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PROCEEDI NGS
(1:01 p.m)

CHAI RVAN RYAN: We'll cone to order
pl ease. This is the second day of the 158th Meeting
of the Advisory Commttee on Nucl ear Waste.

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

During the neeting today, the Conmittee
will hear fromthe NRCs Ofice of Research and the
Departnment of Agriculture research staff on field
studies to test and evaluate groundwater recharge
estimation t echni ques, nmet hods, and their
uncertainties.

You'll be briefed by the Director of the
Ofice of Nuclear Material Safety and Safeguards on
recent activities of interest to the Commttee.

And we will receive a briefing by an NVSS
representative on the status of the |license
application for the proposed gas centrifuge and
urani um enrichnment facility in Piketon, OChio.

After these presentations, we'll discuss
potential or proposed ACNW I etter reports.

John? Sharon Steele is not here so | wll
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ask that John Flack will the Designated Federa
Oficial for today's initial session.

MR FLACK: WII do.

CHAI RVAN RYAN:. Ckay, thank you.

The neeting is being conducted in
accordance with the provisions of the Federal Advisory
Comm ttee Act. W have received no witten coments
or requests for time to make oral statenents from
nmenbers of the public regarding today' s sessions.
Shoul d anyone wi sh to address the Committee, please
make your w shes known to one of the Comrittee's
staff.

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

It is alsorequested that if you have cell
phones or pagers, kindly turn themoff or place them
in a nmute node.

Thank you very much

And with that, we'll proceed.

MEMBER CLARKE: Ckay, as Dr. Ryan said,
this first set of presentations will update us on
field techniques for estimating groundwater recharge

and al so eval uati ng nodel abstractions, work that the
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O fice of Nuclear Regulatory Research is doing with
the Agricultural Research Service and others.

And 1I'm pleased to introduce Dr. Tom
Ni chol son to you who will get us started. And, Tom
if you could introduce your coll eagues as wel | .

DR. NI CHOLSON:. Thank you very nuch, Dr.
C ar ke.

l'd like to introduce to ny left, your
right, Craig Daughtry, who is a Research Agronom st
with the United States Departnent of Agriculture,
Agricul ture Research Service.

Next to himis Dr. Yakov Pachepsky, a Soil
Scientist also with the Agriculture Research Servi ce.

Sitting at the table a coll eague of m ne,
Ral ph Cady, who is involved in the project, raise your
hand, Adion Chinkuyu, he's also with Agriculture
Research Service, Andrey Guber, with the Agriculture
Research Service. And behind him Adam Schwartzman
also fromthe Ofice of Research, who has been doing
field work with the Agriculture Research Servi ce.

Vell, today we'd |like to give you just a
very brief series of presentations on estimting
groundwat er recharge and eval uati ng nodel abstraction
t echni ques.

The two projects are through interagency
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agreenents with the United States Departnment of
Agriculture' s Agriculture Research Service. The first
proj ect, estimating groundwater recharge using state-
of -t he-art met hods and techni ques, started about five
years ago with JimStarr and Dennis Timin, also with
Agricul ture Research Service.

We started on a nuch snaller scale at the
corn plot scale. Then we noved to |lysinmeter. Today
we'll be tal kinng about the watershed scal e.

Also we have a separate interagency
agreenent with Dr. Yakov Pachepsky and Ri en Van
Genucht en | ooki ng at nodel abstraction techni ques for
estimating water flux and transport in soils.

The research that we're going to be
tal ki ng about today supports work on | ooking at
infiltration and groundwater recharge esti nates.

W' re | ooking at very realistic evidence-
based research based on field data to support the NRC
staff evaluations of infiltration recharge. These are
extrenely i nport ant par anmet ers in estimating
radi onucl i de | eachi ng and transport in the perfornmance
assessnment nodel s being used by the staff primarily
for decomm ssioning but for other applications as
wel | .

One of the notivating factors for the
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research was to | ook at the variety of nethods used to
estimate water flux rates and | ook at themfromthe
standpoint of what is realistic and can we say
somet hi ng about whether they're conservative or not.
In the past, people |ooked at a percentage of annual
rainfall and they used annual infiltration.

Here we are | ooki ng at event-based. So it
could be a day or a day and a half recharge event.
How could we estimate in a nore realistic sense
infiltration and groundwater recharge?

Yakov Pachepsky will tal k about his nodel
extraction technique. This work is to provide a
net hodol ogy for the staff to assess sinplifying
assunptions in the performance assessnent nodels to
assure that the features, events, and processes
relevant for that site are incorporated in estimating
water flux and transport. And this is primarily in
soils, primarily in the unsaturated zone but also if
at the water table aquifer.

Also this work, by being realistic and
bei ng very nmuch based on field evidence, is to | ook at
uncertainties. W're |ooking at conceptual nodel
uncertainty and paranmeter uncertainty. And Yakov
Pachepsky will talk about that in some detail.

And finally, we're very pleased that we
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have t hi s cooperative agreenment with the United States
Depart nment of Agriculture because the field studi es at
Beltsville are very expensive. And we're able to
utilize themfor a relatively small investnent.

They provide us with a highly-detailed
dat abase. The one the Tim G sh, who is on the phone,
who wi Il be making the next presentation, who is al so
fromthe Agriculture Research Service, he and Craig
Daughtry have been doing this for nany years. And
t hey have very detail ed dat abases.

Oten the data is on a ten-mnute basis
and so therefore there is intensive data availability
to look at the nethods both fromthe standpoi nt of
infiltration and groundwat er recharge but al so | ooki ng
at nodel abstraction techniques.

This viewgraph i s just to give you a sense
of where we nmay apply these with regard to conpl ex
conceptual nodels. This is an exanple of an
engi neered system in the subsurface and how the
envi ronnental systemmay i npact onit. So, therefore,
you could have a variety of infiltration and
groundwat er recharge events. You could have failure
of the engi neered systemdue to that and preferenti al
fl ow.

And Timwill tell us an exanple at his
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Beltsville site where t hey have identified
preferential flowin hydrol ogically-active zones. And
so, therefore, the conceptualizationis evolving in a
nore realistic sense.

As | said before, Timwll give our first
presentation. They are eval uating nonitoring
approaches for capturing both short-termand | ong-term
recharge over a variety of spatial scales. This, as
| said before, is very relevant to decommi ssi oni ng.
Their site is 21 hectares in size. And they have sub-
wat er sheds A through D, which are approximately four
hectares in size.

And as | said before, they have data over
along time period on a ten-mnute basis. This work
buil ds on earlier work by JimStarr and Dennis Timin.
And you have copies of their NUREG reports.

The other talk will by Yakov Pachepsky.
He will illustrate the nodel abstraction techniques
and show how a systenmatic met hodol ogy can hel p reduce
nodel conplexity such as the early one | showed while
still maintaining the validity of the sinmulation
results. They are relevant with regard to flux and
transport.

He also will give field exanpl es show ng

the range of sinplified nodels that are appropriate

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

12

for site-specific data relevant to water fl ux.

Sowith that, Craig and Tim if you could
scoot over here and make t he next presentation? Thank
you.

MR G SH So are you ready for nme Craig?

DR. NI CHOLSON: Just a second. kay, the
first tree graph is up, Tim

MR G SH (kay. First off, I want to
thank Tomfor the invitation. And |I'msorry |I could
not be there in person. And | appreciate sone of ny
col |l eagues willing to be there and answer sone of the
guesti ons.

One thing that's very inportant to note
here is that the Nuclear Regul atory Conm ssion has
done a |lot of excellent work on the plot |ysineter
scale. But as they start going to |arger scal es of
observation, i.e., those that are associated wth
t heir Nucl ear Regul atory wast e decomi ssi oni ng si tes,
they need to start accounting for conplex flow
processes, hydrol ogically acti ve areas, and subsurface
fl ow pat hways.

And so that's what nmy focus is going to
be. And | want to acknow edge sone of ny coll eagues
and sone of the information they have given ne will be

in this presentation. Craig Daughtry is there
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representing ne. Charlie Walthall, also from USDA, of
course Ral ph Cady and Tom Ni chol son from NRC, Sanuel
Kung fromthe University of Wsconsin, Madi son Canpus.

Adion Chinkuyu is actually a visiting
scientist wth wus, actually on loan from the
University of California. And then Paul Houser who,
until the last couple of weeks, was actually the
di vi sion head at the Hydrol ogi c Branch at NASA

Next slide. On the outline, you'll notice
there are a nunber of things we're going to try to
cover in this talk and | have a nunber of slides so
"1l be going fairly quickly. But | think you al
have hard copies and so you can go back and | ook at
these. And if worse cones to worst, you can contact
nme personally.

The first four objectives essentially are
going to give us a good insight as to the kinds of
things that are taking place at the OPE3 research
site. Also sone significance and sone data sets that
are avail abl e.

And then what will happen is we're going
to -- after we give you an overvi ew of what's taking
pl ace out there, we're also going to talk about some
recent advancenent in fluid dynam cs and sone work

that's actually been done where actually subsurface
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fl uxes were actually nonitored.

And then we're going to actual ly use sone
of that information to help us understand how to
identify hydrol ogically-active zones at the scal e of
observation that you folks are interested, i.e.,
around, you know, 21 hectares.

There will bealittle brief discussion of
how t hese data sets woul d be very useful for the node
abstraction techni que and then there are sone sources
|*ve |isted.

Next slide. Optimzing Production |Inputs
for Economic and Environnental Enhancenment is a
nmout hful .  That's what OPE3 stands for. There's been
a recent in-depth outside review just actually held
| ast week. And one of the overriding recommendati ons
was is that we have a sexier title. And so that may
be changing in the near future. But right now and for
t he publications we have out, this is its title.

What | want you to see fromthis three-
di mensi onal representation of the OPE3 site i s roughly
an idea of what the topography is. The z-axis has
been anplified alittle bit just so you coul d see sone
of it.

The i nportant thing to take out of thisis

that it is essentially hydrologically bounded. The

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

15

top part of the production area actually is the high
point of the region locally for water flow And it
all drains through the fields to this riparian area
which contains a first-order stream And being a
first-order stream neans the stream actually starts
there due to the site.

And so what we have are fluxes we can
actually neasure that go into the site and then we
actual ly nmeasure fluxes comng out. And so that's a
very inportant aspect of the site.

Next slide. This research site is
actually an international project that involves a
nunber of scientists which we'll talk about in a few
seconds. It has sonme mmj or conponents that we're
trying to resolve. One of themis actually neasuring
fl uxes.

Right now there are good nethods for
nmeasuring surface runoff fluxes and volatilization
fluxes. But there's actually no good protocol for
nmeasuring or nmonitoring a subsurface fl ux.

Typi cal |y peopl e t ake sanpl es and neasure
wat er table highs and try to i nfer what the processes
are that got the conmpound there. But there's very
little nmonitoring -- that actually you have a flux

that you are actually nonitoring. W're trying to
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actual ly devel op protocols to do that.

And then we're interested in how those
fluxes interact and have an inpact on the wooded,
riparian wetland area and first-order stream

In addition to this, we have a |ot of
remote sensing activity on this site. And so we'd
i ke to devel op products and techni ques for eval uating
and managi ng spatial variability.

And the | ast aspect is we hope in the | ong
term sonetinme in the future, to actually do an
econoni c-envi ronnental tradeoff anal ysis.

Next slide. Water and energy bal ance, of
course, are very inportant for us to quantify here.
And the larger picture here that you see contains a
couple of towers. The large tower in the mddle is
actually a very detailed to conplete energy bal ance
syst em

So we're nmeasuring things there like
t hree-di nensional w nd speed profiles. And, of
course, there's alsotenperature profiles and rel ative
hum dity profiles. And then we have heat fl uxes that
go into the system

So we actual ly have the energy bal ance --
we've got it conpletely nonitored out there. W have

a coupl e of ned stations but this is the detail ed one.
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And that allows us to quantify the water energy
actually comng in.

In the picture on the right, if it is now
phased in, is nme holding a noisture capacitive probe
now. TimStarr has actually done a lot of work with
this and sonme of the reg reports that you fol ks have.
And we use this same systemout in our site.

What's al so quite interesting about it is
we have all these inputs comng in but we can also
eval uate a profile and we have approxi nately 256
sensors out in the field on probes |ike the one you
see nme holding. This one is actually holding seven
sensors. But we actually activate those sensors every
ten mnutes, 24 hours a day, 365 days a year. And
essentially it gives us a notion picture profile of
the surface and the subsurface water dynam cs.

What's also very interesting to note is
that we have about -- a little over 13 mllion soi
noi st ure observati ons every year. So we can |ink that
detailed soil noisture dynamic information into the
ener gy bal ance system

Also on this slide there's a small tower
in front of the energy balance system And that's
actually sonething for neasuring output. That's

actually a pesticide flux tower. And we usually have
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a coupl e of those out there to essentially neasure the
vol atilization aspects.

Next slide. There's a nunber of other
outputs as well. You can see surface runoff processes
and groundwater nonitoring that is taking place out
there as well as sone infornmation in the riparian area
for water table and the upwelling zones and tree sap
fl ow sensors. And then also we have five weirs that
are actually in this first-order stream They're in
the riparian area which, again, allows us to cal cul ate
these fluxes exiting the system

Next slide. One thing that is also quite
critical is that even though we have a | ot of detail ed
i nformati on about processes, we al so have a very
unique ability to quantify what is happening on the
subsurf ace.

On the left, you will see a graph that
contains the depth to the subsurface restricting
| ayer. The green areas are roughly three to three and
a half nmeters below the soil surface where water is
being restricted in those areas. And then it gets al
the way to about a meter below the soil surface on
this side.

And what happens we can take the speci al

rel ati onshi ps of the depths to the restricting | ayer,
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do sone nodeling, and actually determ ne where the
water -- howit is exiting the site.

And you can see on the right-hand side
here, those are actually the identification of the
subsurface fl ow pathways. Now this is done primarily
wi th ground-penetrating radar data, of which we have
over 40 kilometers' worth of data and we al so have
this very detailed digital elevation map.

So we take those and use that in the AS
framework to actually quantify the subsurface flow
pat hways. Essentially there are arteries and veins
whi ch essentially water converges to and then flows
subsurface out of the site.

Now even though it |l ooks like it occupies
a great deal of the site, these arteries and veins,
the fact is is that they actually conprise probably
| ess than one percent of the avail abl e pore space. So
they are difficult to actually quantify. And that's
very inportant if we're going to know how or where to
noni t or.

Next slide. |In addition to sone of these
t hi ngs |"ve already nentioned, this is an
international activity. Dr. Daughtry can talk nore
about this if you're interested. But we have over 63

scientists involved from federal agencies and
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universities across the United States and also
i ndustry. And there are sone industries and

uni versities outside the U.S. who are al so involved in
the site.

And everybody brings their own noney.
There's no funds on the site. Essentially if they
want to work with us and use the infrastructure, they
have to bring their own noney and work accordingly.

Next slide. The next three slides have
sone selected OPE3 data collection activities. |'m
not going to go through all these because there's a
ot of verbiage. And |I've already nentioned sone
things already like, you know, this 13 mllion-plus
soi |l noi sture observations.

But | wanted to let you know that there
are sone ot her data sets which are probably applicable
to sonme of the things that NRCis interested in. For
exanpl e, all the data when we col | ect sanpl es, we have
a kinematic GPS system which allows us to have an
accuracy of |ooking at sanples one centineter in the
X- or y-axis and two centineters in the z-axis.

W also have, besides the ground
penetrating radar i nfo, a gr eat deal of
el ectromagneti c induction data that we have on the

site. And we also have sonme well data and a great
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deal of soils data.

Next slide. On this slide, 1'd like you
to focus on Item No. II, Production Fields - Renote
Sensing Imagery. |In addition to the anount of data
that we're collecting at this site, it is probably the
nost heavily -- probably the highest density of
i nstrument ati on of any research site probably anywhere
in the world.

We al so have a trenendous anount of renote
sensing activities taking place. And Craig Daughtry,
this was one of his fortes so he could talk to you a
| ot about these various platforns, whether they be
high-altitude aircraft and various satellites.

But there's a lot of linkage here with
NASA and industry so that we could actually use the
information that we have to develop surrogate
i ndicators of various processes and use that to
address the questions that relate to either production
or environment issues.

And then on the third slide of the data
collection activities is just alisting of some of the
things that are taking place in the riparian wetl ands,

which is al so germane to NRC

Next slide. The nice thing about this, we

have this detail ed anount of information of the
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subsurface process and the instrunentation that we
have on the production fields thenselves. It allows
us to cover three very critical areas. The first one
is to actually look at surface and subsurface
i nteractions.

There are very few places in the world
today that actually have the ability to |ook at
subsurface interactions. And there is no place that
has the detail that we do to evaluate that. So this
is very unique in that we've got that information
al ready here.

Secondl y, we have enough i nformati on t hat
is being gathered on various spatial and tenporal
dormai ns that we can actually | ook at the interaction
of variable climte on heterogeneous soil on a scale
that's gernmane to agricultural production or, inthis
case, sone of your deconmm ssioning sites.

And then obviously one thing we're also
very interested in is to evaluate protocols as to
where and when to sanple and how to interpret those
data sets.

Next slide. Now l'mgoing to take just a
qui ck run through sonme recent advancenents in fluid
dynamics. It's nice to kind of stay on the cutting

edge of what 1is taking place in the research
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community. And | want to actually present sone
information to you fol ks that hel ps you understand t he
need to neasure a flux and what those new flux
protocols are actually telling us with regard to
chem cal transport through soils.

Next slide. For many years, people, when
t hey were evaluating a worst-case scenario, and this
i ncl udes ne and nmany of my coll eagues, we nade a
nunber of assunptions regarding how chem cals woul d
nove t hrough soil partly because we didn't know where
wat er was fl ow ng.

And we just had to take sanplers and
random y | ocate themand then col | ect themfrequently.
And we had to -- we didn't know that there was any
fingering effect that we could actually account for or
nmonitor. So we generally had to assunme a piston flow
process, which essentially negates any di spersion.

In order to have the fastest possible
transport time, we thought that saturated hydraulic
conductivities woul d be a good way to go. And then we
generally lunmp in some kind of |inear absorption
process and al so ot her process that mi ght describeits
degradation. This is true for radioactive nuclides as
wel | as naybe pesticides.

Next slide. Now the problemis is that a
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| ot of the information was gathered using
concentration data and not flux data. And so | have
a little slide here just to kind of bring hone the
nmessage of how critical the surface runoff processes
actually are. And also the need to neasure fl ux.

If 1'"mgoing to nmeasure a surface runoff
process, just taking a sanple, for exanple, out of
this flunme and measuring concentration, it doesn't
tell nme a whole |lot about the relevance of what's
going on in the field because all | have are
concentrations.

| don't know whether it was a | ot of water
associated with that concentration |' manal yzing or if
there was a very snall flow associated with it. So
it's inportant that you have both the water fl ow data
as well as the chem cal conposition.

But once you have t he chem cal conposition
and t he volunme of water flow, then what happens is you
could actually determne a flux. And once you get
t hat done, you can actually cal culate a rel evance,
i.e., what percentage of water have | applied that is
actually nmoving to the soil system in this case, the
surface runoff process.

In the field -- next slide -- piston flow

is not the normal flow process that we see. Wenever
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there is actual rain events or irrigation taking
pl ace, we have a tendency to have these little fingers
that flow t hroughout the field.

The question is is what is the flowrate
associated with sone of those flow pathways. And
they're very difficult to quantify. 1In this case,
that little black circle that's underneath the major
flowline was actually just me trying to simulate that
| got lucky and | actually had a sanpler |ocated right
bel ow a fl ow pat hway.

But even if | did have that in the field,
you' d have a nunber of other areas where there wasn't
directly a flow pathway. And so you would say wel |,
how do | interpret this data? And so just
concentration data itself makes it very difficult to
interpret this kind of phenonenon.

Next slide. Wat's good, though, is that
recently there's been sone flux experinents that
t hey' ve conducted and recently published. One, this
really cones froma publication in 2000 by Dr. Kung
and what happens is -- I'"'mnot going to go through a
| ot of detail here but this actually says a coupl e of
t hi ngs.

The t ake- honme nmessage here, and we see it

fromboth the uniformsilt loam which is actually --
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that's where it was conducted at West Lafayette at
Purdue and the one on the right is actually an
experiment that was conducted at Cornell under a
little nore conplex soil profile, but we see a couple
of things which are universally true. And that seens
to be that the travel tines to groundwater becone
shorter as the soil water content increases.

In other words, the system is becom ng
hydrol ogically active. And when it becones
hydrol ogically active, these fingering processes or
these veins or arteries, which are draining the soi
system becone very active. And they conduct a great
deal of water nuch faster than we would nornally
anti ci pat e.

In fact, the second i ssue i s know ng that
if we use saturated hydraulic conductivities, what
happens is we woul dn't expect the conpounds, in this
case tracers that we were putting on the field, to
reach one neter inless than two days. And yet, these
br eakt hrough curves show that the conpounds were
getting there in anywhere from four hours to 12
m nut es.

And SO t he i dea of sat ur at ed
conductivities and piston flow approxi mati ons don't

seemto work very well, especially when there's any
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precipitation or irrigation event that is actually
occurring out in the field.

Next slide.

MEMBER HI NZE: Excuse ne. But what's the
reason for that? Wat's the cause of these shorter
travel tines?

MR. G SH  \Wat happens is there's those
arteries and veins which | showed on a lateral
conmponent but there is a vertical conponent that al so
t akes pl ace.

And what happens, you have -- when you're
| ooki ng at saturated hydraulic connectivity, you are
usual |y assunming all the porous nedia is avail able for
flow. And there's a lot of variability in your
hydraul i c connectivity data. You nay get coefficients
of variation, at least |'ve seen them of anywhere
from100 to 400 percent as far as spatial variability
of hydraulic connectivity data.

So it is where you sanpled, how well you
sanpled. There is also pore continuity it's
associated with here. And the transit tines,
essentially these arteries and vei ns becone sat urated
but they are probably |ess than one percent of the
avai |l abl e pore space.

So it's going to be very difficult to get
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a saturated hydraulic connectivity for those areas
whi ch are actually conducting nost of the fluid when
you an irrigation event taking place.

MEMBER HI NZE: So there are horizontal as
wel |l as vertical?

MR G SH Yes, yes there are. The |ast
slide and this one are actually dealing nmainly with
vertical but I'm going to show you sonme horizonta
ones in a few mnutes.

Am | clear on that? Is that okay?

DR, NI CHOLSON:  Yes.

MR GSH Ckay. |I'll go on then.

This is another curve that essentially
says the same thing. bviously the other two curves
wer e associ ated with some work that was done i n Purdue
and Cornell. And this one was actually done at
Madi son, Wsconsin that | did and reported | ast year
inthe literature.

And essentially what we're looking at is
the sane field site but using this flux protocol that
Sam Kung devel oped. And what happens is |'m putting
on two nobile tracers. And |I've got it plotted as the
mass of the conpound that |I'mrecovering versus what
was applied as a function of total anmount of water

applied. So even though | have two different
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irrigation rates, |I'm essentially elimnating that
because I'm just plotting this as a function of how
much wat er was applied.

And as you see, the breakthrough curves
are vastly different between the two. And if you | ook
at it fairly closely, you can see that after about 150
mllinmeters of water has cone out, that breakthrough
curve that's associated with the little irrigation
event, here 0.89 mllineters per hour, we only have
about two percent of the compound leaving the top
neter after 150 mllineters of water relative to
essentially 40 percent that was conming out at that
irrigation rate of 4.1 mllimeters per hour.

So even though the same anmount of water
was applied, we see a vast difference in the transport
times. So again, this is associated with hydrol ogic
active zones within the soil systemitself.

Next slide. And so what that means is
that some of the flux data that has been devel oped
over the last couple of years -- this flux protocol
has only been available for the | ast couple of years
-- the idea of piston flow probably isn't a very good
one.

Sat ur at ed conductivity seens to have sone

problems. And when it cones to |linear absorption and
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degradation of half-lives, that could al so be a
probl embecause it could be that the water velocity is
so high in these veins and arteries that the residence
time for the chemcal really can't be absorbed. And,
of course, obviously that would al so change your

anticipation of half-lives if it noves down t here nmuch

faster.

Next slide. This slide | put the
ref erence down at the bottomto -- it's not |isted out
on the end as far as ny data sources -- you may want
to nmake that note -- in part because it was just

accepted last nonth. And this is going to be

published in the Soil Science Society of America

Jour nal .

But what | wanted to point out here was
that when we | ook at this fingering phenonmenon that
takes place, it's been very difficult for people to
have reproducible results because they didn't know
where the sanplers were actually going to be pl aced.
And if youtill a field, that changes things. And so
it was very for themto actually calculate a fl ux.

And what happens with this flux protocol
that Dr. Kung had devel oped, we actually showthat it
is reproducible. Here you'll look and you'll see a

blue and a green line. Those are actually data sets
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of two fluorobenzoic acids that were applied to a
field on two different years. And so we can actually
see that this protocol, when you' re actual |l y neasuri ng
a flux, actually is reproducible.

Now t he area that we're | ooking at hereis
about 80 square neters. But we get nice reproducible
data that al so hel ps us then understand t hose ki nds of
features that we need to be concerned with that m ght
i nfluence chem cal transport vertically.

Next slide. So now we're going to talk
about sone applications to the OPE3 site.

Next slide. Again, here is the subsurface
fl ow pat hways. And we're tal king about sone rel evance
of them very quickly. And you'll notice that |'ve
included a color infrared inmage on the upper right-
hand here.

These fl ow pat hways agai n occupy a snal
area of the field. But they also seemto be going to
or draining these areas that have hi gher bi omass. The
darker red areas are areas within the field that have
a higher bionmass as a color infrared inmage.

And what happens is the bottom right
figure here is actually some soil noisture data.
There's thousands and thousands of data points. And

those aren't actually line, those are actually data
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poi nts because we have this real tinme process.

And what it is telling us is we have this
| at eral novenent of water noving through the field.
And so we have this kind of |ike a two-di nensional
aspect that you can see fromthese graphs. However,
there's also a third dinmension to these.

Let's go to the next slide. And that is
when we | ook at these snmall pathways, not all of them
have t he sane shape, and form and size. And so sone
of themactually conduct a great deal nore water than
ot hers.

The graph on the bottomis actually water
t abl e hei ghts t hrough one of these flow pat hways. And
it consistently has at |east a neter of water flow ng
through that |ense out into the riparian area. And
typically that one al so has the hi ghest concentrations
of nitrate and pesticides in it which neans that that
one would have a much higher flux than any of the
ot her two.

Next slide. Nowthis slide it's going to
say well, so we have that -- this neural network
essentially that goes through the fields but it has a
vertical conponent.

And what |'ve done here is shown that you

can see underneath the large corn plant, there's a
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smal | di stance between the top of the soil surface and
the top of this water table. So there could be

capillary action of water that actually feed water and
nutrients to that area during an average or dry year.

Whereas opposed to its farther down
gradi ent you can see in a snaller corn plant and
that's because there is a larger distance between this
cascadi ng subsurface wat er fl ow pat hway and t he pl ant .
So it doesn't have nearly the benefit of subsurface
water and nutrients. And so its corn growh is
actually stunted relative to the other.

Vell, what's interesting about this then
is we would expect a three-dinmensional flow system
then that is interacting with plants that could
actually be a useful tool then in evaluating through
surrogate indicators where these flow pathways
actual ly are.

Next slide. And it would suggest that if
you | ook at sone of the variable patterns of crop
grow h, that we could naybe devel op this indicator.
And what we have here is 1998 to 2000 vari ous pieces
of information which allows us to | ook at the spati al
variability of crop growh. And if we use just the
99 and 2000 data to develop an indicator, which is

what |'mgoing to do here, and then |I'mgoing to use
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that data to actually predict yields in 1998.

And what that index essentially |ooks
like, it's an algorithm that uses sonme nornalized
yield data and sone climte data. It uses the nost
dramatically different years but it actually gives ne
a di nmensi onal i st paraneter which we call the surrogate
noi sture response index to help ne quantify spatially
those areas that are being influenced by the
subsurface fl ow processes.

In the next graph what's going to happen
is I'"'mgoing to relate this spatial distribution of
this SMRI to actual yield data for a different year,
in this case 1998.

Next slide. And this one is entitled now
Ext endi ng SMRI, Conparison with 1998 Corn Grain Yield
Data. And you can see this nice |linear relationship
here where we have the dots representing the yield for
1998 wi th standard deviations. Then on the x-axis, we
have the soil noisture response index.

The arrows on the right-hand side
essentially tell us how much of the field is being
conprised by that data so you can see that within the
green |lines, for exanple, 65 percent of product field
is described by that very linear region.

So it seens that we nay actually start to
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be able to -- start to have the capacity to | ook at
various other tools as an indicator of these flow
pat hways.

Crai g Daughtry could al so identify that we
have a | ot of renpte sensing activities that are al so
associated with this.

Next slide. That takes us to our data
resource nodel abstraction. Wat happens is that
because we have this closed system we have fluxes
that are usually nonitored going in and fluxes of the
standard protocols that are exiting the site.

And with this tremendous anount of data on
the i nside, various state-of-the-art kind of data set
that is being acquired, we can actually |ook at the
data and average it over large tinme periods and have
very sinplistic conceptualization of how water is
going in, like just sinple nass bal ance protocols.

O else we can get progressively nore
conpl ex and | ook at the nodel s thensel ves and al so how
you interpret the data and becone increasingly nore
conplex to see if we can inprove the ability to
guantify these output fluxes. And then to nodel them
appropriately and see what the wuncertainty 1is
associ ated with those.

And, of course, we have the ability to
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| ook at sone very dynam c processes since we have good
climate data and soils data being collected at about
ten-mnute intervals. And we're also devel opi ng
protocol s for |ooking at sone fl uxes.

And, of course, this is very inportant
because if we have fluxes, as | nentioned earlier,
with reproducibleresults, it will really dramatically
reduce sone of our uncertainties.

Next slide. Very close to the end here.
And what |'ve done here is actually show ng you an
experiment we did this |ast Novenber with NRC. And
this actually uses sone information we have fromthe
OPE3 site and some of this basic information that
we've gotten fromour field studies at Cornell,
Purdue, and Madi son, W sconsin.

And we devel oped a protocol for measuring
a flux inthe field itself. This graph on the right
is essentially that, it's the curnulative bromde
| eached as a percent of brom de applied. And the bl ue
line is the actual flux data.

And what we could see is that it's noving
out very quickly even though the water was only
applied at, | think, 4.1 mllinmeters per hour. The
br eakt hrough curve i s taking place nuch faster than we

woul d have expected it to.
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And | put ared line in there so you can
get an idea of what the matrix flow processes would
be.

What is also very inportant to note is
that we got over 98 percent of the tracer that was
applied was recovered, which is very good. In nost
transport studies, you're lucky to get, you know, 30
or 40 percent.

And that's why they're generally not
reported inthe literature i s because they don't have
good nass bounces. But here with this technique, an
extension of what is simlar to what Sam Kung has
done, we've actually 98 percent of the conpound back.

So | have now sone data sources that |'ve
listed for you that you could use. Like | said
there's one that's not listed here but it's actually
listed at the bottom of one of the graphs.

And | think you very much for your tine.
And that's it.

DR. NI CHOLSON: Thank you. Thank you very
much, Tim

MR G SH Do you have any questions?

MEMBER CLARKE: Shall we take sone
guestions now for Tin? Bill?

MEMBER HI NZE: Well, I'mvery inpressed
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with the work. That goes wi thout sayi ng.

| " mj ust wonderi ng about the applicability
of this in a broad sense. And that |eads ne to the
guestion of what is the origin of these preferenti al
pat hways? And how universal is that origin?

DR. NICHOLSON: Tim do you want to answer

t hat ?

MR G SH Ckay. | think I can capture
part of that. I'mstill on a |lot of meds back here.
So hopefully I'Il nake sone sense out of this.

As far as the applicability, t he
preferential flow processes, there have been a nunber
of studies done throughout the world on trying to
identify that. And nost of them were dye studies.
And in nost of the dye studies they've been doing,
regardl ess of the water i nput rates, they seemto have
noticed that as long as water is being put in the
system these preferential flow processes are
dom nant .

And you have -- people talk about the
vertical conponent now. And you have a nunber of
reasons for that. You have flow instabilities. You
al so have void route channel s that are responsi bl e for
that. You also have | ayered systens, a funnel flow

kind of a process, which essentially can nmake the
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wat er converge to a small point.

And unfortunately, it's very coonmon. And
that's one reason | think when they try to do
saturated hydraulic connectivity val ues, they have so
much uncertainty because every once in a while they
may hit one of those channels and then they end up
with coefficients of variation of like | said between
1 and 400 percent. And then they try and interpret
t hat .

And how do they use such large
coefficients of wvariation to describe chemca

transport on a larger scale? And it's virtually

i npossi bl e.

And so what happens is you actually have
to know where and how to sanple. Wll, the vertica
conmponent is very tough. And I'll be nore than happy

to tal k, sone other time probably, about the protocol
t hat Sam Kung devel oped and why it shows to be worKki ng
and in what way we rigged that to extend to our field
site. But actually it allows us to capture both the
matric and preferential flow processes.

As far as the horizontal one is concerned,
what happens is is that through tinme, there's various
| ayers of soil horizons that are formed in the field.

And these ecological processes form layers of
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accurrul ated clay, for exanple, like clay |enses, and

t hey have a topography to them Sonetinmes it mght be
due to, you know, mmssive rain events that took place

that deposited a |l ot of clay there or actually cane

t hrough t he cl ay.

And so what happens is you have
essentially this subsurface stratigraphy that vary
spatially a great deal. |Ib our site, you know the
soil isn't that great. W have a fairly large range
in elevation. And if | was to plot that up on a
smal | er scale, you could actually see this undul ati ng
surface that is taking place there.

Vel |, what happens i s whenever water hits
that, that restricting |ayer due these ecol ogica
processes either to a clay | ense form ng or sone real
dense horizon, water flowis restricted and starts to
nove laterally. And in that past, it's been
essentially inmpossible to find out where those things
wer e taking pl ace.

But we've actually refined some of GPR
data to identify these fl ow pat hways. Unfortunately,
these flow pathways, even though they can be
identified with the ground-penetrating radar data,
they only can be identified using GPR if you have

probably a | oamor a courser textured soil |ike a sand
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or a sandy loam And if it is a finer textured soil,
the GPR doesn't work nearly as well.

And that's one reason why we're -- even
t hough we understand the processes will remain the
same. And what we're trying to do is link up with
various renote sensing activities to try and see if
there i s | andscape and sensors that we can use to hel p
us refine where these fl ow pat hways are occurring.

MEMBER HINZE: Can | follow up there?

DR. NI CHOLSON: Sure, go ahead.

MEMBER HI NZE: Do | understand then that
these are predicated on the basis of hydrologic
properties of the subsurface material s?

MR G SH: Yes.

MEMBER HI NZE: But there are additional
factors as well?

MR G SH No, that's essentially -- it's
the soil --

MEMBER HI NZE:  Okay.

MR GSH -- formng processes.

MEMBER HINZE: So it's --

MR G SH So there are actually features
that you should be able to quantify.

MEMBER HI NZE: Ckay. You have

excruciating detail in these subsurface fl owpatterns.
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|"m curious. It isn't clear to me -- | nust have
m ssed it in your presentation -- just how do you get
t hat kind of resol ution?

MR. G SH  What happens we actually --
when we' re doi ng t he GPR data, what happens i s we have
two scales of ground-penetrating radar that we
actual ly pass through the site. But before we even
did that, we put two calibration sites up. One in one
of the coarser-textured areas at the OPE3 site. And
one in the finer textured.

And then we buried a series of netal
pl ates at various steps. And we actually tested a
nunber of antennae at various frequencies to see what
gave us the best resolution and depth penetration.

Qobvi ously the higher the frequency, the
| oner the depth penetration. And we wanted to go far
enough to where we could actually see what was goi ng
on. So we actually had to bury plates for that
cal i bration.

And then what happens is for us it was
about 150 negahertz. And then what we did is we had
two scales. One of themwas a |arge scal e where we
had transects that went over the whole site every 25
neters. And then what happens is the conputer picked

44 25 by 25 neter bl ocks where we did an essentially
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conti nuous neasurenent of GPR over that entire bl ock.
So we had very, very intense small-scale GPR data as
well as this |arge-scal e dat a.

And that allowed us then to then | ook at
how the depth of this restricting |layer changed with
scal e essentially. And one of the papers |'ve listed
there, that's, | think, in 2004 -- no, | guess it's
not |listed there at all -- sorry about that -- there's
one paper that we published | guess about 2003 t hat
dealt with the GPR techni que.

And what happens is for us we noticed t hat
t he variagramt hat descri bes the spatial relationship
of the depth of this restricting layer didn't change
much for us after four hectares. And from four
hectares to 21 hectares, we had the sane variagram

And since we had essentially -- we never
had anywhere in the field where you had to go nore
t han maybe a couple of neters to get a data point, we
can actually do a pretty good job of covering the
whol e site.

It took a long tinme to analyze the data
because like | said, there was over 40 kil oneters of
GPR data there. So it's very extensive.

It's something that farmers can't afford

to do. And that's why surrogate indicators of the
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fl ow pat hways are so i nmportant to eval uate because no
one is going to be able to use GPRin a realistic
sense to eval uate subsurface processes.

MEMBER HINZE: If | may, let ne ask one
| ast question. W're interested in climte change and
we're interested in recharge under periglacial
conditions. Wat does your work tell us about the
recharge to the subsurface under peri gl aci al
conditions? O even in higher nountain areas where
there's frozen ground?

MR G SH Yes, I'mnot really hearing the
guestion real well. Craig, can you continue through
t hat ?

MEMBER HI NZE: Well, |'m asking under --
can you extrapolate vyour wrk to periglacial
conditions? To frozen ground on an intermttent basis
through the year? And the inplications of that?

MR GSH 1'd be real hesitant to do
t hat .

(Laughter.)

MEMBER HI NZE: | don't blane you.

MR G SH Yes, that's sonething |I'd have
tothink alittle bit nore about.

MEMBER HI NZE:  Ckay.

MR 4 SH | don't knowif | feel
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confortabl e.

MEMBER HI NZE:  Thank you very nuch. Thank
you.

MR G SH  Sorry.

MEMBER VWEINER: This is Ruth Weiner. |
was wondering since | live in the desert and |I'm
famliar with places where the soil is not only
unsaturated, it's enornously unsaturated. It's very
dry.

How appl i cabl e are your OPE3 results to a
pl ace |li ke say Hanford?

MR GASH Ckay. | think that's very
appropri at e.

Actually | think that one of the things

t he basic research studies tell us -- maybe | should
address that first -- is that when there is a | ot of
wat er com ng around, |ike anywhere east of the Rockies

where you start to get a lot nore water than the arid
West, the hydrol ogic areas becone very critical in
evaluating the transit tine of conpounds.

But at the sane tine, if you are very arid
and you're very dry and you don't get a whole |ot of
water, then they're not going to really be very
i nportant because there's just not going to be enough

wat er there to nake things hydrol ogically active.
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MEMBER VEI NER:  Good.

MR GASH And so in really dry areas,
it's just probably not going to be nearly as big an
issue. So | think nost of this work is going to be
relevant to flow processes that we'll be concerned
wi th probably east of the Rockies would be nmy guess.

MEMBER VEI NER: That's very hel pful. |
have a slight foll owup question. And that is one of
the things that we have, in fact, observed in the
subsurface at a place |li ke Hanford i s adsorption onto
the soil, chemadsorption. And | notice that you have
rejected the notion of |inear absorption isotherm

Can you draw any conclusions or any
extrapolation to what happens when you do have
adsorption in the subsurface soil s?

MR. G SH Yes, the adsorption processes
are very chem cal dependent. Sone things have a high
affinity for organic materials where other things
whi ch are permanently charged nol ecul es have a much
hi gher affinity for quiet fraction. And | think
that's what you're tal king about.

And what happens is that can really slow
down transport dramatically. But if there is water
nmoving through the soil system and you have this

fingering process, there's a fair anmount of that
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conmpound which can be bypassed. But a lot of it
depends on how many of these arteries or veins are
actual ly nmoving through the soil system

Li ke one thing | didn't nention was that
| gave you the -- | showed you a graph t hat showed how
the transit tinme from the surface to one neter
decreased as the systembecane wetter, and wetter, and
wetter for the Purdue and also for Cornell site.

What's interestingisthat if youactually
| ook at rel evance, which you can if you have a fl ux,
we found out at the Purdue site that there was a
conmpound that took four hours to start to get down
t here.

Even though it's very fast relativeto two
days, the relevance was we only got six percent of
that tracer in the three centinmeters of water that
were applied to the soil surface. Wereas when the
systemwas hydrol ogi cally active, what happened i s we
actually got 20 percent of the applied conpound with
alittle over one centineter of water that was applied
to the soil surface. So now that's Purdue.

But now if you go to Cornell, it seemns
t hey have fewer flow pat hways because even t hough you
have the sane timng that seens to take place as far

as the transit tine reducing, | think the rates go
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fromsix percent for the first tracer, just like it
did at Purdue, but then it only goes up to eight
percent at the end. And so apparently that one has
fewer flow pathways.

So that goes back again then to the
features of the soil, you know, whether it be
connectivity nmeasurenents that we could link up to it
or it has yet to be deternmi ned. But there's sonething
about that soil that is different.

And so when we start talking about
adsorption processes for the subsurface, one of the
guestions that cones up was how many flow pat hways
does it have in a vertical conponent? The only way to
deternmine that is actually to have a fl ux experi nent.

And that way you can actually determ ne
rel evance because it may be that yes, there's a fast-

nmovi ng conmpound but the fact is it could have -- it's
a very small fraction and so the retardation factors
that you m ght use m ght be very applicable. And that
has yet to be determ ned.

MEMBER VEI NER:  Thank you.

MEMBER CLARKE: All en? Anything?

(No response.)

MEMBER CLARKE: M ke?

CHAI RMAN RYAN: Yes. This is M ke Ryan.

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

49

Thanks for being with us today.

|"mtrying to think about howthis applies
to decomi ssioning sites or other evaluations. Could
you give me a couple of exanpl es?

| " mt hi nki ng about -- one of the questions
in ny mnd is that this type of flow, is it fairly
common? Is it expected at nost every site? O are
there sites where you're going to get a nore uniform
flow? O a |less conplex, near-surface systenf

Could you give us sone perspective on
where this obviously detailed and very good research
fits in?

MR GSH [|I'mnot hearing real well.

DR. NI CHOLSON: Ckay. Before you answer,
Tim Mark, do you want to comrent? Mark Thaggard is
the person we're doing this research for. He's in
NMSS.  Mark?

MR THAGGARD: Well, | think we need to
| ook at it froma broader perspective. | nean | think
there are two main issues here.

One is what are the dimensions we shoul d
be | ooking at in our analysis? Mst of the analysis
we do | ook at one-di nensional flowvertically. And so
| think this nmay point to some i ssue as to whether or

not we shoul d be | ooking at two di mensi ons versus one
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dimension. So | don't think we need to look at it for
a specific site but maybe sonme of the broader
appl i cation.

But the other issue is what tinme scale
should we look at in ternms of trying to come up with
infiltrationrates? | mean | think Dr. \Winer brought
up the issue about Hanford.

And a ot of the sites that you may have
out in the Wst where you' ve got very |ow
precipitation rate, you know, sonebody may be tenpted
to look at the infiltration rate trying to cone up
with it over a long tine period |like over an annual
basi s or sonmething |i ke that where you' re going to get
-- that would tell you that you would get no fl ux.

But if you were | ooking at a nuch shorter
time scale, you would actually see that you coul d get
some flux. So | think we're looking at it nore from
a broader application in terns of how we should be --
sonme of the i ssues we should be | ooking at in terns of
doi ng our anal ysis.

| nmean we could get into sone of the
specific sites. | nean | see sone of these issues
poppi hg up in sonme of the sites, |like some of the weir
work that we're doing. But I'mlooking at it nore

from a broader perspective.
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DR. NICHOLSON:. The two things that |I'm

learning fromthis project is first of all where to
| ook and how to | ook is extrenely inportant.

And if asite, and |"'msure all sites have
conplexities, the question is how rel evant are these
conplexities to water flux and transport, if they
occur, if there are, for instance in a clay, if you
have a fractured clay, a weathered fractured clay |ike
a site up in New York State, then you'd want to ask
t he question howinportant is that fracture patternin
the clay and does it give rise to both a vertical and
hori zontal preferential flow?

If that's the case, then obviously you
want to nonitor to capture the significance of that
event and process.

Simlarly, Tim was comenting, and |
showed an earlier viewgraph of the Hanford tanks, you
know in the subsurface, there may be things on the
East Coast -- they often tal k about fragi pans. Qut
West it nmay be caliche | ayers.

Ther e may be some nat ur al SOi
nor phol ogi cal textural class that says, in effect,
there is sone perching unit or sone restricting | ayer
that gets the water to nove a certain distance. And

then it slows down. It may then concentrate, funnel,
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and nove preferentially if thereis a fracture or sone
vertical pathway.

And so the question you have to go back
and ask yourself is okay, how do | both characterize
the site and, if necessary, nonitor to understand if
those features and processes do occur? And how
i nportant are they are in nodeling.

And, of course, Yakov wi |l be tal ki ng next
about how to | ook at nodel abstraction techniques.
Wenis it all right to sinply? And when isn't it al
right to sinply? Because through those
sinplifications, you may i gnore significant features,
events, and processes. And also in ignoring those,
you're creating |large uncertainties.

And one of the things that Ti mdid nmention
is that he's getting a much better understandi ng now
of conceptualization of water flow and transport in
t hese het erogeneous, conplex sites.

So should we nove on to Yakov?

CHAI RMAN RYAN:  Yes, just another comrent,

t hough.

DR. NI CHOLSON:. Ckay.

CHAI RMVAN RYAN: And again | appreciate
both answers, all the above. It gives ne kind of a
framework to think about it. | think about other
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generalizations, too, like, for exanple, if you plunk
in a sanmpling, well, how do you know where you are?
So there's lots of other interesting questions that

factor into that general category. So that's hel pful.

And | guess | was anticipating what's
coming up next in ternms of when is a sinplification
okay and when not. So on we go.

Thank you.

DR. NI CHOLSON:. Ckay.

MR QG SH  Tonf

DR. NI CHOLSON: Yes?

MR. G SH  Wen you're done there, can you
give ne a call?

DR NI CHOLSON: Yes.

MR G SH A call back?

DR. NICHOLSON: I'Il definitely give you
a call.

MR G SH Okay. Do you want ne on the
phone still? O should I just --

CHAI RVAN RYAN:  You know we m ght have
some general questions. |If it's okay, if he doesn't
m nd staying, that would be great.

MR GASH [|'msorry?

DR. NICHOLSON.: He would like you to stay

on the |ine.
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CHAI RVAN RYAN: If you don't m nd staying.

MR G SH  Ckay. Sure, sure.

DR. NI CHOLSON. Ckay.

Ji n®?

MEMBER CLARKE: Yes, let's just take one
or maybe two nore questions and t hen nove on to Yakov.

DR. NI CHOLSON. Ckay.

MR. HAMDAN. Yes, Tim ny nane is Latif
Handan. | don't think | know you.

But there are many things that |
understood fromyour presentation. But there are sone
things that | did not quite understand.

One thing | don't understand is the title
of the presentation on Slide 3. You are tal king about
optim zing the production inputs for economc and
envi ronment al enhancenent .

And just so that | nay understand, can you
tell us when you have optim zation, you usually have
an objective function. Can you tell us what the
obj ective function is? And then what variables you
are controlling in order for you to get, you know, the
optimal for the object function that you have?

| f you explain that maybe I'll have sone
nore insights.

MR A SH (Okay. Maybe | need to rephrase
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t he question. You want to know what processes, what
we' re hol di ng constant in order to devel op techni ques
to optim ze? Is that your question?

MR. HAMDAN: First of all, | want to nake
sure that you are optim zing but really the question

is what is the objective function in this case?

MR GASH Ckay. Wll, I'mnot -- |I'm
still -- 1 think we've got semantics here. |'m not
really -- people 1look at objective functions

differently so | guess I"'mnot really sure what the
guestion is still. 1'msorry.

DR. NICHOLSON:. Tim we'll let Craig try
to answer the question. Craig?

MR. G SH  Ckay.

MR. DAUGHTRY: W're trying to | ook at
several different agriculture production systens and
whether we're wusing uniform application rates of
chemical fertilizers, wusing our best managenent
practices, or uni formapplications of ani mal manures,
or site specific applications of chem cal fertilizers.

And what we're using is yield as one of
our factors, grain yields. W're also |ooking at --
not just at the econonic inpacts but al so sone of the
envi ronnent al consequences. And we're trying to kind

of balance for different production systens here is
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what it anounts to.

| don't think we actually have a real good
optim zation schene there. W're essentially
eval uating three different nanagenent scenari os.

MR G SH Maybe | could add one thing to
this, too. You know there's a couple of things that
we are trying to look at. And Craig was tal ki ng about
yields. But we're also |ooking at inputs.

And so, for exanple, on one of the
wat ersheds, it's what we typically refer to as a site-
specific application practice. And what happens there
is on that particular site, we are using a know edge
of the subsurface fl ow pat hways and vari ous soi |l s maps
and things like that and past history and yields to
actually develop an algorithm to tell us how rmnuch
nitrogen to apply.

And one of the big factors there is these
subsurface flow pat hways. And what happens is -- is
Craig will have to correct ne on this -- but | think
we' ve applied about what, about 60 percent of what we

are everywhere else for nitrogen, is that about right

Crai g?

MR. DAUGHTRY: Yes, that's correct.

MR G SH And yet the yields are the
same. In fact, even one year it was higher than the
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ot hers which we don't understand that one. But we're
actually able to with the know edge that we have here
of the hydrology, we're actually able to mnimze
inputs and have the same output, i.e., the sane
yi el ds, no detrinmental inpact on yields.

So it allows us to actually use that
information to optimze the inputs. So that m ght
come in to one of your functions as well.

MEMBER CLARKE: kay. Thanks, Tim |
think we really need to keep novi ng.

DR. NI CHOLSON:. Ckay.

MEMBER CLARKE: W need to stay on
schedul e.

So, Yakov, please.

DR NI CHOLSON: Yakov?

DR. PACHEPSKY: Thanks for this
opportunity to present these results and this project.
It's a collaborative work with Ral ph Cady, Tom
Ni chol son fromthe Nucl ear Regul at ory Conm ssi on, and
a group of people from UC Riverside. And two of us
are from USDA/ ARS

The outline of the talk is why we'll be
doing this and a little bit about the review of the
nodel abstraction techniques. Then a few case studies

for soil-water flowin a humd region. And what did
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we |earn so far.

Wiy should we be 1looking at nodel
abstraction? There are three reasons for that. W
have increasing evidence that we nay have nultiple
nodels with simlar accuracy. The reason is that the
conplexity of the flow and transport pathways that we
saw in the previous talk and they're easily perceived
but they're very difficult to represent in
mat hematical terms wi t hout naki ng strong assunpti ons.

Always there are assunptions. And it
| eads the result that there nay be several nodels with
conpl etely different conceptual representationof this
conpl ex subsurface process which will give you the
same accuracy. And this is sonething which is
observed in many nodeling field applications.

In hydrology, it's just a change of
paradigm But in other fields, the existence of the
nodels which have very different conplexity and
strikingly different conplexity and sim | ar accuracy.
It's al nost comonplace. You can find it in marine
bi ol ogy, in population ecol ogy, in economc
proj ections, in weather, in many fiel ds where nodeling
is appli ed.

And of course there is increasing evidence

that the difficulties in populating and witing
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conplex nodels are nounting. And sonetines they
beconme basical |l y unsurnount abl e.

Vell, if it looks like the conplexity of
the nmodel is not inexorably linked to its accuracy,
then we mght l|ook for the sinplification of the
nodel s.

Wher e does this term come from
essentially? The nodel abstraction is a nethodol ogy
for reducing conplexity of simulation nodel while
mai ntaining validity of this nodel. Wth respect to
the question that this nodel is used to address, the
logic behind this that there may be reasons or
rationales to sinplify.

Mostly there are three groups of them
probably. One of themis contextual or regulatory
limtations. There nay be limtations in data
resources or other resources. And also there may be
a quest for the transparency.

The limtationsinterns of the regulatory
or contextual limtations, they basically nean that
you have rel ayed the nodel not in ternms of all things
that it predicts but in terns of some things which are
of interest for the specific application or specific
j udgnent .

Then the limtations in resources usually
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often nmean that it's a method of popul ating a nodel
t hat you have problens with. And the transparency, of
course, it's the nmethod of comuni cati on.

So how can you communi cate your nodel so
that the people who will decide on the results wll
actual |y understand what are you doi ng?

Wy this process may be inportant and
useful for this Agency? First of all, the sinplified
nodel s refl ect the essential conponents and processes
of conplex natural systens. So then your user is
focused on the nost inportant component or processes.
And therefore in the site investigation and data
collection, they also omt -- can onmit insensitive
processes.

The sinplified nodels are easier to
understand and comuni cate. They are easier to run,
test, conpare, and verify. And also if the node
abstraction is done in a systenmatic and conprehensive
manner, if you formalize a process to allow a
sinplified nodel to be justified fromthe proper date
for a specific site.

And this work i s done in Agricultural Soil
Service so this type of work is al so i nmportant for our
purposes. One of the reasons is that the nodels in

our Agency are actual tools to integrate the
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know edge, accumulate it in research, and deliver it
to the end users. |It's essentially a way to package
knowl edge.

And in this case, the sinpler nodels are
easier to understand and to conmunicate. There is a
steep | earni ng curve which sonmetines we really need to
avoid or want to avoid.

It relates paraneters to the publicly-
avai |l abl e dat abases. And sinple nodels are easier to
run.

So there is a lot of overlap between the
two interests. And that's why this project is done
with this interagency agreenent.

And | nust say that there was a systematic
research on the nodel abstraction. It probably
started in the early 80s. And people in different
fields of nodeling application, they were doing this.

This is the nost probably conprehensive
scheme which was done in the Departnent of Defense
with their battlefield simulations.

They i dentified basically three big groups
of nodeling techniques -- nodel abstraction
t echni ques, I"'m sorry, t he nodel boundary
nodi fi cation, the nodel behavior nodification, nodel

formnodification. And actually I'mnot going to go
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into these details because it's really a rich field.

VWhat we did actually we tried to see what
kind of nodel abstraction or nodel sinplification
techni ques are available for today to be used in fl ow
and transport. Essentially it was a big review. W
didn't invent anything by ourselves.

W were | ooking at sinplifications by the
nunber of processes which are considered explicitly,
process descriptions, spatial discretizationor scale,
if you wsh, tenporal scale, the nunber of
nmeasurenents needed to estimate paraneters of the
nodel s, conputation speed, and also data pre-
processi ng and post - processi ng, whi ch sonetines takes
up to 80 percent of the whole effort on nodeling.

W found numerous techniques that are
appl i cabl e and have been applied to fl ow and transport
invariably situated soils and rocks. This is just an
exanple frommany but it's a graphical exanple so |
kind of brought it here.

W are |ooking at using the predefined
hi erarchy of nodels. And this is the way how t he
subsurface material or media is schematized for
si mul ati on pur poses.

The nost conplex is when they have

discrete fracture with matrix. And then a little bit
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small -- sinpler, sorry, if you have discrete
fractures without matrix. And then you have the dua
perneability systens with matric and fracture.

An even sinpler way to look at it is just
dual porosity and matrix and fracture. Then you nay
have equivalent matrix and fracture, which is even
sinpler, single continuum and finally the water
budget. It's like a bucket with which you pour water
and if there's too nmuch water, it flows out.

So the conplexity goes in this direction.
Model abstraction will go in opposite direction. The
guestion will be okay, at which stage we can stop
sinmplifying and still be able to represent the main
features of what we see?

| think I'lIl spend nost of my tine just
telling about this nodel abstraction case study. What
we wanted to do, we wanted to understand how nodel
abstraction can effect assessnent of contam nant
transport or mgration if you wish at a relatively
hum d site where transport may be effected by the
presence of soil macropores and rel ated preferenti al
f| ow phenonenon.

This is the general |ayout of the site.
The site was selected in Belgium And the reason we

actually selected this one was that we wanted to have
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an exhaustive database so that there would be no
guestion of absence of data for any conplexity of
nodel which is applicable here.

So what happened here there was a trench
dug about an eight-nmeter trench and about a neter and
a half deep. And sensors were placed along this
trench in 12 positions at five soil depths. And
sensors were to neasure the soil water content, soi
matri x pressure, so the driving force of the water
flow, the solute concentrations, tenperature, and --
yes, that was basically the sensors were doing that.

So all this set up was based on this | oam
soil which becane a silty loamat the depth. And the
grass actually was renoved and the gravel was put on
the top so that the influence of the plants was
excluded for these experinments. And those Swedi sh
boxes were sendi ng continuously the informationto the

central site.

W also put there -- not we, the people
who were doing this -- they put passive capillary
lysimeters. It's a new famly of devices which are

very useful because they actually allow to neasure
fluxes. The problem of the Anser-Torwegge zone, which
we are actually focusing here, is that it's very

difficult to measure flux, water or chenical.
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You can nmeasure concentrations, no
problem Flux is a difficulty. 1It's not the case in
groundwater. But it is the case here.

So this famly of passive capillary
| ysimeters now we have conmmercial production of them
here in the United States. The Pacific Northwest
Nat i onal Lab desi gned them

But what it is essentially it's a plate at
whi ch you have weaks. And those weaks woul d support
the same type of tension to soil water as soi
supports. And, therefore, the fluxes which are
collected here in these plates, they' re conparable
with the fluxes we are having in soil.

And this is just the | aboratory situation
when t hey were actual |y assenbl ed. And then they were
put into the soil so we actually coul d neasure fl uxes.

So this is an overview of the database
whi ch was collected during 384 days. The variables
wer e wat er content, concentrations, soil pressure, and
tenperature, fluxes, and, of course, rainfall. So we
have over 400,000 neasurenents.

So this is the exanple of soil water
dynam cs over one nonth. So this is the trench. And
t he distance along the trench. This is the depth.

And this sinple animtion shows that we
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have an extrenely conplex system there which
nevert hel ess has sone persistence in it so that the
pl aces where they are staying wet, places which are
staying dry. The flow of events are changing this but
at the same tine, there is some kind of continuity.

So now | ' mgoi ng t hrough several snapshots
of the data. This is the precipitation which
basically shows that it was a wet year. And it was a
wet year even for Belgium So it was real wet. This
event was the record for 65 years.

Al t oget her t here was about 100 centineters
of cunulative rainfall. 1It's not what you can have
where you |live.

| just wanted to show the soil water
fl uxes because this is unique information when you
actual ly can have flux, not the concentration.

And this is done at 15 centineters with
this passive lysineter. This is 55 centineters with
this passive lysineter. And this was conmputed using
t he met hodol ogy devel oped i n ARS at BNNL t hat got work
together. So we had these fluxes at three depths.

So t he nodel abstraction is a
sinplification with preserving validity with respect
to the question to be addressed. So what is the

guestion?
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W wanted to estimate the cunulative
fluxes, water fluxes at capillary sanpler depth over
four drying-wetting cycles. So there was the first
one, the second one, third one, and fourth one. So
it's the wetting phases. And then it dries.

This is the water content at 15
centineters which basically shows well how the soi
wat er dynam cs was devel opi ng.

This is a 3D picture which woul d show how
actually we designed this nodel abstraction. The
arrows here will show the sinplification. So we had
t he process description abstraction when we had this
Ri chards equati on, which is the continuous description
of soil water flow. And we al so had the sinpler one
with just the water budget.

In terms of the parameter source
abstraction, we were noving fromthe i nverse nodel i ng,
whi ch needs the exhaustive dense field data to fine
tune the nodel, to the | aboratory neasurenents where
t hey have one field canpaign and then | aboratory
neasurenents of hydraulic properties of soil or
sedi nent .

And finally to the pedotransfer functions
which are essentially the enpirical equations to

estimate soil hydraulic properties relevant to the
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transport from basic soil properties which are
available let's say from soil survey |like soi
texture, organic matter, bog density.

And finally we put here the soil nmateri al
abstraction so we were | ooki ng at the | ayered soil and
single soil material. So three directions of
sinplification.

So we used t he publicly-avail abl e soft war e
here for the both of them And each of those figures
shows 50 Monte Carlo simulations to estimte
uncertainty. The reason is that if you want to have
anything telling us about the risks and about the
statistical differences about probabilistic pressures
or thresholds, then we need to do the Mnte Carlo
si mul ati ons whi ch were done.

And now |'mgoing to go through two
exanples of steps, actual steps that were done
everywhere here. But one step was here. W were
doing the inverse nodeling from the conpl ex nodel
which is Richards equation to the water budget nodel,
which is a sinple one.

This is water content at two depths.
Synbol s are data, lines are simulations. And if you
| ook at this picture, there's no surprise. The nore

conpl ex nodel does a nuch better job in reproducing
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t he water dynami cs if you conpare this one with one or
this one with this one.

The surprise conmes when we are trying to
| ook at the fluxes. And fluxes, that's what we are
interested in. That was pulled as a question for the
nodel abstraction. And realistically if you want to
know how a chem cal nobves, you need to know fl uxes.

The red here is this nechanistic nodel.
And it does an extrenely poor job in estimting fl uxes
at all depths. This is one to one line. And the
sinpl e water budget nodel does well whereas the
nmechani stic nodel just fails.

There i s sone reason for that. The reason
is that the mechanistic nodel is fitted to the water
content data. So what it wants, it wants to fit water
content data and to do this, it says okay you need to
have surface runoff in this case. And then it gives
you this a great fit.

Actually there was no surface runoff
observed on the site at all. So the water budget
nodel, which does require any runoff, it gives a
fairly decent answer. Besides, what it does it hel ps
you in terms of the sanity check. You actually can
see what vyou're nore conplex nodel is doing and

whet her it's doi ng anything weird.
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Anot her exanpl e fromthe paraneter source
abstraction is this pedotransfer function thing. Wen
we go fromthe paraneters estinated in the | aboratory
to the parameters estinmated from basic soi
properties, which is essentially a free ride, you
don't neasure anything. You have basic soi
properties and then you just estinmate paraneters.

So what is done here is we use this
ensenbl e paranmeter prediction which is -- ensenble
nodeling is very conmon in neteorology and later it
cones to other fields.

So we didn't use always one pedotransfer
function, which is often done and is conpletely wong
because there is no way to prove that the enpirical
equat i on whi ch pedotransfer function is, devel oped at
sone site, will work at another site.

But if you use the ensenble of them and
t he ensenbl e here was collected from-- this one was
done in Australia, thisoneinthe United States, this
one in Hungary, this one in France, this one in
Scandi navia, so using ensenble renoves outliers and
gi ves you a realistic envel ope.

And this actually is shown here. The dots
are field data. And the pedotransfer functions don't

really fit them but what they create, they create a
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fairly reasonabl e uncertai nty envel ope i n whi ch we can
then use Monte Carlo simulations to see what kind of
spread we can have.

And this is the error in terns of the
wat er contents. And this is the probability. So it's
the probability solution and errors. This is the
| aboratory data which are presunably nore precise.
And this is the pedotransfer functions. Then synbol
of pedotransfer functions which gave nuch smaller
errors.

So in this case, sinplification actually
al so gives you a gain because you still have an idea
about the possibility in the result but at the same
time, you have a better representati on of the outcone.

And in ternms of the fluxes which we are
i nt erested agai n, both nodels performthe sanme. There
is no difference, statistical difference in the
results of nore conplex or |ess conplex nodel

So what did we learn so far? First, that
there is a wi de variety of efficient nodel abstraction
techniques that my be applied to containnment
hydrol ogy probl ens. And people are actually applying
them so it's not sonmething which just sits on the
shelf and waits to be applied. Here and there we see

appl i cati ons.
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The nodel abstraction shoul d be perforned
inthe uncertainty context. Wat essentially it neans
that we need to have probabilistic sinulations, Mnte
Carlo-type sinmulations. And then actually we can
conpare nodels and prove that the sinplification is
possi bl e.

The issue of this conservatism versus
realism which pops up here and there, well our
approach to conservatism nmust not i nval i date
abstraction. The observable netrics still have
reproduced with a sinple nodel. It is clear.

Resul ts underscore the inportance of the
guestion to be addressed in applying the node
abstraction process. The question we kind of put
forth was flux. And we saw that if the nodel is fit
to the other variables which are easier to get, like
water contents, we mmy have the conpletely wong
answer .

Model abstraction results indicate the
pitfalls that nmay occur when follow ng inverse
nodeling. And inverse nodel i ng beconmes nore and nore
popular. So we actually will see nore and nore of it.
The nore paraneters that are there, the nore difficult
to understand their physical meaning though.

Now the sinple water budget nodel, it
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wor ked no worse than the nmechanistic flow nodel with
respect to water fluxes at the coarse-tine scales.
Actually it worked no worse at the fine-tine scal es,
t 0o.

So the issue of tine scale, we didn't
include it directly in this talk but we checked tine
scal es and we are getting the sane results.

Labor at ory- neasured hydraul i c properti es,
we are not superior to the pedotransfer function
properties when considering uncertainty. And the
spectrum of pedotransfer function gave a good
presentation of uncertainty in hydraulic properties.

| didn't tal k here about one nore approach
that we tried using neural networks to mmc the
formul as of the conplex nodel but it is a promsing
direction of nodel abstraction, netanodeling, so
that's one nore thing which actually can be used.

And then what we think, at |east what we
under st and, who shoul d know about this? Well,
probably the | icensing staff. And there are questions
do nodels submtted to support |icensing actions
adequately represent the site? And do the
i nvestigation adequately characterize the inportant
features, events, or process for the site?

And nanagers, if there are requests for
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additional information, do they target the sensitive
site paraneters? And then the |licensees, can the site
be adequately represented by a sinple nodel that is
easy to understand and conmuni cate to people who are
-- we'll decide on that.

Thank you for your attention.

DR. NI CHOLSON:. Thank you.

MEMBER CLARKE: | think we have tinme for
a few questions. Bill?

MEMBER HI NZE: Let ne ask you. \Wat we've
seen here is at the nost a three neter depth. W saw
that on the Beltsville site. And you' ve been show ng
us a half a nmeter or so. So we're looking at the A
and B zone, | assune. Do you still use that
termnology in soils? A and B zones and so forth?

DR PACHEPSKY: Not that | know of but --

MEMBER HI NZE: Ckay. Well, ny soils
course was unfortunately 40 years ago.

What happens at depth? How does all of
this nodul ate with depth?

DR PACHEPSKY: From what we know, soft
sedi mrents behave nore or |ess the sane way. You nay
have scal e events so that --

MEMBER HI NZE: Unconsol i dated materi al s?

DR. PACHEPSKY: Yes.
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MEMBER H NZE: Granular materials and

silt-size fraction and up?

DR, PACHEPSKY: Yes.

MEMBER HI NZE:  Okay.

DR. PACHEPSKY: You nay have scal e events.
Essentially you may have t he i ncrease i n di spersion of
material and increased dispersion of fluxes just
because a particle which enters this nedi a experi ences
nore and nore heterogeneity as it goes along the
pat hway. So you may have nore di spersion

But nechanisms, from what we know, are
essentially the sane.

MEMBER HI NZE: Essentially the sane? As
| ong as you have those unconsol i dated sedi nents.

DR PACHEPSKY: Unconsolidated --

MEMBER HI NZE: Because that's very
important in ternms of investigating the flow
characteristics at depth which often are quite

inmportant in terns of the sites that the NRC has in

| ock.

DR. PACHEPSKY: Yes.

MEMBER HI NZE: Let ne ask you anot her
guestion if | mght, Yakov. | see processes being
coupled all the tinme and -- within the earth -- and

| "' m wondering how nuch your abstracted nodel s take
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i nto account the coupling of processes and paraneters
that | know nmust be going on in this zone that you're
| ooking at? How do you take those into account? And
are there feedback | oops on themand so forth? Were
do you get into that?

DR. PACHEPSKY: The issue is to have main
f eedbacks i ncl uded, preserved. There are things which
we cannot renove.

The sinple exanple actually was given by
Timin the previous talk so | just want to refer to
it. He was tal king that okay, if you have these
preferential pathways, then our know edge about the
chemical absorption or equilibrium may not work
because the transport is so fast that no interaction
may occur.

MEMBER HI NZE:  Yes.

DR. PACHEPSKY: So these type of things
have to be listed and essentially taken into account.
This is sonething we cannot avoi d.

So even in sinplification of the water
transport in the sinplest way, when we're going to
this bucket nodel, so we have the transporting part
and the non-transporting part.

We need to make sure the kinetics of the

chemical equilibrium have to be preserved. This is
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somet hi ng whi ch we cannot throw out.

But there are things which may be not
important. For exanple, the explicit description of
preferential pathways, which we could see in the
previous talk, they may be not inportant because we
are actually not -- we may not be interested in
pi npoi nting them physically but we may be interested
i n knowi ng how t hey work, what's the function of them

So we may be interested in function. And
we may kind of omt description of structure. So we
may have --

MEMBER HI NZE: Thank you very nuch. |
could follow up that. But please, go ahead.

MEMBER CLARKE: Ckay. Allen?

VICE CHAIRVAN CROFF: Let ne try
something. | don't knowif this will nake sense or
not. But what | think I'"mhearing is research that
leads to a lot of -- I'Il call it |essons |earned or
i nsights naybe as to how the licensing staff or an
applicant should or should not do their -- 1"l call
it performance or hydrol ogical nodeling. But it's
very conplicated. There's a |lot of things being
consi dered goi ng on here.

Do you sonehow distill the key insights

and | essons at various intervals, continuously in some

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

78
kind of a fornf

DR. NICHOLSON: Yes. There are a couple
things that | probably should nake a little clearer.

First of all, the work that Yakov i s doing
for us, we first wanted -- we asked the question
everybody tal ks about nodel abstraction. But nopst
peopl e don't understand it can be done in a systematic
way.

W' ve gone -- and as Yakov says, we've
gone to the literature. W've seen what the
Depart nent of Defense and ot her peopl e have done with
regard to nodel abstraction.

He's applied it to a small scale trench
study in Belgium with exhaustive detailed data.
Yakov, Adion, and Andrey are now nodeling the OPES3
site that Tim G sh tal ked about earlier. By doing
that, we are then inparting these insights to the
licensing staff.

Last June, we took the Iicensing staff out
to the Beltsville site. They wal ked the site. They
saw all the sensors, the technol ogy. Yakov and Tim
gave presentations |ast sumer. Yakov cane into our
training center last summer and went through this.

Yes, we are taking into account the

insights. Some of the ideas is do you have to do
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detail ed, three-dinmensional, highly detailedreal tine
nodel i ng? And the answer is no. You nay not have to.

If you don't want to do the detail ed,

i ncredi bly exhaustive nechani stic nodels |ike he was
descri bing using HYDRUS, then what other approaches
coul d be warranted that woul d be just as accurate and
woul d conply with your know edge?

And so a wat er bal ance approach t hat Yakov
was describing developed at PNNL, by denn and his
col | eagues, can work just as well.

So we are learning from his application
two field sites that have incredible detailed data to
under st and how much uncertainty are you inparting by
si npl i fying and usi ng much si npler nodels. And that's
what we're trying to acconplish here.

VI CE CHAI RVAN CROFF: Ckay. Thanks.

CHAI RVAN RYAN: Jim just a quick conment
and to sumup on that point, Tom you know this is
exciting to ne because it's a very systenmatic way to
| ook at a | ong-standing question |I've had for a | ong
time which is when am| done --

MEMBER CLARKE: Yes.

CHAI RMAN RYAN: -- on nodeling? And I
think is a real approach to getting at that.

Yakov, you answered many of ny questions
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in your presentations. So thank you for a very
informative set of talks. It was great -- great
information and it's clearly going to be, you know,
power f ul .

Now t hat bei ng said, what's the next step?
Where do you go fromthis | evel of research? Are you
going to look at different sites? O different kinds
of geohydrol ogic regines? O what's next?

DR. NICHOLSON. Well, one of the things
that Yakov has pointed out in his talk that we're
| earning fromis you may not have to do the incredible
detailed site investigations that a |ot of people
t hought. And so, therefore, we're |ooking at these
publ i cl y-avail abl e dat abases.

He mentioned Raws and Brackenseik
devel oped over at Beltsville. But throughout the
wor | d, peopl e are devel oping this soil textural -based
dat abases. They're an excellent place to begin to
popul ate your nodels to do primary estimation. So
that's the first issue.

So we want to inpart to the staff this
knowl edge of how to popul ate nodels. He nentioned
i nverse nodeling. The PES code, devel oped by John
Daughtry in Australia and other people, they think

that that has to be used. And it becones very
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difficult because you have the detailed field data to
use those inverse nodels to come up with paraneters.

Now Mary Hi Il and ot her people are a very
strong advocate of those. And | didn't want to get
into too nuch detail. But Yakov every nonth
participates with us on a Wrking Goup Il on
Uncertainty. |It's part of the MOU we've tal ked to you
about before.

So there is a very interesting dynamc
going on in the technical conmunity that we have
people fromthe USGS, EPA, all the federal agencies,
about nine of us now. And Yakov every nonth brings
these |l essons to us and tells us what he's doing.

The answer to your questionis yes. W do
want to nove on to other sites. You nentioned the
Hanford site. Phil Meyer and Shl onmo Newnman, who
tal ked | ast year that you people were inpressed with
their uncertainty analysis, they' re communi catingw th
Yakov. They're going to be nodeling the 300 area at
Hanford. So we can bring that information in to bear.

So yes we do want to nove forward with
this. But the nost inportant thing is to hel p people
I i ke Mark Thaggard, our users, to bring these insights
so we al ways have training courses here for the staff

and, when possible, have field trips al so.
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So hopefully that answers your question.

CHAI RMVAN RYAN: Yes, that's very
important. W'd like to track along with you at
appropriate intervals when we coul d have these kinds
of informative updates.

DR. NI CHOLSON:. Ckay.

CHAI RVAN RYAN: But it seenms clear to us
that as in the past that this research is very nmuch
aimed at supporting staff decision making and in
making it in arisk-informed and hi ghly-qualified way.

So congratul ations and thanks for being
here.

DR. NI CHOLSON:. Thank you.

MEMBER CLARKE: Let nme turn it back to
you.

MEMBER WEI NER: And ny questions were
al ready answered by Tom Thank you.

MEMBER CLARKE: Ckay, great.

DR. NI CHOLSON: Thank you.

MEMBER VEI NER: Before | even asked.

CHAI RMAN RYAN. Wth that being said, if
there are no ot her questions fromstaff or corments --
Neil? Yes?

MR. COLEMAN: Very good presentations.

Here you're looking at characterizing natural sites
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al beit agricultural sites that do have an upper
di sturbed zone fromplowing and tilling.

Is one of the outconmes of this research
going to be insights for the design of artificial
covers say for lowlevel waste sites where you have a
certain amount of control over the |layering and types
of materials that will be used?

DR. PACHEPSKY: Frankly, we didn't | ook at
it. | would think that some issues definitely are the
same. Not everything because here we don't have any
control

But the issues of selecting the inportant
processes to | ook at, using genetic information, using
information fromother -- experience fromother sites
so that you don't | ose anything here, they stay.

Model s definitely will stay because it's
t he sane set of nodels which is used with artificial
soils that are used here. And actually Andrey Guber
who is working on this project, his previous project
was with the artificial soil |ayers on the sports
fields though.

Sol thinkit's not directed to that. But
there are useful things. That's ny inpression.

DR. NI CHOLSON: To answer your question,

Neil, Jake Phillip at our branch has a interagency
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agreenent with the Arny Corps of Engineers. And one
of their consultants, Crai g Benson fromthe University
of Wsconsin at Madi son, recently canme in and gave us
a |l ecture on | ooking at clay covers and things of that
nat ure.

So we can, at another time, talk to you
about that. But we have the viewgraphs.

The answer to your question in a very
short way is yes. It is extrenely inportant how you
create these conposite covers and the layering, the
soil cover, all those issues.

So the work that we tal ked about with
G sh, TimGd@ sh, the antecedent noisturing conditionis
extrenely inportant. The layering is extrenely
important. The thickness, the role of the vegetation,
all that becomes extrenely inportant.

And how you go about nodeling it is a
guestion that Crai g Benson and ot her peopl e have asked
with regard to sinple water budget nodel s may be j ust
as appropriate as detailed nechanistic because you
can't find the paraneters to populate it w thout doing
detail ed nonitoring.

MR. COLEMAN. So is there any cross-
pollination between these projects, to use an

agricultural ternf
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DR. NI CHOLSON: Yes. It isn't -- it's

through a group called the -- there's a technical
advi sory group that the NRC staff has forned. It's
t he Groundwat er and Performance Mnitoring Techni cal
Advi sory Group in which Research and NMSS staff neet
on a regul ar basis.

And a | ot of people in the audience here
are from that group because we wanted themto take
advant age of hearing these two gentlenen talk. And we
are comunicating back and forth between other
contractors, the Corps of Engineers, or wherever.

CHAI RMAN RYAN:  Thanks, Neil .

W' Il probably need to end our discussion
there as we've got to set up for the next
presentation. And stick to our schedul e.

Agai n, gentl enen, thank you very much. It
was a very informative session. And we'll | ook to see
you again in the future.

Thank you very much

(Wher eupon, the foregoing matter went off
the record at 2:38 p.m and went back on the record at
2:43 p.m)

CHAI RMVAN RYAN: Al right. If we could
ask everybody to take their seats, we will reconvene,

pl ease. Qur next presentation is the NMSS O fice
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Director sem -annual briefing. Jack Strosnider is
here wth his staff. [1'lIl let himdo the
introductions and lead wus into the discussion.
Vel conme and t hanks for being with us.

MR. STROSNI DER: Ckay. Thank you. |
appreci ate the opportunity to be here today.

9) NMSS OFFI CE DI RECTOR SEM - ANNUAL BRI EFI NG

MR. STROSNIDER: As you indicated, |
brought some help along. At the table with nme, |'ve
got Bill Reanmer. He's the Director of the D vision of
H gh- Level Waste Repository Safety. Charlie MIller at
the end down there is the Director of Division of
| ndustrial Medical Nuclear Safety. W' ve got Paul
Harris, Section Chief in the Spent Fuel Projects
O fice; and Scott Fl anders, who is Branch Chief in the
Division of Waste Managenent and Environnental
Protection; and Bob Pierson, Director of Fuel Cycle
Saf ety and Saf eguar ds.

What | am hoping to do today as nuch as
the presentation is to wal k us through some of the
areas in which these have expressed interest in and
that we have interest in and we can have whatever
di al ogue you're looking for in those areas.

The subjects or the areas that | want to

cover, | want to do a little followup on sone

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

87

neeti ngs that NVSS nanagenent had with Dr. Ryan and
John Larkins and ACNW staff. W want to tal k about
status of sonme specific issues that we got feedback
you're interested in. | want to cover some of the new
program devel oprment since our |ast neeting. And then

| want to touch on sone highlights of the February
15th waste and March 7th materials briefings that we
gave to the Conmi ssion.

Before | start on those, though, | just
want ed t o say sonet hi ng about our rel ati onshi p and our
interactions and the value of that. And basically |
want to acknow edge the val ue.

| think historically ACNW and NMSS have
had a very good working relationship. W're |ooking
forward with the new nenbers to continuing that. |
know since | have taken over as office director now
al nrost about ten nonths ago, that was one of ny high
priorities. | know that M ke as chairnman shares that.
W have been reading periodically. 1'Il talk alittle
nore about that.

W think it's inmportant that the staff
acknowl edge ACNWs role in providing the Commi ssion
i ndependent and obj ective i nput and advice on their
actions. And we do recogni ze that.

It's inmportant also, though, that we
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recogni ze the need to support you in that effort. W
want to do that. W want to make sure that we get the
right information to you in the right time frame so
that you can use that in fulfilling your m ssion.

| think a good exanple of that came up in
your briefing this norning when Conm ssioner
Merrifieldtal ked about di sposition of solid waste and
anything to nake sure you were able to provide them
timely input. W need to conmmuni cate and coordi nate
on those sorts of activities.

Having said that, recognizing your role
and the inportance of our supporting it, I want to
point out that we get a lot back in return, too. So
it's not that unsel fish because |I think the technical
insights and the other insights that you provide in
our neetings with you and the feedback you give us
hel ped i nprove the technical quality of our products
and our prograns. And so we highly value that. W
think it really adds a lot to the prograns, and we
appreci ate that.

So, having said that, | think one of the
important things in maintaining this sort of
cooperation and helping each other out is
comuni cations. And | think it's inmportant both in

our planning -- I'll talk alittle bit nore about that
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-- and in our presentations when we neet with you t hat
we give you clear information.

In that regard, if | could goto the first
slide? W have started sonme periodic neetings.
want to talk about this, the inportance of the
conmuni cati on

| nmentioned that Dr. Ryan nmet with myself
and Margaret Federline, the Deputy Director in NMSS
our staff; and ACNW staff. W have had several of
t hose neetings now. Those are extrenely inportant in
terms of our sharing information in ternms of what
you're interested in and what we think is inportant
al so to keep you filled in on.

So we have been doing that. And what we
agreed to at our last nmeeting on that subject, which
was February 22nd, was that we would do that
quarterly. | think in terms of foll owup actions,
that that is one of the nost inportant things that we
need to maintain.

There are weekly neetings of staff
occurring. Sam Jones from NVMBS neets wi th Sharon
Steele and M ke Lee of ACNWstaff. | think at |east
| can tell you Samis doing a good job keeping us
i nformed of what informationis comngtohiminterns

of your interest and needs.
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So I think we've got a good conduit there
to get that information to us and are encouraged to
use that. So we've got those weekly neetings plus the
guarterly neetings and t hen pl anni ng neeti ngs and, of
course, whatever we need to get together.

So ny mai n nessage comng out of this is
that I think those neetings are extrenely inportant.
And as far as foll owup actions, we just need to keep
t hose goi ng.

W get into specific discussions there
about technical issues and al so pl anni ng t he cal endar,
agreed to work with this, put together the six-nonth
rolling calendar now. And, actually, | guess we've
got an annual but a six-nonth rolling that hel ps us
pl an our interactions.

When | | ook at -- another thing that we
tal ked about at the |last neeting was sone thought on
our part of integrating the activities we have with
your Committee into our operating plans.

Qur operating plans are what drive sone of
our day-to-day activities. They feed into our
per formance and strategic plans. And so we're | ooking
at that possibility. It hasn't actually happened yet
across the board, but it would help and perhaps

i mprove connectivity and nake sure t hat we keep t hi ngs
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tracked properly.

The nost inportant issues on NVBS plate
that ACNW can help with, what | wanted to point to
here was the list of issues that we presented at the
Comm ssion briefings on waste and materials. And we
can nmake those available to you, but there's a pretty
long list there.

And it includes things such as waste
incidental reprocessing; the potential high-Ievel
waste repository, including Part 63; deconm ssioning
of conmplex sites; |ICRP recomendations; fuel cycle
facilities, such as mxed oxide, where you have
al ready had the work with ACRS and you have | ooked at
t hat .

Those areas that we identified to the
Comm ssion, those are things that we expect to be
bringing up to themin the next 12 to 18 nonths. |
think it's very inportant that we | ook through those
lists and make sure that where there's appropriate
i nteraction, that we have that.

And | think if you conpare that list with
what is in your action plan and if you conpare it with
what is inour rolling six-nmonth cal endar, | think you
will see a pretty good correlation now. But | think

that is what needs to drive our interactions.
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So | would suggest that we use those
pl anni ng neeti ngs and cal endar to pl an consi stent with
Comm ssion priorities and the ACNWacti on plan our
activities there.

Now, there were sonme specific activities
that -- let's see -- you had expressed interest in -
wait a mnute -- some specific activities that you had
expressed interest in that | wanted to cover briefly
today. Those included the package perfornance study,
decomni ssi oni ng gui dance, the Wst Valley working
group, and disposition of solid waste.

W start off with the package performance
study. | would just in a very brief summary point out
t hat t he SRMon Decenber 10t h, the Conmi ssion directed
that a denonstration test should be conducted
consisting of a sinulated crossing with a train
traveling at appropriate speed and colliding with the
transportation cask.

The staff is preparing -- and | woul d
point out Research has the lead on this, but we
coordinate very, very closely with them obviously
t hrough our Spent Fuels Projects Ofice and the rest
of our NWVSS.

There is a paper being prepared for the

Comm ssi on, which would go up, providing the details
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of that, resources, et cetera. And that should be
goi ng up shortly.

Another part of the staff requirenents
menor andum r ecei ved i ndi cated that we shoul d use sone
of the foreign tests that have been done, in Gernany,
in particular, to look to see what sort of scaling
activities our scaling analysis nmight be able to do
with that. So that is another part of what is being
| ooked at .

So basically in ternms of status, that
paper i s being devel oped, but at this point | wanted
to know if there is sone other specific interest or
guestions you had on that. W' ve got people here |
t hi nk coul d address that.

CHAI RVAN RYAN:. Questions, Ruth?

MEMBER VEEI NER: W are also -- in fact, |
have been tasked to prepare a white paper on
transportation. And ny question is difficult to
formul at e.

When your recommendation went up to the
Commi ssion on this denonstration test, ACNW was
inforned basically after the fact. W were told this
is what is going to go to the Conmi ssion, and that is

that and "Here. You can know about it.

What do you envi si on ACNW s i nvol venent in
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this to be? Are we going to be sinply told after the
fact: a) we're going to use a European test or
whatever or will you conme to us with a draft? 1'm
just curious as to since there was relatively little
inthe past or at least in that iteration, what do you
envision the future invol venent to be?

MR. STROSNIDER: | guess what | woul d
suggest -- and | don't know if we have a
representative fromResearch here or not, but at | east
what | would point out is that at |east the
di scussion, the interaction with the Conm ssion thus
far has really been in defining alnost, if you will,
phi | osophically what kind of test needs to be done
here. And, you know, there has been a | ot of
interaction on that point. | would al nost | ook at
that as a policy issue in terns of here's the type of
test that the Commi ssion is interested in.

Now, when we get into the actual design
and the conduct of that test and the anal yses and t he
results and the inplications, that is where | would
expect that we would have interaction with the
Committee in terns of getting your insights in terms
of how that is actually conducted and eval uat ed.

Rob, | don't know if you want to add

anything to that.
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MR. LEE: | don't have anything nore to
add besides reflecting the fact that we are goi ng of f
of proposals in the industry to design us a test at a
fixed price cost that they will deliver to us. And
the Chairman wi Il have an opportunity to approve that
package.

CHAI RMAN RYAN: [I'msorry? The bid
package you mean?

MR. LEE: Yes, the bid package. And when
t hat package conmes in, | don't know what the schedul e
is for external involvenent. But | hear what your
guestionis. And | will see if | can get back to you
on that.

MEMBER VEI NER:  If | could just foll ow up?
W, the Committee, wote a letter to the Conm ssion
regarding this test and suggesting that fromwhat we
knew at that time, we could not see any new t echni cal
i nformation that woul d be devel oped fromthat test.

| would be very interested to know what
new i nformation NMSS thinks will be devel oped from
that test. | think that that is something that the
Committee is quite interested in.

W nmay have witten our letter on the
basis of insufficient information from you all. |

mean, |'m just guessing. But | think that any new
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techni cal information insights or other insights that
you hope to gain fromthis test would be of great
interest to us.

CHAI RVAN RYAN: Jack, | think if we're
involved on the front end of the various steps,
whether it's the bid package or not, | don't know. |f
that's the right one, that may be nore of a business
guestion than a technical scope. Maybe there is a
t echni cal scope.

But as we can get involved on the front
end of those activities noving forward, | think that's
where perhaps all of you could at |east confirm what
you have done or maybe add val ue or get you to think
about different questions.

So as your schedule firms up and | think
as you have i ndi cated, Jack, you're going to see about
letting the ACNW s participationinto your schedul e as
wel | through the activities and the planning you
di scussed. | think that would be a great way to get
in on the front end.

| do recognize that -- and | think thisis
Rut h's point that a test has been decided in terns of
at |l east the philosophy. | think that's probably a
good word for it. And you're now about the business

of turning that into a technical program | think at
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that step, that's where we naybe add sone value. And
we | ook forward to that.

MR. STROSNIDER.  And | woul d agree that
there can be value added in terns of what are the
obj ectives, you know, the techni cal objectives of that
test, what sort of information do we expect to get out
of it, how would we anal yze it.

My understanding is there is sonme blind
anal yses bei ng pl anned and that sort of thing. And we

could discuss how those things are going to go

forward

MEMBER VEI NER:  Thank you.

MR. STROSNI DER:  Good. The second subj ect
on deconmm ssioning guidance, there | wanted to

i ndicate we are havi ng a workshop on April 20 through
21st. And | understand that the Commttee -- | don't
know if it's everybody but at |east sonme nenbers of
the Commttee plan on attending that.

CHAI RVAN RYAN: Well, let me clarify for
the benefit of those who hadn't heard that thought.
W had actually decided that it would be hel pful for
us to observe as observers, not necessarily havi ng our
own i ndependent neeting but observing your workshop,
rat her than do two things.

One is it gives us a chance to hear public
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i nput that you mght get during that neeting. And,
second, it's very econonical that you don't have to
exercise the same people giving the sane kinds of
presentations to us.

So we have committed two days of our
neeting during that week to actually be attendees and
observers at your neeting. |If we can work that out,
t hat woul d be great.

MR. STROSNIDER:  And we really appreciate
that. W appreciate the efficiency in ternms of the
i mpact on staff. And | think it will be interesting
and good to hear firsthand some of the stakehol der
interest. And, you know, we would expect to get into
a fairly detailed level on a lot of the technical
i ssues associated with this.

CHAI RVAN RYAN: And we just want to take
advant age of that.

MR. STROSNIDER.  From a bigger picture,
this is part of our conmtnent to continuous
i mprovenent in terns of | ooking at our processes, our
regul atory processes, and the technical aspects of
t his and maki ng sure we have cl ear contmuni cation with
the industry on what their issues are and how we
expect to do this. It helps us to make a better

quality product and make it nore efficient. So we
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appreci ate your participation in that.

W will as a result of that neeting be
wor ki ng on revi sing or devel opi ng staff gui dance with
a summary of the significant issues. And we wil
provide that to ACNW W're |looking at trying to do
that by sonetinme in May for the June neeting so that
you'll have the benefit of having been at the
wor kshop, see what comes out of it in terns of
gui dance, and t hen have a neeti ng where we can di scuss
what the product is there.

Scott or anybody from --

MR. G LLEN. Dan G Il|en, Decomr ssioning
Deputy Director

Jack characterized that very well. ACNW
is well-aware of our process right now Robert
Johnson has been working closely with Rich Major. And
we've got your participation plan for the workshop.
And then foll owing that, we will be providing youwth
gui dance sumrari es end of May for the sol e purpose of
you then having your own working group session to
address the gui dance that we're planning in those LTR
anal ysi s issues.

CHAl RVAN RYAN: Great.

MR- G LLEN. 1Is that consistent with

everyt hing that you understand?
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CHAI RVAN RYAN: Absolutely. Yes, that is

right on target. And it's nice when a plan cones
t oget her.

MR. G LLEN. Very good. Thank you.

MR. STROSNI DER:  Thanks, Dan.

The next subject was the Wst Valley
wor ki ng group. And DCE is devel opi ng an environnent al
i npact statenent and deconmi ssioning plan to support
cl eanup of the West Valley site. You have expressed
interest in seeing that, and we would wel cone any
f eedback or suggestions that you have on that.

Scott, do we have anything on the
schedul e?

MR. FLANDERS: The |ast information
heard in terns of schedule is that DCE intended to
provi de a draft environnental inpact statement to the
NRC for cooperating agency review sonetinme in the
August tinme frane.

And then | guess there would be sone
fol |l ow-on di scussions with ACNWfollow ng the staff's
opportunity to reviewthat draft environnental inpact
statenent. Is that consistent with --

CHAI RMVAN RYAN: Yes. | think through no
fault of anybody on the staff, of course, the schedul e

for the EI'S has slipped sone from our expectations
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sonme tinme ago.

I n our Comm ssion briefing this norning,
we mentioned that we were interested in the Wst
Valley. And | believe it's Conm ssioner Merrifield
or, actually, MGaffigan both that said, "Wll, that
certainly is a conplex site." And he suggested that
we maybe visit with you on other opportunities for us
to get involved in deconm ssioning case studies.

Comm ssioner Merrifield, in particular,
suggest ed t he ACNWcoul d be hel pful at perhaps | ooki ng
at several and then trying to extract | essons | earned,
the patterns or trends in other kinds of sites.

So | don't know what the answer is, but |
of fer that question to you in terns of our setting
priorities. Perhaps we ought to at |east exam ne that
guestion, think about where the schedule for Wst
Val | ey mi ght actually come al ong, and perhaps make a
hi gher priority for other things that mght be a
little bit nore valuable to you in the shorter term

MR. STROSNIDER: We may want to shift to
some other sites, say, that are com ng up sooner.

CHAI RMAN RYAN: And, again, there was that
exact point. He said, you know, they're actively
working on lots of sites now and naybe | ooking at

t hose woul d add sonme value in a nore tinely way now,
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rather than wait for West Valley. So we're sure open
to that suggestion and woul d be happy to work with you
on shifting that around a bit.

DR LARKINS: M ke?

CHAI RVAN RYAN:  Yes, sir?

DR. LARKINS: | sort of got the inpression
that the conm ssioner was saying that naybe sone
| essons | earned fromsites that are being closed or
decomni ssi oned, like one in New Jersey and
Pennsyl vani a.

And if the staff had sonme | essons | earned
from those, nmaybe we could discuss that and there
woul d be sone value. W could sort of use that as a
platformto nove on to the nore conpl ex sites.

CHAI RVAN RYAN: Yes. And, again, | think
he had nentioned the couple of sites that, Dan, |
think you had nentioned to us previously in your
presentation a couple of nonths ago. So | just wanted
to give you that feedback from the Commi ssion
bri efing.

MR. G LLEN: Yes. The |essons |earned
aspect is comng froma |lot of different angles now.
You know, it was certainly made clear to ne in the
| ast annual briefing | did for the Commssion in

Cctober that that was something on their mnd. And
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previous to that, it's already been sonething on our
program s m nd.

Lessons | earned can cone in many forns.
It's how can we inprove our process. Wat are the
| essons we have | earned to inprove our process? It
can be one of the technical aspects of decomm ssi oni ng
that the existing decom ssioning sites are |earning
that they can apply or other sites can use that are
either going to be entering decom ssioning soon or
even new facilities being  built for future
decomi ssi oni ng.

So all of those things are on the
Comm ssion's m nd, particularly Comm ssi oner
Merrifield. He's made it clear to ne through that.
| read the transcript fromthe ACNWbri efing he gave.
And |'mcertainly aware.

One maj or aspect of our two-day neetingis
to just get feedback. W have a panel set up
specifically to address | essons |earned from vari ous
menbers of stakeholders that are involved in
decomi ssi oni ng.

So yes, we're working definitely down in
t hat | ane.

CHAI RMAN RYAN:  Just as a foll owon, Dan,

we' ve thought about -- and this is speculative not
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knowi ng exactly how your two-day neeting will provide
information. You know, we could have a foll ow on
wor ki ng group as the ACNWto address i nfornation gaps
or other areas or our forward-|ooking | ook after your
t wo- day neeti ng.

So | just wanted to open that door that
maybe we can nmake an adjustnent there and be nore
timely and on point with what is current on your
pl at e.

MR. STROSNIDER: Yes. And | think it is
inmportant that we |ook at this | essons | earned area,
if youwll, froma nore generic, froma broader point
of view. As you pointed out the notion, you can | ook
at sone specific sites, but the intent is really to
pull out of that some things that could be applied
generically.

You know, at |east part of what | think
Comm ssioner Merrifield s nmessage is is we won't see
a whole lot of reactors given license renewal. You
know there may be a hiatus. And it mght be a | ong
ti me before people get back to doing this again. And
we want to nake sure that they don't have to reinvent
t he wheel .

So | think, yes, it's an inportant area

for us to follow up on and we can | ook at what sites
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m ght be nost useful to | ook at and foll owup fromthe
wor kshop.

CHAI RVAN RYAN:  And just thinking out |oud
for a second, |I'msure that sone sites have gone wel |,
as planned, on budget. Sone sites have been over
schedul e, over budget. And it would be kind of
interesting to explore why it went well or why it went
away and fromthe schedul e and budget, those ki nds of
things. And you can start to get a plan and dive into
t hose detail s.

MR. STROSNIDER: Yes. And |I'd just note
onthat, I think it's sort of interesting. W did put
out -- we have two regulatory information sunmaries
that were put out in the last couple of years on what
| characterize as lessons learned in terms of what
operating facilities need to be thinking about and
doing while they're operating so that they'll be
prepared for decommi ssioni ng.

CHAI RVAN RYAN:  Yes.

MR. STROSNIDER.  And | thought there were
sonme interesting insights in that. And then you've
got the lessons l|earned from the actual process
itself, which we have captured.

CHAI RVAN RYAN:  Ckay.

MR. STROSNIDER:  So good. Another area
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t hat you had expressed i nterest in was the di sposition
of solid materials rulenmaking and that there's a | ot
of things comng together right now in terns of
conpl eting the environnmental inpact study and pul ling
t hat package toget her.

The current schedule is to get the package
up to the Comm ssion this nmonth. And, as was noted
this morning, we need to nake sure that we've got the
interaction set up to provide you the information on
that so that you can fulfill your role in advisingthe
Commi ssi on.

| don't know if there are any ot her
guesti ons.

CHAI RVAN RYAN. W'l | be ready.

MR. STROSNIDER.  Okay. Then in terns of
new programmati c devel opnents, if | could have the --

DR. LARKINS: Can | ask a question on
t hat ?

CHAI RVAN RYAN: Yes, please?

MR. STROSNI DER:  Yes.

DR. LARKINS: Wen is the best tine you're

t hi nki ng of proposed rule for disposition of solid
material? 1s it after Comm ssion comrents or during
Conmi ssion review or once it's been issued for

corment? |I'mjust trying to get a feel for what
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you' re thi nki ng.

MR MLLER This is Charlie Mller

John, | think what we have arranged is
that the paper will go up to the Comm ssion. And then
when the paper is put out for public coment, what
we're looking fromthe Cormmttee for at that point in
time is to review and provide advice with regard to
public coments received, disposition, and what
recommendat i ons shoul d be nade with regard to a fi nal
rul emaki ng.

DR. LARKINS: GCkay. So that woul d be
sonetime towards the latter part of the year, it
sounds i ke.

MR MLLER Charlotte, do you know t he
timng on that? This is Charlotte Abrans from ny
staff, who is following this extrenely cl osely.

M5. ABRAMS: Too closely. It goes to the
Comm ssion, as Charlie said, the end of this nonth.
W don't have any idea how | ong the Comm ssion would
keep it. It's a pretty extensive docunent with the
El S.

And so the timng for when it woul d go out
for public comments, your guess is as good as m ne.
| guess approximately two nonths maybe. And then it

woul d be out for public comment, 90 days. So we're
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tal ki ng several nonths.

DR. LARKINS: Ckay. Thanks, Charlotte.

MR MLLER Wat | think that would all ow
you to do is you can becone nore famliar wth what
t he Commi ssion has put out for public comment during
a 90-day peri od.

And then when the public comments cone
back, | think it mght help us hit the ground running
with regard to trying to schedul e sonething to have a
fruitful discussion on what we get back.

CHAI RVAN RYAN: That woul d be appreci at ed
because fromthe sound of the docunents, it's a pretty
good honework problemto read through. So anything
that will get us a lot nore contenporaneous wth
deci si on- maki ng steps, that would be hel pful.

DR. LARKINS: Ckay.

MR. STROSNIDER. Wth regard to sone
subj ects that have come up since the |l ast neeting with
the Commttee, the first bullet there on plans for
responding to the State of Nevada query on the waste
confidence rulemaking, as you are aware, | would
think, we did receive a query fromthe State of Nevada
on that subject. 1It's being reviewed right now by the
Ofice of General Counsel

| really can't add a whole lot to that
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until they conplete their review and provi de us sone
gui dance on what the next steps are. But dependi ng on
wher e t hat goes, obviously we woul d be very interested
in staying inforned and engaged in that.

DR LARKINS: Jack?

MR. STROSNI DER:  Yes?

DR LARKINS: | guess that could be
handl ed in several ways. | nean, it could be handl ed
by the Comm ssion or General Counsel or assigned to
the staff in ternms of making a decision or finding on

MR STROSNIDER: Yes. | think there are
a nunber of options. And, like | said, that OGC
review w || provide sone gui dance on howto deal with
t he questi on.

DR. LARKINS: So it may or may not
actually cone back to the staff. Right. | just
wanted to clarify that.

CHAI RVAN RYAN: | appreciate that. Thank
you.

MR. STROSNIDER: W th regard to DOE' s
progress i n revising plans for subm ssion of the Yucca
Mountain license application, | think if you have
foll owed the press in sonme of our managenent meetings

with them they have indicated that they plan to be
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ready to submt an application by Decenber of '05, but
t hey haven't actually conmtted to subnmitting it then.

There are a nunber of uncertainties, which
everybody is aware of, with regard to certification
and the licensing support network and devel opnent of
the revised EPA standard. So | think they're waiting
to see howall of that cones together, but that is the
best information we have at this point.

| don't knowif there are any questions on
that, but related to that, the next bullet on the
current plans for the high-level waste tine period of
conpliance, it's our understanding -- and, again,
follow this in the nmedia -- that EPA has indicated a
proposed revised standard sonetinme this sunmer.
They' re | ooking at several different options that are
bei ng di scussed.

W're followi ng that closely because our
Part 63 will need to be revised to reflect what is in
t he EPA standards and certainly engaging in that.

CHAI RVMAN RYAN: | think we're on the sane
page there as well. W' re continuing with our pre-LA
periodic reviews on various topical area with DOE
Carol Hanlon fromDCE is here and hel ps us plan those
sessi ons.

So we're going to continue on, at |east
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for the next few nonths, in prelicensing kinds of
reviews, much |ike the working groups and other

activities we have had up to now. And we are in the
exact same place in terns of understandi ng what EPA i s
going to do in time of conpliance

We have refreshed ourselves, thanks to
Bill H nze, who has returned to the Conm ttee, because
has been involved in many of the tine-of-conpliance
i ssues, gave us a briefing of those letters and the
past letters on the subject.

So we're hoping to be prepared and ready
t o support what ever cones forward that we need to deal
with on time of conpliance.

MR. STROSNIDER.  Good. And | think your
comments also go directly to the last bullet in terms
of some of the preapplication activities. W do want
to update you on the igneous activities, what we are
doing there. And so we'll just need to work out the
| ogi stics of how we can provide that infornation.

CHAI RVAN RYAN:  Actual Iy, our subconmmittee
is going to the center in San Antonio for a visit.
And the igneous work at the center is on the top of
our list. As we cone back fromthat visit and we get
a report fromthe subconmttee on their findings and

work at the center over that visit, we'll |'msure
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work with staff on what is the appropriate next step
to bring that to the table here.

DR. LARKINS: Yes. | was just going to
say that | would think that after today's briefing,
the Commttee would want to try to go back and address
sonme of those issues that cane up before the end of
the fiscal year --

CHAI RVAN RYAN:  Yes.

DR. LARKINS: -- on igneous activity. So
it would be good to have maybe dial ogue with the NRC
and DOE prior to that tine.

CHAl RMAN RYAN:  Yes, | agree.

MR. STROSNIDER.  Okay. W'Ill nove on to
some highlights from the Conm ssion briefing, NVSS
Comm ssion briefing, on waste and materi al s.

W received the staff requirenents
menor andum on waste naterials. W are still waiting
for that. But a couple of the things that were in the
waste at | east, we were asked to provi de a response on
our approach to the waste incidental reprocessing
And we have a paper in devel opnment on that which wll
descri be our plans, technical reviews, howwe' re going
to go at that technically.

And al so one of the things they wanted us

to address is the process. And we heard the enphasis
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again this norning on making this an open process in
terns of how we come forward with the review

So that paper is under devel opnent. And
we're working with ACNW staff and tentatively
scheduling a neeting in July to go over that. So |
don't know if there are any ot her questions on where
we're at on WR or that planning.

CHAI RMAN RYAN: No. | think we have a
good plan forward there.

MR. STROSNIDER: Ckay. W're also
preparing a paper in response to the staff
requi renent s nenor andumon our possi bl e i nvol venent in
the developnent of the DCE environnmental inpact
statenent on greater-than-Class Cwaste. And this is
a question of whether we are a cooperating or
commenting agency and the pros and cons. So we're
wor ki ng that paper.

So those were sone of the other areas in
ternms of energing | owlevel waste. Over the next 12
to 18 nonths, GAO is expected to conplete its study:
storage of lowlevel waste. And that could point to
a need for greater NRC involvenent in this area.

W expect also that there could be sone
further congressional hearings on the reconmendati ons

that arose from GAO in the 2004 report and al so from
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the hearings that have happened, that have taken
pl ace. There could be sone issues coming out of that.

One of the things that came up at the
hearing was the possibility for NRC to coll ect
information with regard to | ow 1| evel waste, you know,
how much that needs to be stored.

There was al so a reconmendati on at one of
the hearings about the build of a lowlevel waste
di sposal facility on federal land. This is com ng out
of the GAO recomendations, | believe.

So those are sone things that we need to
keep an eye on, recogni zing, of course, that Barnwell
plan to no | onger accept conpact waste in 2008. And
that could create sone issues. And it was discussed
at this norning's briefing. So this is an area that
we need to stay closely in touch with as it evol ves.

CHAI RMAN RYAN: In fact, in our agenda
this week, we're going to take up a list of topical
areas inthe | owlevel waste arena that we're going to
aimat a white paper that we woul d gat her information
and |l ook at issues and try and sort that out.

The interesting thing I think | pointed
out at the briefing this nmorning to the Comi ssi on was
that |owlevel waste is not just |owlevel waste

di sposal. Those definitions touch |ots of other
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i ssues, whether it's deconmm ssioning or WR or ot her
areas. So we need to think about that.

So we're just trying to get our own
t houghts organized and well-structured so we can
participate in a meaningful way.

DR. LARKINS: Mke, | think it m ght be
worthwhile, just reflecting on the coments this
norni ng from Comm ssioner MGaffigan and Lyons and
Jaczko that there are a | ot of potential obstacles to
getting any type of real reformin the | ow | evel waste
area. It would be good to naybe have a di al ogue or
exchange with the staff on this Conmttee' s white
paper at sone point.

CHAI RVAN RYAN: Absolutely. No. | think
that's very nmuch a two-way street. W've |ooked to
gi ve you our white paper at several stages along its
devel opnent so that we're devel oping our thoughts
collectively with you, rather than as a separate
activity.

Comm ssioner MGffigan, in particular,
identified that you may find as you expl ore that that
you bunp up against, | think he used the term
statutory barriers.

MR. FLANDERS:. At |east |legal barriers.

CHAI RMAN RYAN: Legal barriers. Thank
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you. And certainly that's true. Nonethel ess, there
may be a lot of fruitful work to do at different
| evel s of advice.

For exanple, if a regulatory guide could
interpret or solve a problem or help licensees or
others deal with an issue in |lowlevel waste, that's
certainly an avenue to go forward and so forth.

We're not trying to recommend a sol ution
as | nmentioned this nmorning. W're trying to explore
carefully and systematically what the issues are so
that as your thinking noves forward, we can all be
educated with the sane information and we're not
Crossi ng purposes.

DR LARKINS: Yes. | wouldn't want to
think the Conmttee m ght be going down a path which
has sone obvious pitfalls. And if the staff could
point those out early on, it would be helpful with
sone i ssues.

MR. FLANDERS: | would just say that in
April, Jim Kennedy and nyself are supposed to cone
back and talk with the Comrittee. That nay be an
opportunity for us once you have the chance to think
t hrough sonme of the i ssues you want to address in the
white paper and al so gives us sone tine to think

t hrough sonme of the i ssues that we think may be usef ul
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and have a di al ogue on those.

CHAI RVAN RYAN: Absolutely. And Ji mwas
very hel pful in our initial discussion of this topic
| ast month. He sat through that session and was very
hel pful. So we've started it in a good way, and the
point is well-taken.

DR. LARKINS: Can | go back on this
greater than Cass C waste EIS. WII the Cormittee
get a chance to see that paper?

MR. FLANDERS: W haven't witten a paper
yet.

DR LARKINS: \Whenever.

MR. FLANDERS: WIIl the Conmttee get a
chance to see that paper? At this point, the paper
really is focused nore on a policy issue. And the
paper is going to focus on the i ssue of whet her or not
t he NRC, t he Conmi ssi on, shoul d serve as a cooperating
agency in the preparation of the EIS or whether we
should take a role nore as a commenti ng agency.

So it's really a policy issue for the
Comm ssion to nake a decision. And we're just going
to lay out the pros and cons of sel ecting either side.
So at this point it's not really getting --

DR. LARKINS: So you can wait and see what

t he Conm ssion comes back with at that point. It may

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

118

be better. Right, right.

MR. STROSNIDER: The last part on this
slide, Part 61 and WR, | guess there have been sone
di scussions. In fact, there was some discussion this
nor ni ng about risk-informng Part 61.

The thing | wanted to point out here is
that with regard to waste i nci dental reprocessing, you
know, we've begun some of those reviews under the
Def ense National Reauthorization Act.

And, as we discussed earlier, we will be
neeting with you to tal k about how we're doing those
and the technical approaches that we're using. But
we're not planning any nodifications to Part 61 in
order to support that. So they are sonewhat separate
activities in our m nd.

CHAI RMAN RYAN: And | appreciate it from
that perspective and agree with you, but it is
interesting that definition of what is greater than
Class C and so forth and sonme of the other issues.
They do touch.

MR. STROSNIDER. As you say, there are a
| ot of cross-cutting issues here. Yes. So we agree
with that, but | wanted to let you know how we're
pr oceedi ng.

CHAI RMAN RYAN: Yes, yes. And we're on
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track withit. | think, as Allen nentioned, our goal
is to support your efforts in creating that standard
revi ew pl an.

MR. STROSNIDER: Ckay. The last slide --
and | guess it covers a couple, two pages here.
Actually, this the rolling cal endar we tal ked about
and the activities we've gotten here.

| would note, | think -- I'"mnot sure it
shows up on here; we had alittle trouble getting this
into the right format -- that our plans on the WR
wor ki ng group don't show up on here, | don't believe,
but that is sonething that is in the plan. 1t was
just a formatting issue, | think, in terns of trying
to get this to print out right.

| don't knowif there are any comments or
guestions, but | wanted to just put that up there in
case there is any di scussion and interest in specific
topics that are on there.

CHAI RMVAN RYAN: No. | just want to give
a word of thanks to Sam Jones for his ongoing
interaction with the ACNW staff. |It's extrenely
hel pful for menbers to plan. | think it helps us in
managi ng our resources. Hopefully it offers you the
sanme efficiency that we're trying to do this in a way

that's in your flow of work and it's not sonething

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

120

that's burdensome or extra or out of step with your
process.

So it seens to be working quite well. And
we'll continue to nove it long. So we appreciate it
and appreciate Sam s insights to get along well.

MR. STROSNIDER: Yes. | think, as |
stated at the beginning, we've got a good system for
comuni cating. | think we've got sone good tools that
can hel p guide the interactions. And we want to make
sure those work.

Wth that, |1've got people here. 1'd just
ask if there are any questions or other topics that
the Conmttee wanted to discuss.

CHAI RMAN RYAN: I'Il start with Jim Any
questions or commrents?

MEMBER CLARKE: Just one. You nentioned
decomi ssioning and new guidance that is being
devel oped i n several areas, deconm ssioning. | think
there are at |least five, maybe nine. | don't recal
t he exact nunber.

Are there areas that you woul d suggest we
focus on nore than others? Wat are your thoughts on
t hat ?

MR. STROSNI DER:  Dan, have you got sone

t hought s there on what woul d be the highest priority?
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MR. G LLEN. Yes. Looking at the LTR
anal ysis, which is the najor piece of this, of the
gui dance changes, there were nine i ssues. And | think
we have asked for assi stance on what we consi der maybe
--isit three or four, Robert? -- realistic scenarios

and institutional controls; mxing, soil mxing. Wat

am| | eaving out?
Yes, yes. It's realistic scenarios is one
issue. Institutional controls for restricted rel ease

sites is a second. And intentional soil mxing is the
third. Those are the main three.

W have probabl y schedul ed at t he wor kshop
to have six different breakout sessions. So our top
six issues will be covered. So you could pick and
choose, | guess.

CHAI RVAN RYAN. Well, and that's a good
guestion to junmp in here and say hel p us divide our
time and interest anong those working groups because
we want to foll ow your priorities.

MR. G LLEN. | think Robert is working
closely with you to do that.

CHAI RMAN RYAN:  Ri ght .

MR. G LLEN. And we will.

MR. STROSNIDER. W'l |l provide you sone

f eedback on that.
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CHAI RVAN RYAN: G eat.

MEMBER CLARKE: Thank you.

CHAI RVAN RYAN:  Rut h?

MEMBER VI NER: |'ve said ny piece.

CHAI RVAN RYAN: Bill?

MEMBER HI NZE: Just quickly. Regarding
time of conpliance and speaking with Ray O arke at
EPA, there has been sone di scussi on about havi ng sone
di scussion neetings with various groups. And |
understand they have had sone with sone affected
parties.

Do you have any information on whether
that is nmoving ahead? Can we expect to be invol ved
with the EPAin their reaching their decision or will
t he NRC and t he conponents of it be part and parcel of
provi ding input to thenf

MR STROSNIDER: Yes. There have been
some i nteragency neetings. And we have been trying to
stay up to speed on their status and where they're at
because we do have the obligation under lawto nodify
our sel ves.

So we have a need to understand where
they' re at and where they' re headed on this so that we
can plan and nake our conplenentary rul enaki ng as

effective and efficient as possible.
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So we are having that kind of
comunication. And it's a routine part of the
rul emaki ng process and sonething that we feel is
important for us to be engaged in.

So that is happening. And | don't know if
there is anything you would want to add, Bill.

MR- REAMER Sure. The article in the
paper | ast week indicated that they are ainmng for a
proposed rule in July. So that's pretty recent
information that that is their track. That is the
date they have been hol ding out for sone tinme as the
date for their proposed rule, in the July sumer tinme
frame.

EPA has an approach. They have the bal
here. |It's their standard that was invalidated. They
have an approach to gather input from other federa
agencies, from affected public interest groups, and
per haps ot her stakeholders as well. And | think they
are obviously still doing that.

That's with the neeting that occurred | ast
week we have an interest and we have to be consi stent
with. So we want to stay abreast of what they're
doi ng and nmake sure we're ready to propose revisions
to our standard that would be consistent wth what

t hey are proposing.
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CHAI RVAN RYAN: G eat.

MR. STROSNIDER: |If | could add one thing,
| think it is also very inportant to enphasize for al
t he stakehol ders and public involved that as you go
t hrough the rul emaking process, the opportunity is
there to engage i n the rul enaki ng process, both on EPA
and NRC.

And if you go back and | ook at the record
fromthe first round of rul emaking, you know, there
were public comments. And there were changes. You
know, they were reviewed. And there were changes to
those draft rules as they went through the process.

So that process is there. And | just
wanted to nake sure that everybody understands that
because it's inportant that peopl e understand they do
have the opportunity. And that | believe is effective
in influencing the outcone.

MEMBER HI NZE: Thanks. |If | may, one
ot her question. One of the future NMSS activities
that is |listed here for May is the status of seismc
desi gn and basis at Yucca Mountain. |'mwondering if
that also includes drift stability. 1Is that just a
preclosure at the facilities or --

MR. REAMER. Can | get back to you on the

scope of that? I'minclined to think it's a
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precl osure, but I don't want to say for sure until
check. W'Ill give you an answer to that.

MEMBER HI NZE: Right. W do have sone
interest on that. And any information you could
provide to us, Bill, we would very nuch appreciate it.
Thank you.

CHAI RMAN RYAN:  All right, Bill. Thanks.

Al en? Again, | appreciate this update
and our ongoi ng conversations. |It's always great to
have a neeting like this and say, "Wll, there's no
surprise. Nothing was brand new. And we're on track
and wel | -pl anned for our upconi ng interaction.

So thanks for this briefing. It's a
chance for wus to review our schedule and our
activities and our plans in this public forum So we
appreci ate you and your staff com ng today, Jack. And
t hanks, everybody, for their participation. And we
| ook forward to the good work ahead.

MR. STROSNI DER.  Good. And we thank you
for your time and your cooperation.

CHAI RMVAN RYAN: Thank you very nuch

We are schedul ed to have a break. And we
will resune at 4:00 o'clock, at which tine we will
hear a briefing on the USEC facility. Thanks very

much. We'll go off the record until 4:00 o'clock
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(Wher eupon, the foregoing matter went off

the record at 3:31 p.m and went back on

the record at 4:02 p.m)

CHAI RVAN RYAN: Back on the record. This
briefing is going to be managed by Al len Croff, Vice
Chai r.

So, Allen, I'll turn the neeting over to
you.

VI CE CHAI RVAN CROFF: Ckay. Thanks.

This briefingis alicensing status update
concerning the USEC application up in Chio. |It's
going to be given by Yawar Faraz -- | hope |
pronounced that right -- a Senior Project Mnager,

Di vision of Fuel Cycle Safety and Saf eguards in NVSS.

Proceed.

MR FARAZ: Thanks.

10) STATUS OF NRC S REVIEWCF USEC INC.'S

LI CENSE APPL| CATI ON FOR A GAS CENTRI FUGE

URANI UM ENRI CHVENT FACI LI TY

MR. FARAZ: |'mthe Project Manager for
the USEC application that was subnmitted | ast August
for a gas centrifuge enrichnment facility. | work in
the Division of Fuel Cycle Safety and Safeguards in
NMSS. And, as was nentioned, | will be providing you

a status of our licensing reviewthat we are currently
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conducting for USEC s application.

This is going to be very simlar to a
presentation that Tim Johnson had given about six
nmont hs or so ago on the LES application. W won't be
di scussing anything sensitive or classified in this
neeting because it's a public neeting. And after |
present an overall status of the project, Matt Bl evins
will provide you a status of NRC s environnent al
review that is also going on

USEC Inc., or USEC, is proposing to enrich
uranium using the gas centrifuge technology in a
facility in Piketon, ©Chio. The gas centrifuge
process, as nost of you al ready know, uses hi gh-speed
rotors to separate out the U235 from the U 238
isotopes, the gas that wuses Ur,. And they're
proposing to enrich the uraniumgenerally up to five
percent, but the license that they're requesting is
for ten percent in case in the future there is a need
for high enrichnents.

USEC will be setting up their facility at
t he Portsnmout h gaseous diffusion plant site, whichis
in Piketon, in several existing buildings owed by
DOE. USEC intends to | ease them from DOE to house
their American centrifuge plant.

The <centrifuge nmachine |looks fairly
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sinple, but it is a very intricate apparatus. It

i nvolves a casing, which is the outside shell. It's
cylindrical in shape. And inside the casing, there is
a rotor, which spins at a very, very high rate. The
arrows that you see are the UF,. And it's actually a
countercurrent flowthat is induced inthe rotor while
the rotor is spinning.

The spinning effect, what it does is it
inmparts centrifugal forces on the Ur, that are inside
the rotor. Since U 238 has a higher nol ecul ar wei ght,
the U-238 F,, it tends to nove nore to the wall.

And with this countercurrent flowthat is
induced within the rotor. Mre of the U238 F 6
nol ecul es tend to nove up in the rotor. And there is
a scoop at the top of the rotor where the U 238,
primary U238 F, nol ecul es are w t hdrawn.

So the feed comes in sonmewhere in the
mddle. The tails or the depleted Uris renoved from
the top. And the enriched Ug, which is nore U 235 Fg
nol ecul es than the feed, that is withdrawm from the

bottom as is shown in this schemati c.

You see a bearing. It is a magnetic
bearing, but it's not conpletely nagnetic. It's also
mechanical. And there is a notor, electric notor, at

t he bottom of the centrifuge.
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The princi pal hazards associated with the
gas centrifuge enrichnment facility that use UF, are
primarily chemcal. This involves sol uble uranium
which is UF, in soluble form It's very toxic to the
ki dneys. So exposure to soluble uraniumis a chem cal
toxicity issue as well as the fact that when UF ; is
rel eased and it conmes in contact with noisture in the
air, it forms HF, which is a very, very strong acid.

Sothat's primarily the hazard t hat exi sts
at this facility. There's also a hazard of
criticality, where enriched U, is processed. | would
say primarily areas where there is liquid U, and
solid Ur; because you have to have it in solid form
enrichment in solid form to have a criticality.

Now, unlike the gaseous diffusion plant
that USEC al so operates in Paducah, the feed and the
draw stations at the gas centrifuge facility will not
involve liquid UF,, So they will not be Iiquefying
UF,, which nmeans they will not be pressurizing UFR,
above at nospheric pressure to feed or to withdraw it
fromthe gas case.

The gas centrifuge process uses very, very
| ow pressures. Essentially the entire process is
bel ow at nospheric pressure, so in case there's a | eak,

you know, there's inflow, as opposed to outfl ow
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However, they do plan on using liquid Urg
or liquefying Ur, at the sanpling and transfer
stations. This is where they would sample UR. They
need to have a honbgenous sanple. So they would be
liquefying it for that purpose as well as to transfer
it from one cylinder into another. So they would
liquify that and then essentially drain the Ur, into
t he other cylinders.

The advant age, the pri mary advant age, t hat
a gas centrifuge facility has or a gaseous diffusion
plant is that it uses about five percent of the
el ectricity that a gaseous diffusion plant uses, which
is extrenely a maj or factor for why nost organi zati ons
are trying to nove into words gas centri fuge.

In fact, the only gaseous di ffusion plants
that are operating today are in France and the U S
And Both France and the U S. are noving towards
centrifuge as well.

The technol ogy, however , is highly
classified, up to the secret, restricted data |evel.
There's a lot of information associated with the
technol ogy that is classified.

MR SCOTT: It's classified for
proliferation concerns?

MR. FARAZ: Primarily, yes.
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MR, SCOIT: Yes.

VR. FARAZ: Some of the unique
requi renents associated with |icensing an enrichment
facility are listed on this slide. It includes
preparing an environnmental inpact statenent, which
we're doing right now It involves a formal Subpart
G hearing. So that is required, just as you would
have for a nucl ear power plant. And the hearing nust
be conpleted prior to issuance of a |icense.

It's a one-step licensing process, which
nmeans construction and operation at the sane tine. A
pre-operation inspection is required. And liability
i nsurance is al so required.

The next six slides talk about the
licensing status of where we stand in our review of
the application. As | say, it was submitted | ast
August. The Conmi ssion in Cctober issued an order
accepting the application for detailed review. And it
also initiated, the Comm ssion order also initiated,
t he hearing process.

It set a 30-nonth review schedul e for the
staff, which we intend to neet. The hearing would
obvi ously cover safety, safeguards, and environmnent al
i ssues.

W plan to conplete our safety and
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saf eguards reviewin 18 nonths or less. So that would
nmean we woul d have the SER i ssued by this February or
sooner.

The EISwe plan to issue in 18 nonths. So
that will be in February of 2006. And then we
antici pate the hearing board conpletingits hearingin
ei ght nonths. So that will take us to Cctober of 'O06.
And then we anticipate the Conm ssion taking four
nmonths to i ssuing its decision, which would take it to
February of '07. So that's when the |icensing
deci si on woul d be nade.

CHAI RMAN RYAN: Just a quick question
pl ease, toclarify. |If | read the dates right, you're
si mul t aneously working on the SER and the EIS.

MR FARAZ: That's correct.

CHAI RMVAN RYAN: They are both due at the
sane tinme.

MR FARAZ: That's correct.

CHAI RVAN RYAN: Ckay. Thanks.

MR. FARAZ: Yes. |In fact, I'mresponsible
for the SER, and Matt Blevins, who is in the Division
of Waste Managenent, is managing the EIS.

CHAI RVAN RYAN: Ckay. Thank you.

MR. FARAZ: W received two petitions for

intervention on the February 28th deadline that was
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set by the Comm ssion. One of the groups that
petitioned the NRC has identified itself as PRESS. |
guess there are local individuals involved in this.
And there is a nmenber of the public who has also
petitioned the agency. He resides in New York City.
That's his current address.

Some of the contentions that have been
raised in these petitions are listed on this page:
exenption on criticality nonitoring, radiation work
permts, UF, cylinder |abeling, and the rest.

Sore of the environnmental contentions that
they raise are on this page and include conpliance
with the National Hi storic Preservation Act, need for
the facility for deconm ssioning funding, et cetera.

Now, the staff issued its request for
addi tional information on the application and the | SA
summary. So this would be a safety and saf eguards
review on February 7th of this year. USEC had
responded to that RAI. W requested a one-nonth
response. And they responded on March 9th.

The staff also issued an RAl on the
environnental report -- this is associated with the
ElIS -- on February 23rd. And we issued a classified
RAI on the FNMC pl an, on the classified portion of the

FNMC pl an, on March 4th.
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Most of the RAIs that we have issued to
USEC are essentially clarifications that are needed,
either in the application or in the response.

Now, concerning the |ISA which is the
integrated safety analysis, USEC did not do a PRA
What they did do is a sem-quantitative risk index
nmet hod, which is recommended by our SRP, standard
revi ew plan, NUREG 1520. This is primarily a method
that's favored by nost fuel <cycle |icensees and
appl i cants.

Since DOE and NRC are the primry
regul ators at the Portsnmouth site, Piketon site. In
fact, we are also the primary regulators in the sane
bui l di ng that USEC woul d be setting up the Anmerican
centrifuge plant.

W decided to develop a nenorandum of
understanding with DOE to delineate each agency's
roles and responsibilities in terns of regulatory
oversight to nake sure that there are no gaps and al so
to make sure that there is no dual regulation. So
those are the two primary reasons why we are
devel opi ng an MOU.

W had developed an MOU for the |ead
cascade facility, which is a pilot plant. W had

approved that application in February of |ast year.
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And USEC i s proceeding to construct it, naybe operate
it. So we are follow ng the sane kind of nethod and
the sane idea in developing this MU

They drafted MOU and provided it to DCE
for coment | ast Decenber. W expect DOE to provide
its input to us on the MOU around April or May of this
year. And then we intend to discuss the MOU with USEC
in a public neeting later this summer.

Before | turn it over to Matt, are there
any questions?

CHAI RVAN RYAN: | have one. Go ahead if
you want to go first. | was curious. You nmade the
coment in the | SA slide, nunber 12.

MR FARAZ: Yes.

CHAI RVAN RYAN: Wy is this nmethod favored
by Iicensees? |Is it just because they're used to it?

MR FARAZ: | think it's reconmended in
the SRP. So that they're essentially follow ng that
nodel , as recommended by the SRP, but I'mnot sure if
any -- there mght be one or two |icensees who n ght
be doing PRAs for sonme processes. But generally
they're not doing PRAs for the entire | SA

CHAI RVAN RYAN:  You know, with regard to
the risk managenment questions, particularly Yucca

Mountain, this Conmttee is on record many tinmes, of
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course, focusing on PRAs as an approach to t hese ki nds
of eval uati ons.

It caught my ear that you said that
licensees prefer this seni-quantitative approach,
rather than a PRA. And | was just curious why they
woul d prefer it, if they had done sonme assessnent or
anal ysis of this is better or that doesn't help us or
this is adequate and for these reasons and so forth or
is it just --

MR. FARAZ: Yes. It seens to be suitable
for fuel cycle facilities because they tend to have a
ot of accident sequences. And those accident
sequences tend to be fairly sinple.

So it's not as intricate as a nuclear
power plant might be. You know, for exanple, it m ght
i nvol ve an individual adding nore liquid than he
should in a container for a potential criticality
accident. And then the controls mght be fairly
strai ght f orward.

So these are acci dent sequences that can
be analyzed in a fairly sinple manner. So a
sem -quantitative nethods tends to be quite suitable.

CHAI RVAN RYAN:  Well, in addition, | asked
t he question because of the accident in Japan several

years ago is a human reliability factors issue, --
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MR. FARAZ: Right.

CHAl RVAN RYAN: -- which is simlar to a
PRA. And | guess just recognizing that experience,
whi ch was a human error, | would wonder if it should
be preferred or not.

| just throw that out as a question to
think about. | know it's probably not sonething you
can answer today, but | wonder if that's sonething to
t hi nk about as an i nprovenent to actually | ook at PRA
as a preferred tool, rather than a sem -quantitative
ri sk assessnment nethod.

MR FARAZ: Yes. Well, the
sem -quantitative risk assessnment al so i ncl udes hunman
error. So clearly that is included. It assigns it an
i ndex dependi ng on how reliable that human action is.
And clearly all of those actions have to be
identified.

So sonething |ike what happened in
Tokainmura if it had been done in an I SA as our fuel
cycle facilities are done, | don't think they would --
| nmean, they would have recognized it and nost
probably have prevented an accident from occurring.

DR, LARKINS: Trying to follow up on that,
this facility is simlar to other centrifuge

facilities that you have nunbers related to
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reliability of certain processes?

MR. FARAZ: The process is fairly simlar.
| n ot her words, you know, the Ur,, |arge quantities of
UF, --

DR. LARKINS: | was thinking about it in
the human error arena, where you can assess the
i kelihood of a particular process being carried out
correctly.

MR. FARAZ: Yes, yes. And, in fact, it
will besimlar tothe Uenco facilities that operated
safely over the years. So yes.

DR. LARKINS: kay. | guess | was just
curious. | was |ooking on slide 10, where it tal ked
about USEC s poor conpliance history. How do you
consider that in your human reliability estimtes of
factoring hunman factors?

MEMBER WVEI NER: That doesn't nean it

happened.

DR LARKINS: It doesn't nean it's real
right.

MR. FARAZ: That's right.

DR. LARKINS: | understand. GCkay. Thank
you.

VI CE CHAI RMAN CROFF:  If | may, 1'd like
to nmove on. And we'll listen to the rest of the
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presentation. And then we'll go around and do the
usual questions. So we'll just have clarifications
here in the m ddl e.

Matt Bl evins, | believe.

MR BLEVINS: Yes.

VI CE CHAI RVAN CROFF: Ckay. Thank you.

MR. BLEVINS: |'m Matt Bl evins, as Yawar
said. | amwth the Division of Waste Managenent and
Environnental Protection. So we've got to throw that
inthere. W're actually assisting Fuel Cycle in this
environmental review. It's sort of one of our tasks
up there in DWEP now.

In this first slide, | have just a flow
di agram of the environnental review process. And
we' ve just conpl eted the scoping process. One of the
things you' Il note is we had sort of an extrenely | ong
scopi ng comrent period. And that is sort of related
to t he ADAMS bei ng taken down. So that was one of the
hurdl es we had to overcone so we coul d go back out and
conpl ete the scoping process.

So Yawar nment i oned sone of t he
del i verabl es we have had recently, the environnental
RAIs. And then near termwe'll have the scoping
sumary report, which will sort of discuss how we

handl e the scoping comments that were submitted by

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

140

nmenbers of the public. W'IlIl talk about some of those
conments here in a second.

In terns of major deliverables, we have
the draft environnental inpact statenent in July of
this year. And we'll be going back out for public
comments again. |It's required by regulations. And
then we'll issue the final EISin February of 2006, as
we previously tal ked about. And you sort of see how
that feeds into the agency decision with the safety
eval uation report.

Next slide, please. Sonme of the major
scoping comments |'ve listed here on the slide.
You'll see that if you ook at Yawar's slide on the
contentions, they're very simlar. And that's
primarily because the same group subm tted nost of the
scoping coments and also submitted them as
contentions.

So sonme of the bigger ones or the ones
t hat were questioned nore, you know, the need for the
facility, historical and cultural resources, oddly
enough, was one of the mmjor scoping coments we
received. W thought we were kind of out of it. |
don't think we antici pated that based on the fact that
it is an existing facility.

And t hen depl et ed urani umdi sposal, as you
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m ght have guessed, is another nmjor scoping comrent
we got, nmuch like with LES, and then sone alternative
site uses and sone transportation ones. These were
t he maj or ones that we got.

Now, on the next slide, please. It's
nothing that we weren't anticipating in the bigger
picture. | nmean, this slide here lists the typica
resource areas we typically evaluate in an
environnental inpact statenent. So | don't think
there are any surprises fromthe scoping conments in
what we are going to have to go out and eval uate.

So I'm not going to go through each of
these. That's ny big picture overview of where we are
in the environmental review. So if you have any
speci fic questions for ne?

VI CE CHAIRVAN CROFF: |'mjust going to
take the people here one at atine, let themdo their
thing. Ruth?

MEMBER WEI NER: | have a nunber of
guestions. First of all, what are you going to do
with the tails fromthe process, the depl eted urani um
hexachl ori de?

MR. BLEVINS: Well, they proposed what |
think they called the plausible disposal strategy.

Ri ght now we're |l ooking at different scenarios. And
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one of those scenarios is near-surface disposal. W
haven't conpl eted that anal ysis yet.

MEMBER VEINER: So at this point, you
don't know what you are going to do with the tails?

CHAI RVAN RYAN: What they're going to do
withit.

MEMBER VEI NER: What they're going to do
with the tails.

MR. BLEVINS: Yes. | think what they have
said they are going to do is send them to the
conversion facility that is going to be built there at
Portsmouth. And then sone of those programmatic El Ses
have tal ked about that it's acceptable to send it to
ei ther one of the disposal facilities out west.

MEMBER WEINER: Ckay. So as U-02 or
U- 308?

MR, BLEVINS: U 3C8.

MEMBER VEI NER.  Yes. Ckay. | noticed
that you did not nention uraniumfluorate as a health
problem You did nention HF, but when you rel ease F
to the air, you're also going to get basically
oxi dized UF,., And that's nasty, pretty nasty, stuff
al so.

| don't think anybody woul d be around | ong

enough to i nhal e or i ngest enough urani umto cause any
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ki dney damage. | think the HF is going to get them
first.

MR. FARAZ: That's true, yes. |If there is
a large release and a person gets exposed to that
release, clearly the HF wll get there first.
However, if you look at the smaller releases, the
uraniumkind of is a controlling factor, the sol uble
uraniumis. |In other words, the HF concentrations for
the same anount of soluble uranium concentrations
woul d be not as harnful

MEMBER VEI NER: But if you got sonething
i ke a pinhole, the very snmall rel ease, doesn't UF, at
anbi ent tenperatures solidify? | nean, it sublines
fromthe solid. Doesn't it close off its holes, the
hol es thensel ves, or would you get a hole so big that
it wouldn't close up?

MR FARAZ: The UF, would not solidify.
| mean, not necessarily. It can remain as gas. |If
it's fairly cold, then yes, it would tend to solidify.

But if it's released as gas, it would rect
with the water vapor and form U2F2, which is solid in
particul ar form

MEMBER WEI NER: Yes. That's that fine
powder that you get.

MR. FARAZ: Right. And that would tend to
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MEMBER WVEI NER:  You said you're using,
you're not liquefying to transfer from one contai ner
to the other.

MR. FARAZ: They are proposing to |iquefy

MEMBER VEI NER: They are?

MR. FARAZ: -- for transfer, yes.

MEMBER VEEI NER: -- proposing? So that the
subl imation would be just for the centrifuge process
itself?

MR. FARAZ: That's correct, yes.

MEMBER WEINER: Ckay. | just have a
couple of nore. So you answered the waste question.
Do you have any new i deas about transportation or are
you goi ng to use 48X and 48Y cylinders or do you know?

MR FARAZ: | believe it's still -- well,
for feed, --

MEMBER VEI NER:  Yes.

MR FARAZ: -- it would be the 48s. And
then for product, it will be the 30Bs.

MEMBER VEEI NER:  |'mjust curious. Wy is
t he el ectrical usage so nuch | ess than for the gaseous
di ffusi on process?

MR. FARAZ: The centrifuge machine itself
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is a lot nore efficient than the gaseous diffusion.
| nean, the centrifuge process, the enrichnment factor,
t he theoretical enrichnent factor is nmuch, nuch hi gher
t han a gaseous diffusion.

So for a gaseous diffusion plant, if you
need 100 stages, you may only need 10 or |'m just
throwi ng that out in that exanple, but you need a | ot
fewer stages to get the same anount of enrichnent than
for a gaseous diffusion plant.

And clearly, you know, when you are
consi deri ng Paducah running at 1,500 negawatts, 2,000

nmegawatts, you know, they are consuming a |ot of

power .
MEMBER VEI NER:  Yes.
MR. FARAZ: So it's a nmjor savings.
MEMBER VI NER:  Thanks. That's all | had.
VI CE CHAI RMAN CROFF: M ke?
CHAI RMVAN RYAN. One of the points -- |
guess slide 9 is a good place to pick it up -- where

enrichment is going up to ten percent. Currently
folks are enriching up to what, three or four?

MR FARAZ: Cose to five.

CHAI RVAN RYAN: Close to five. So that's
at | east a doubling of enrichnent. And again | cone

back to the PRA approach. |s that sonething that
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needs a systematic review? It just caught ny
attention that we're doubling enrichnment. And how has
t hat been eval uated?

MR. FARAZ: Wat USEC has done is they
have evaluated their plant, their systens and al
their equi pment, at ten percent. So they're safe at
ten percent. And they've assuned ten percent for al
the entire process, even though they woul d be using,
you know, going up to five percent or six percent.

CHAI RVAN RYAN: | think about that in
terms of the normal process. | could understand how
you could get to that. But what about accident
scenari os and ot her ki nds of off-normal circunstances?
You know, again |I'mjust thinking out of the box here
a little bit. Has that been analyzed? In a nore
rigorous PRA, you woul d approach all of that as well.

MR. FARAZ: Again, the |ISA the integrated

safety analysis, assumes ten percent in the worst

case.
CHAI RVAN RYAN:  What if it's 117
MR FARAZ: What if it's --
CHAI RMVAN RYAN: What if it's a little
higher or a little lower? You know, | nean, that's

t he ki nd of thing where | would be nore confortable if

there were sone insight into what evaluating at ten
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exactly means. | nean, | understand the anal yti cal
cal cul ational aspect, but | just wonder if that is
sensitive to a particular paraneter or difference.

Again, |I'msitting here because | don't
know a | ot about this particular technology, but |
j ust question whether that needs nore detail or not.

Yes? |'msorry.

MR. SCOIT: | was just going to say from
t he standpoint of whether this has been done before,
remenber that the mlitary has enriched to a whol e | ot
nore than ten percent.

CHAI RVAN RYAN: Ch, clearly. Absolutely.
No. | understand that. But have they shared that
criticality analysis with these fol ks?

MR SCOTT: | doubt it.

CHAI RVAN RYAN: So that's a different
world. Clearly that's true, but | just wonder in this
configuration for the way they have designed it, as
you say, they have analyzed it at ten, but are you
satisfied that is enough?

MR. FARAZ: Well, USEC al so operated the
Portsmout h gaseous diffusion plant. And that was
authorized to ten percent.

CHAI RVAN RYAN: Did they ever operate it

at ten percent?
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VI CE CHAl RMAN CROFF: Portsmouth is

operated all the way.

MR. FARAZ: |t was operated, you know, up

to, yes --

VI CE CHAI RVAN CROFF: Ninety plus.

MR SCOTT: Wren't the HTGRs al so? The
Fort St. Vrain thing? That was higher, | believe.

Twenty maybe.

MR. FARAZ: Even though it wasn't USEC
that was doing that, it was DOE and, you know, its
contractor, but the facility that USEC operated was
authorized at ten percent. And all of the anal yses
were upward ten percent.

CHAl RMAN RYAN: One of the areas where |

think we m ght have interest -- I'mgoing to turn to
this schedule slide -- is as the draft EI'S becones
avai lable, | think that's a point where the Conmittee

m ght |like to take a second | ook at the environnent al
i npact statenment and understand the whole systema
little bit better and your analysis of the
envi ronnment al i npact statenent.
VI CE CHAI RMAN CROFF:  And t he SER?
MEMBER WEI NER:  And the SER
CHAI RVAN RYAN: And the SER, yes, as well

at that juncture in February of 'O06.
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MR. FARAZ: (kay.

CHAI RMAN RYAN: That m ght be a pl ace
where we could put a mark to revisit this.

MR FARAZ: So this is after those are

publ i shed.

MR BLEVINS: The final.

CHAI RVAN RYAN:  No.

MR FARAZ: No. The draft.

CHAI RVAN RYAN: The draft.

MR. FARAZ: After the reports are
publ i shed.

MR BLEVINS: The draft is this sumer for
t he ElS.

CHAI RMAN RYAN. |I'msorry. You're right.

MR G TTER This is Joe Gtter, the Chief
of the Special Projects Branch.

Because of the schedul e on t hese proj ects,
we are not planning to do a draft safety eval uation
report.

CHAI RVAN RYAN: But they are going to go
out for comrent, public coment, or not?

MR. FARAZ: Not the SER

MR. G TTER Not the safety eval uation
report.

CHAI RVAN RYAN: But the EIS is.
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MR G TTER Yes. It's required to under

NEPA.

CHAI RVAN RYAN:  All right. |'ve got you.
Vell, at least at that point. The reason | ask that
guestion is that a subcomittee of ACNWparti ci pated
with ACRS on a MQ, and ended up rai sing an interesting
and fromthe ACRS' point of viewsafety question, what
if there's a disruption in waste outlet?

And | think that's an inportant question
to valuate for any facility. |If there's an
interruption of a week, it's probably not a big deal.
If it goes into nonths or years, then safety questions
that could get raised m ght need to get addressed. So
that's what we ended up offering as our part of the
letter that the ACRS wote on the MO facility. So it
m ght be interesting for us to explore that question
and the waste outlet question on this as well.

Thank you, Allen.

VI CE CHAI RMAN CROFF: | want to follow up
on something you brought up, the SER  From what |
take out of this, there's not going to be a clean
opportunity to review and conment on this before it
goes final. |Is that a fair understanding?

MR FARAZ: That's correct.

MR. SCOIT: And | have to say fromny
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experience in NRR, that is absolutely normal. It's a
di fferent regul atory process.
VI CE CHAI RVAN CROFF: Ckay. All right.
CHAI RVAN RYAN: And, to be fair, Alen

perhaps the actual workings and the |icensing of the
facility, the machinery itself is alittle bit out of
our scope, but | think the environnmental waste
guestions certainly are in our scope.

MR G TTER  Yes. Qur understandi ng was
we were conming to you to present an informtiona

bri efing.

CHAI RVAN RYAN:
ask questions, though.

MVEMBER HI NZE:

| may be ahead of the gane here,

t he water resources,

That doesn't nean we can't

Just a quick question. And

but the challenge in

is this a matter of an acci dent

or is this a matter of the waste storage?

MR. BLEVI NS:

of the past practices.

contentions are that
previ ously been rel eased.
they haven't reported it
was ny read of it.
MEMBER HI NZE

of the operational --

sone of the

This is an issue with sone
| think sone of the

urani um has

And the argunent is that

in a correct manner. That

Previously rel eased as part
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MR. BLEVINS: Fromthe gaseous diffusion

facility.

MEMBER HI NZE: From the gaseous diffusion
facility.

MEMBER VWEI NER: Fromthe facility, yes.

MEMBER HI NZE: Fromthe old facility.

MEMBER HI NZE: Thank you.

VI CE CHAI RMAN CROFF:  Any nore? Jinf

MEMBER CLARKE: | was just curious. | was
at this facility I think a couple of years ago, just
before they put the gaseous diffusion plant into a
cold start status. It's not ready to shut down. It's
ready to crank up again or at least it was at that
time. And this | guess is intended to replace that.

MR BLEVINS: That and Paducah as well, |
bel i eve, as part of the --

MEMBER CLARKE: And Paducah as wel .

MR. BLEVINS: That's what they state in
there. That's consistent with what --

MEMBER CLARKE: Are they using --

MR. BLEVINS: Yes.

MEMBER CLARKE: -- sone of the sane
facilities?

MR BLEVINS: |'msorry?

MEMBER CLARKE: Using sone of the sane
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facilities?

MR. BLEVINS: M understanding is sone of
the utility facilities, but in ternms of the actua
gaseous diffusion buildings --

MEMBER CLARKE: No. | know.

MR. BLEVINS: -- it's primarily located --

MEMBER CLARKE: No. That's a different
deal .

MR, BLEVINS: Yes.

MEMBER CLARKE: Also, as | recall, they
had a groundwat er contam nation plune, but | think it
was trichloroethylene. | don't think it was urani um

MR FARAZ: It's still there.

MEMBER CLARKE: Ckay. Thank you.

VI CE CHAl RMAN CROFF:  1've got a coupl e of
guestions, | guess. Could we go to page slide 9? 1I'd
i ke to understand some of these contentions alittle
bit nore. |'mnot sure | understand what the
technical issue is or what the issue is.

Criticality nmonitoring exenption. | take
fromthis that USEC is asking for an exenption from
some requirenent. |Is that --

MR. FARAZ: Yes. There's a requirenent
for fuel cycle facilities that they have criticality

noni tori ng where they have enriched uranium In the
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cylinder yards primarily, you know, which tend to be
fairly large, that is one place that USEC would |i ke
not to have criticality nonitors.

And we didn't grant theman exenption for
t he gaseous diffusion plants. So it will be a very
simlar type of operation, a very simlar type of
request.

VI CE CHAI RMAN CROFF: Ckay. On the
enri chment authorization, Mke sort of started down
this path. What are they assuming in their
criticality analysis about the presence or absence of
-- well, et nme back up. | take it they are assum ng
they cannot get it inaliquid or a solid formin the
plant, that USEC assunes this in their criticality
anal ysi s.

MR. FARAZ: That they cannot get urani um
in solid fornf

VI CE CHAI RMAN CROFF:  Yes.

MR. FARAZ: There are places where they
will have uraniumin solid formas well as |iquid.

VI CE CHAl RMAN CROFF: Okay. And in places
where it isn't planned. Let nme rephrase that.

MR. FARAZ: Ckay. |If there is a potential
for the gas to convert into a solid, for instance, you

know, if they get deposits within the facility, there
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is a potential for that, then they will assune that
yes, they will have solid over that. And, you know,
primary control tends to be noderation, control
noderation, in those areas. Generally that's how t hey
ensur e.

VICE CHAIRVAN CROFF: And a broader
guestion on the ten percent, if they begin nmaking or
enriching above five percent, it would seemit would
have sone inplications for the rest of the fuel cycle,
which is generally geared to five percent or | ess, has
t here been any assessnment of sort of the inplications
to other facilities that m ght have to handl e spent
fuel fromthis or nmake fresh fuel or anything like
t hat ?

MR G TTER I'msorry. Those facilities
that have to be |icensed separately for whatever
enrichment was required for fuel. So, for exanple, if
you had a requirenment for 10-08 percent 235 fuel, the
fuel manufacturer, we would have to do a review to
ensure that they could nmanufacture that fuel at the
hi gher enrichment.

VI CE CHAI RVMAN CROFF: But if they went in
that direction at sone point, this has significant
inplications for the rest of the fuel cycle. Maybe we

would have to do some relicensing or maybe even
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redesi gn or what ever.

MR G TTER That's correct.

VI CE CHAI RMVAN CROFF: Okay. And on the
bottom one here, the need for enriched feed at 3.9
percent, | don't understand, | guess, what's --

MR. FARAZ: (kay. The contention states
that to be able to get 10 percent, you know, they have
to feed at 3.9 percent. And they're basing that on
the amount of tails that USEC has said it wll
gener at e.

So they use the tails anobunt. And then
they estinmated based on the quantity of tails that
they're going to generate in 30 years of operation.
It would mean that they need feed at 3.9 percent. So
that's what they're contending.

VI CE CHAl RMAN CROFF: Okay. So they woul d
be buying 3.9 percent uranium fromthensel ves or
sonmebody el se or running it through twice or --

MR. FARAZ: No. They woul d be feeding
natural wuranium primarily for that. This is a
contention that we're review ng.

VICE CHAIRVAN CROFF: | guess | still
don't understand. You're going to have to try it
again. | thought | understood you to say that for the

USEC centrifuge plant to enrich to 10 percent, they

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

157

woul d have to feed at 3.9.

MR. FARAZ: | believe they use ten percent
and t he anmount of tails that they're going to generate
because in the application, it says that they wll
generate so nmany tons of depleted uraniuma year.

So they took that amount. And they put it
in a fornmula, the enrichnment forrmula. They assuned
certain tails enrichnent. And then they came up with
3.9 percent for feed.

MR BLEVINS: That's the contention, but
t he actual proposal is to use --

MR. FARAZ: Natural, yes.

VI CE CHAl RVAN CROFF: | see. GCkay. Ckay.

MR. FARAZ: These are just contentions
that the --

VI CE CHAI RVMAN CROFF:  USEC is not actually
proposi ng this?

MR. FARAZ: No, no.

VI CE CHAI RVAN CROFF: COkay. | thought
t hey were objecting to USEC s proposal. That's where
I went awy.

MR. FARAZ: No.

VI CE CHAIRMAN CROFF: And, finally, |
think on the waste issue, |I'massuning - well, are

t hey producing any liquid waste fromthis facility or
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isit all solid?

VR. FARAZ: There will be liquid
effluents.

VI CE CHAI RVAN CROFF:  There will be liquid
effl uents?

MR. FARAZ: Effluents, yes.

VI CE CHAI RVMAN CROFF: (Okay. And their
proposal is comrercial disposal?

MR. FARAZ: For liquid effluents?

VI CE CHAI RMAN CROFF:  No. I'msorry. Not
for the effluents but for the solid waste, for
| ow-1 evel waste.

MR. FARAZ: Yes. Any solid |owlevel
waste that they generate clearly would be commerci al .

VI CE CHAI RVAN CRCOFF: | nean, they're not
giving it back to DCE?

MR. FARAZ: That's correct, yes.

VI CE CHAI RMAN CROFF:  And if | could stop
t here, does any staff have sonme question? Latif?

MR. HAMDAN. Yes. Actually, | have two
cormments. First of all, liquid waste, what are they
proposi ng to dispose it in?

MR. FARAZ: The liquid waste woul d be
effluents fromtheir decontam nation

MR. HAVDAN. Right. Were would they
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di spose it?

MR. FARAZ: This would go into the waste
treatment facility. And fromthere, it will be
di scharged into the environnent.

MR. HAMDAN. The ot her question, actually,
the applicant's use of risk index nethod, as opposed
to PRA, is mainly because NUREG 1520 reconmends they
use that nethod, right?

MR. FARAZ: That's correct, yes.

MR. HAMDAN. In other words, if they
recommend sone other method, the I|icensees would
prefer that nethod.

MR FARAZ: |'mnot sure that would be
true, but it just so happens that they're using the
same net hodol ogy that 1520 --

MR HAMDAN. Yes. | will nention this.
The applicants prefer to go with that. This way the
review woul d be easier, a lot nore streanlined.

MR. FARAZ: There's probably sone truth to
t hat, yes.

MR. HAMDAN: Thanks.

VI CE CHAI RVAN CROFF: Ckay. John?

MR FLACK: Yes. | would kind of follow
up on this ISA How does that enter into the

deci si on- maki ng process? | nean, you wite about that
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in your SER. Does that support decisions? Wen you
have health risks on that list, is that quantitative
health risks or is that qualitative or how do you go
about assessing those?

MR. FARAZ: Well, clearly we address --
you know, we | ook at the I SA, and we reviewit. Wat
they submit to us is an | SA summary. Al so, we go on
site and | ook at their |ISA and review the actual |SA
docunentation. And we | ook at the accident sequences.
W | ook at their nethodology and all of that. So
clearly that goes into our decision-naking process.

And the second part of the question was?

MR. FLACK: Well, no. 1'mnot even at
that point. Looking at it for what? For what reason?
| nean, are there some goals that you have assessed?

MR. G TTER  Yes, absolutely.

MR. FLACK: And then do you do inportant
nmeasures to find out if there are vul nerabilities that
could be fixed at sonme reasonable cost or is it just
based on sone bottom |ine frequency nunber that you
come up wth?

MR. FARAZ: USEC is required to protect
the workers, the public, and the environnment. There
are certain exposure doses, limts that are set. For

i nstance, the workers should not be exposed to nore
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than 100 rem let's say.

MR. FLACK: Wth some probability.

MR FARAZ: Yes, that is correct. The
likelihood is also considered. So if they are in an
acci dent sequence that results in exposure of greater
than 100 rem then they have to make that |icense
sequence highly unlikely. And that has --

MR. FLACK: And that has a probability.

MR. FARAZ: There is a likelihood
associated with it, yes.

MR. FLACK: Right, right. Yes.

MR. FARAZ: Yes. And there is highly
unlikely, and there is also unlikely. So |esser
i npact accidents, they would have to nake those
unlikely. That's what the regul ati on says.

MR G TTER. John, just to add to what you
al ready sai d, we have performance requirenments in Part
70. Part 70 is really call it a risk-informed
per f ormance-based rule. And if you | ook at Part 70,
you wWill see a matrix in there.

And just as you all describe for high
consequence events, it has to be shown to be highly
unlikely. And, likew se for internmedi ate consequence
events, it has to be shown to be unlikely.

Now, it's not a PRA nethod. And you're
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not going to see that in fuel cycle facilities for a
nunber of reasons. They're not reactors. You don't
have a lot of the failure rate, nmeant tine to repair
sort of data.

And in the case of both USEC and LES
you're relying heavily on operating experience. You
know, with a lot of the operations at the USEC
facility, you had simlar operations at the gaseous
di ffusion plant.

So you do have an operati ng experience you
can rely on to assign neani ngful frequency or come up
wi t h meani ngful frequency information. But it really
i s frequenci es and not probabilities. You're talking
about a range of frequenci es.

MR. FLACK: Probablistic frequency,
actual ly.

MR GTTER Well, you could say that,
yes.

MR. FLACK: But as in NEPRA and so on, you
can al ways separate sequences and drive themas | ow as
you want by adding nore and nore things to them

MR G TTER R ght.

MR. FLACK: So you have to be very careful
on how you do that. And | guess when you do a PRA,

you can do things |ike inportance nmeasures, | ook
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across sequences, and seei ng how things coul d change.
That's not one sequence but many sequences. But
without a PRA, | don't know how you could do that
usi ng this nethod.

MR G TTER PRA is just one approach.
It's a deductive approach. This approach | ooks at it
differently, but it has concepts very simlar to what
a PRA would have. And you |ook at the unmtigated
consequences. And if your consciences, for exanple,
are hi gh consequences, then you need to identify itens
relied on for safety to drive down the risk

MR. FLACK: Thank you.

CHAI RVAN RYAN: |'mremnmi nded by this |ast
di scussion of many of the same and simlar coments
that everybody tal ked about in the ACRS neeting on
MJ,. And | want to add that, as we think about
probablistic risk assessnent fromour perspective and
hear about |SAs, we're not intending any criticism
necessarily. W're just sinply trying to understand
differences and simlarities.

And havi ng sat through many, many hours of
t he ACRS asking simlar questions, |'mrem nded that
we' re as nuch of gaining information as well as trying
t o under st and.

So | don't want you to take away thinking
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that this is a bad system but it's not the system
we're all as famliar with, either on the Yucca
nmountain site, for exanple, or in the reactor area.

MR G TTER | understand.

CHAI RVAN RYAN: So we appreciate your
patience in helping us really appreciate sonme of the
details. So again thank you.

DR, LARKINS: Yes. | was going to clarify
something. To go back to the discussion on the
schedul e, so there woul d be an opportunity to provide
sone comments when it's in final, the SER and EI S?
That's the current plan?

MR G TTER |I'msorry, John? Could you
repeat that?

DR LARKINS: | said there would be an
opportunity when you finish the EIS and the SER to
provi de some comments or review?

MR G TTER Qur plan for the final for
the SER was to go ahead and i ssue a safety eval uation
report without sending it out for comrent.

DR. LARKINS: So you don't have any plans

MR G TTER That's in order to neet the
Conmmi ssion's order for the 18-nopnth technical review

schedul e.
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DR, LARKINS: GCkay. | thought we had

di scussed this before and it woul d be sone opportunity
for the commttees to conment on it.

MR. G TTER M/ understandi ng was the ACNW
was going to receive an information briefing only.
That was our under st andi ng.

DR. LARKINS: Ckay.

M5. DAVIS: This is Jennifer Davis. |'m
the Chief of the Environnental and Low Level Waste
Secti on.

What we can do i s go ahead and put you all
on distribution for the draft EI S when that cones out
in June. So that would be an opportunity, as M ke had
suggested, to go ahead and comrent in the early
stages. But that is purely the environnental part.

DR. LARKINS: Thank you.

VI CE CHAI RVAN CROFF:  Any nore questions?

(No response.)

VI CE CHAI RMAN CROFF: Ckay. Thanks for a
very informative presentation, appreciate your tine.
And we'll look forward to this sunmer.

Back to you.

CHAI RVAN RYAN: Thank you, All en.

We do have some other business to think

about. So we'll continue on with our agenda. | don't
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know t hat we need to be on the record at this point.

Can you advi se nme, John or --

MR. FLACK: No. | think you can stop
recordi ng.

CHAI RVAN RYAN: So we can stop the record
for today here. Thank you very nmuch. W're still in

sessi on, though, but thank you all for participating.
(Whereupon, at 4:54 p.m, the foregoing

matter was adj ourned.)

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




