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rather than matrix flow, are any of these proninent in
one or the other? O are they prominent in all? O
how do you see that?

DR. SANFORD: How do | see --

MEMBER HI NZE: See the --

DR. SANFORD: -- relation to the chloride
mass bal ance?

MEMBER HI NZE: -- for exanple, thernma
gradients, matric potential?

DR. SANFORD: As far as |I'm concerned --
as far as | amaware of -- fromwhat |I'm aware of, |
have not seen those simulated. | nean it is a much
nore conplicated system So nmaybe sonebody out there
istrying tosinulate these. But the sinulations that
Mchelle did were the first |I've seen, you know, the
fully coupled sinulation in the unsaturated zone
peri od.

So the sinplist thing to start with was
this matrix material. So | have not seen it progress
to |l ook at what the effects are in a fractured rock.
However, |'msure the theory is out there. And
perhaps the codes are there to do it. But it's
conplicated. | haven't seen any results yet. But
peopl e can correct nme if they' ve seen sonet hing.

MEMBER HI NZE: Thanks.
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DR. SANFORD: So you're tal king about

vegetation changes. The Pl ei stocene-Hol ocene
transition showed the w despread replacenent of a
pi non-j uni per forest by desert scrub vegetation. Now
| haven't read -- this norning we were tal king about
t he anal og sites.

And | haven't read that USGS report. |
was actually glad to hear they were | ooki ng at anal og
sites. |It's one of the first things | thought of, you
know, | was thinking about why don't they | ook for
some analog sites. So likely those sites were pinon-
juniper forests which seem to be the type of
veget ati on around during the last glacial maxi num

And in know there has been one study at
| east by Wyolvard and Phillips of these different
vegetation types. | believe it was in Wst Texas
where they | ooked at these different -- recharge under
the different sites where they tried to see that al
other factors being equal, essentially the forests
all owed nore recharge to infiltrate and cone down as
deep percol ati on.

Essentially the desert scrub are nuch nore
efficient at sucking up every last drop of water
whereas the forests, for exanple in their study under

the desert scrubs, there were thousands of years of
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chl oride beneath the scrubs but under the pinon-
juni per forests, there was only about 200 years of
chloride built up under the forest, suggesting, of
course, that the recharge is significantly higher
under forest than under desert scrub.

So this leads to another point which I'm
sure people are aware of here but if you're trying to
estimate the percentage of precipitation that ends up
in recharge, it's not a sinple linear function where
you can say in one area it is always going to be five
percent but it is going to change as precipitation
changes.

In arid areas, it could be very close to
or equal to zero. But then at sone point, you get
this threshold, and it 1is possibly related to
vegetati on here, where suddenly you can get a rmuch
faster increase in this percentage of precipitation
that is recharged. So that that percentage increases
with increasing recharge. And it is nonlinear.

So as has been pointed out this norning,
recharge in Basin and Range Province in Nevada,
typically in Yucca Mountain, tends to be nore aerially
distributed at the high elevations. And in the
fractured rock areas with | ow soil horizons.

But then it gets focused down 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

92

channels at the internediate elevations. As you go
fromthe ranges out onto the slopes into the basins
you get channelized flow. And then typically out in
the very broad areas of the basins, the recharge is
nonexi stent -- is very |low or nonexistent.

Al so another point | was just trying to
make this norning and | think people are aware of,
there is high tenporal variability in this
precipitation. And so it |leads to greater recharge.
When you' ve got focused events while | ess variability
if you have very frequent but not intense storns,
you'll actually get |ess recharge. There's nore tine
for that water to evaporate and transpire than if you
have single, you know, large events that are very
i nfrequent.

MEMBER HINZE: |s that also true of snow
on these higher elevations? That you get nore
recharge from snow than you would from precipitation
-- fromliquid precipitation?

DR SANFORD: |I'mnot a snow -- | nean
| "' mnot an expert there on snow. |'msure there is a
di ff erence because the snoww || stay there for a long
time. Depending on your conditions, a lot of it can
evaporate before it infiltrates. But |I'd have to

refer to soneone who is --
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MEMBER HI NZE: But the chlorine stays in

that. And if it is recharged, it will go into the
subsurface, right?

DR. SANFORD:  Yes.

Also, the fact that there is a lot of
variability in recharge here, so it is a function of
el evation, vegetation, and thickness of soil. A
couple of Alan Flint's diagrans |ooking at
statistically how the recharge m ght be distributed
based on that. The Yucca Mountain Repository here.

Then it is al so a function of the geol ogi c
framewor k under the system In this case, it is quite
conpl i cated because as Bill is pointing out, there are
a lot of fractures in the system And we've got sone
geology in there wth different perneabilities,
different capillary conditions in the different
| ayers. And, for exanple, we've got perch layers in
there as well.

And as | was saying, the tenpora
variability, nost of the recharge will occur often in
the | argest precipitation events -- things that should
be consi dered and are being considered, | believe.

And if you just look at -- this was an
interesting plot of some C- 14 ages fromgroundwater in

the Amargosa Desert and Yucca Muntain. And
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unfortunately, you can't see the difference here
bet ween the dark and the |ighter ones as it comes out.

The dark areas are up here, here, here.
Those are Yucca Mowuntain. But the overall picture
here is if you just |look at sone raw C- 14 data, you
can see that nost, if not wvirtually all of the
recharge has occurred during the wetter period of the
| ast gl acial maxi mum

|"msure you are all famliar with these
and nore famliar with these sections than | am
Sections here through Yucca Muntain, potential
repository watertable here. But what has conme up now
using the chloride mass balance is both in the
wat ertabl e and in these perched horizons here.

There are values for chloride and sone
other isotopes that could be used to nake sone
calculations using a balanced sort of approach,
chloride balance -- or naybe extended chloride
bal ance, if you will, cal cul ati ons of how nuch of that
wat er i s Hol ocene wat er versus Pl ei stocene water. And
what m ght the recharge rates have been to get those
values in these perched water table and also in the
saturated ground water.

"1l just show you quickly here and

exanpl e of one that was done. Chen Zhu is going to go
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into nore detail about these kinds of calcul ations.

One of the nunbers that was used was the
)180 and the deuterium which shows simlar things
here. But the )180 of Hol ocene precipitation here is
about mnus 12. And fromthat in the Pleistocene,
they're assunming it is about mnus 14, about two per
ml lighter.

They got these nunbers |ooking at the
|l ong-term record from Devils Hole that |ke Wnograd
and others have collected. And during the shift,
there was about a two per ml shift in Ol8 in the
rainnvater due largely to the fact of the cooler
t enper at ures.

So if you sanpl e the waters under there at
Yucca Mountain in the perch zone, sone of the
unsat urated zones, and i n the groundwater, you can see
this variation between what | ooks |i ke Hol ocene wat er
and what | ooks |ike Pleistocene water. So this water,
for exanple, in the perch zone is approximately right
here. So this nmeans this water recharged sone tine
during the transition period between Pl eistocene and
Hol ocene or perhaps it is a mx between Pl eistocene
wat er and Hol ocene water.

And if you assunme that, then you could

sinply do a fraction calculation here to say okay,
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what fraction of the water was Hol ocene wat er and what
was Pl ei stocene water. So here are sone tables of
their calculations. Here are sonme fractions they cane
up with based on that -- based on these two different
bore holes that were in the perch zone.

There are the )180 nunbers. They' ve al so
got chloride precipitationthey' re using. The nmeasure
chloride in the perched water. And then fromthere,
you can calculate and fraction out what is the
Hol ocene and the Pl ei stocene water.

Then if you use another nunber, this
chlorine 36 nunber, which there are data what it is
today and what it m ght have been in the Pl eistocene,
you can cone down to estinmating actual fluxes here for
Hol ocene and Pl ei stocene that nust have occurred to
give you the concentrations in the water you see
t oday.

So you see the Hol ocene ones are | ower
than the Pleistocene. They range from about seven
mllinmeters a year up to 40 mllinmeters per year in
t hat case.

MEMBER HI NZE: Wil e you have that up
there, can you speculate on the source of the
variation in the Pleistocene of a fourfold nature

bet ween between UZ-14 and SD-7? 1|Is that in the
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nmet hod? And is that in the geology? |Is that in the
surface topography?

DR SANFORD: | think there's a | ot of,
you know, a lot of variability what can conme into the
nunmber, the chlorine nunbers, there is avail able.

|"m sure chloride in that perched zone
there is probably variability. In chlorine 36, there
is sone variability in )180  So given those
variabilities and you run it through, this nmay be the
variability you can see. O the other possibility I
think one of these is farther south. Maybe one is
farther night. Maybe there was variability in the
space.

But just given those single nunbers, it's
hard to, you know, tell which one of those is
responsi bl e for those vari ations.

Per haps one of the other i ssues we have to
t hi nk about is where did that perched water cone from
Are we talking about direct infiltration from above
into these pools of perched water? You know know ng
the geology, that's probably not likely. There is
some distorted path down through the systemthrough
whi ch that perched water has been accumul ati ng.

So maybe one of the questions is when you

do this kind of calculation, are you assum ng that
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recharge rate in an area directly above the perched
water only in that area? And is there variability?
O does that represent an average for the whole
mountain? O is that just fracture flow and so
sonmehow t hose nunbers mght be a bit distorted? |
think those are questions that you might want to
di scuss.

PARTI CI PANT: It's interesting that
Hol ocene gi ves pretty consi stent value there. And yet
the Pl eistocene does not would suggest that its --

maybe in the variability of the assunptions rather

than the geology. | don't know.
PARTI CI PANT: | nmean you are al so assum ng
and | know in isotope hydrology, this is kind of

assunmed a lot. People find N nmenbers. And they |ike
to mx Nnmenbers. So this is what has been done here.
Essentially you are assum ng you got one water that's
Hol ocene water. And the other is Pleistocene water.
And sonehow those exact N nenbers mix. Were in
reality that's not exactly what happened, you know,
that potentially effect the nunber you get here.

Maybe 1'Il turn it over to Chen Zhu.

PARTI Cl PANT: Well, let's see if there are
any questions. Jim questions?

MEMBER CLARKE: Well, | was just wondering

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

99

where those bore holes are in relation to the charts

t hat you gave us.

DR. SANFCRD: I|"mnot even sure | can
answer that question. |'m sure sonebody el se here
knows the answer to that. Let's see. | have a --

MR. HAMDAN. Ckay, UZ-14 would be this
ri ght here.

PARTICIPANT: It's in the northern part,
okay.

PARTI Cl PANT: Here is the repository.
It's up here?

PARTI Cl PANT: Ri ght.

PARTI Cl PANT:  Ckay.

MR. HAMDAN: And in the south, way south.

DR SANFORD: Farther in the south. So
one is upinthe north. One is farther in the south.

PARTI Cl PANT: Yes. And that was your
guess as | recall.

MR. HAMDAN. But according to M. Lee,
both of these rings have perched water.

PARTI Cl PANT: Perched wat er.

MR. HAMDAN. So that's why the 14 versus
10 seens suspi ci ous.

MEMBER HI NZE: Any nore questions? Ruth?

MEMBER VEINER: This may be an unfair
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guestion but could your coment on what we heard from
TimMCartin estimating fromthe rainfall the five to
20 percent deep percolation? Could you comment on
that in the light of statenents you nmade on sone of
your earlier slides?

DR. SANFORD: Sonme  of the general
statenments --

MEMBER VEI NER:  Yes.

DR SANFORD: -- about what should be
consi dered?

MEMBER VEEI NER:  About what should be --

DR SANFORD: Well, | nmean as | was
listening to them just the things that cane to mind
were this tenporal variability. And they were -- it
sounded to ne like they were using the nodel and
running it through some nodern conditions.

And so since they had an hourly response,
t hey nust have been |ooking at some rainfall events
for nodern conditions. So | was just curious as to
what extent of those they | ooked at, how big of
rainfall events did they actually consider?

And is it possible or has anybody done a
statistical look at the size of rainfall versus an
event versus what -- | nean they could sinmulate, you

know, a very large event with their nodel and say how
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much recharge does that get versus a lot of small
events. That is sonething, you know, that could be
| ooked at with the nodeling and perhaps conpared to,
you know, a long-termrainfall statistics.

Then one of the questions, | think thenif
you go to a colder climte, not only does the
tenperature and the total rainfall anount change but
does the frequency and the intensity of the storns
change?

So, for exanple, if the intensity has got
| ess, that could nmean |l ess recharge. But if for sone
reason they got nore, that could nean nore recharge
t han what sinul ations m ght suggest.

The ot her interesting thing | was thinking
about in terns of the vegetation, they were using
t hese nunbers 266 and 321 which were to represent the
vegetation at the last glacial naxi mum because they
were taken fromthe simlar vegetation areas of
whet her those were these -- a pinon-juniper forests,
|*"mnot sure. 1'd have to read the book.

But then the question mght be raised,
okay, assunme those are those forests. And the
estimated recharge in these areas today, they're
essentially measured -- going there today and

nmeasuring what it is today.
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But if those sane forests were in a
different climte in a different elevation, or
sonmet hing, are those going to give the same recharge
events in the glacial maximun? And then you can
assume that because the forests are these, they like
a certain amount of rainfall.

And they probably allow a certain anount
of recharge through but jut wondering you charge the
climate dramatically and you put themin a different
pl ace, is that going to change how nmuch t hose forests
will allowit to pass through the recharge? So those
are just some thoughts | had.

MEMBER VEINER: So you really couldn't
make any guess. And again, | know this is asking you
to specul at e.

DR. SANFORD: No, | mean you were going to
have Fred Phillips come tal k. He would have given you
a good guess probably maybe.

MEMBER VEI NER:  Thank you.

CHAI RMVAN RYAN:. Ckay. If there are no
nore questions -- Neil?

MR. COLEMAN:  Your slide on variable
recharge notes the i nportance of tenporal variability
and that nost recharge occurs in the | argest praecipe

events. So this is actually a question for the NRC
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staff.

The spring of 2005 was one of the wettest
times on record for southern Nevada and Yucca
Mountain. |In Death Valley, in fact, the desert
produced a veritable explosion of flowers that m ght
be seen only a fewtinmes in a lifetine.

At Yucca Muntain there was a reported
event. Water was found dripping into the tunnel, the
exploratory studies facility near the south portal.
Wuld the NRC nodel have predicted enhanced
infiltration in that area based on the rainfall that
had been occurring enough to cause dripping in the
tunnel ? Has this been | ooked at as a nodel
calibration event? After all, that wet springtine was
rather like a mni nonsoon event.

PARTI Cl PANT: \Who are you asking the
guestion to?

MR COLEMAN: NRC staff as | said.

MR. MCARTIN. Ckay. | nmean -- well
approximately -- it depends on which nodel you are
talking about. This is nore of a process |evel
guestion. And I'll just say that oh probably on the
order of 15 to 20 years ago, we had work funded at
Sandi a Nati onal Laboratories where we devel oped a dual

continual nodel, fracture matrix nodel. And it does
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predict certainly dripping in fractures with than
saturated conditions which is what | think you are
suggesti ng.

And so the nodels we have certainly
supported that which is why 15 to 20 years ago, we
certainly had estimates for infiltration at Yucca
Mount ai n that were dependent on fractures and not on
just matrix only fl ow.

And | don't knowif that answers it. But
|"mnot -- we have always -- | mean you can go back to
our iterative perfornmance assessnent Phase 1 approach
And we have, you know, certainly fractures drip in the
unsat urated zone.

MEMBER HI NZE: | woul d suggest that we
follow this up with some personal conversations. W
want to | eave enough time for Chen Zhu to make his
presentation. Thank you very rmuch, Ward, it was very
hel pful .

The next presentation will be by Dr. Chen
Zhu fromthe University of Indiana. He is a chemn cal
nodel er of wide repute. And is the | ead author on a
paper dealing with -- they recharged in both Hol ocene
and Lake Pl ei stocene at the Yucca Muntain Region.

And Chen Zhu we wel come you. And we've

got about 20 mnutes or so. |If that will be
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sufficient, that will be great.

DR. ZHU. Thank you.

| don't know whet her you are aware of the
| ndi ana - -

PARTI Cl PANT: You'll have to stop and wait
for the m crophone.

DR ZHU. Thank you. The work |I'm going
to talk about is what we published in 2003 in water
resources research. So we heard this norning that
when fol ks -- our discussion today is the anount of
volunme water that has percolated down to the
repository | evel.

Ckay. It turned out that to the accurate
estimate of infiltration rates or recharge rates for
an area and in some of our areas, it is extrenely
difficult. That is because the water fluxes and
climate conditions are very low. And it is an
especially and tenporally vari abl e.

So peopl e have tried many, many different
nmet hods but not very successful.

So one nethod used and the water just
tal ked about is the core itemas a bal ance equati on,
what is a very |low contender taught us about the
background today and is also very organized in his

papers, |'Il just wal k you through the equati on nore.
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So if the typical equation were used here
is this the recharge rates or infiltration rates in
terms of mlliliter per vyear. This is the
preci pitation, mean annual precipitation.

This termhere is the effect of the
chloride concentration deposition rate. That's
i ncluding bothinthe wet and dry, wet in the rain and
dry it is nostly dust. And here is the core
concentration in the water.

So if we have an estimte of a
precipitation, estimte of the deposition rates and we
neasure the chl oride concentration whichis very, very
strai ghtforward, we can estimate as a first
approxi mati on of the recharge concentration rates.

There are a nunber of assunptions and Ward
has al ready gone over nost of that. The assunption is
chloride is the only source -- the only source of
chloride is from atnosphere and it is conservative.
And there are some hydrol ogical assunptions |ike
there's no run-on or run off. And one di nensional
pi ston flow can represent the anount of the flow

Very often ignored assunption in this
equation is that in the state if precipitation and
chl oride fl ux.

And that lead to many misuses of this
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nmet hod by m xing paraneters representing different

time. Typically you see in the literature, including
the literature on Yucca Muntain, that you see the

present day precipitation used in the equation. You

have the present day effective chloride concentration

in the equation and then use the groundwater chloride

concentration.

But groundwat er, you know, nostly is from
the later processing. So we are actually m xing
paranmeters at different tines.

And we know reasonably well that the
chl oride fluxes to t he groundwat er systemprobably are
very different under different climte conditions.
And this is anice core, this ice core fromG eenl and.
And you see the chloride concentrationintheice core
in ternms of parts per billion. And this in the |ast
-- from 11,000 years ago to about 40,000 -- 35, 000
years ago. You see about one order of magnitude in
t he Hol ocene.

So we see very different chloride fluxes.
And al so we can see in groundwater. This is in the
Carrizo Aquifer in Texas. You see chloride
concentrations change very differently. And in Aguia
Agui fer. And this is the result of different chloride

i nputs and al so fromthe distances fromthe coastline
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under different kinds of conditions.

So we cannot mx paraneters. For
different tine if we neasure the water chloride
concentration, which is very easy to nmeasure, and we
have used the precipitation of that time and the
effect of chloride concentration tine.

One way we can deal with that is to use a
di screet state to state chloride nodel to separate
into the last glacial tinme 11,000 years ago in late
Pl ei stocene and Hol ocene. And we use the long-term
aver age val ues of the effective chloride concentration
precipitation. And the groundwater chloride condition
to estimate the long-term average values of
infiltration and recharge.

Now one question you may ask i s whet her we
can get higher resolution data rather than just
separate into two broad period. The question probably
i s not because we don't have a detailed tine series on
precipitation or chloride deposition over long tine.

So this are the parameters we use for
Hol ocene and for | ate Pl eistocene for Yucca Mount ain.
This other chloride -- chlorine 36 chloride ratios
found and this is the precipitation rates from the
literature

And then using the deposition rates of
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chlorine 36 and chloride to estinate the long-term
aver age ef fective chl ori de concentration in
precipitation. That included both wet precipitation
and dry precipitation.

So that's the long-term average. It is
wel |l known that nmeasured the dry deposition and
chl oride concentration in |land, various changes over
the period of tinme.

CHAl RMAN RYAN: Just a comment. | guess
it'"s ny own bias. | have a hard tinme thinking about
16 atons per square neter per second.

(Laughter.)

CHAI RVAN RYAN: Hel p me understand that a
little better.

DR. ZHU. Use accelerators, you can
neasure this now. And |I'mnot an anal ytical sort of
expert. But | understand it can be neasured.

CHAI RMAN RYAN: | chal |l enge that because
|, you know, 10, 20, 16, you know | don't know how you
get to single atons per square centineter per second.
That's pretty amazing to think about. ['ll leave it
until | ask you questions about your error analysis.

DR ZHU. kay. Very good.

DR. SANFCRD: Maybe they neasured that

over one year and just divided by 12.
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CHAI RVAN RYAN. Well, but by the sane

token, if it averages to such a small nunber, then |
ask nyself the question is that spatially accurate?
Because there are |lots of huge uncertainty questions
when you are starting to predict single atom behavi or
of that kind of integral type in ternms of how it
correlates with other spatially discreet neasurenents
and so on. And tenporally discreet neasures.

DR ZHU. Yes. Gkay. Minly fromthe
packrat m dden data published by Plumrer et al, 1996,
we know that there is a Chlorine 36 and chloride
initial change over tinme in |late Pl eistocene and
Hol ocene. It's about one and a half to two tines
hi gher ration in the |last glacial period.

Al right. So use the estimted
precipitation data in the literature. And using our
estimate of the later processing effective chloride
concentration with the estimte of recharge rates,
using the groundwater that 1is wunderneath Yucca
Mount ai n.

So the letter falls here our estimates.
Now here we conpare with some DOE estinates. You see
two di fferent bars, a black and a bl ue because DO used
two different effective chloride concentrations. But

in the DOCE estinates, they use the present day
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precipitation and present day effective chloride
concentrations and the nostly |ate-Pleistocene
groundwater to do the esti mates.

W have anot her problemthat is a spaci al
problem The water beneath Yucca Muntain in a
saturated zone may not be recharged from the Yucca
Mount ai n but probably fromsonewher e upstreamof Yucca
Mountain. So it does not represent the |ocal recharge
above the repository.

So that's why we look at it as perch
water. That's probably nore representative of |ocal
recharge in Yucca Muntain. And the perched water
nost widely believeit's a mxture of |ate Pl eistocene
and Hol ocene so we have the chl ori de nmeasurenment. The
guestion is howwe can now -- what's percentage of the
water is Hol ocene, what percentage is later
Pl ei st ocene?

Inthis case, we used chl orine 36 chl ori de

ratio. And the chloride concentration fromall of the

wells fromW-27 and UZ-14. And they turn out to fal

along this mxing line. But nowthe chlorine 36 to

chloride ratio, we are able to estinmate as a nenber of

t he Hol ocene and Pl ei stocene chl oride concentration.
And then we can plug this into the

equations to estimate the concentration rates.
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O course each paraneter has arrows. And
it is very difficult to assign uncertainty to this
paranmeters, So we did an error propagation anal ysis.
| assumed six percent uncertainty for chloride
anal ysis and uncertainties for the ratios and the
preci pitations.

So to see how rmuch conme up in the tota
esti mat ed but the error propagati on anal ysi s cannot be
construed as a reassurance because we really don't
know nmuch about the uncertainty assigned to it.

So the nunbers cone out from this
calculation is about five mllineter per year, plus
m nus one for Hol ocene and this is a long-termaverage
and it's 15 plus mnus five mllinmeters per year so
| ate Pl ei stocene.

And in ternms of percentage, this is about
a three percent and this is about a five percent.

MEMBER HI NZE: Is that -- linked
Pl ei stocene, is that conparable to the last glacial
maxi mum that we've heard about previously this
nor ni ng?

DR ZHU:  Yes.

MEMBER HI NZE: Thank you.

DR ZHU: In ternms of conparison with

ot her nethods, in general it agrees with the nuneri cal
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nodel s of the watershed. 1In a way, the two nethods
are very different.

It's also conparable to -- we also apply
the sane nmethod to Black Mesa, Arizona where we have
very abundant hydrol ogical data. And the agreenent
seened to be good.

One problemfor -- one uncertainty is that
we only |l ook at the perched water in the northern half
of the repository and how that is representative of
t he whol e Yucca Mountain area i s unknown.

So in conclusion, we used the chloride
mass bal ance method to estinmate the | ong-termaverage
val ue at Yucca Mountain and come up with two different
values for the two different periods of tine. And in
the last glacial maxinum it was about three tines
nore than today.

And the estimates seemto be agreed with
the other methods. | think the methodol ogy and the
climte estimate are reasonable under the -- what
ci rcunstances are now but as we point out to you in
t he paper, this estimate will al so carry consi derabl e
uncertainties because of the many assunptions and t he
uncertainty with the paraneters.

CHAI RVAN RYAN: Have you attenpted to do

a propagation of error in a formal way to address
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t hi s?

DR ZHU. Yes. That's the formal error
for propagation assunmed the errors are i ndependent up
on each ot her.

CHAI RVAN RYAN: So what's the error on --
you know what you've shown is 15 plus or mnus five.

DR ZHU.  Yes.

CHAI RVAN RYAN: Is that a considerable
error? | nmean |'mtrying to understand your conment
in the highlighted portion of your |ast slide says
that the nyriad of assunptions and, you know, it
i mplies or der of magni t ude or greater-type
uncertainties. Yet you are showing that's a 30
percent error. | don't knowif it is the standard
devi ati on or what.

DR ZHU. It's about 30 percent, yes.
It's about -- it's froma formal error propagation
anal ysi s.

CHAI RMAN RYAN:  Yes, the error propagation
of what? You' ve got a whole list of assunptions that
all carry errors, one through seven --

DR ZHU. The paraneters. The paraneters.

CHAI RVAN RYAN: So that's a nunerical
propagation --

DR ZHU: Yes.
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CHAI RMAN RYAN. -- of just sone snall

portions of what could be the snaller parts errors.

DR ZHU. Right. W can get our hands on
them W have sone | ocal hydrol ogical conditions.
There is the fraction --

CHAI RVAN RYAN: Have you attenpted to do
any kind of a probabilistic analysis to estimte
t hi ngs where you don't know the estimate of error?

DR ZHU. We did not do that.

CHAI RMVAN RYAN. And | guess ny viewis
t hat those kinds of nore formal propagation of error,
you know, this is Iike | ooking for your car keys under
the streetlight. That's where the light is so that's
where | ook for ny keys.

DR ZHU.  Yes.

CHAI RVAN RYAN:  You know | think the
bi gger error picture is that you have a whol e bunch of
uncertainties and you can address those uncertainties
by propagating, you know, sonme kind of an error in a
probabilistic risk kind of way or probabilistic
anal ysi s kind of way.

And that's where you get a better
understanding of the total system error. Wat we
don't knowis fromthis uncertainty analysis in this

15 plus or minus five is that plus or mnus five a
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smal|l portion of the total systemerror? O is it a
| arge portion of the total systemerror? That's what
| took away fromyour |ast comment on the |ast slide.

DR ZHU. | agree with you. The biggest
error may lie in assunptions, conceptual assunptions
rather than nunerical errors attached to each
measur enment .

CHAI RMAN RYAN. So |I'mon pretty solid
ground by saying you really don't have a grip on the
whol e total systemerror potential but you have a grip
on these portions of it.

DR ZHU: You are correct.

CHAI RVAN RYAN: Ckay. Thanks.

MEMBER HI NZE: Further questions?

MEMBER VEINER: On | think it is Slide 9,
the tabl e where you give the -- go back -- keep going
-- keep going -- that one.

DR ZHU. kay.

PARTI Cl PANT: Pl ease use your m ke.

MEMBER VEI NER: |'msorry. On your Slide
9, on that |ast nunber, is therereally any difference
bet ween those two nunbers -- .35 and .18 given the
errors that you have. And are those two nunbers
different?

DR. ZHU: | think so. It is a factor of
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t wo.

MEMBER WEINER: It's a factor of two and
your error is not great enough to overcone that factor
of two? kay.

The next question | have is if you go two
nore slides to the one where you have the Departnent
of Energy, DCE slide -- keep going -- next one -- this
one. Wat's the difference between DOE 1 and DCE 2?

DR ZHU. The use of two different type
effective chloride concentrations as a bracket.

MEMBER WEI NER: As a bracket? Well, can
you comment on the fact that your study was really not
very different fromDOE 1 and DOE 2 is very different.
What concl usions can you draw fromthat?

DR. ZHU. The nunerical values nay not be
that different but one is conceptually correct, oneis
conceptual |y wong.

MEMBER VEEI NER: Ah ha. So you are saying
that DOE 1 -- am| correct ininferring that DOE 1 is
conceptual ly nore correct than DOE 2?

DR. ZHU: No. This is the sane approach
but a use of tw different effective chloride
concentration to bracket the real calculation.

MEMBER VI NER: Ch, | see. kay.

Finally, if we go to the slide where you
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have the |inear extrapolation --

DR ZHU. kay.

MEMBER WEINER: -- from Hol ocene to
Pl ei st ocene - -

DR ZHU.  Yes.

MEMBER VEI NER: -- yes. Wy did you draw
the straight |line where you did?

DR ZHU. kay.

MEMBER VEI NER: When you have all those
ot her points?

DR ZHU: Yes. So first we have bail ed
sanpl es and punped sanples. And the bailed sanples
now it turned out they nmay not be representative of
the chem stry.

But we really had trouble to fit this SD-7
on this line. But SD-7 has very different points --
has different uranium isotope as well. Sonehow it
| ooks different. Whether this approach the body in
the north, I don't know. | don't have the answer why
it looks different.

MEMBER VEI NER: But you just -- you've
made the decision that it was different enough that
you left it off your -- you didn't try to draw a

straight |line between all the punped points? Just the
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DR ZHU:. No, | did not try to draw a line

here like this.

MEMBER VEI NER:  Yes.

DR ZHU: | have two wells and a series of
sanples if you --

MEMBER VEI NER:  Thank you.

MEMBER HI NZE: Janes?

MEMBER CLARKE: While we're on that slide,
what are the other synmbol s? The squares and --

DR ZHU. Al the open synbols are -- they
are the sanpl es.

MEMBER CLARKE: Ckay.

DR ZHU: And this is W-24 and this is
fromUz-14. And the other -- fromthe punped sanpl es
of the SD-7.

MEMBER CLARKE: Ckay.

MEMBER HI NZE: Any ot her questions?

DR. SANFORD: One conment |'m just going
to make here. The case | was show ng, they did not,
you know, apparently account for a different chlorine
concentration in the Pl ei stocene versus the Hol ocene.

So if you actually wuse the chloride
concentration, in the Pleistocene it was half as nuch
as it is today. Their recharged nunbers woul d have

been hal f as nuch.
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MEMBER HINZE: |'Il try to ask a broad

guestion if I can Chen. And that is that fromthe
presentation of Dr. Sanford, we have the inpression
that the chlori de mass bal ance has worked rather well
on | arge basins, large regional aquifers.

W al so understand the hydrologic, the
geol ogical sources of uncertainty as well as
analytical, if you will, in the nethod. Are we
pushing this nethod too far to go to a very localized
regi on under neat h a si ngl e nountai n where t here seened
to be so many viol ations of the assunptions?

DR. ZHU. | think | possibly can answer
your question in conbinationwth the earlier question
by the Chairman. | always think that when you apply
a nmethod like this with big assunption is the
assunption with geology and the | ocal hydro geol ogy.

MEMBER HI NZE: And so the conplexities of
Yucca Mountain nake it very difficult to apply this
nmet hod? |Is that what we're saying?

DR ZHU. | would think so.

MEMBER HI NZE: Yes. One last question.
You used perched watertable. D d you use a perched
tabl e above or below the repository level? Do you
recal | ?

DR. ZHU: Let's see, | have a cartoon
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where -- it's below This is the cartoon. It's
bel ow.

MEMBER HI NZE: It's the one bel ow on the
Calico Hills?

DR ZHU. Yes. And that center showed a
real geol ogical cross section actually.

MEMBER HI NZE: |If there are further
guestions? Latif?

MR. HAMDAN. Yes. Dr. Zhu, just one
guestion. The errors, how nuch of the error are
generic and how nuch is it site specific?

DR ZHU. How rmuch? Okay.

MR. HAMDAN. Yes just sonething in the
bal | park from your experience, fromyour application
of this nethod --

DR ZHU.  Yes.

MR. HAMDAN: -- how nmuch of the errors do
you attribute to the side-specific conditions as
opposed to the approach if you Ilike.

DR ZHU. The errors associated with
chloride analysis is very small. \Wether they are
.36, | think an isotope specialist has to answer this
guestion. Wen you have the big assunption about
what's the precipitationin the later processing in a

certain area, | think that's sort of nmjor
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assunptions. And that can be error specific as an
estimate of precipitation at Yucca Muntain is
different for the estinate of precipitation in
Arizona. Does that answer your question?

MR. HAMDAN. So you want to do it with

number ?

DR ZHU. No, | cannot do the nunbers.

MR. HAMDAN: Thank you.

MEMBER HI NZE: |If there are no further
guestions, | want to thank both of you for excellent
presentations, well illustrated and giving us sone

insight into the pros and cons of the CW. Thanks so
nmuch.

CHAI RVMAN RYAN: And let's add our thanks
to TimMCartin for his excellent presentation as wel |l
this nmorning and our two speakers here in this second
session. |It's been a useful discussion of the topic
of the Part 63 standard revision. So we appreciate
everybody's input and good conversation and
di scussi on.

And al so, yes, our colleagues at the
Center and your contributions from San Antonio.
Thanks very nuch. W appreciate having you with us
t oday.

Wth that, if there are no further
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guestion or coment, we wll adjourn. And we're
schedul ed t o reconvene pronptly at one o' cl ock. Thank
you very rmuch

(Wher eupon, the foregoing matter went off
the record at 11:39 a.m to be reconvened in the
af t ernoon.)

4) VWH TE PAPER ON LOW LEVEL RADI QACTI VE WASTE

CHAI RVAN RYAN: | am here this afternoon
to wel cone you to what | hope is a session where we
have a good di al ogue anong partici pants and i nt erest ed
parties. W're talking this afternoon about the
ACNW s | ow | evel radi oactive waste white paper that we
have devel oped with a couple of goals in mnd.

In my presentation, | will go through the
devel opnent of this white paper and sone points on
what Kkinds of issues we reviewed, what kind of
docunentation we pulled together, and what sort of
interesting opportunities that this analysis m ght
provide for the thenme of better risk-informng

regul ati ons regul ated to radi oacti ve wast e nanagenent

guesti ons.

In our Commission briefing last vyear,
2005, -- next slide, please -- |lowlevel radioactive
waste was raised as an issue. | amsure that all of

you in the room have heard that Barnwell's current
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schedule is that they won't be receiving waste from
out of the conpact after 2008. And Envirocare WCS
recently announced they are not going to seek to
expand their operation to higher classes of | owl evel
radi oactive waste and there i s a devel opnment activity
in Texas for a site there. But that's underway, and
it's yet to be deterni ned.

NMSS identified this as an enmergi ng i ssue
fromtheir standpoint. And ACNWoffered to identify
opportunities of areas in part 61 that m ght be better
ri sk-informed.

| want to quickly enphasize that the
Conmittee and its staff have been in comunication
with NVSS nanagenent and their staff to understand
their views. And we will continue to have a rea
productive open di al ogue.

The goal of our identifying opportunities
is not necessarily to tell NMSS what to do but to
identify from our point of view fromthe science of
ri sk-inform ng waste anal ysis that we m ght find sone
opportunities to provide gui dance that may even be at
a licensee level or it may be at the guidance |eve
wi thin the agency or other opportunities as well. So
we | ook forward to our continued cooperation with the

NMSS staff on these opportunities.
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NRC s | ow1level waste regulation in part
61 is really determnistically based. |If you study
the prelimnary environnental inpact statenent, the
final environmental inpact statenent, and other
docunents used to prepare 61, the crux of 61 is inthe
intruder scenario, which is a determnistic and
somewhat in ny view extrene boundi ng case here.

Lots of things have to happen to the
intruder. 1t's designed to estimate the highest doses
t hat are envisionable for that kind of situation. The
concentrations in the classification systemfall from
t hat .

By the way, | did not ask. Do we have
anybody on the tel ephone we need to introduce at this
point? Rick Jacobi fromthe State of Texas. Wl cone,
Rick. | apologize for not gathering you into the
neeting earlier than this.

M5. HAYNES: Kathryn Haynes fromthe
Sout heast Conpact Conmi ssi on.

CHAI RVAN RYAN: Good afternoon, Kathryn.
Anybody el se?

(No response.)

CHAI RVAN RYAN:  All right. Well, wel cone,
both of you. And we'll |look forward to your

participation as well.
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M5. HAYNES: Thank you.

CHAI RVAN RYAN: As a followon to the part
61, agreenent states devel oped regul ations to conport
with part 61, in spite of the fact that deci ded states
all had | ow | evel waste disposal regul ations in place
at the time 61 was promul gat ed.

Slide 3, please. The Committee agreed to
devel op t he background paper to try to explain howthe
U.S. comrercial |lowlevel waste program evol ved, the
revi ew processes by which 61 was devel oped evol ved,
past ACNW advice on lowlevel waste, and agreed to
identify opportunities to inprove part 61 to nmake it
better risk-inforned.

Very clearly, this paper is not intended
to recomend how to inplement any of these
recommendati ons or opportunities identified. That's
certainly not our role. As the Conmttee, we
certainly stand ready to help NMSS as they first
consider any or all of the opportunities we put forth
to them and how they then work their regulatory
devel opnent agenda as part of their overall program
So it's that kind of a relationship that we | ook
forward to.

The paper was devel oped by ACNW nenbers

and staff. | would like to recognize two nmenbers of
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staff: Sharon Steele, who participated in sone of the
early drafting; and Mke Lee, who has really done
gquite a thorough job of pulling together lots of

i nformati on and resources.

Let ne go to slide 4 and comrent that |
think the ACNW has certainly exhausted, but it's not
all-inclusive. W have not tried to be encycl opedic
in nature. | think in one comment | heard, that we
have condensed i nto a conci se, small vol une that could
easily expand to five or six volunmes if we wanted to
cover every nuance and detail. So we tried to be
exhaustive but not necessarily globally exclusive or
encycl opedi c i n what we have covered.

Qur literature is limted to perhaps 100
or so, Mke, key references, rather than the several
hundred that you coul d easily amass if you chose to do
so.

And we have had limted external review
thus far. Qur plan forward is to conplete the paper
and from today's neeting develop a letter to the
Commi ssion. And as it goes to the Comm ssion, of
course, that paper and letter will be nade public.

The paper does not address sone issues
that are tangential or related to | ow1evel waste. W

did not try to cover mxed waste. M xed waste is
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often considered to be in the sane category because
m xed waste can include | owlevel waste. O course,
it can include TRU or high-1evel waste, but we did not
try and address any questions that pulled m xed waste
in.

W did not address that study that is
underway that the National Acadeny of Science of
| owactivity waste that's being prepared. W did not
try and review extensively foreign |owlevel waste
management experience. And, as yet, we have not
i ncl uded but will include stakehol der views as part of
our witing that we provide in the docunent.

Next slide. Again, our goal for today's
path forward is to i ntroduce the white paper, which |
Will doinjust a minute, to receive sone prelimnary
feedback and input from NMSS on their views and what
their activities are in these areas and where there's
comon thinking, which I think we will see alittle
bit of, and where there are other independent
opportunities they have identifi ed.

W want to identify areas for which part
61 could be better risk-informed. And that is the
basis for our Conmittee letter for the opportunities
we see. And we will approve within the Conmttee and

transmt the Comrittee letter to any attached white

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

129

paper to the Conmm ssion.

Qur goal is, of course, to provide that by
the end of the nonth, in Decenber, and in our
Comm ssion briefing in January, which is schedul ed, |
believe, for January 11th, that we'll report on the
activity at that tine.

And we hope next year to pick up and
conduct a worki ng group neeting that takes up sone of
the higher-priority opportunities that NMSS nmay
identify so we can pull together a technical working
group neeting to address those two issues.

The white paper contents -- I'mon slide
6. It really has three main parts in it at the
nmonment: the | owlevel waste program history. W
start with ocean di sposal under the AEC days and nove
all the way through the current state of affairs in
| ow- 1 evel waste disposal in the United States. W
track through that history the [|owlevel waste
regul atory framework. And we summarize past ACNW
observations and recomendati ons.

Plus, there's an extensive |list of
references and four nai n appendi ces, whi ch we have t he
structure and content of 10 CFR Part 61; the final
Comm ssi on policy statenment on the use of PRA net hods;

the regulatory evolution of the |owlevel waste
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definition, which is an interesting and somewhat
convoluted definition. 1It's, as all of you probably
know, a definition of exclusion, which nmakes it a
chal l enge to explain to sonebody new to that arena
And then NUREG 1753 is summari zed.

Part 1 on slide 7, please. In the earlier
approaches to managenent of | ow | evel waste, there are
really a couple of approaches. First, there's ocean
disposal. | can't recall the exact year, but in 1969
-- isthat right? Sonmebody will help me with the year
ocean di sposal was banned by international treaty.

And then in the md '60s, things shifted
to shell Iand burial and | and di sposal, in particul ar,
for what was then the first six commercial |owleve
waste sites in the United States.

Congressional actions include the U S
Nucl ear Regul at ory Conmi ssion and 10 CFR part 61 bei ng
pronmul gated. Later on we had the Low Level Waste
Policy Act of 1980 and the Low Level Waste Policy
Amendrent s Act of 1985 that took this frombeing a
national activity to a regional contact activity.

Again, we go through quite a lot of the
detail of these evolutions. 1'mjust trying to give
you the higher bullets and subject areas that you'l

see in the final report as it cones out.
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We have sunmmarized the efforts over the
period fromthe tine of three sites, South Carolina,
Washi ngt on state, and Nevada, noving into the conpact
system where we had 10 or 11 activities. And let's
see. California | think formally issued a |icense,
but it was never activated because the |and transfer
did not occur. Oherwi se, the other sites were not
successfully issuing new |icenses.

And, of course, that's what's underway in
devel opi ng and considering a license. And that's yet
to be decided. | think the schedule there is 2007 or
"8 time frane for the decision to conme forth in that
arena. And, of course, we talk a little bit about
current program status with recent devel opnments in
st akehol der vi ews.

In part two, we really gointo quite alot
of detail on the regulatory framework, including al
of the technical basis docunents that we use to decide
who should be protected, what should the |evel of
protection be, what the 61 scoping activities were.

It was personally surprising to me to
remenber sone of those activities and recogni ze that
there were not many of ny col |l eagues around who were
participants. | think it's tinmely that we do get al

of this docunented in the place where we don't | ose
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track of sone of this institutional nenory that we
have created over those decades.

That includes NUREG 0456, the proposed
| ow| evel waste dose assessnent nodel, NUREG CR- 1005,
a proposed radioactive waste classification system
NUREG 0782, the low 1l evel draft environnental inpact
st at enent descri bi ng t he wast e streans consi dered, the
exposur e pat hways consi der ed, approaches t o devel opi ng
a 61 continuing on slide 9. W |ooked at the assuned
definition of safety, EPA' s efforts to pronulgate
| ow| evel waste standards, NRC s selection of a
| ow- 1 evel waste default standard, and the proposed
classification system that NRC put forth, including
i ssues of the greater than classy |owlevel waste
managenment in both the NRC and DCE activities that
foll ow t hat arena.

We al so i ncl uded ot her NRC | ow | evel waste
program devel opnments, including |owlevel waste
regul atory guidance and policy, NRC s strategic
planning in the area of | owlevel waste.

It's interesting that the Conmittee, the
ACNW was not in existence when part 61 was
pronul gated. Nonet hel ess, we have gone back and
reviewed all the ACNW that have touched on either

| ow1level waste regulation or |owlevel waste
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generator regulation and guidance related to those
issues. And that's an activity worth continuing, even
as we speak.

We | ooked at in the letters the Cormittee
has devel oped si nce 1988 sone general | owlevel waste
issues but specifically issues on groundwater
nmonitoring; mxed | owlevel waste, which we included
for conpl et eness but we have not addressed in detai
in the docunent; on-site storage issues; perfornmance
assessment issues; waste package and waste form
i ssues; and so on.

In addition, the summary  of our
observations and conclusions really, again, covered
some of these basic issues. For exanple, on waste
packaging and waste form we now have the branch
technical position on waste formand waste plus
spati al .

| see M ke Tokar in the room who worked
on the cenent solidification process control prograns
and other activities in that area, where waste formis
acritical issue to assessing performance. So there's
lots of, again, intination.

One thing we tried to do very rigorously
is not interpret the history but report it so that

folks that use this document wll have a concise
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volunme that the regulatory history wthout any
enbel I i shment or interpretation of what went where or
why.

W need to very carefully lay it out on a
timeline so that everybody can read it and see that
it's as hopefully accurate and conpl ete as we can make
it and useful to folks as they think about what
opportunities mght lie ahead. So that's part three.

In the appendices, we again cover the
structure of 10 CFR part 61, the final Comm ssion
policy statement, and use of PRA nethods, the
regul atory evol ution of the definition.

Just a word there. A lot of folks -- |
al ways ask ny students, "Were do you find the
definition of lowlevel waste?" And they tell ne the
At om ¢ Energy Act of 1946. | challenge you to go back
and read it. It's called the McMann Act.

The word "safety" appears in the act four
times: three with regard to dynamite and once with
regard to sewer treatnent systens for AEC facilities.
It was very cl early focused on saf eguards and security
and our original definitions of source special nuclear
and byproduct material are really centered on
saf eqguards and security fromthat very first Atonmc

Energy Act. They exist alnost with just a m nor word
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change here or there as they existed in '46.

So our translation into safety, you know,
safety considerations, has really conme after those
original definitions. So that's, in part, where

| ow | evel waste came from

W all know it's a definition of
exclusion. It doesn't include what, fuel, spent fuel.
It doesn't include TRU. It doesn't include high-Ievel
waste. It's everything else. WlIl, it was the

uni nportant things from a security or a safeguards
perspective that got it into the everything el se
category. So it's an interesting history to read,
hopefully informative to all of you as you read it.
Again, the performance assessnent nethodol ogy for
| ow- | evel waste disposal facilities is the nore recent
NUREG 1573 al so cover ed.

Let ne turn to page 13 and shift gears a
bit. | think as the Conmttee has considered this
mountain of information and thought about it, we
t hought about sort of one central idea. And that is
that part 61 is really determ nistically based.

| mentioned the intruder. The intruder
has to spend 18 hours a day getting external exposure.
It has to grow all of its food in class C waste. He

has to drink all of his own water that he produces in
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a well that cones up through class C waste and so on
to the primary and secondary pat hways of exposure.

And if | read the draft environnental
i npact statenent right, concentrations are based
primarily on consideration in the dose at what was
then the limt for nenbers of the public, 500 millirem
per year, with an additional caveat.

So you could take the viewthat it was a
boundi ng case or even an extreme boundi ng case because
t he nunber of pathways and the opportunities for
exposure were certainly maxi m zed and not unconmmon f or
the kinds of thinking of bounding analyses for the
pur pose of radi ation protection at the tine or evenin
use today for sone ALARA situations or other workpl ace
activities, it's still relatively common practice and
useful .

Nonet hel ess, in the view today of
ri sk-inform ng an exposure, you mght think about a
coupl e of additional points. For exanple, the
probability of intrusion in 61 at year 100 was one,
one. Now, |I'mnot sure if that is the best way to
think about it in a risk-infornmed setting, but it
certainly is what is in there. The probability of
getting a class C waste i s one.

Now, just taking any given |owlevel
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radi oactive waste site that has probably a coupl e of
hundred acres of which | ess than a fraction of an acre
is actually class C waste if you just drill randomy
fromthe top, that probability is probably 10° or 7,
not one.

Again, |'m not saying those are right
things to think about or not, but | think as we think
about risk-inform ng ki nds of opportunities, those are
the kinds of questions that | think we should
chal I enge ourselves to think a bit about. So just in
that basic analysis, | think there are sone
opportunities.

Al right. 10 CFR 20 has been updat ed,

i ncorporating nore recent |ICRP recomendations from
|CRP 26 and 30. What that nmeans is the organ
dose-specific limts in 61 sonehow coul d be transl at ed
to a nore nodern view

Sixty-one is the only place where organ
doses still reside. And the basis for the 61 organ
doses are ICRP 2, which is a 1959 nethod of
calculating internal dose. |It's interesting to think
about what would change if we applied a nore nodern
view of how to calculate or estinmate doses, whether
it's in a perfornance assessnent circunstance or some

ot her prospective anal ysis.
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I nterestingly enough, the reference in
6154, 5, or 6 -- | forget which one -- says use part
20 to protect workers. So workers at |ow |l evel waste
sites are handled under the current part 40, as
opposed to t he prospective cal cul ation for
200-year-old ICRP 2. There m ght be an opportunity
t here.

| CRP 2 cal cul ati ons are dependent on the
m x of radionuclides that you' re assessing; whereas,
the I CRP 20 net hods are independent of that m x of
radi onucl i des.

The subpart Dsiting criteria we observed
are nostly qualitative. Wth the exception of the
requi renent for the flood plain mapping that nust be
done for a site, nost of the other criteria are
gualitative. For exanple, a site nust be capabl e of
bei ng risk-anal yzed and nodeled. That's it.

And on down through the list, | think
there are a nunber of them A site must not be
| ocated so that it would inpede the use of natura
resources. Is that a mle, 10 mles, 100 mles? You
know, what is the structure of that? | think there
are opportunities in the siting criteria to think
about how we would better risk-informthat with

t oday' s t hi nking.
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So just, again, | don't pick these because
they are ny favorites or | think they're at the top of
the Iist or they should be on NMBS' top list. | just
poi nt them out as exanples of the kind of thinking
that if we systematically go through, we mght find
some opportunities to provide better gui dance or nore
detail ed techni cal guidance that will make t he process
cl earer and nore capabl e.

Part 61 institutional controls and
financial assurance neasures do explicitly account

i ncorporating environnental nonitoring data for the

i nstitutional cont rol peri od in t he future
requirenents. | think we've got a typo here.

Let nme break that intotws: institutional
controls and financi al assurance. | thought about and

the Commttee al so considered that we have heard a | ot
about those two issues in the decomn ssioning arena
and how financi al assurance and institutional control
thinking is evolving in a risk-inforned setting.

It's interesting to think about a
| ow- 1 evel waste site in perpetuity. And maybe that
t hi nki ng coul d be revi sed; again, just an opportunity
to think about. It may not be sonething that bears
fruit but one where there has been work done. 1In a

different arena, it would be | think instructive and
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hel pful to think about howit mght fly in another.

Anot her i nteresting aspect of
institutional control is environmental nonitoring.
You know, we have heard in the decom ssioning arena
that environnental nonitoring is being thought of as
sonmet hing integral to the deconm ssi oni hg process over
time and continued evaluation of data or information
is helpful to decision-nmaking and thinking about a
decommi ssioning facility or site. So is that
sonmething that could happen to the |owlevel waste
arena?

There are clearly requirenents for
long-term nonitoring strategies, but what is the
requirenent to go beyond sinply denonstrating
conpliance and perhaps gaining sone insight into
system behavior all the time? There may be sone
possibilities there.

One thing | think that is certainly
becoming the rule, rather than the exception, is
engi neered barriers of al | kinds are Dbeing
incorporated into |lowlevel waste managenent. At
first, it's the waste form You know, in the earlier
days of lowlevel waste, there were cardboard boxes
and adsorbed liquids and dry solids of all kinds and

maybe even sone not so dry solids and D1 and exchange
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resins and the like.

And now we're at a place where there's a
| ot nore control of the waste form certainly a | ot
nore rigor in the waste packaging in a nunber of
different arenas. And now even the incorporation of
engi neered vaults and ot her structures in the earthen
part of disposal operations as well as nultilayered
caps and other let nme call them geotechnical systens
to hel p manage both surface water and infiltrate or
preventing infiltration and so on.

So there's a ot of i nteresting
devel opnents that have occurred. And should a
risk-informed view of these kinds of engineered
barriers be taken into account? Sonme of them
certainly offer confinenent and contai nment in waste
and ot hers.

And we have frozen ponds on surface
systens. For exanple, do caps last a long tine? |If
t hey do, howlong? Wat's the nonitoring strategy to
understand their either success or failure over tine
and so forth in the deconm ssioning arena? And,
again, | think there's opportunity to take up those
issues and see if there are sonme opportunities to
better risk-informlowlevel waste.

That is kind of my introduction to begin
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the discussion. | guess net | would like to call on
Scott Flanders of the NMSS staff, who is going to
offer sone NMSS views. And then |I hope to have
menbers and others offer their comments and vi ews and
our participants on the tel ephone and others here in
t he audi torium

Qur gaol is to capture as rich of a range
of views as we can. And this will help us devel op our
| etter and guidance to the Comm ssion on what the
opportunities m ght be.

Wth that, Scott, let nme turn it over to
you.

MR. FLANDERS: Thanks, Dr. Ryan. Can
everyone hear ne okay?

CHAI RVAN RYAN: Let ne introduce the
co-presenter that's with Scott: Jim Kennedy. Jim
wel come, of course.

MR. KENNEDY: Thank you.

MR. FLANDERS: Thanks, Dr. Ryan.

Good afternoon. W're pleased to be here
today to provide our views on ACNW paper on | ow | evel
wast e.

Before | get started, | do want to
i ntroduce a few nenbers of ny staff that | have with

me. First, | would |ike to introduce Ryan Whited, who
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is our section chief for our | owlevel waste section.

W recently reorgani zed and were able to
forma | ow| evel waste section, primarily as a result
of the newresponsibility that we have associated with
t he Departnment of Energy's or at | east consulting with
t he Depart nent of Energy on their non-high-1level waste
determ nations. And, as such, we folded our |owl evel
waste resources into that section. And Ryan is the
section chief for that.

| also wanted to introduce Ji m Kennedy,
which | think nost of you know. These are senior
scientists and resident experts on |owlevel waste.
So every tinme we conme to tal k about | ow | evel waste,
| make sure Jimis close by.

May | have the next slide, please? W
appreciate the opportunity and the initiative that
ACNW has taken to prepare the white paper. And we
appreciate the opportunity, as | said earlier, to
provi de coments.

In the past, NRC has stated while the
current | ow Il evel waste di sposal systemis safe, it is
not reliable or cost-effective. W, therefore,
wel come any insights that would help or ideas that
would help to try to inprove the system especially

froma group such as ACNWt hat has so much experience
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in the lowlevel waste area. So we look forward to
interacting with you on this.

The topics that | want to cover today,
briefly I want to provide a little bit of context,
first | ooking at what is going on nationally and al so
what is going on internally to NRC that al so shapes
and provides sone perspective for the work that we
have on our plate.

| also then want to talk a little bit
about sone of the efforts that we currently have
underway. And with that backdrop of discussing our
activities in a current environnent, we provide our
views on the white paper. | think that background
information will help provide sone perspective on the
views that we share on the white paper.

We al so have a fewreconmmendations for the
Comm ttee's consideration in their preparation of the
white paper and then conclude with a few di scussions
of next steps.

To provide sone context on the nationa
| ow- | evel waste programwhere activities are going on
external to NRC, | think it's inportant to give sone
context because it influences the work. And it has
typically in the past influenced our work.

Some exanples, NRC as a result of
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activities that are going on had to participate and
provi de input on issues associated with Ward Val | ey.
W have been recently involved in sone of DOE s
greater than cl ass E di sposal actions or activities in
that area, certainly the role that we played in the
Low Level Waste Radi oactive Policy Anendnments Act and
the activities that were assigned to us com ng out of
t hat act.

Anot her exanple is Uah's decision to
provi de an exenption for the Envirocare on private and
owner ship, is another exanpl e of external events that
i nfluence our work activities.

If you look at the current environment
around |lowlevel waste, the disposal of |owlevel
waste continues to remain uncertain. | think, Dr.
Ryan, you touched on a few of these points in terns of
the potential closure with Barnwell as a key issue
around the uncertainty around |owlevel waste
di sposal .

Certainly we don't see any change in the
opportunity to dispose of waste at the Hanford
facility beyond conpact nenbers of the Rocky Mountain
and the Northwest, Wst conpact.

W do see, as you nentioned earlier, sone

activity in the WCS application in the State of Texas

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

146

as a possibility for a new di sposal facility. And we
do see DOE noving forward as it relates to greater
than class Cwith the i ssuance of an advance notice of
intent to prepare an environmental inpact statenent.
And we expect soon that they would be issuing the
notice of intent to prepare that inpact statenment. So
t here appears to be sone activity by the department in
the area for greater than class C disposal.

In addition to those activities that are
goi ng on, there are other external activities that are
going on that also could influence our work.
Currently GAOis working on a third report in recent
years, | think the first being in 2004. And this
third report focuses on best practices that are going
on in the international community with the intent of
identifying best practices that naybe could help
facilitate or inprove the U S. national system And
there's likely to be information that conmes out of
that report that we may need to consider as well or
potential actions for us as well that may cone out of
that effort.

The earlier report they issued in 2004
resulted in a congressional hearing in Septenber of
2004. Certainly with the possibility of GAO worKki ng

on this report, there is also another possibility for
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a hearing as well. So that's al so another thing that
we need to keep an eye on to stay abreast to be
prepared to participate, if necessary and then
certainly the National Acadeny of Science's study,
which is expected to be conpleted soon, NRC was a
sponsor to that study. And we woul d expect that there
are reconmrendati ons that we woul d need to consi der as
wel | that cone out of that.

A few other areas that | want to touch on
briefly that influence the external environnent are
the lowactivity waste. There's been a great deal of
attention being received around disposal of
lowactivity waste. Wiat | nmean by lowactivity
waste, in this context, |I'mtalking about the | ower
end of class A-type waste. So it's a little bit
different definition than what others have used, but
in this context, |I'm focusing on that |ower end of
class A waste. And there's been quite a bit of
attention in terns of disposal activities onthat. As
a result, there have been sone actions that |I'Il talk
about a little bit later that NRC has undert aken.

You know, an exanple of the attention is
an | AEA neeting that was held |ast Decenber, an
i nternational synposium where there were about 250

attendees and representing about 60 countries.
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Certainly the topic of Ilowactivity waste was
di scussed in detail. Mrgaret Federline actually
provi ded one of the principal papers describing the
various U S. prograns for disposal of lowactivity
wast e.

Anot her exanple of the interest around
lowactivity. It involves the NCRP' s annual neeting,
whi ch focused heavily on this topic of lowactivity
waste, as well as work that EPA started a few years
ago in terns of l|ooking at or actually issuing an
advance notice of proposed rul emaki ng on di sposal of
lowactivity waste in RCRA facilities.

Whet her t hey conti nue with t hat
rul emaking, | thinkit's still uncertain. | think EPA
is still making decisions around that, but certainly
one of the things they are continuing to look at is
the technical bases for disposal of |owactivity
wast e.

O her external activities are going on.
It's the recent call by various groups to change
certain aspects of the | owlevel waste policy system
The Heal t h Physics Soci ety | ast Septenber argued that
for a conplete overhaul of the regulatory framework
for lowlevel waste as well as the limts to the

Low Level Waste Policy Amendnents Act or new
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| egi slation that woul d al |l ow access to DCE facilities
for comrercial generators, the ANS al so | ast year
argued for consideration of the use of DOE comer ci al
facilities as well as the Council on Radi onuclides and
Radi ophar maceuticals argued for consolidation or
i nprovenents in the conpacts and consolidation of
| ow- | evel waste conpacts.

Now, | nmention those just to provide
context as to the external environnent. Currently NRC
has not taken any positions on any of those
statenents, but | point them out in an effort to
provi de some context for the current environnent.

For conpl eteness, it'sinportant for neto
mention that the Low Level Waste Forum has al so t aken
a position. And its position has been one that's
urged caution in making any changes to the current
syst em

So these are all different perspectives
that are being voiced and certainly could get the
attention of Congress as well. So it provides sone
context as to what is going on externally.

| f I could have the next slide?
Internally, just to provide some context, our
statutory responsibility under AEA is for safety,

security, and protection of the environnent as it
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relates to | ow1level waste

But one of the points | wanted to make on
this slide, enphasize a point onthis slide, isinthe
nost recent strategic plan that was issued by the
Comm ssion for fiscal years 2004 to 2009, one of the
nmeans to satisfying our safety goal was to include a
strategy to assess the key issues affecting safe
managenment of civilian |owlevel waste disposal to
ensure that potential disruptions in access to the
three disposal sites does not adversely affect
licensees' ability to operate safely and deconm ssi on
safely.

So it is certainly an inportant issue to
the Commission and is included as one of the
strategies that we continue to assess, key factors
that could have an inpact on licensees' ability to
di spose of their waste.

One point also to provide some context
about our | owlevel waste programis that there was a
strategi c assessnent that was done about ten years
ago. At that tinme, inits formal strategic assessnent
for key direction setting, the Comm ssion decided to
reduce the | owlevel waste program

At that tine, we had an effort as high as

20 FTEin the late '80s, early "90s. As a result of
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us conpleting nuch of the work under the Low Leve
Waste Policy Act as well as not expecting to see any
particular siting prograns, the fact that they had
ended in nost states, we reduced the |evel
significantly, where we have about a three FTE, three
to four FTE, programnow. So that's also inportant as
we go forward in tal ki ng about sonme of the activities
and how we are going to intend to work sone of the
opportunities.

Next slide. | just want to just briefly
touch on some of the current activities that we have
underway. The first one that | want to nention is an
effort to update our | ow | evel waste stores gui dance.
At this point, we're in the process of assessing as a
part of direction from the Comm ssion the need to
updat e our extended storage gui dance. At this point,
we are expected to provi de a Conm ssion paper in March
whi ch woul d nake a reconmendation as to whether we
believe it's necessary to update extended storage
gui dance.

Much of the extended storage guidance is
over 20 years old. The last tine we | ooked at the
need to update it was at | east ten years ago, in 1995.
There's certainly a consideration in ternms of trying

to consolidate it in various places. So that's one of
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the activities that we're working on right now.

W're also looking at inproving the
transparency in the 20.2002 alternate disposa
process, which is actually also directed by the
Commi ssion for us to take a | ook at ways to inprove
the transparency in their 20.2002 process. And we're
| ooking at how best to do that and provide
recomrendati ons to the Comnm ssion.

W' re al so worki ng to devel op gui dance for
our 20.2002 reviews, internal guidance for our staff.
And al so we woul d share that guidance with external
st akehol ders as well so that they understand what
we're looking for as it relates to 20.2002 type of
di sposal requests.

Another issue that we recently s
respondi ng to a Commi ssi on order regardi ng di sposal of
large quantities of depleted uranium This is
something that canme out of the LES hearing, the
Conmi ssion's review of issues associated with the
hearing. That's another activity that we're starting
t o engage on.

And t hen, of course, there are a nunber of
other activities that we currently al so do associ at ed
with technical assistance to states and PET reviews,

work to support international inport/export of waste
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issues. There's a whole list of other activities.
This just gives you a flavor of sone of the activities
that we have on our plate and what we try to do with
t he resources that we have.

Next slide, please. One of the things
that we're also enbarking on that we think is very
inmportant and | think fits nicely with what you're
proposing to do with the white paper is that one of
the things that we want to do is conplete a strategic
pl anning effort to try to figure out how best to
utilize our resources in an effort to nost effectively
focus on the expectations of the Conmm ssion, our
statutory responsibilities giventhe linted amunt of
resources that we have, how best to focus on those
responsi bilities given the current environnent.

So what we woul d li ke to do is assess what
is going on in the current environnment, receive
st akehol der i nput as to whether a key issue is one of
our inportant issues associated with |owlevel waste
and, fromthat, assess what are the key things, work
that needs to be done in the area of |owlevel waste
and t hen how best to prioritize and use our resources.

So we see this strategic assessnent as
really an inportant effort to effectively prioritize

and utilize the resources that we do have in an effort
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to try to focus and facilitate inprovenents in the
| ow | evel waste system

Next slide, please. Wth that background
internms of the work that we have on our plate and the
current summary of the current environnent around
| ow- 1 evel waste, we provide that to you to give somne
focus and background on sonme of the coments that
we're going to have on your white paper and sone of
t he reconmendati ons that we provide.

I n general, we think that the white paper
provided a very good summary, particularly of the
devel opnent of part 61. W think it was very factual.
It was well-witten.

W agree with you. W do viewit as a
tool that is inportant for nanagenent and know edge
transfer. As you said, many of the fol ks who worked
on the rule are now gone. W are fortunate to have a
few folks that we were able to obtain, such as Jim
Kennedy, Jim Shaffner, M ke Tokar, who were around in
t he days when we had a programof 20 FTE for | ow | evel
waste. And they bring a | ot of experience to bear,
which is very inportant to us. But we think that the
paper was well-witten and provided a good sumrary.

W t hink that, you know, as you nenti oned,

t he paper focuses heavily on part 61. Ohers nmay have
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taken maybe a different tack in terms of focusing in
on the history of lowlevel waste, but we recognize
that intrying to focus in on the history of | owl evel
waste, you could wite volunmes, as you said earlier.

So, you know, this was just an observation
t hat we nmade, not necessarily any particular criticism
in terms of how you focus the paper, but it's just a
recognition that it focuses heavily on part 61, which
lends itself to a focus on opportunities, primarily
borne out of nodifications associated with part 61
rul e and gui dance.

The next comment that | want to make i s on
t he i nportance of stakehol der views. W saw that you
had a placeholder in section 4 of part tw of the
paper to receive stakeholder views. W assune that
that is going to be stakehol der views on the current
environnment as well as maybe the part 61 and the
i npl enentation of it. W think that is inportant to
seek that stakeholder input as it helps. It would be
beneficial in helping to formulate opportunities and
to help focus on what opportunities my be nost
benefi ci al .

CHAI RMVAN RYAN: Just for everybody's
benefit, Scott, we certainly are going to put

something in that place on the two points you' ve
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nmentioned. So that's kind of what we're working on
right at the mnute to finish up. So there is
material that is going to be in there.

MR. FLANDERS: kay. |If | could have the
next slide, please? Just in the way of sone
recommendati ons for your consideration on the white
paper, one of the things | nentioned earlier is the
interest on lowactivity waste.

Right now a lot of the rule focuses on
part 61 in terns of |owlevel waste. There m ght be
some benefit in continuing to | ook at other ways to
focus on disposal of lowactivity waste. That's an
area that there seens to be sone diversity in
interests, and there m ght be some opportunities to
even further enhance disposal of |owactivity waste.

When identifying the opportunities, we
think it nmay be inportant to consider certainly the
views of other key stakeholders Also positively -- |
know in your presentation, you said that you focus,
you didn't | ook internationally, but we think it m ght
be sonme benefit from| ooking at other countries
simlar to what G E. does in terns of managi ng risk
and how their prograns are structured and sone
i nsights possibly fromDOE in terns of howthey manage

their | owlevel waste program possibly EPA. Just in
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ternms of what they're doing and how t hey may nanage
risk may provide sonme good information for us to
consi der.

One of the other inportant points that we
think is inportant when considering opportunities is
consequences that nmay result. Certainly because of
the | ow | evel waste regulations or soit's a patchwork
of regulations and they're so intertw ned, when you
change one, there may be an uni nt ended consequence on
anot her aspect of it. So that's sonmething always to
keep in mnd. Even in the space of guidance, we think
it's inmportant to keep that in mnd as well.

Qur last recommendation really goes to a
recommendation in terns of howyou proceed forward and
wite your letter to the Conmm ssion. W would
recommend that the Commi ttee consider identifying the
staff's strategic planning effort and consider
recommendi ng the opportunities identified by ACNW be
folded into that effort, where we can take this nore
integrated | ook so that we can cone out with a suite
of activities that we think we need to focus on for
| ow- |l evel waste and be able to prioritize themand try

to take on those things that give us the nobst return

oninvestnent. And with l[imted resources, both ACNW

and the staff, we have to figure out ways to try to

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

158

focus on those activities that give us the nost return
on investnent and things that we think can inprove
their systemthe nost.

If I can have the next slide? Wth that,
| just want to conclude with the few next steps that
we see. W are available to assist in finalizing the
white paper. W have sone editorial and m nor
comments to prove. And we'll provide those to M ke,
M ke Lee. W have pulled those together and we'l|l
provi de those to Mke. And certainly we'll respond to
any direction provided by the Conm ssion as a result
of the white paper.

So that's a high-level review Again,
until just a few m nutes ago, we hadn't seen the
opportunity. So we really haven't had an opportunity
to react to those. But we certainly think that sone
of the things you identified are things that we want
to consider as we | ook, take this strategic |ook, at
how to prioritize our activities.

So, withthat, I will conclude and wel come
any conments.

CHAI RVAN RYAN: Well, Scott, thanks very
much for a real informative presentation on the NVSS
views. | think if you' d just nmaybe back up one slide,

pl ease, Mchelle? | think we're in conplete agreenent
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on all of your recommendations. Certainly you' ve
added sonme key insights for wus to think about,
evi denced by the fact that you have been wor ki ng hard.
That's a good idea. Let's think about that.

Clearly -- and the one | wanted to point
tois the last one, really, in the node of trying to
identify fromour perspective as an outside techni cal
committee to the Commi ssion to tal k about things from
t hat perspective.

And, again, our focus is if you use our
ri sk-informed thinkingthat works i n ot her areas, here
what are the benefits and what could they be and
certainly not to conme up with an independent agenda
for NMSS but, in fact, to give you the insights that
may hel p you create a better agenda for the whol e NVSS
team particularly the lowlevel waste part. So we
clearly recogni ze that cooperative aspect of what we
want to acconplish here.

| mght at this time before we take
guestions invite our two speakers who are on the
phone.

Let nme start with Kathryn Haynes fromt he
Sout heast conpact. Kathryn, we do have your letter
that you provided, signed by Mke Mil wood, you faxed

to us, the Southeast Conpact Conm ssion policy
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statenent. And we will enter that into our record for
this meeting.

Hel l 0? Kathryn? Rick?

MR JACOBI: Yes, |'mhere.

CHAI RMAN RYAN: Kat hryn, are you on the
phone? Well, she's not there. So, Rick, do you have
any coments you would like to offer?

MR JACOBI: No. I|I'minpressed with the
analysis that | heard today. And | appreciate the
opportunity to listen in like this because it's not
easy for all of us to make a trip to D.C. to attend
t hese neeti ngs.

CHAl RVAN RYAN: I ndeed. Just for our
record and for conpleteness, Rick, if you wouldn't
m nd identifying who you are and your organizati onal
affiliation, that would hel p our record.

MR JACOBI: Yes. I'mRick Jacobi. [|I'm
a consultant in Austin, Texas. And part of ny
consulting practice is radioactive waste disposal.

CHAI RMAN RYAN:. Great. Thank you very
much.

Has Kat hryn Haynes j oi ned us on the call?

M5. HAYNES: |'m here.

CHAI RMVAN RYAN:. Oh, there you are. W

t hought we | ost you for a mnute. Kathryn, we do have
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the letter, | guess it is, that you sent in to us by
fax. And we'll enter that into our witten record of
t he neeting.

But I wanted to give you this opportunity
to nake any comments or observations for us at this
poi nt .

M5. HAYNES: | have nothing to add. |
woul d just ask that the Conmittee carefully read the
letter and the policy statenent. That was devel oped
by our conm ssion over the course of several nonths.

As | know that you know, Dr. Ryan, there
are many individuals on our conmission with a |ong
hi story of work in |owlevel waste nanagenent. And I
think they put a lot of careful thought into that
policy statenent.

So we're hoping that the Commttee wll
consider it.

CHAI RVAN RYAN: Well, we appreciate you
giving us a copy of that. And we will certainly nake
it a part of our record and our consideration. So
t hanks for being with us today.

M5. HAYNES: Thanks very rmuch.

CHAI RVAN RYAN: And we wel cone your
continued participation on the phone.

M5. HAYNES: Thank you.
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CHAI RVAN RYAN: Let's see. Any initial

comments from Conmittee nmenbers? Dr. O arke?

MEMBER CLARKE: Just a question for Scott.
On that slide, on your second bullet, could you tel
us a little nore? And you did speak to it briefly,
but | just wonder if you could give us a little nore
of your concerns about nunber 3, "Consequences that
may result.” And | assunme you nean uni nt ended
consequences, adverse consequences.

MR. FLANDERS: Yes. | guess the point
there is just if you look at the way the |owl eve
waste regul ations are put together; for exanple, the
Low Level Waste Policy Arendnments Act defines or uses
the classification schenme, class A class B, greater
than class C classification schene, that was put into
part 61. You nake changes to classification schene.
You know, are there sone unintended consequences in
terns of the law itself?

So it's just the way the things are so
integrated. And it's inportant to al ways be thinking
about potential unintended consequences because we
hadn't seen the opportunities that youidentified. So
not there are any concerns wth any specific
opportunity that you have identified or that Dr. Ryan

nmentioned earlier but just as a way of thinking about
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t hese, always to keep that in the back of your m nd.

CHAI RVAN RYAN: And | think, Scott, that
is absolutely one of the key reasons to think very
carefully and, frankly, the reason we wanted to
docunment as detailed a legislative and regulatory
history as we did so that we at |east have all of
t hem

Okay. Wiere does that string |lead? And
it leads to waste determ nations. It |eads to other
issues. And clearly that caution is one that | think
we'll all have to help each other make sure we don't
m ss some connection that has a difference.

And even TRU cones in the definition sone
pl aces along the way. So it's sonething we'll have to
be m ndful of.

MEMBER CLARKE: And just as a followup to
that, the opportunities that Dr. Ryan presented in his
overview of the white paper, any conment on those
opportunities? |Is that a good list as far as you go?

MR. FLANDERS: In the anount of tinme we
had to react to it, | don't see anything that junps
out at nme as particularly alarm ng, but, as | said,
what | think is inportant is that we take those
opportunities that are identified and run through a

kind of a structured process where we can have an
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overall strategy in terns of identifying what things
are the nost inportant, which things can give us the
nost return on investnent, how do these things affect
st akehol der concerns and issues, and then cone out
with the right suite of activities to focus on.

So |l think | see that as kind of a feeding
into that process. | wouldn't necessarily say that |
saw anything that we wouldn't want to at |east start
into that process.

CHAI RVAN RYAN: And, to be fair to Scott,
| hope |I identify at least three or four tines that
these are ideas that if they fall off the table for
all good reasons, that's great. The process of
creating the list, nodifying the list, and then
devel oping the list according to the protocol that
Scott mentioned is really our goal as well, so no
pride of authorship in any of those get the ball
rolling suggestions.

Any ot her questions, Jinf

MEMBER CLARKE: No, no thanks.

CHAI RVAN RYAN:  Rut h?

MEMBER WEINER | have a coupl e of
comments, really. First of all, |I think this has been
a trenendous job, and | thank you very rmuch. Scott,

| judge fromwhat you say that you didn't have a whol e
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ot of tine to come up with coments.

One of the things you put up really caught
my eye. And that is the question of depleted uranium
Now, depl eted uraniumis not, strictly speaking, waste
inthe sense that it has a use. And |I'm not proposing
here to argue whether DUis a waste or not a waste but
to draw your attention to the fact that this is an
exanpl e of sonmething that is classified as a waste but
has uses other than sinply being disposed of in some
ki nd of shallow, or burial shallow |and or otherw se.
| think that's an area that has not been consi dered.
And even if DUis the only thing that falls into that
category, | think it's an area that does need to be
consi der ed.

The cl assification of depl eted urani umas
a waste was done in a particular socioecononic
context, if you will. And it's a substance that we
use a lot in a lot of different ways.

| would like to have your comments on
that, if | could.

MR. FLANDERS:. That was quite a bit, and
"1l try to react to your conments. One issue there
still continues to be the debate around whet her or not
depl eted uraniumis a waste. Certainly | amnot aware

of any position where the Departnent of Energy has
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actually said that DU is a waste. So there are
certainly sone stakeholder who hold that view that
depl eted uraniumis not a waste.

The issue that we have before us goes to
if the depleted uraniumis converted for disposal,
which is one of the things that the departnment is
| ooking at, that whether the inpacts associated with
di sposal of depleted uraniumis converted to an oxi de.
And under the current part 61, 61.55 classification
schenme, is there a need to nodify it if, in fact
you're going to dispose of it in the comercial
| ow- | evel waste facility?

So that's the issue we're looking at. So
it's nmore of a question on the actual how would you
categorize it and howis it considered in the context
of 61.55 for disposal?

MEMBER VEI NER: | would like to point out
that | was trying to suggest that perhaps you | ooked
not just at DU but at the | arge nunber of things that
are classified as |lowlevel waste. There may be
ot hers that actually have a use.

| nmean, DU does, whether, you know, it's
recogni zed by NRC or not. There may be other things
that are very |low specific activity, very low tota

activity that still have a use. And there is
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presently in 61, to the best of ny know edge -- |
don't claim the kind of famliarity with 61 that
ot hers here, especially the Chairman, have. But, to
t he best of nmy know edge, the question of dual use, if
you will, is not addressed.

And | would encourage you to look at it
because | think just to take this one exanple, just to
| ook at it and say, "OCkay. How are we going to
di spose of it?" not only sends a nessage to the public

that I think you have to think very carefully about

sending. It really does confuse the issue a bit.
CHAI RMAN RYAN:  Well, | think it's even
nore conplicated than that, Ruth. | think your focus
on DOE's DU or enrichment processes DUis -- and that
is what | am getting from your comrent -- one area,

but there has been, perhaps not on a vol une basis,
this kind of DUthat we're tal ki ng about because a | ot
of DU is exposed as comercial |owlevel waste, DU
netal, stuff that's being used in armanents, stuff
that is being used as DU shielding, even things |ike
trimers that used to be used in X-ray nmachi nes narr ow
beans and so forth, lots of little parts and pieces.
So there is a commercial aspect of it that's
conpl etely i ndependent of the enrichnent system

MR. FLANDERS: And | guess --
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MEMBER VEI NER: | recognize that. That's

why | brought the whole thing up. The enrichnent
thing was just sonething that brought it to m nd.

MR FLANDERS: Part 61 establishes
regul ati ons associ ated with the di sposal of |owlevel
waste. And certainly if there's material that could
be used for other purposes but also could be exposed
I think from the standpoint of establishing
regul ati ons, which ensure that safe disposal, | think
you would want to make sure that that regulation
considers those things, not necessarily naking the
assunptions that it necessarily has to be if there are
alternate wuses for it certainly, but from the
st andpoi nt of considering disposal inpacts, | think
that's the angle on which we would |l ook at it.

MEMBER VEI NER:  The only ot her comrent
have is | want to hark back to sonething that Dr.
Clarke said. And | want to congratul ate you for the
third sub-bullet wunder vyour second bullet, "The
Consequences. "

One of the stakehol ders you nentioned as
maki ng a statenent, the Ameri can Nucl ear Society, says
specifically -- | have their position paper here --
"10 CFR part 61 is a good regulation and should be

left in place as it is.
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| think you're all aware that to change
the rule is sonething that if that is found to be
needed or desirable is something where you want a
great deal of stakeholder input from in particular,
t he peopl e who use 10 CFR part 61.

MR. FLANDERS: Actually, we agree. And
that's why we think it's soinportant. |In addition to
| ooki ng at the uni ntended consequences, also to take
just above that in ternms of getting stakehol der views
and input as well is very inportant to | ook at these
issues in a strategic, holistic way because there are
several factors you have to consi der before deciding
to nove forward on changes, whether it be the part 61

or the guidance, et cetera. So | appreciate that

conment .

MEMBER VEI NER:  Thank you.

CHAI RMAN RYAN: Just a foll owup, Scott.
| think, too, there | tend not to junp to the
regul ation step, | think there are |ots of

opportunities before that. And let's don't |eave
t hose out of the discussion.

| think that sonetines, for exanple
si npl e t hi ngs on packagi ng for a specific case-by-case
sort of analysis -- and, again, 61 has that

case- by-case opportunity built into it for individual
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waste determ nations and special case kinds of
considerations. So a licensee or an individual
permttee, whatever you want to think about, could
consider -- | call to m nd sonme wastes that have been
di sposed at the U. S. ecol ogy hazardous waste facility
in North Dakota. |Is that right?

MR. FLANDERS: U.S. ecol ogy?

CHAI RMAN RYAN: U.S. ecology. I'msorry.
Not North Dakota. |'mone state over. |In |daho
because t hey have been cl eared through the regul atory
process on the NRC side. But, yet, again, they're
permtted carefully on the ot her side of the equation.

So there's kind of a very fornmal and very
cl ear hand-off of what went for that kind of disposal.
So that's a permit license kind of change. And then
upthelifeinthat, we're all famliar with | ow1 evel
wast e gui dance docunents, |ike the branch technica
position on waste form and waste classification,
certainly the guidance on averaging, for exanple,
irradi ated hardware and what's the range of hot and
col d pieces you can average together to nake a cl ass
determ nation and things of that sort. So | think
perhaps there are | ots of opportunities before you get
to that question in the regulations that sone of these

may fall into.
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And, again, |'m assumng that when you
tal k about your prioritization and strategic planning,
it's all those levels will cone into your thinking.

MR. FLANDERS: Right. And that's an
i nportant point that you nake as we run these things
through this structured process. One of the things
you need to look at is, do you really need to change
a regulation to address an issue? Can you do it in
gui dance? And then you have to prioritize, well,
what's t he benefit of making that particul ar change in
general ?

So yes. W agree that it's inportant to
| ook at that guidance --

CHAI RVAN RYAN:  Sure.

MR. FLANDERS: -- and ot her ways of doing
it other than just the regul ations.

CHAI RVAN RYAN:. Thank you.

Al en?

DR. PASTERNAK: Dr. Ryan?

CHAl RVAN RYAN:  Yes?

DR PASTERNAK: Al an Pasternak here, Ca
Rad Forum

CHAI RVAN RYAN: Wl cone, Al an.

DR. PASTERNAK: Thank you. Should | add

a word or two here?
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CHAI RVAN RYAN: Wl |, how about | finish
going around the Commttee nenbers, and then we'll
catch up with you if that's okay.

DR. PASTERNAK: Ckay. Fine.

CHAI RVAN RYAN: Geat. Thanks. Allen?
| know that's Allen Croff |'m speaking to. Maybe
that's why you chinmed in. But welcone on the call,
Al an.

VICE CHAIRVAN CROFF: A couple of
t houghts. First, 1'Il reiterate what others have
al ready said. Bringing up the unintended consequences
is a good thing to do.

| think all of wus could rattle off a
nunber of things that interface with part 61 or would
be affected, but I'm not sure that any of us could
rattle off all of them And it's | think a very |ong
list and a very intricate |ist.

| " mwondering if sonmething that may be an
opportunity that's been inplicit here that should be
made explicit is to sinply try to figure out all of
the things that part 61 touches, other regul ations,
activities. It mght be a useful screening tool or a
useful tool to exam ne other opportunities, but to
make that explicit, I"massunming it doesn't exist

anypl ace except nmaybe in a couple of people's minds 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

173

part.

But it mght be a good thing to know
because it has becone a very pivotal regulation. And
maybe better understanding that would hel p everybody
figure out what can be done and how to go about it.

The second issue | would bring up goes
back to the | aw passed | guess it's been about a year
t hat gave the Comm ssion jurisdiction over sone NARM
wast e, I t hi nk not the diffuse but t he
accel erat or- produced and concentrat ed radi umsources,
as | renmenber it.

| " mnot sure whet her those are technically
| ow- 1 evel waste or they're a waste that's sort of
managed as | ow | evel waste or what they are, but it
woul d seem anot her opportunity in this context m ght
be to figure out how do those get integrated into the
system does sonething else have to be done, is
sonmething like a part 61 okay, but to work through
that issue and that new responsibility. That's all
have.

CHAI RMAN RYAN: That's great. Those are
a couple of good additions fromthe |ist.

Let me just pick up and maybe ask you
guys, should we think about either an appendi x or

anot her chapter that address Allen's first point of
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what are the connections?

MR. FLANDERS: Actually, | think it's
actually kind of an intriguing thought. And to the
extent that you have tine to do sonething like that,
that certainly would be useful

CHAI RVAN RYAN: Either that or given that
we owe the Commission sonmething by the end of the
nmonth, maybe we'll tell them we'll go work on that
chapter for volunme 2.

| don't want to lose that idea. | think
that is sonething that really gets at nmaybe even two
of your bullets there, Scott. And that's sonething
that I think we could help and do a | ot of honework on
and of fer the sanme kind of factual sort of docunent to
at least try and get us all started on the sane page.

VI CE CHAI RVAN CROFF: My initial viewis
it's nore than a coupl e of days of work. | think it's

CHAI RVAN RYAN: Yes. W're snmling over
that one. It is a couple of days of work. Thanks.
| think we mght take that into consideration

Bill Hi nze?

MEMBER HI NZE: Well, an observation that
may be helpful, it seenms to ne that it's very

i mportant that there is sonme ki nd of consensus on what
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the problens and what the problenms nmay be in the
future. And it seens to ne that if you're going to
not only devel op opportunities but alsoto prioritize,
that there has to be some consensus on those.

As | look at the docunent, it seens as
t hough the current programstatus could well be beefed
up in terns of that. Wat are sone of the
consequences of the problens that we are facing in the
| ow- |l evel waste arena? And how will that develop in
the future?

CHAI RVAN RYAN: Yes. And, again, | think
that's a nuch broader question than one we can take up
as a commttee. Certainly NVSS staff, as they have
articulated and | think as we agree, have a strategic
pl anni ng effort to address those very questions. And
| think our input would give themsone additional food
for thought and things is really the right first step.

Now, as they consider their process, we
certainly mght be asked questions or hear
presentations and can offer further comrent, but |
guess what |I'mtrying to say is | think that it would
be hard to have a ship with two steering wheels init.

| think ultimately the NMSS staff wll
have the responsibility to execute the Conm ssion's

direction on any guidance or regulatory activities.
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In our role as advisers to the Conmission, we
certainly can participate and of fer techni cal conment
and comrent to the staff on their strategic planning
efforts and all the rest.

At the end of the day, it's something
where | ultimately see the NMSS staff having to dea
with it in their framework and their strategic plan,
much |i ke we do our own work.

MR. FLANDERS: W would certainly need to
deal with that as part of our framework. And we see
t he i nportance of stakehol der i nput to assist in doing
t hat .

W also see the benefit of interacting
with the Commttee to get your insights and know edge
on those issues as well. So it is a good point.

CHAI RVAN RYAN: And | think at this point
we're at the point where we're thinking about how to
best cooperate and take advantage of what we can
contribute. That's certainly an open question where
| think one is ultinmately one --

MEMBER HI NZE: But if you are going to
prioritize, you al so have to know the inplications of
sonme of these probl ens.

CHAI RMAN RYAN: Clearly that's right up

t here.
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MR. FLANDERS: Absol utely.

CHAI RMVAN RYAN. O her questions or
coments? M ke Lee?

MR LEE: In reference to the stakehol der
comments, last night and this norning |I finished a
little paragraph acconpanied by a table that
sumari zes what published policy statenments | found
based on | ow | evel waste.

So | think I've gotten the statenent that
was just distributed about Cal rads. | found about
seven. The only new one that |'maware of is the one
t hat Scott nade reference to, which is the Council on
Radi onucl i des and Pharmaceuticals. |1'Il see if |
can't find that.

CHAI RMVAN RYAN: That's a good start.

MR. LEE: W' ve got that information

CHAI RVAN RYAN: If | could turn to Al an
Past ernak? Al an, would you help our record and j ust
tell us who you are and who you represent, please?

DR PASTERNAK: Yes. |'mthe Techni cal
Director of the California Radioactive Materials
Managenent Forum  which is an association of
organi zations that use radioactive materials in the
four states of the Southwestern contact region:

California, the host state; Arizona; North Dakota; and
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Sout h Dakota. W al so have sone nenbers in some of
t he ot her states.

My conmrent s on what | have heard about the
white paper to date are fairly simlar to what | had
to say at your last neeting. The overriding issue, |
think, is not the adequacy of 10 CFR 61, which is a
good set of regulations. The overriding issue is the
i nadequacy of disposal capacity.

As has been nentioned, the Barnwell
facility, which now accepts waste from not only the
Atl antic conpact but 36 other states, is scheduled to
restrict access fromJuly 1, 2008. And at that point,
we' |l accept waste only from Connecticut, New Jersey,
and South Carolina, the three states of the Atlantic
conpact .

That neans that organi zations that use
radi oactive materials in sone 34 or 36 states
dependi ng on whet her or not Texas is successful wll
have no place at that tinme to dispose of their class
B and C waste.

And as to class A waste, there will be
only one facility. That's the Envirocare facility in
Ut ah, which operates outside of the conpact system
only one place to which they can send their class A

wast e.
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When you | ook back at the 25-year history,
26-year history of the Low Level Waste Policy Act,
this is clearly a failure. W have nmade sone
suggestions. | think your staff is famliar with
them They were put on the record in testinony before
t he Senate Energy and Natural Resources | ast year. W
have made sone suggestions for alternative approaches,
which would probably require anendnent of the
Low Level Waste Policy Act.

Use these facilities for comrerci al waste,
at least on a near-term basis, and then the
devel opnent of one or two facilities under the aegis
of the federal governnent, new facilities.

You know, we have ten conpact comm ssions
around the country. W don't need 10 or 12 di sposal
facilities. WMaybe at one tine it was thought we
m ght, but we certainly don't today.

And so | think the foundations of the
Policy Act are no |onger operative. And, in any
event, it has not worked. It has no produced the
needed new di sposal capacity.

A second comment | would like to nake is
that we all wuse the phrase "conmercial |owlevel
waste" to talk about what we're talking about, to

describe what we're talking about. It's a bit
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m sl eadi ng because the wastes that are subject to the
Low Level Waste Policy Act, the wastes that we're
tal ki ng about, are produced not only by comerci al
users of radioactive materials but also users in the
public sector: universities, nmedical facilities, and
S0 on.

In addition, there 1is another very
i nportant category. And that is the government:
state and federal governnents. The only organi zati on,
private, public, governnment, whatever, that uses
radi oactive materials that today has assured access i s
the Departnent of Energy. Oher federal agencies,
state agencies rely on the sane comercial disposa
facilities that utilities, medi cal facilities,
universities. And | think that's an inportant point
to keep in mnd.

Those are nmy conments, at | east for today.

CHAI RMVAN RYAN: Al an, thanks very much
| do believe we have your previous comments and the
materials to which you referred in hand. W
appreci ate you being with us today for the discussion
and offering us your views.

Are there any ot her coments, questions,
observations? Menbers of the audi ence? Yes?

MR. FLACK: John Fl ack, ACNW staff.
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You know, | heard the discussion on the
determnistically based regulations. And just
t hi nking back at the reactor side of thins, those
regul ati ons were determ ni stically based and still are
t oday.

What has happened, what has evol ved ar ound
those is a probablistic framework for inplenenting and
showi ng that you neet these regulations. So it's not
so nuch the regul ati ons thensel ves but how you
i mpl enent the regul ati ons.

Now, with the reactor side, of course, you
know, we have things like safety goals, 1.174 and so
on, reg guide 1.174, that established that franework.
And | guess next nmonth we're going to be hearing from
Denni s Danpbn about NMSS activities with regards to
t hose, you know, using a risk-infornmed framework for
t he nucl ear waste and materials arena.

And | think that's where a lot of this can
come to bear. | mean, the thinking, how one goes
about, | nean, we could talk about a dose that needs
to be nmet. But what you're really trying to
understand is what is the likelihood that those w |l
not be seated. And it's a different way of thinking
than just saying, "Well, this is the regulations.

Meet the regul ations.™
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So it's in that capacity that | think
you'll find the biggest benefit of risk-informng the
regul ations, establishing a framework using the
current regul ations that you have now. And then |ater
on you can go back and say, "Well, this regulation
doesn't really nmke sense in this context because
we've been spending a lot of resources trying to
implenment this. And it's very low |likelihoods and
very | ow consequences."” Then eventually you go back
to change the regul ation.

As you nove ahead, | think the focus
really should be wthin developing a kind of
probablistic framework to do this work.

CHAI RVAN RYAN: And | see a thene in sone
of the things you' re saying, John, with sone of the
things we've heard from conmenters about |ikelihood
and consequences. And that in nmy mnd anyway ki nd of
ties to these very low activity wastes and other
opportunities. So having that franework at |east at
something to think about | think is hel pful as well.

MR FLANDERS: That is true. And it wll
be interesting to hear sone of the views that Dennis
shares on what we're doing in the NMSS

One other point | also want to point out

is we do have guidance | think that was actually
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referenced in your white paper, NUREG 1573, which

| ooks at how we do performance assessnment. And we do
t he perfornmance assessnent in a probablistic way from
| owlevel waste as well as for decomi ssioning
activities.

So, to that end, there is that
ri sk-informed thinking, but certainly we should | ook
to consider opportunities to continue that type of
t hi nki ng.

CHAI RVAN RYAN: And, again, when | think
ahead to strategic planning and then action pl anning
thereafter, where is the lowhanging fruit to be the
first or second or third application of that process
i n thinking?

| think that's what you were referring to
earlier. It's where do we get the nost return on our
early investnments inthis arena. And that is going to
t ake some t hought and consideration and shuffling in
the list and all the rest of the usual things that
happen and that kind of exercise.

Any other comrents or questions? John

Greeves, please? Tell us who you are.

MR. CGREEVES: Good afternoon. 1'm John
Greeves. It's good to be back. |I'mformer Director,
Di vi si on of Wast e Managenent , Envi ronnent a
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Protection.

Like a | ot of people on the phone, |'ve
touched this issue for 20-plus years. |, | think like
the others with the public, haven't gotten a copy of
this docunment. You're talking about a docunent that
we haven't seen yet, which we will presumably after
the first of the year.

Dr. Ryan, a couple of conments. There's
already a |l ot of information out there about part 61
There's vol unes of material out there. | |ook forward
to scanning what you're producing. But fromny
perspective, the key is you' re going to have to focus
on what the priorities are in noving forward, not
reviewing old material .

| think there's a m smatch here. You've
got the staff sitting over there with three FTE.
Based on experience, | can tell you that that FTE is
applied to a lot of licensing casework.

And if the staff is going to do a
strategic plan with three FTE on a project this
significant, | don't understand how you do that. So
| woul d suggest that there needs to be a focus.

It's the issues that the people on the
phone nenti oned, as Al Pasternak nentioned. They have

al ready been nentioned, but, for enphasis, I'll tick
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t hem of f .

| wote down a list of five, the key of
which is the B& waste issue. You' re going to have
30-plus states without access in 2008. That's a focus
here. That's sonething that if you can provide a
solution to that, you'll be doing sone good.

So that's one of them The second one on
my list is greater than class C waste. There are
responsi bilities out there now. Scott nentioned them
The departnent has to do sonet hi ng when greater than
class C waste. There are |lots of stakehol ders who
woul d i ke to see that problemresolved. So that's a
second one.

The third one is the DU issue. The
Comm ssi on just i ssued an order that tangentially laid
it back in the staff's lap. Yes, it is a dual-use
mat erial, but the volunes of this are so large. And
can they be used in near-surface disposal?

That i ssue has been handed over to the NRC
staff. That one issue could gobble up the three FTE
that Scott and Larry Canper have to address these
i ssues.

My enphasis is it needs to sharpen up the
scope of what you really are going to work on because

the resources are terribly limted here. Finishing
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off my list, internationally there is nore and nore
use of what's called a very | owlevel waste di sposa
facility. It's very successful. 1t's not taken root
in this country. That's a solution that just hasn't
come here yet. Again, the international community has
t aken | eadership on things like this.

The last itemis one that has been
nmenti oned by a nunber of parties. Call it what the
| AEA has done on clearance. |It's a |loose end. It's
a big loose end. And the rest of the world has noved
on. Lots of countries | actually do sonme consulting
for invoke that | AEA standard and neki ng use of it.
It works. And it just is not here.

So that's a list of five. But wthout
focusi ng and deciding what are you going to do with
those three FTE, frankly, | don't see how you get it
done. So | just wanted to offer those comrents from
some experience. And | would urge, you know, in a
small way, 1'Il help over tinme to try and focus what
you really can do with few resources because the
Conmi ssion doesn't have a lot invested in this
parti cul ar arena.

| just wanted to offer sone candid
corments. And |I'Il be happy to --

CHAI RVAN RYAN: Any tinme you want to go up
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to the 19th floor and, you know, share those views,
John, please feel free.
MR. GREEVES: You're going to be doing

t hat yourself.

CHAI RVAN RYAN: No. | think everybody is
aware of -- first of all, thanks for the list of
issues. | think a couple that we haven't explicitly

tal ked about but a couple that are on the Iist of the
very lowactivity waste question, which | think Scott
touched on a bit, but the other is the disposition of
solid materials, which in EUis safety directive 6 or
29- something or other. | can't recall the nunbers,
but you're right. There are sonme exanples fromthe
i nternational environment or sone of the things we
m ght be thinking about we ought to have nodels to
follow or at |east be informed by. So we appreciate
your i nsights.

MR GREEVES: Good. Thanks.

CHAI RVAN RYAN: Thank you.

MR. GREEVES: Thanks for |istening.

CHAI RVAN RYAN:  You bet. Any ot her
comments, questions, observations? Yes? Dr.
Ni chol son, wel cone.

DR NI CHOLSON: Tom Ni chol son, Research

One thing that struck ne, | think back of
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the trenendous effort put in by the States of
II'linois, North Carolina, and Californiaintrying to
cite a lowlevel waste site

CHAI RVAN RYAN:  Pennsyl vani a.

DR. N CHOLSON: Yes, Pennsylvania and
Texas. Have you thought about incorporating sone of
the lessons | earned from those exanpl es of how they
tried, what worked, what didn't work, and t he exanpl es
that they bring to the table?

CHAI RVAN RYAN: | would say inplicitly
yes. You know, a |lot of those docunments that aren't
necessarily readily avail abl e, but havi ng parti ci pat ed
in three of the last that we ticked off together, |
woul d say inplicitly yes.

Sone of t he guesti ons surrounded

interpretation, for exanple, of siting criteria and

| ooki ng at newsites. That was always the issue. How

do | decide when |I'm nodel abl e and sone of those
t hi ngs?

So | think there are things in that arena
when you look at the siting criteria that would
probably be fromthose experi ences perhaps sone of the
guestions, certainly not all but sone.

So the other aspect was the engineered

barriers. How do you credit themin some way? You
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know, we woul d kind of get in the situation of having
lots of barriers and then i medi ately assum ng they
aren't there. Not only did they fail in some node,
but they're not there. That's radioactive materi al
m xed with soil, and water hits it.

So | think there was sone sort of
di scontinuities, for lack of a better term comn ng out
of those exanples. And | hope we've at | east
identified a few to think about.

Now, whether they would float to the top
of the list after the staff considers the entire |ist,
| don't know. M guess is they m ght not be exactly
on the top of the hit parade. Sone of the other ones
t hat John Greeves nentioned, the B and C question and
t he greater than class C question, night have a hi gher
priority.

Again, I'"mnot trying to prejudge or offer
a comment, but | think the answer to your basic
guestion is yes but perhaps not explicitly fromstuff
that's been published or those kinds of things. And
| don't think there's nuch literature out thereonit.

Thanks.

MR. FLANDERS: If | could just --

CHAl RVAN RYAN:  Yes?

MR. FLANDERS: -- take a mnute? | just

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

190

wanted to respond to sone of the comrents that John
made because he made sone very good comrents. |

t hi nk, John, your point is well-taken on the chall enge
to do the strategic planning with the limted
resources that we have. But the fact that we have
such limted resources nakes it all the nore i nportant
why we really feel it's inportant to do the strategic
| ook to make sure that we focus on those things.

Many of the activities you identified are
key things that certainly one would expect would be
key things that the staff would want to focus on. So
that's why we think it's such a valuable effort, but
it will be challenging for us to do it wth the
resources that we have. You know that better than
anybody.

CHAI RMAN RYAN:  And | think, frankly, too,
Scott, the idea that the Conmmttee has got a keen
interest inthis area and we can certainly, you know,
be involved in a way that is helpful to the staff in
their thinking or take up i ssues or other issues is a
way to take advantage of our shared resources or how
to conbine our resources to a better effect.

MR. FLANDERS: And, again, that's why I
think it is also inportant for us to |everage the

insights and information and experience from
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stakeholders. It's very critical to do that as well.
And to get that stakehol der input is very inportant.

CHAI RVAN RYAN: O her questions, coments,
observati ons?

(No response.)

CHAI RVAN RYAN:. Ckay. Wiy don't we do
this? W'Ill take perhaps a 15-m nute break, come back
about 10 minutes after 3:00, then have a brief wap-up
session with everybody. And then we'll go on from
there. Fair enough? Thank you. Ten minutes to 3:00.

(Wher eupon, the foregoing matter went off

the record at 2:35 p.m and went back on

the record at 2:56 p.m)

CHAI RVAN RYAN: We're going to go ahead
and reconvene and finish up our cl ose-out discussion.
| think what we have had is a good discussion on the
elenents of the white paper and on both the
Committee's views and staff's views on sone
opportunities and sonme patch forward ki nds of things.

| guess what | would like to do is maybe
kill two birds with one stone. | think we can clearly
bring the paper itself closure and bring that to the
Comm ssion as a report or work product of the
Committee on the |l owlevel waste arena. And then

t hi nk what we have got to really focus our attention
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on is what detail we want to carry in the letter that
transmts it to them

Clearly it's the Commttee's effort to
review |lowlevel waste as a topic and consi der
ri sk-informed approaches to various issues in the
| ow| evel waste area.

| think we should recognize that after
consultation with staff in this neeting, that we have
identified sone further opportunities to recognize
their activities in their strategic planning in
simlar areas that overl ap ways that are conpl enentary
to what we're doing. And that dialogue should
continue. And we plan to continue that dialogue with
staff.

The part | am thinking out loud here a
little bit about and we appreciate views on is how
much of the kind of straw man, if you will, for the
opportunities list do we want to put forward? M view
is less, rather than nore, because | think that is
something that will evolve with staff over tine. And
then we tal k about the commitnent to do that, rather
than trying to say this is an opportunity.

You know, if you said, well, what
direction are you | ooking for the Conmi ssion to tel

staff and us to continue working together to identify
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a nore conplete list of opportunities and, you know,
nove forward with your analysis and bring what you
think are a list of opportunities and strategies to

better risk-informthis area of regul ation.

Ji n®?
MEMBER CLARKE: | just want to support
that. | think we should not attenpt to include an

inclusive list of opportunities. That's a work in
progress. And there mght be nmerit to just giving a
coupl e of exanples or potential exanples.

CHAI RVMAN RYAN:  Yes, either that or we
could al so give the categories of exanples. | nean,
we tal ked about risk-informng the siting criteria,
risk-informng the basic scenarios from which the
concentration tables were devel oped, and then
risk-informng other related activities, which are
sormre of the ones that Scott mentioned and we're going
to continue: one, to build the list; and, two, to
support NMBS's strategic planning activities to
develop priorities for this list with their nore
conprehensive view of the regulatory agenda in this
area. And that's kind of getting to closing the
| etter up.

| don't see it as being very long, but |

see it as at least giving them sonmething that wll

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

194

allow them to see what we have been working on and
give us their feedback and i nsights and perhaps i deas
for future directions.

MEMBER CLARKE: You know, there nmay be
nerit to |inking, at least referencing, t he
decomi ssi oni ng proposed deconm ssioning, guidance
revi sions because they speak to sone of these sane
areas. And | continue to think that we can truly do
things that are nore risk-inforned way i f we recogni ze
t hat engi neered barriers and institutional controls
are part of an integrated system

CHAI RVAN RYAN: We're kind of getting down
into the specific exanples, but that may be sonet hi ng
we develop later on. | think the idea that there's
overlap on this instruction that could be taken from
t he deconmi ssi oni ng arena and ot hers t hat we nenti oned
and tal ked about is sonething we want to study and
anal yze nore fully now that we would be taking this
first step. Wlat do you think?

MR. FLANDERS: Yes. | think that's a good
approach to take. Really, it sounds |ike what you
want is agreenment fromthe Conmission in terns of the
effort in ternms of trying to identify opportunities.
And | think if you' d keep it at a high | evel and say

that is what you want to do, it gives you tine to
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think nore fully through what those opportunities are
and address sone of the issues that we're thinking.
So | think that's --

CHAI RMAN RYAN:  And | think we'll tel
themthe reason is sone of the cautions, Scott, that
you actually provided us with today, which is what
uni nt ended consequences could there be, what are
st akehol der views. And we heard several of those in
t he tel ephone.

Are our telephone participants still on
line? Hello? Anybody on tel ephone?

MR. COLEMAN. The light is on on the

phone.

CHAI RMAN RYAN. Well, it's on, yes. |
know. It's green. So it's on.

But, you know, those are used as well, and

we can point to the reasons why we're continuing to

study. And we don't have this conplete, conprehensive

list, but we'll press ahead.
MEMBER CLARKE: | don't think this will be
conprehensive until you've got sonme idea of

priorities.
CHAI RMVAN RYAN: Exactly, yes. Anybody
have a different view?

(No response.)
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CHAI RMAN RYAN. So | guess, with that

said, Mke Lee, naybe you can and | can noodl e before
we break for the day and divvy that up. And we'll put
t oget her a straw nman.

| guess |I'mgoing to suggest, even though
it's relatively brisk scheduling, Mke, nmaybe you and
| can draft this letter tonight and we can review it
in the open session tonmorrow in our letter-witing
period and get sone concurrence fromthe Conmmittee on
the short transmittal letter. That will give staff
time to have input in the public session. Of we go.
Fai r enough?

(No response.)

CHAI RVAN RYAN: All right. Wth that,
we'll conclude our |owlevel waste discussion. |
appreci ate everybody's -- oh, | did forget to nention
one thing for the record, which | will nmention. Thank
you very much, M chelle.

Ral ph Anderson fromNElI was not able to be
with us. He had a famly activity that he had to take
care of today and was at the late hour not able to
join us. So we do have his slides, which we w ||
enter into the record, and his views, which he was
going to give us verbally fromNElI. So those will be

avai lable to one and all as part of our record of the
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neeting. And | appreciate you renminding me to nmention
that for the record. Thanks.

Ckay. Any other comrents or corrections,
itens?

(No response.)

CHAI RMAN RYAN: Thank you all very much
W appreci ate your participation, and we will press on
from here. W' Il conclude our formal record here.
Thank you.

(Whereupon, the foregoing nmatter was

concluded at 3:03 p.m)

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




198

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




