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P-ROGCEEDI-NGS
(8:31 a.m)

7) OPENI NG REMARKS BY THE ACNW CHAI RVAN

CHAI RVAN RYAN: We will go ahead and call
the neeting to order, please. This is the second day
of the 177th neeting of the Advisory Conmittee on
Nucl ear WAste. During today's neeting, the Conmittee
will consider the following: update by the U S.
Departnent of Energy on the proposed Yucca Muntain
repository design, the ACNW action plan for fiscal
years 2007 and 2008, a briefing on Shieldalloy, New
Jersey site decomi ssi oni ng pl an; and update the EPRI
response on potential igneous event at Yucca Mountain
and other activities of letter witing that the
Comm ttee will undert ake.

This neeting is being conducted in
accordance with the provisions of the Federal Advisory
Commttee Act. MKke Lee is the designated federal
official for today's session. There he is.

W have received witten corments fromthe
O fice of the New Jersey Attorney General on behal f of
t he New Jer sey Departnment of Environnmental Protection.
However, we did not receive any witten coments ore
requests for tine to nake oral statenents fromnenbers

of the public regarding today's sessions. Should
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anyone wi sh to address the Conmittee, pl ease make your
wi shes known to one of the Conmttee 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 also requested if you have cel
phones and pagers, that you kindly turn them off.
Thank you very much

Wthout further ado, | wll turn the
neeti ng over to our cogni zant menber for this session,
Prof essor Hinze.

MEMBER HI NZE: Thank you very nuch, Dr.

Ryan.
8) UPDATE BY THE U.S. DEPARTMENT OF ENERGY ( DCE)

ON THE PROPOSED YUCCA MOUNTAI N REPOSI TORY DESI GN

MEMBER HI NZE: It is ny pleasure to
wel come Paul Harrington fromthe Ofice of Gvilian
Radi oacti ve Waste Managenent, who wi || be discussing
with us an update of the repository design. As I
understand, you wll be focusing on the surface
facilities. |s that correct?

MR HARRI NGTON: Yes, it is.

MEMBER HI NZE: And we wel cone you here.
It has been a couple of years since we have heard

about this. And we are anxious to | earn about the
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progress that has been made.

Wth that, please

MR. HARRI NGTON: Thank you. Thank you for
havi ng me here today. | apol ogize for not havi ng been
here | ast Decenber. | was not in any position to fly
or talk to you, but I am healed now. So we're okay.

| will go through the design changes. And
this is i npl enent ati on as a predom nant |y
cani ster-based approach to repository operations.
We'll talk about predomnantly the surface because
that is where the largest trains have been. Al so,
then we will touch on the effects on the waste package
designs and the subsurface |ayouts that cone from
this, talk about the site layout and the
wast e- handl i ng processes and facilities, then give you
a status of where we are with devel opnent of this
revi sed design heading toward a |icense application
early next year.

A series of acronyns. W have a new suite
of buil di ngs.

(Laughter.)

MR. HARRI NGTON: So we have a new suite of
acronynms. The canister receipt and closure facility,
as we will talk about, is the primary facility that

wi |l put canisters, disposable canisters, into waste
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packages and cl ose and seal those waste packages for
di sposal

The initial handling facility was
initially conceived of as a facility that could comne
online appreciably earlier than several of the other
waste-handling facilities. At this tine we are
scheduling it, really, for start of operations
concurrent with a CRCF and the WHF down there at the
bottom the wet handling facility, for the proportion,
nomnally ten percent, of the waste streamthat does
not come in in disposable TAD canisters. W wll do
t hat rel oadi ng i nto wast e packages i n the wet handli ng
facility. So those are the primary changes in
facilities and acronyns, CRCF, |HF, WHF.

W are using the disposable transport
transportation, aging, and disposal canisters now.
Qur primary goal of that is to reduce the individual
handl i ng of bare fuel assenblies at the repository.

As you know, the several iterations of
designs that we have had in the past all have been
focused on receiving an individual handling each of
t he fuel assenblies.

W had several years ago intended to do
that primarily in pools, had about five years ago

shifted to a dry approach to that handling sinmlar to
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Cogenma's at La Hague but nobst recently, Cctober, a
year and a half ago nade a deci sion to change to a TAD
cani st er approach.

And the effect that we will see fromthat
is asignificant sinplification of repository surface
facility operations. And that will really be the
t heme t hroughout this, howcan we sinplify repository
operations?

| recogni ze that not all facilities would
have the capability of |oading TADs for a nunber of
different reasons. So we have chosen a nom nal ten
percent of the waste streamto not be in TADs. If in
practice it turns out that that percentage is
appreciably different, we wll have the capability
since this is a nodul ar set of facilities to adjust if
needed the facilities that we wuld intend on
constructing. But, as it appears to us now, ten
percent is a reasonabl e nunber.

That limted quantity that would not be
received in TADs woul d be taken into the wet handling
facility and transferred in a pool to TADS, not
directly into waste packages. And then those TADs
woul d be taken over to the CRCF and put into waste
packages, closed, and taken underground.

Because of that, certainly we have had to
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significantly reconfigure the whole waste-handling
process, the facilities, and we have al so sonewhat
changed the waste packages thensel ves to accommodat e
TADs.

The TAD canister, as we presented it in
the TAD spec, is dinmensionally very simlar to the
Navy | ong canister. That was really the nodel that we
used in trying to size the TAD canister. W kept the
same inventory in the TAD canister as had been the
predom nant waste packages, the 21-PWR, 44-BWR  That
is the basic TAD canister design of this approach.

The ITHF | nentioned a nonent ago. The
reason we |ooked at that initially was to begin
comercial operations, waste receipt, earlier than
woul d have ot herw se been possible with sone of the
| arger, nore conpl ex buil di ngs.

So what we |ooked for was, what is a
relatively robust waste formthat we could handle in
a building and would not need to credit ventilation
systens, confinenent; whereas, if we did have a drop
and breach of that waste form we would wthout
needing to credit that confinenment still not exceed
off site those criteria.

Those waste forns turned out to be the

Navy canisters and high-level waste glass logs. So
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t hat was t he ori gi nal consi derati on behi nd devel opnent
of the | HF.

W have since decided that likely we will
not be bringing that | HF online before the first CRCF
and the WHF. So on the schedul es now, you will see
commencenent of operations in 2017. That will be for
the whole suite of facilities, those first three,
whi ch we have defined as initial operating capability.
That is a DOE term for what is it that you have at
start of operations.

There is a conpanion term final
operations capability for the full suite of
facilities. W define the 10OC to be that set of
facilities that we woul d need to have to accommodat e
all of the waste fornms. So that would include the
| HF, predominantly for the naval waste forms. Those
will cone in a rmuch larger, heavier, |onger
transportation cask than the comerci al packages.

So we wll dedicate the IHF to naval
packages. "Dedicate" is not the right word. W wll
run the naval packages to IHF and not to the other
buil dings. That sinplifies the construction of the
ot her buildings. The roof height, crane hook hei ght
doesn't have to be as high as it otherw se woul d, but

we would still have the capability of bringing

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

11

hi gh-1 evel waste glass logs into the IHF if we chose
to do so.

Site layout. This is the overall site
layout. It is simlar to before in that this is the
north portal with the subsurface access through that
north portal with the actual waste-handling facilities
col |l ected around the north portal.

That is the same approach as we have had
inthe past. It is a different suite of facilities.
These are aging pads. Those are simlar |location to
the last iteration.

But a blowup of the north portal area
shows an IHF, the initial handling facility; the first
CRCF; the wet handling facility; and additi onal CRCFs.
That is so we can add CRCFs to provide additional
operational throughput. W don't have to build them
all initially. W can start operations with the first
one.

And then as the additional ones cone
online, we can ranp up operational throughput. CQCur
intent is still the nom nal 3,000 MIHM comrerci al per
year with DCOE, SNF, and high-level waste added to
t hat .

Now, because we have the three CRCFs, as

I mentioned earlier, i f t hat proportion of
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uncani st er ed, non- TAD conmerci al waste  stream
appreciably varies, we can do one of several things.

The first would be to extend the
operational duration of the wet handling facility.
Right now it would only need to operate for about 23
years to accommobdate that 10 percent. The sinpl est
approach for an additional waste streamup to on the
order of 20 percent would be to run that facility
longer. If it turned out that the proportion not in
TADs was appreci ably greater than ten percent, then we
woul d, instead of building the third CRCF, build
anot her WHF.

So the point of this discussionis just to
provide flexibility. W have a nom nal ten percent.
And if that appreciably changes, we have the ability
to react to that over tine.

Yes?

MEMBER HI NZE: Excuse ne, Paul. Before
you | eave that, could you show us where the | ow1 evel
waste facility is and describe that a bit?

MR. HARRI NGTON: Low |l evel waste facility

will be one of these. It will not be a processing
facility to turn it into solid |owlevel waste. It
will be a collection facility and we will bring in a

| ow- | evel waste-handling organi zation to take care of
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that for us.

MEMBER HI NZE: Thank you.

MR. HARRI NGTON: Sure. The same gener al
| ocation for the waste-handling, aging, and support
the HF really tal ked about. W have -- |et ne back
up one -- arranged these facilities so that we can
accormpdate a phased construction. There is
sufficient area between themto provide for security
fencing, to separate the operational side fromthe
continuing construction operation simlar to the
second and third power plants at the nuclear utilities
who have nore than one on a site, though as we | ook at
starting operations in sonme of theinitial facilities,
we are designing in the capability to support the

construction of the additional facilities simltaneous

with that.

The naval NSF, the reason that we would
not run them through the CRCFs, as | nentioned, is
because of their nuch | arger transportation cask. It

is on the order of 30 feet | ong versus the 20 feet for
the nore conmmerci al CSNF.

The receipt facility is not one of the
initial operating capability facilities that |
nmentioned. |Its purpose is to support the 3,000 MIHM

receipt rate with an expectation that a |ot of the
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waste fornms that are going to conme are going to exceed
t he enpl acenent thermal criteria. The aging systemis
where t hose packages will go.

So the receipt facility does not have a
capability to actually | oad waste packages. What it
does is sinply receives atransportation cask, renoves
the TAD canister, and it can handl e non-di sposabl e
DPCs al so and puts theminto agi ng over packs and sends
t hose agi ng overpacks out to the aging pads.

So it doesn't have arole in disposal. It
does have a role in accomobdating a 3,000 MIHM per
year receipt rate for waste forns that exceed the
enpl acenent thermal criteria.

The wet handling facility handles the
i ndi vi dual fuel assenblies in the pool. The EDGF is
an energency diesel generator facility. This is a
change that cane about late prior to our change to
TADs. Two years ago, before we were |ooking at the
potential of oxidation of fuel in a dry environnent,
we t hought that we Iikely would need only a four-hour
fan operational period in the dry transfer facility.
W coul d neet the operational goals for that systemby
off-site power with the required reliability.

So though we had a series of both

energency diesel generators and standby diesel
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generators at the facility, they had not been
classified as inportant to safety.

That has changed. The energency diesel
generators now will be classified as inportant to
safety. So they will be in their owm facility to
provide mssile protection for them The |owl evel
waste facility we discussed just a nonent ago.

The actual process, TADhandling certainly
elimnates the nmajority of the bare fuel assenbly
handling for the 63,000 MIHM that equated to about
220, 000 i ndi vi dual fuel assenblies. And we were going
to handl e each of those potentially four tines froma
transportation cask into a rack, then froma rack into
an agi ng cask, and com ng back fromaging into a rack
again and then into a waste package. So there was an
awful lot of handling associated with that. The
change to a di sposabl e cani ster elimnates the |arge,
|arge majority of that.

To give you a sense of which forns go
where, what we are using the different facilities for,
naval SNF will go through the IHF only and then to
enplacenment. It will not go to aging. Navy's
building a storage facility at Idaho. So we wil
recei ve their packages and enplace them There is no

need for or desire to do any sort of aging for the
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Navy waste stream

Hi gh-1evel waste can gotothe IHF or into
the CRCFs to be co-disposed of with the DOE SNF. One
of the waste packages is still the co-di sposal package
with the one DOE SNF canister surrounded by five
hi gh-1 evel waste canisters inside the waste package.

The DOE SNF will only goto the CRCFs. It
will not go to the | HF because of confinenent issues.
kay? We're not needing to credit confinement in the
| HF because of the waste forns that go through there
and their inherent robustness.

The DOE canisters and waste fornms don't
have that inherent robustness. So we will run them
exclusively through the CRCFs that we do credit the
confinement for those facilities.

I ncidentally, | tal ked several tinmes about
the IHF and its confinenent. It certainly does have
confinement. It does have HEPA filtration, fans, and
all of that. The issue is we have not needed to
credit that to nmeet those requirenents. So it's not
considered to be inportant to safety, but it is there.

The commercial SNF in TADs, the large
majority of that we will expect will likely not at
recei pt satisfy the enplacenent thernmal criteria. So

it wwll gotothe receipt facility for transfer to the
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agi ng pads in the agi ng overpacks. Wen it has cool ed
sufficiently, it will conme back into the CRCF, be

| oaded into the waste packages for enplacenent. For

t hose TADS t hat do at recei pt neet thermal enpl acenent

criteria, they can go directly to the CRCFs for

| oadi ng i nto waste packages and enpl acenent.

Then, finally, the uncani stered conmerci al
SNF ei ther that we receive truly uncani st ered has bare
assenbl i es in a transportation cask or in
non- di sposabl e canisters. Those will go into the wet
handling facility, be | oaded into TADs, then, in the
VWHF, and if that TAD exceeds the thermal enplacenent
criteria, it goes to aging. |If it does not, then it
goes directly to CRCF and then to enpl acenent.

Annual capacities for the facilities. The
| HF annual capacity is 40 MTHM That really is driven
predom nantly by the glass | ogs going through there.
The naval canisters have a very | ow MIHM per cani ster
capacity. There is only 65 MIHM of naval fuel tota
spread over al nost 400 canisters. So their MIHM per
year through IHF on the order of 24 canisters is
relatively low So the largest part of that would be
hi gh-1 evel waste canisters. And |HF does have the
capability of enplacing. So you will see that there.

CRCF, thisis predom nantly the comerci al
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SNF. It also includes the DOE SNF and hi gh-1I evel

waste. And it enplaces the WHF, wet handling
facility, since it and the receipt facility do not do
enpl acenent. Those are zeroed out. But that gives a
sense of the annual throughput capability of those
facilities al so.

The reason the RF, or receipt facility,
was so high. That's a relatively sinple transfer of
a canister fromthe transportation cask to an aging
over pack, not a lot of conplication in that facility.

The facilities thenselves, a series of
sketches. You will notice there are no internal
access points shown. This is one of the safeguards
and security requirenents. So we can show external
access points. But as far as how peopl e woul d nove
around inside the building, we cannot show that. W
can show what does happen i nsi de t he buil di ng, though.

The recei pt happens here. This is a rai
car conming in. There is an overhead crane. There is
a vertically oriented shiel ded overpack that noves in
and out fromthe receiving bay through an area that is
underneath a transfer canal

So the overhead crane wll up-end the
transportation cask and then open it, nove the

canisters, Navy canisters and high-level waste
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canisters, out of the transportation cask into the
transfer cart. That transfer cart will then translate
over underneath the unl oadi ng bay.

Let ne just go forward one. Ckay. This
is aside viewof that. There is a canister transfer
machi ne that runs on rails above the unl oadi ng port to
| oad the waste package.

So, backing up one, this novenent will be
done by air pallet. The canister will be put into a
shi el ded overpack here. Wat we have done through
this facility design is try to mrror as nuch as
possible the Navy's canister transfer handling
facility in Idaho. Some of you nmay renenber the
previ ous desi gns where we have done a | ot of handling
in hot cells.

One of the things we | ooked at, was how do
we recover from operational mshaps in there,
equi pnent failures? The Navy did not do that. Mbst
of their handling was done in shielded overpacks so
that if they actually had equi prent failures, they
were able to do hands-on repair of it, rather than
trying to do that renptely via tooling inside of a hot
cell. So we have adopted that approach. bviously
going to the cani ster-based approach sinplifies that.

But the waste form is in a shielded
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over pack throughout alnost all of its handling in
these facilities now. They will all continue working
through here. |It's transferred via that canister
transfer machine into the waste package supported
t here.

That waste package is then translated to
the closure <cell there. |It's in a vertical
orientation. The now two lids are installed, welded,
nondestructive exam ned. There is still the helium
inerting gas inside the inner part of the waste
package.

When t hat cl osure operation is conpl et ed,
i nspections are done. Then it is noved out and
| onered down to a horizontal configuration and put
onto a transport and enpl acenent vehicle. That's a
change fromour previous approach to noving the waste
packages underground. W w Il see a graphic of that
in a few m nutes.

This is the down-ending area. And in the
past, we had | ooked at doing that either by cranes,
| onering them using the pivot point. One of the
things that we have done here is take a page from
heavy fabrication.

Ther e are sonme conpani es t hat make what we

had called tilt tables. They called them positioning
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tables. And it's a very large table, on the order of
20 feet square, that's on a curved gear rack. And
that gear rack will drive it up or dowmn. There is no
potential for a crane failure, a drop, anything like
that. This thing has a very controlled notion to it.
So we have adopted that in the down-endi ng tool here.

This transportation and enplacenent
vehicle is a replacenent for the previous shiel ded
transfer cask and enplacenment gantry. Previously we
had had t he shi el ded transporter take the | oaded waste
package underground to the nmouth of the enplacenent
drift. And it had a bed plate that would extend. And
then an enplacenent gantry would go over that bed
pl ate, grapple the waste package on its pallet and
nove down the enpl acenment drift.

That is an extra lift. |It's additiona
conplication. So what we have done nowis shift to a
rail -based systemthat will accept the waste package
here fromthe down-ender and be able to actual ly nove
t hat waste package to its enplaced | ocation

So there is no nore transfer of waste
packages, handoffs, if you will, at the entrance to
t he enpl acenent drifts. |It's a further sinplification
of operations.

MEMBER H NZE: There are no hot cells in
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that building. 1Is that right?

MR. HARRINGTON: That's right. That's
right. | said that the waste formis generally
shi el ded throughout its handling in this building.
The one place that it's not shielded is in making this
transfer from the down-ender to the TEV, W |eave
that exposed there so we can do the surface
exani nation

One of the criteria for waste packages is
that it not have any areas that mght accelerate
corrosion or degradation or anything. So we have to
do a surface visual exam nation of it. So that's
where we'll do that, just as the final step before
taking it underground.

O her than that, it's shiel ded throughout
its waste-handling process.

MEMBER HINZE: |Is that also including a
cleaning of the canister that -- cleaning of the
surface if it needs it?

MR. HARRI NGTON: The canisters would be
received clean. | mean, they will be shippable. So
we're not going to do anything to dirty them W' ve
not provided a cleaning process in this facility. It
is sinply a transfer of the canister out of the

transportation cask directly into the waste package.
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MEMBER HI NZE: So the HEPAs will be |arge

enough to prevent any dust from accunul ating?

MR, HARRI NGTON:  Yes.

MEMBER HI NZE:  Okay.

MR.  HARRINGION: Yes. The canister
transfer machines are really the sane here and in the
CRCF. They are very simlar to what we had at Fort
St. Vrain for our I|SFSI.

It has a shield door, a shutter on the

bottom of the canister transfer machine. It has got
a grapple init. It will draw the canister up. It
will shut that shutter on the bottom of the canister

transfer nmachine. And its transfer machine then
transl ates over.

It will open the shutter and then | ower
the canister in there. So the intent is just to
provi de shi el ding around that waste format all tines
t hrough its handling process.

Wet handling facility. |Its primry
feature is the pool here. |Incom ng waste forns cone
in here -- this is the transportation cask area -- to
unl oad either transportation casks that had bare fuel
inthem-- those transportati on casks woul d be | ower ed
into the pool via overhead crane for that operation --

or if it's a non-disposable canister, DPC, the
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cani ster itself would be removed from the
transportation cask, |lowered into the pool, and then
opened underwater. W are currently intending on
doi ng t hat cani st er openi ng underwat er, devel opi ng t he
process to do that.

Then the transfer of the bare fuel
assenbl i es thensel ves, either fromthe transportation
casks or the non-disposabl e canister, would be done
underwater into a TAD. That TAD woul d then be brought
out. The closure area for the TAD is there. It has
to be dried.

The lid is welded onto the TAD. And then
it would be put into a transfer overpack for either
transfer out to the aging systemor over to the CRCF
for placenment into a waste package if it met the
thermal criteria.

Those TADs woul d be taken back out there.
That is an in and out for that facility. These are
supporting HVAC, electrical, admn., those sorts of
things. The key operations happen in the mddl e of
t he building there.

The CRCF is the main production facility.
It in concept is very simlar to the I HF but has two
trains, incom ng, waste forns through here, unl oading

of the canisters fromthe transportation casks into
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the transfer trolleys, novenent of those transfer
trolleys under the unloading cells, transfer of the
canisters into the waste packages, closure of the
wast e packages, then down-endi ng of t he wast e packages
for acceptance into the transport and enplacenent
vehicle. So it's a relatively much nore
straightforward operation than the handling of the
i ndi vidual fuel assenblies that we had had in the
pri or approach.

Across-sectionthereis fairly simlar to
the IHF. This is the canister transfer machines
runni ng above the canister transfer cell. Because of
t he addi tional waste forns that this facility handl es,
specifically DOE, SNF, and conmercial, we do need to
credit the HVAC, HEPA filtration, and ventilation
syst ens.

The receipt facility is fairly sinple.
The i ncom ng and out goi ng waste streans are i n t hrough
here, got overhead cranes to do the transfer of the
canisters fromthe transportation cask to the aging
overpack. W provide controls on |ift types, et
cetera, in here. And those, then, are taken via the
transporter out to the aging pads.

Now, because we are usi ng TADs

predom nantly, we have cut out the nunber of
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i ndi vi dual types of waste packages we had had in the
past. It reduces it froma total of ten down to six.
Al so, though, one of the other |essons |earned from
Navy was their use of shield plugs in their canisters.
It sinplifies their canister closure operations. |If
they need to have |ocal access during that canister
cl osure operation, they are able to do that. So we
adopt ed the sane approach.

The TAD canister concept, one of the
di fferences fromsone of the other canisters out there
is the inclusion of a shield plug. And the reason for
that is to |l ower the dose at the waste package cl osure
area so that if we need to do sone renedi al operations
during waste package closure, it will facilitate the
ability to do that.

Al so, because the DOE SNF canisters, the
hi gh-1evel waste canisters, the small dianeter
cani sters do not have shield plugs in themand putting
shield plugs in the individual small canisters
woul dn't really be effective because of the potenti al
for stream ng, between the snmall canisters inside the
| arger waste package, we have just gone ahead and
added a shield plug inside the co-disposal waste
packages to reduce that waste package cl osure dose.

It will be sitting on top of the individual snall
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di amet er cani sters.

A nmgjority of the TADs woul d be | oaded at
the utility sites. W do have the capability of
|oading them in the wet handling facility, in the
pool. That significantly sinplifies our operations,
reduces our risks.

The utilities needto | oad individual fuel
assenblies into a conmponent, into the transportation
cask or into a canister. The loading into disposable
canisters we don't think significantly affects the
utility operations. TAD canisters include shield
pl ugs | mentioned.

The is the change from before. The five
previ ous waste packages on the right were as before,
but here we have t he one standardi zed 21- PR or 44- BW\R
wast e package. As we go further, we may need to
provi de sone additional TADs, but this is the standard
TAD that we are | ooking at today. W have added the
shield plug. It will reside above the individua
canisters. And these are really unchanged.

W  haven't changed the subsurface
enpl acenent concept, but we have nmade sone m nor
changes, though, in the layout of it. Specifically
this Panel 1 used to be located a little bit further

up that direction. But the position that put us in
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was having to back up as we cane down the north ranp.
This is the north portal area, fromwhich we will do
enpl acenent. We woul d have had to have backed up to
have caught the first enplacenent drift in that Panel
1. So we took the Panel 1 and shifted it a little
further down this perinmeter drift.

Overall ventilation. W still have the
supply and exhaust. This is an exhaust main. The
supply will still come in the |eading side that has
the individual drift turnouts. On the exhaust side,
t hough, we have stepped away from having turnouts.

That exhaust nmmin is not going to be
humanly habitable. It will be very hot. So the
conpl exity of adding turnouts there didn't make sense.
So we have just made them straight runs fromthe
enpl acenent drift into the exhaust main.

W will still expect to bring onthe first
panel, then the second panel. There is stil
contingency drift area at the bottom of that second
panel, then the third east and west.

And, fourth, no significant changes to the
overal | subsurface concept. There will still be the
si mul t aneous enpl acenment operations and conti nuation
of excavation operations with the bul kheads i sol ating

those two areas. The 41 miles of enplacenent drift,
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that's about as it had been before.

Where are we now? We have done the basic
facility layouts and material flows. W wll do
sever al iterations, two mmj or iterations, of
structural analysis for these buildings. The first
one we are referring to is Tier 1. That is a lunp
mass nodel, stick nodel, approach to their seisnic
analysis. It's conservative. It's sinplified from an
actual finite elenment analysis, 3D nodel.

W have conpl eted that 3D nodel for CRCF
W are now in the process of using that as the basis
for designing the various parts of that structure.

The other facilities are follow ng that,
the IHF, RF, WHF. W are doing the systens design
now. W have done a prototype waste package. That
has recently been conpleted. W had a plan for
mul ti pl e wast e package prototypes and have del ayed t he
funding for the second one from'07 into '08. That
was just one of the things to try and nake the best
use of the '07 funding we got. W slowed that one
out .

Precl osure safety analysis certainly wll
be different than for the previous facility design.
So that, as always, isiterative with the design. The

results of the PCSA are scheduled for conpletion in
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Novenber .

Sonmeone had earlier asked for critical
path. Because we really significantly changed the
facility design, the update to the design for the new
facilities conmbined wth the preclosure safety
analysis of those designs, particularly for the
structural analyses, is really the critical path now.

New nechani cal handling is going forward.
The HVAC design is going forward nowthat we have done
the facility layouts. W know the thermal |oads that
are in there. HVACis going forward. The electrical
design is going forward, |ooking at redundant feeds
fromthe utility grid.

So basically we are going forward. There
is alot to do. W had been sonewhat behind on
schedule. W had to hire on the order of 200 people
bet ween design and PCSA to acconplish the work. BSC
has met those hiring goals and are nearly back on
track for production of products.

So, with that, | think | have a sunmary
slide that really reiterates what | have said. |
woul d be happy to go ahead and take questions, talk
about things that are of interest.

MEMBER HI NZE: Thank you very much, Paul,

very il lum nating.
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| will ask Dr. Ryan to begin. | know you
have anot her appoi nt nent.

CHAI RMAN RYAN: Thank you very nuch

Paul , | second Bill's comment. This is a
real interesting update to the design and seens |ike
a real significant nunber of sinplifications and steps
in handling of fuel and all the rest.

So | think it would be helpful -- and
again, | realize you are kind of at an earlier stage
and you are | ooking at sketches, rather than sone of
the details that we have heard on t he previ ous desi gn.

Looki ng ahead a bit, | think it would be
useful for the Conmttee if somewhere down the line in
t his cal endar year we could get an update fromyou on
sone of the details. And the details would be rel ated
toalittle bit nore of the handling.

You know, we get involved, for exanple, in
sorme of the waste placenent inthe drift issues. And,
you know, there is a transfer process that is going to
occur, and we had questions about that.

| am not anticipating that we woul d have
guestions simlar to that on a nuch sinpler system
but it would be hel pful if we could get that sane kind
of detailed briefing when it's appropriate for you to

do that.
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MR, HARRI NGTON: Sur e.

CHAI RVAN RYAN:  That kind of |leads us into
t hi nki ng about what are the issues significant to
safety or risk. | think about sonme of the work or
time and notion studies that obviously are going to
need to be updated based on your handling schenes,
t hose ki nds of things.

So that it will help ne understand, where
are you in the design process? Are you at detailed
conceptual design? Are you at prelimnary stages of
detail ed design or where are we?

MR. HARRI NGTON: I n DCE parl ance, we have
conceptual design, then prelimnary design, then final
design. W have conpl eted conceptual design. And
that was the critical decision 1 --

CHAI RVMAN RYAN:  Ri ght .

MR. HARRINGTON: -- that we did |ast
June-July. That was approval to then go into
prelimnary design. And that's where we are now.

The DOE critical decision 2 wll be
approval to go fromprelinmnary design to fina
design. And we don't expect to do that until likely
shortly after |icense application submttal.

Part of that CD-2, that formal process, is

a fairly detailed cost analysis. So our focus for
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i cense application has been prinmarily on waste forns,
the inportant to safety and inportant to waste
isolation attributes of the design.

W have not done very nmuch wth
non- wast e- handl i ng af fect ed parts of the repository as
far as -- well, lowlevel waste facility. That woul d
be one. But admin. and the other support facilities,
t he guard shacks, all of the access things, --

CHAI RVAN RYAN:  Yes.

MR. HARRI NGTON: -- we haven't done any
real design on that yet. | expect that we will need
to do substantially nore of that to neet the DCE s
intentions for the level of fidelity in that cost
anal ysi s.

So | think the formal novenent from
prelimnary to final design wll follow Ilicense
appl i cation.

CHAI RVAN RYAN: Does it make sense to you
to think about something |l ater in the cal endar year --

MR. HARRI NGTON: Ch, sure.

CHAI RMVAN RYAN: -- to come back and give
us an update on sone of the detailed features?

MR, HARRI NGTON:  Sure.

CHAI RMAN RYAN: Again, it sounds exciting

because you have reduced the handling. You know, |
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did alittle sort of nmental cal cul ati on on the amount
of rigging that you woul d have to have on hand for the
previ ous arrangenents. And those were you woul d have
to have a special rigging facility to keep track of it
all.

But it sounds like it is a much sinpler
scherme and the wet and the dry i ssue seemto be clear
and resolved in terms of what woul d need to be handl ed
wet and how you are going to do that. So that seens
to be the real advance to ne.

And | think just maybe an update with the

next |evel of detail would really help the Conmmittee

MR. HARRI NGTON: That would be fine.

CHAI RVAN RYAN: -- understand that and
maybe of fer the Comm ssion any gui dance that nay fall
out of it.

MR. HARRI NGTON: Ckay. Yes. Sone of
those things | can talk to right now, you know, the
basi c TEV concept, if you would IliKke.

CHAI RVAN RYAN:  Sure.

MR. HARRI NGTON:  Previously we had had
basically a rail-based concept for novenent down,
including a | oconotive and the shielded transporter.

So there were the concerns about runaways. Wat is
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the probability?

W had gotten to extrenely  high
reliability needed for the braking systemon that to
nmake that be on Cat-2, beyond Category 2, then
sequence to the point where we didn't believe we could
likely denponstrate that sort of reliability.

The TEV is a step away fromthat sort of
rail -based | oconotive and car concept to a crane
concept, where the individual wheels are each driven
by notors.

So if you |lose power to it, it's not a
matter of losing a braking system The thing stops.
It can't nove other than as it's driven. Yes, it wll
have a braking systemalso, but it's fundanmentally
nore resistant to the potential for runaways down t he
ranp. That ranps on the order of a three percent
sl ope, | think.

MEMBER H NZE: |If one notor fails, all are
turned of f presumabl y?

MR HARRINGTON: | don't know. If one
notor fails, it's not going to be able to be driven.

MEMBER HI NZE: 1've had sone experience
with vehicles, with individual notors. And you can
have a lot of problens if one fails and the others

keep goi ng.
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MR. HARRINGTON: We will certainly design

it soit is not going to hurt itself. That would be
an appropriate thing to do. | don't know if we have
gotten to that in the design yet.

But basically the fundanmental shift there
was twofold: To nove away from an approach where you
woul d have to create a braking system to sonething
that just doesn't nove unless you are able to
successfully operate it and also sinplification of
t hat handoff process there at the nouth of it, nouth
of the enplacenent drift.

CHAI RVAN RYAN: One other area -- and,
again, | am|l ooking ahead to maybe an update as your
detailed work gets wunderway or at |east you're
finishing the conceptual designs is the accident
anal ysis piece of it or the credi bl e operational
accidents you have analyzed and what are the dose
consequences and rel ease consequences of potentials
you have conme up with for this substantially different
design. That | think would be of interest to the
Commi tt ee.

MR.  HARRINGION: That's one of the
carryovers fromthe previous, is the probability of
drop and consequence of drops of |arge canisters.

That part translates over all of the bare field
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assenbly handling that have been done in dry.
Qobviously that's just sinply gone.

But we do still have the potential for
drops of the individual fuel assenblies in the pool on
the order of 22,000 assenblies. So the drop rate of
that is now in a Cat-2 event sequence, | believe,
rather than a Cat-1 that the earlier had been, sinply
due to the reduction in nunbers.

CHAI RMAN RYAN:  Ri ght .

MR. HARRINGTON: The increase in the
nunber of cani ster handlings because we have nore
canisters to deal wth still has not noved the
potential for canister drop, though, into Cat-1. |
believe that is still Cat-2.

CHAI RMAN RYAN: | guess just understanding
that whole profile of risk analysis would be hel pful
down the road.

MR. HARRINGTON: | woul d be happy to do
t hat .

CHAI RVAN RYAN: Thank you. Thank you,
Bill.

MEMBER HI NZE: Dr. Weiner?

MEMBER WEINER | have a coupl e of
guestions that m ght seem di sjointed. Wat about

material that is already canistered and sitting indry
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cask storage at the utilities? How is the TAD going
tointerface with that? Are you going to require the
utilities to recanister? Wat is going to happen

t here?

MR. HARRI NGTON: That's why, part of why,
we have the wet pool capability. |If those canisters
are not repackaged prior to shipnent to the
repository, we have the capability in the pool to
repackage them oursel ves.

DR. VEINER  Your ten percent, is that
based on sone assessnent of what wll already have
been cani stered and need to be recani stered or what is
that ten percent based on?

MR. HARRI NGTON: Everything that could be
cani stered would result in a nunber greater than ten
percent. W chose that as a nomi nal nunber for
operational purposes. And that's why | talked earlier
about flexibility.

If in practice it turns out to be that
t here woul d be a nuch | arger percentage, we woul d j ust
not build the third CRCF. W would go ahead and build
nore capability for handling those if that's the way
it turned out.

MEMBER WEINER  Are you havi ng any

interaction with the utilities nowto go to at | east
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sonmething that is the sane size and vol une as the TAD
so that anything -- at what point are you going to
start requiring --

MR. HARRI NGTON: W have been interacting
with utilities on that, also wth the fabricator
i ndustries. | saw Rod McCullen raise his hand. |
woul d be happy to | et hi mnake a corment here, too, if
he woul d care to give the industry perspective.

MR. McCULLEN:. Yes. Rod McMillen, Nuclear
Energy Institute.

W have been working with the DCE on t hese
guestions, a lot of which, to answer Ruth's question
directly, given the schedule for the TADs and the rate
at which we are | oadi ng casks, is probably Iikely that
we will have sonewhere a little nore than 20 percent
of the fuel in casks other than TADs at sone point.
And | would also tell you that right nowit is the
position of alnost every utility fuel nanager that
they don't intend to repackage on their site.

Now, the reason why | think the question
isdifficult to answer is that issue is the subject of
some negotiation between DCE and the utilities. And
| would not want to presuppose how that negotiation
would come out. It also may be the case to be the

subject of litigation. Some of these existing systens
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may have questions as to whether or not they will be
transportable. So they m ght have to be rel oaded
anyway.

So we think fromour standpoint that what
DCE i s doing i s not an unreasonabl e approach. They're
nom nal ly shooting for ten percent. There are a |ot
of questions that can't be answered w thout future
devel opnments we can't speak to today in terns of
whether it will be 20 percent or 10 percent or sone
nunber in between, but they certainly have the
flexibility to change out a CRCF with a wet handling
facility.

So the going-in position is that appears
to be the right amount of flexibility. And we
continue to work with them W have had a | ot of
interactions on the TAD. A lot of these things wll
require individual negotiations wth individua
utilities that nobody in this roomcan speak to.

So w thout presupposing how those wil
come out, this is probably the best approach you could
have at this tine.

MEMBER VEI NER:  Thank you.

My ot her question deals with how nmuch you
are considering. The FEIS for Yucca Mountain

considered the preferred option, which was a 70, 000
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MIHM  facility, but also considered additiona
i nventory.

How is your surface facility? |s your
surface facility designed to accommpdate that
additional inventory, nodules 1 and 2, or is it
specific to the 70,000 netric tons of facility?

MR. HARRINGTON. It is certainly not
l[imted to the 70,000-ton. It's sized so that we
could acconplish receipt and enplacenment of 70,000
tons in 50 years.

| f that nunmber were to change, then either
you coul d run that sane set of facilities for a |l onger
duration to accommobdate a greater inventory or you
could build additional nodules if, for sone reason
there were a need to do it in the sanme duration or
shorter. But that is one of the benefits of having
t he nodul ar approach.

MEMBER VEI NER: So you coul d sinply add
nodul es, change the function of sone nodules just to
accommodat e the additional --

MR. HARRINGTON: O run themfor |onger
durations. Either one would work.

MEMBER VEI NER: Finally, what about the
DCE material that's stored at places like INL that is

al ready canistered? |Is that going to give you a
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problem with interfacing with the TADs or can you
accommodat e t hat?

MR. HARRINGTON:. No. | mght back up a
few slides. Here.

MEMBER VEI NER: Ch, okay. So you --

MR. HARRI NGTON: These are those.

MEMBER VEI NER: So you have al ready taken
t hose into account?

MR. HARRI NGTON: Right. High-level waste
has been generated at West Valley. Savannah has done
some. |INEL and Hanford are both | ooking to create
hi gh-1 evel waste glass logs. So canisters exist for
t hose.

DCE has been designing up at |1daho the
standar di zed DOE SNF cani ster. Sone are 18. Sone are
24-inch dianeter by 10 and 15 feet long. W
accommodat e t hat .

Hanford | oaded primarily the end reactor
fuel into the multi-canister overpacks the MCCs. W
have designed for that. That is this one here. That
is the end reactor fuel. So our designs accommodate
t hose cani sters.

MEMBER VWEI NER: | see. Thank you.

MR. HARRI NGTON:  Ckay.

VMEMBER HI NZE: Dr. d arke?
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MEMBER CLARKE: Thanks, Ruth. Thanks for

that line of questioning. | would have asked it if
you hadn't. But it sounds |ike fromyour response,

really, and the response fromthe Energy Institute,

that this ten percent is a likely range of fuel that
woul d be conmerci al

MR. HARRI NGTON: W think so, yes.

MEMBER CLARKE: It would cone in. |t have
to go to the wet handling facility or sonething, |
guess, to be repackaged. | that --

MR, HARRI NGTON:  Yes.

MEMBER CLARKE: Is that fair?

MR, HARRI NGTON:  Yes.

MEMBER CLARKE: It's a fair understandi ng?
An observation, | guess, is that this has to a systens
engi neer's dreamproject. Mking all of these pieces
fit together not only for the surface facilities but
| was going to ask you about the repository itself.

And you said that the way you are
approaching it you believe has sufficient flexibility
t o hand what actual ly coul d happen, as opposed to your
operational goal of 90 and 10. You believe you have
accomodat ed that in your approach?

The repository is going to be constructed

in a phased manner as well.
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MR. HARRI NGTON:  You are referring to the
subsurface parts? Yes, that's right.

MEMBER CLARKE: And that, of course, wll
have to have -- whatever happens at the surface
ideally. And that linkage is there?

MR. HARRI NGTON:  Yes. One --

MEMBER CLARKE: | guess what | was going
to ask, though, is are you running di fferent scenari os
to see howthey play out on the surface, howthey play
out in the repository construction as well?

MR. HARRI NGTON: Yes. W have sonet hing
called the total systemnodel. Are you famliar with
that? Have you heard of that?

MEMBER CLARKE: |'ve heard the term W
haven't been briefed on that.

MR. HARRI NGTON: Okay. Chris Koots runs
that with the systens engi neering folks here in D.C
And t hey nodel waste receipt throughputs through the
facilities and enplacenent. So | understand that you
are soon going to be getting a briefing from him on
TADs specifically. It mght be of interest to you
al so to have himtal k about the total system nodel

MEMBER VWEI NER: That's a very good --

MR. HARRI NGTON: That woul d be probably

real |y hel pful
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But yes, we are using that.

MEMBER CLARKE: And that nodel does
i nclude the repository construction as well as the
surface facilities?

MR. HARRINGTON: | amnot sure if they
| ook at the construction parts of the subsurface, but
they certainly --

MEMBER CLARKE: They don't go with --

MR. HARRI NGTON: -- do the enpl acenent
parts of it.

MEMBER CLARKE: Yes, assuming it is there

MR. HARRI NGTON. Yes. W just need to
build it rapidly enough to support the enpl acenent
t hat that nodel says.

MEMBER CLARKE: COkay. And the other
guestion, you had a slide. | think it was 12. Right.
That was facility annual capacities do reflect the
magma 90/ 10 operational goal. |Is that?

MR HARRI NGTON: Yes. Yes. That's what
drives that WHF capacity onthis, is an expectation of
that ten percent through there.

MEMBER CLARKE: kay. And anot her
guestion that may not be a fair question for you, but

you nmenti oned cani ster shield at 1daho. They al so had

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

46

calcine material in bins. Does that factor into this
or is that a --

MR HARRINGTON: It does. There is sone
interest insending calcine directly to the repository
wi thout vitrifying it. And that is not a waste form
that we have nodeled. It may present sone chal |l enges
or it my not. Right now!l think we think it probably
woul d, but we have not nade the decision to do that.

MEMBER CLARKE: Ckay.

MR HARRINGTON: So if it cones about that
that is a waste formwe would have to deal with, then
we would sinply have to roll it into the pre and
post-closure analyses and see how it affected
per f or mance.

MEMBER CLARKE: It was a very hel pfu
presentation. Thank you.

MR. HARRI NGTON: Thank you.

MEMBER HI NZE: Allen Croff?

VI CE CHAI RVAN CROFF:  Thank you.

Can you give ne an idea of the overall
di nensi ons of a CRCF?

MR. HARRI NGTON: That was on the order of
350 by 350 feet. It is actually quite a bit smaller
than the old dry transfer facility had been, which was

on the order of 500 feet square.
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VI CE CHAI RVAN CROFF: How tall?

MR. HARRI NGTON: Ch, height? Sixty to 70,
something like that. It's a big building.

VI CE CHAI RVAN CROFF:  Yes, it is. Second,
you said that a | ot of the commercial spent fuel you
would initially receive would be too hot to be in
place. So you put it out on the aging pads for some
amount of tine.

Does this mean that in the initial
operations of the repository, that nostly high-Ievel
wast e and naval reactor spent fuel and DCE spent fuels
woul d be enplaced in preference to comercial spent
fuel ?

MR. HARRI NGTON: That woul d depend upon
what it is the utilities send to us. They have sone
flexibility on what they choose to send. W have the
ability to acconmpdate it, whether or not it would be
cold enough to enplace or if not, then go ahead and
put it on the aging.

VI CE CHAI RMVAN CROFF: Ckay. So you
haven't fornul ated an expectation?

MR. HARRI NGTON: Well, the total system
nodel that | mentioned a nonment ago, they have done a
nunber of different runs in there | ooking at different

recei pt scenari os.
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And | guess | would ask Chris to talk to
that in nore detail, but what | have seen of that
shows that we have the flexibility to acconmpdate a
range.

VI CE CHAI RMAN CROFF:  Ckay.

MR HARRINGTON: | don't know that we have
actual ly defined a single expected range.

VI CE CHAI RMAN CROFF:  Ckay.

MR. HARRI NGTON: For anal ysi s purposes, we
| ook at youngest fuel first, five-year-old, because
that's kind of the bounding in ternms of nax thernm
output. But as far as what we will actually get, it
will be sonmething different than that.

VI CE CHAI RVAN CROFF: And the rules are
still that it's utilities' choice what they send, not
your choice?

MR. HARRINGTON: As long as it satisfies
the standard fuel definition in 9.61, | believe they
have the ability to pi ck and choose what of their fuel
they will send.

VI CE CHAI RVAN CROFF: Ckay. Thanks.

MEMBER HI NZE: A few questions, Paul, if
| may. Has the repository footprint changed in any
way ?

MR. HARRI NGTON: The subsurface?
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MEMBER HI NZE:  Yes.

MR. HARRINGTON: Not in the |ast year or
two. I'mtrying to think how long ago it is you have
heard. Let me go to --

MEMBER HI NZE: It's been a couple of
years, six | think. GCh, that's not six.

MR. HARRI NGTON:  Dependi ng upon how far
back you' ve heard, we at one point had | ooked at goi ng
further south than the south portal. | think we refer
to that as the beaver tail. That's no longer in
consi derati on.

Thi s has been extended nore to the north
than it had been several years ago. Several years ago
it didn't go as far north of the existing north ranp
curve.

MEMBER HI NZE: Ri ght.

MR. HARRINGION: So this has been
basically out for quite a while, but | think we have
truncated a little bit on the south and extended a
little bit to the north fromwhere we were nmaybe three
years ago.

MEMBER HI NZE: Did you happen to have in
your nenory bank the square kil oneterage, how nany
square kil onmeters?

MR, HARRI NGTON:  No.
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MEMBER HI NZE: That woul d be usef ul

information to us as we | ook at sonme of the disturbing
events. Wat about the setback distances? And what
about the flexibility in construction for setback
di stances fromfaults? Are there any provisions for
t hi s?

MR. HARRI NGTON: Ch, certainly we have the

provision for doing so. W are going with a full

drift liner now with the perforated stainless stee
Bernaul d sheet held in by rock bolts, -- | amnot sure
i f you had heard that before or not -- rather than the

previous rock bolts and wire nesh and all of that.

One of the reasons for doing that was to
provide a nore robust ground support for the
precl osure so that we would not need to do setbacks
from faults and be as concerned over potentia
fractures, but that my still be an issue for
post - cl osure.

So | am not sure, frankly. W have the
capability certainly of doing setbacks as we deem
necessary from di sturbed areas.

MEMBER HI NZE: As the excavation proceeds?

MR.  HARRI NGTON: During enpl acenents.
Yes. During enplacenent, we will run the TBM t hr ough

t here.
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MEMBER HI NZE: The setback fromthe

CGostand fault -- and there are sone faults up there
north of the north ranmp -- the setback distances --
MR. HARRINGTON:. Ch, I'msorry. | thought

you were talking about setback from fractures,
significant fractures, in the mddle of the
enpl acenment drift.

MEMBER HINZE: | am both in the margins
and w thin.

MR. HARRI NGTON: The overall enplacenent
area has been sel ected to provi de the setback fromthe
maj or faults. And those are basically what are
bounding it on the east and west. On the north, it's
water table. And on the other end, | think it was
overburden. The sides are dictated by the major
faul ts.

In addition to that, we had al so tal ked
about the potential of not putting waste packages
adjacent to a fracture. Certainly we have the
capability of observing those and deci ding where we
are going to put and where not to put waste packages.

MEMBER HI NZE: Goi ng back to one of the
guestions that Dr. Carke asked, you wll, as |
understand it, be doing sone excavation after the

surface facilities are construct ed. |s that correct?
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MR, HARRI NGTON:  Yes, yes.

MEMBER HI NZE: And will you be noving the
excavated material out of the north ranp or only out
of the south ranmp? You understand where | am goi ng.

MR HARRI NGTON: Yes. This, the north
ranp, is the enplacenent area. Excavated fill wll
come out of the south ranp and al so the additional new
north construction ranp.

MEMBER HI NZE: Okay. So there will be a
north construction ranp.

MR, HARRI NGTON:  Yes, yes.

MEMBER HI NZE: Okay. Very good. Let ne
ask you about what is the status of the plans for
closing the repository? Are there any changes there?
s this going to be in the |icense application? Wat
about the stemmi ng of the ranps, et cetera?

MR. HARRI NGTON: W have to as part of the
I icense application address plans for closure. So we
wi || have discussion in there on howto do sealing of
the access mains, ventilation shafts, bore holes,
anyt hing that mi ght penetrate the area.

MEMBER HI NZE: That is sonmething that |
think the Comrittee would be interested in hearing
about it if that is possible in the next near term

Let ne ask you about figure 6. Wy are
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there two agi ng pads?

MR. HARRI NGTON: Just sinply capacity
ver sus topography.

MEMBER HI NZE: WI | there be excavation
necessary. |f | have ny geography correct, the aging
ranps appear to be in the sloping side of Yucca
Mountain. WII they be excavated then?

MR. HARRI NGTON: There will be sonme cut
and fill to create those, yes.

MEMBER HI NZE: And the particular sites
that you have for the aging pads, the last tine |
heard t here were i nvesti gati ons underway pertainingto
the possible ground notion associated with those
sites. Has that been conpleted? And what have the
results been?

MR. HARRI NGTON:  We have ground notions
that we are using for our design bases now. And, in
addition to that, we are doing nore geotech
i nvestigation work. W have just received | ast week,
| believe, several drill rigs. | don't renenber if
it's three or four. And we have about 50 additional
bore hol es that we intend on doing.

MEMBER HI NZE: Ah. Ckay. WII those be
vertical holes or will there be any slanted hol es?

MR. HARRI NGTON: | don't know. | don't
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know.

MEMBER HI NZE: Okay. Peace. Let ne ask
you about OSTI. W had a presentation, a very
i nteresting presentation, nine nonths ago fromOSTI in
which they tal ked about some devel opnents or sone
research pertaining to TADs. Has any of that
interfaced with your designs?

MR. HARRI NGTON:  You said Aussie?

MEMBER HI NZE:  OSTI .

MEMBER VEI NER: The O fice of Science.

MEMBER HI NZE: The O fice of Science and
Technol ogy | nternational.

MR. HARRI NGTON: Ckay. Qoviously not, not
that | know of.

MEMBER HI NZE: Ckay. They had a very
interesting presentation about something using
somet hi ng ot her than all oy-22 and | ooki ng at the TADs.
And this is very interesting.

MR. HARRI NGTON: A coupl e of things. One,
the TADs thensel ves woul d not be alloy-22. Just the
wast e packages are the 316 nucl ear grade internal
structural nmenber surrounded by the LA-22 long-term
corrosion barrier, but the TADs thensel ves were not
al | oy-22.

MEMBER HI NZE: Right, right.
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MR. HARRI NGTON: W have within our own,

within RW the science and technol ogy organization
group, looking at different materials. That will not
be devel oped to the extent sufficient to support the
license application. So we are going forward in the
LA with the materials that we have been anal yzi ng.
That is not to say that we are shutting off all future
eval uation of potential alternate materials.

MEMBER HI NZE: A question about natural
di sturbances. What is the status of the plans that
are being nade for natural disturbances in the
precl osure period?

And | amtal ki ng about seismic activity.
| am talking about volcanic activity. Wat
considerations are being made in the design for the
possibility of seismc activity and vol canic activity?

MR. HARRI NGTON: Well, we are certainly
designing the preclosure facilities for seismc ground
notions. W had devel oped an approach for
determi nation of what those seismc ground notions
were. Through additional interactions with NRC staff,
we have revised that approach

The val ues that we are using as the basis
for seismc design of the facility is on the order of

about 7/10g, vertical and horizontal, for what we're
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referring to as design basis ground notion to ground
not i ons.

W are evaluating the performance of the
structures for higher ground notions than that on the
order of about 1.2g vertical and horizontal. So yes,
we are designing for seismc ground notions.

MEMBER HI NZE: And t he net hodol ogy t hat
the NRC has proposed in their 1SG 1, that is an
accept abl e met hodol ogy to the Departnent of Energy or
one you are using?

MR HARRINGTON: | don't know that we have
provi ded our comments back on that. W haven't that
| -- Buck is saying, "Yes, we have."

MEMBER HI NZE:  Yes.

MR. HARRI NGTON: The seismc fol ks on the
scientific side of the organization are doing those
interactions. Basically I'mjust using the output
that they give ne for facility design

MEMBER HI NZE: You're our wi ndow to DCE

MR. HARRI NGTON:  Ckay.

MEMBER HI NZE: So that is why | am asking
you these questi ons.

MR. HARRI NGTON:  Ckay.

MEMBER HI NZE: Let's go to the vol canic.

There has been -- | don't know the proper term It is
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a concern but questions raised about the possibility
of precl osure of volcanic activity that mght lead to
| ava flows or ash weighting down the roofs and al so
ash getting intothe HEPAs. How is this entering into
t he desi gn consi derations?

MR. HARRI NGTON: Ash fall on the roofs is
one of the event scenarios that the PCSA fol ks are
| ooking at. So that is addressed in the preclosure
safety analysis. And it's one of the dead |oads, live
| oads/ dead | oads, that the facility has to be desi gned
for.

W are not | ooking at magma i ntrusioninto
the repository during preclosure period as a category
1 or 2 event sequence. | think we believe that's a
beyond Cat-2 event sequence.

MEMBER HI NZE: How about HEPA? How about
the filters, the ventilation systenf

MR. HARRI NGTON: The ventilation systemis
having to be designed to acconmodate that, | believe.

MEMBER HI NZE: That's part of the PCSA

MR. HARRI NGTON: PCSA, preclosure safety
anal ysi s, yes.

MEMBER HI NZE: Right. GCkay. | think that
is all of ny questions. Are there any further

guestions by the Committee? Allen?
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VI CE CHAI RVAN CROFF: Paul, you raised a

t hought in answering another question. And that is,
as | understand it, Sandia was naned RWs | ead | ab or
sonmething like that --

MR HARRI NGTON: "Lead lab" is the term

VI CE CHAI RMAN CROFF:  -- a while ago. Is
it reasonable at this point to ask themto cone in and
tell themsort of what is going on in technol ogy space
related to the repository?

MR. HARRINGTON: Onh, |'msure they would
be interested in doing that.

VI CE CHAI RVAN CROFF: | suspect that is
somet hing we woul d be interested in.

MEMBER HI NZE: Absol utely.

MR. HARRI NGTON:  Ckay.

MEMBER HI NZE: Dr. Weiner?

MEMBER VEEI NER:  \What are the di nensions of
the TAD and the thickness of the --

MR. HARRI NGTON: W basically pick the TAD
to be nomnally the sane size as the naval | ong waste
package. And that is about two nmeters in dianmeter and
about six and a half neters long, in that range, as
best | can recall offhand.

MEMBER VEI NER:  And how thick a shell is

it? Howthick a shell is it going to be? In other
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words, what is the difference between internal and
external ?

MR. HARRI NGTON: That is a dinension that
the TAD vendors wll cone up with. W are not
designing it for them W gave them a perfornmance
spec, said, "Here is it what it has to do, drop
hei ghts, those sorts of things." They will go ahead
and size it as they need to neet that perfornmance
spec.

MEMBER VEI NER:  Thanks.

MEMBER CLARKE: Pl ease?

MEMBER HI NZE:  Ji n?

MEMBER CLARKE: Thank you, Bill.

Just a quick followup. And | amsure
know the answer to this, but | just thought | would
ask. That range of 10 to 20 percent of nmaterial that
m ght not come in on TADs, conmmercial spent nuclear
fuel, includes not only what is in dry cask storage
now but what is projected to be in dry cask storage by
2017. Is that fair?

MR HARRI NGTON: | believe that's
accurate. That is part of our interest in getting the
TAD spec out there so that it can be used by industry.

MEMBER CLARKE: But you have got

proj ections of what will happen, what additional fuel
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will have to cone to dry cask storage in the interim

bet ween now and whenever it does store, but it would

go --
MR. HARRI NGTON: Okay. Qher than Rod's
20 percent nunber, | don't know of a different --
MEMBER CLARKE: That won't be avail able
for some tine. |s that correct?

MR. HARRINGTON: That's right, probably
several years.

MEMBER CLARKE: So, in addition to what is
indry cask storage, nowis reasonable to assune there
woul d be additional dry cask storage by the tine the
repository referenced.

MR. HARRI NGTON: That's right.

MEMBER CLARKE: That fuel mght be in DPCs
or sonet hi ng el se.

MR. HARRI NGTON: That's right.

MEMBER CLARKE: So | am just wondering how
good that range is. But it wouldn't be 50 percent.
| nean, you know, the 10 to 20 --

MR. HARRI NGTON: Yes. | think Rod --

MEMBER HINZE: | think Rod's --

MR. McCULLEN: Yes. The expected | oading
of dry cask storage is a very known paraneter in

i ndustry. You know, licensing activities go on well
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i n advance, plans for that, when pools are going to
need the additional capacity. So that 20 percent
roughly is based on an industry expectation of those
known paranmeters and kind of a rough idea of when we
think the TAD m ght be avail abl e.

MEMBER HI NZE: Thank you. M ke?

MR. LEE: Yes. First of all, thank you
very much for comng a |long way and briefing the
Committee in | think a very useful briefing. The
first question | have is, this nobrning you have
descri bed operations and designs.

And it sounds like for the nost part, that
you are using off-the-shelf technologies. Are there
any technol ogies that DOE thinks it has to devel op or
acquire in order to satisfy any design visions or
like, for exanple, this transportation device that is
going to nove the TAD from the surface facility
underground. |Is that something that you think is
of f-the-shelf or is that sonmething that is going to be
ki nd of procured, devel oped and procured?

MR. HARRI NGTON: Probably the npbst unique
actual application will be the waste package cl osure
system And we have actually had | daho working on
that for us for several years. So that one is in

process.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

62

Most of the mmjor pieces of equi pnent we
think we can i kely buy either the conponent itself or
t he fabrication of the conponent is not extraordi nary.
The TEV, transportation and enplacenent vehicle,
nobody has anything quite Iike that out there now.

But the mechanisnms that will be in there
are current technology. One is crane technol ogy.
It's nmotor controls, those sorts of things. The
fabrication of the conponent will | ook different than
what has been there before.

The cani ster transfer nachi ne, those exi st

now. | don't know if they are out there for the size
we'll look at, but certainly there are canister
transfer machines that will do essentially the sane

thing we need to have done.

Here, the fuel handling machine in the
pool. | would expect just sinply go buy one. There
is no real devel opnental effort there.

MR LEE: Yes.

MR. HARRI NGTON: The cranes we will go buy
what are considered elsewhere to be single
failure-proof cranes. W won't get to credit them as
that. We will have to do failure probability
eval uati ons.

But t he waste package cl osure is probably
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t he nost t echnol ogi cal | y devel oprment al product that we
will have to cone up wth.

MR. LEE: M second question is one or two
bri efings back, there was soneone from DOE who tal ked
about the possibility of using the Atlas facility in
north Las Vegas for sone devel opnent proof of concept
types of activities related to waste handling and
wast e operations. Are there any plans like that stil
under way?

MR. HARRI NGTON:  No.

MR. LEE: Okay. And the |last question
have is, does the staff owe you anything in terns of
gui dance or whatever on preclosure issues? Do you
t hi nk you have enough fromthe staff right now?

MR HARRINGTON: No. | think over the
| ast couple of years, we have cone to a nutual
under st andi ng of what is required. And it's nore than
we had expected several years ago, but | think we are
very clear on what it is and are intending on
delivering that.

MR. LEE: Thank you.

MEMBER HI NZE: Further questions?

MR. HAMDAN: | have a question.

MEMBER HI NZE: Latif?

MR. HAMDAN. Yes. At this stage of the
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project and in the prelimnary design space, what are
t he nost chall enging i ssues that you find? Were are
the bottlenecks? You nentioned you are in the
prelimnary stage of design. What is broke, let's
say?

MR. HARRI NGTON: The structural design of
the facility, this is really the current critica
path. | talked a little bit earlier about the Tier 1
| unmp mass nodel. W do that.

W do the seismic fragility analysis of
the structure. We will then have to convol ve those
two to end up with the overall probability. Post-LA
submttal, we wll do the 3D evaluation of the
structural capability. But based on the inherent
conservatismin the 2D, we think that is a reasonabl e
approach to take.

That is the critical path. It is the nost
time-consunming right now, just a lot of structura
design work to be done.

MR. HAMDAN: Thank you.

MEMBER HI NZE: Additional questions?

(No response.)

MEMBER HH NZE: I f not, then thank you very
much, Paul. This has been very illum nating and very

hel pful to us. And we appreciate you com ng.
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MR. HARRI NGTON:  You are wel cone. And |

will plan on com ng back.

MEMBER HINZE: | will turn the neeting
back to the Vice Chairman Croff, who will nove us out.

VI CE CHAI RVAN CROFF: Thanks. We will
take a 15-minute break here and reconvene and talk
about our action plan.

(Wher eupon, a luncheon recess was taken

at 10:17 a.m)
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AAF-T-EERNOON S-ESSI-ON
(1: 00 p.m)

VI CE CHAI RMAN CRCFF:  Chai rman Ryan has a
neeting at 1:00 o'clock. He won't be here for about
anot her half-hour. So I'"'mgoing to open it as Vice
Chair and pronptly turn it over to Jim who is going
to run this neeting. Go ahead.

MEMBER CLARKE: Thank you, Allen.

10) BRI EFI NG ON SHI ELDALLOY, NEW JERSEY

SI TE DECOVM SSI ONI NG PLAN

MEMBER CLARKE: Qur presentation for this
first afternoon presentation will be given by Ken
Kal man. Ken is in the Materials Deconm ssi oni ng
Branch, Division of Wast e Managenent and Envi r onnent al
Protection in the Ofice of Federal and State
Mat eri al s and Environnmental Managenment Prograns.

Ken is the NRC project manager of the
Shieldalloy Metallurgical Corporation site in New
Jersey. And | understand that Rebecca Tedesse --

MS. TEDESSE: Yes.

MEMBER CLARKE: -- will be delivering sone
opening remarks as well. So thank you.

M5. TEDESSE: Good afternoon. M/ nane is
Rebecca Tedesse. | amthe Branch Chief for the

Mat eri al s Decomni ssi oning Branch. It is our pleasure
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to brief you today on the deconm ssioning plan for
Shi el dal | oy Cor porati on conpl ex deconmi ssioning site.

W preface our remarks today with the
following. First, the staff is in the initial stages
of our review of the deconm ssioning plan. Secondly,
the Shieldalloy proposal is conplex, requiring the
i nvol venent of integrated of a nunber of technical
di sciplines for the review

Ther ef or e, our assessnent of t he
Shi el dal | oy decomm ssi oni ng pl an i s under devel opnent .
And we expect to issue a request for additional
information at the end of April.

Though this linmtation exists, we are
prepared to provide the Conmttee with an overvi ew of
the site and the proposed decomm ssioning plan.
Shi el dal | oy has submitted a proposal to deconm ssion
its Newfield, New Jersey site. |Its proposal includes
releasing a npjority of the site for unrestricted use
with the remainder of the sites proposed for
restricted use.

That portion of the site proposed for
restricted use would contain contam nated materi al,
consol idated, shaped, graded, and covered wth
engi neering barrier. The restricted portion of the

site would be nmmintained and nonitored under
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restricted use conditions specified by the NRC

And, with that, | wll turn it to Ken
Kal man, the project nanager.

MR. KALMAN:  Okay. And if you would skip
ahead to slide nunber 3? | amgoing to begin ny
presentation by giving a discussion of Shieldalloy's
operations. Then | will discuss the history of
subnmittals and reviews of Shieldalloy's
decomi ssi oni ng pl an and will al so di scuss
Shi el dal l oy's proposal and concluded wth the
projected tine frame of our activities and the current
status of our review and also let you know what we
have done to enable stakeholders to get nore
information to submt their comments to us.

If you would go up to slide nunber 4,
pl ease? kay. First let's get oriented. This map
shows the | ocation of the site. The site is conprised
of approxi mately 68 conti guous acres to the northeast
of the intersection of Wst Boulevard and Weynouth
Road. There is also approxinmately 20 acres of
farmand to the southwest that was not a part of
Shi el dal l oy's netal |l urgi cal process.

Slide 5. This aerial photos shows the
site. The process buildings are on the west. And the

slag pile is on the east.
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Slide 6. GCkay. | will briefly summari ze
t he operations at the site. From 1995 to 1998, one of
the raw material s that Shieldall oy used was a ni obi um
ore called pyrochlore. This ore contained natura
uranium and thorium in concentrations greater than
0.05 percent, regulated source naterial. So we
i censed Shi el dall oy to possess up to 45, 000 ki |l ograns
of uranium and 303, 050 kil ogranms of thorium

Slide 7. As aresult of its metallurgica
oper ations, Shieldalloy generated 18,000 cubic neters
of slag and 15,000 cubic nmeters of baghouse dust
cont ai ni ng urani umand thorium Slag is the vitrified
matter that remains after netal is extracted fromits
ore. Baghouse dust is the particulate matter that is
trapped in the sacs.

I n August of --

MEMBER WEI NER: Could | ask a question?

MR, KALMAN:  Sure.

MEMBER WEINER: |s the concentration in
t he sl ag, of uraniumand thoriumin the slag, the sane
as the concentration in the baghouse dust?

MR. KALMAN. It's roughly the sane. |
believe the concentration is a little bit higher in
t he baghouse dust.

MEMBER VEEI NER:  Bot h?
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MR. KALMAN. Right. GCkay. In August

2001, Shieldalloy notified NRC that it ceased
operations and intended to decomm ssion the site.
After termnating its operations, Shieldalloy was
withinits licenselimt for possession of urani umand
t hori um

During its operations, Shieldalloy planned
to sell the slag and baghouse dust for its extractable
urani um content. However, Shieldalloy was unable to
find a buyer, but Shieldalloy contends that the
mat erial still has some econonic value. The slag can
be used as a fluidizer by the steel industry. And the
baghouse dust could be substituted for lime in the
production of cenent.

Slide 8, please. Before noving on, |
would like to take a brief look at the slag pile.
This photo was taken at the northwest corner of the
pile. The yellow and nagenta radioactivity nmateri al
sign on the bottom of the left side of the photo is
close to six feet tall

| f you go on to slide 9, here we have one
of our inspectors nmeasuring exposure rates of the slag
at that sign. The photo gives you a better idea of
the size and the appearance of the sl ag.

And if you go to slide 10? Then this
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photo shows the bags that were used to collect the
parti cul at e and baghouse dust. The bags are like this
really at the bottom of the screen.

Slide 11. Oay. Now |l wll discuss the
hi story behind the submttals and the reviews of
Shi el dal | oy' s deconmi ssioni ng plan. Wen we receive
a decomm ssioning plan, the NRC staff first perforns
an acceptance review to determ ne whether sufficient
i nformati on has been provided for us to nove ahead
with our detailed technical review

During our acceptance reviews, there were
several open-to-the-public neetings and telephone
conferences. The New Jersey Departnent of
Envi r onnent al Protection and sever al | ocal
st akehol der s observed t hese neeti ngs and were af f orded
the opportunity to ask questions.

The first deconmm ssioning plan was
submitted in August of 2002 and rejected in February
of 2003 because it was deficient in providing the NRC
staff with sufficient information to conduct a
detail ed technical review.

After several neetings wth Shieldalloy,
we realized that Shieldalloy needed additional
gui dance on the long-term control |icense. So we

devel oped interim guidance and provided it to
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Shi el dalloy in May of 2004.

Slide 12. Shieldalloy used the interim
gui dance to develop a revised decomm ssioning plan,
whi ch was subnmitted to the NRC in Cctober of 2005.
However, the NRC staff rejected that plan also in
January 2006 because it still didn't provide us with
enough information in several key areas. These
i ncl uded dose nodeling, surface water hydrol ogy and
erosion protection of the slag pile, Shieldalloy's
| ong-termcontrol approach for restricting future use
of the site and establishing some institutional
controls, and Shieldalloy's rationale for its
alternative approach for neeting the regulatory
requi renents for financial assurance.

Slide 13. W then net with Shieldalloy in
March of 2006 in an open-to-the-public neeting to
di scuss the aforenentioned deficiencies. |In June of
2006, Shieldalloy submtted suppl enental information
t hat responded to our need for additional infornmation.
In COctober of 2006, we accepted the revised
decomi ssi oni ng pl an as suppl emented for our detail ed
t echni cal review

Slide 14. On Novenber 16th, 2006, the NRC
publ i shed a Federal Register notice announcing its

receipt of the deconmissioning plan and the
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opportunity to request a hearing. The cutoff date for
requesting a hearing was January 16th, 2007. And a

cut of f date for submitting coments on the
decomi ssi oni ng plan was March the 16th of 2007.

On Decenber 5th of 2006, we held a
decomni ssioning information nmeeting near the site in
Newfi el d, New Jersey, where we discussed our review
process. There were over 150 | ocal stakeholders in
attendance. They expressed their concern with
Shi el dal I oy' s proposal to | eave the radioactive sl ag
and baghouse dust on site.

As Shi el dal | oy' s pr oposed is for
restrictive use decomn ssi oni ng, we are al so preparing
an environnental inpact statenent that will enter into
our decision on the proposal. Consequently, we held
an environnental inpact statenment scoping neeting in
Newfield on Decenber 12th of 2006. Again, the
st akehol ders, i ncl udi ng Senat or Menendez, voicedtheir
concerns with the proposal to |eave the nmaterial on
site.

Slide 15. | will now briefly discuss
Shi el dal I oy' s proposal for deconm ssioning the site.
My discussion will focus on the 67.7-acre portion of
the site where netallurgical activities were

conduct ed.
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This is the area where Shieldalloy
conducted its netallurgical processes. The western
portion of this area is conprised of parking |lots,
adm ni strative offices, and manufacturing buil di ngs.
This area is nostly covered with asphalt or concrete.

Most of this area was not inpacted by
| icense operations. However, buildings that were
inmpacted were renediated as necessary and were
surveyed to neet the NRC s criteria fromrestricted
use.

This photo gives you an idea of what the
process area | ooks liKke.

kay. Let's go to slide 17. The storage
yard in the eastern portion of the site is used to
store materials generated during manufacturing
operations, such as slag, baghouse dust, excavated
soils, and other material s.

The contami nated slag pile is a prom nent
feature of the site. As | noted earlier, there are
approximately 18,000 cubic neters of slag and
approxi mately 15,000 cubic neters of baghouse dust
stored on site. Region | inspections have confirned
t hat operational exposure limts are being net.

Slide 18, please. 1In developing its

decomi ssi oni ng pl an, Shieldalloy considered several
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options for deconmm ssioning the site. These included
license continuation, off-site disposal and |icense
term nation, and on-site stabilization and | ong-term
control. After conducting a cost-benefit anal ysis,
Shi el dal | oy proposed the use of on-site stabilization
and |l ong-termcontrol.

Slide 19, please. The proposal entails
rel easing nost of the site for unrestricted use and
consolidating all the |icensabl e residual radi oactive
material in a portion of the storage yard in the
eastern side of the facility. The radioactive
mat eri al woul d then be shaped, graded, and covered
with an engineered barrier so as to mnimze the
potential exposure of nenbers of the public to
radi oactive material.

VI CE CHAI RMAN CRCFF:  Excuse ne.

MR, KALMAN:  Yes?

VI CE CHAI RVAN CRCOFF:  Maybe we had better
stop for just a minute and | et Ron do his thing there.
Dialing is going to be distracting. W wll have a
short hi atus here.

(Wher eupon, the foregoing matter went off

the record at 1:11 p.m and went back on

the record at 1:13 p.m)

MEMBER CLARKE: |I'msorry, but if | could
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ask you one nore tine to give us your name?

M5. GOODMAN.  Are you talking to ne?

MEMBER CLARKE: Yes.

M5. GOODMAN.  Ckay. Sorry. Jenny
Goodman.

MEMBER CLARKE: Ckay. And you said there
was anot her person on the line as well?

MS. GOCDMAN: Yes. Patricia Gardner.

MEMBER CLARKE: Ckay. You have joined us
in progress. Ken, let ne turn it back to you.

MR. KALMAN. Ckay. Jenny, this is Ken
Kal man. | ampretty rmuch giving the same presentation
| gave during the March 5th public neeting.

V5. GOODMAN:  Ckay.

MR. KALMAN: Ckay. And | am al nost
finished with it.

M5. GOCDMAN:  That's fine.

MR. KALMAN. Okay. So we're on slide 19.
And |'m tal king about Shieldalloy's proposal. The
proposal entails releasing nost of the site for
unrestricted use and consolidating all |[|icensable
residual radioactive material in a portion of the
storage yard in the eastern side of the facility.

The radioactive material would then be

shaped, graded, and covered with an engi neered barri er
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so as tomnimze the potential exposure of nenbers of
the public to radioactive material .

Thi s area woul d be subjected to | ong-term
mai nt enance and nonitoring under restricted use
conditions. And financial assurances woul d be
provi ded for these activities.

Slide 20. Shieldalloy has perfornmed
radi ati on dose anal yses for both the unrestricted and
restricted areas of the site using a variety of
scenarios. Shieldalloy used two scenarios in its
estimates for the dose of the unrestricted area and
both for one mllirem per year. Shieldalloy used
eight scenarios for the restricted areas, and the
doses ranged fromone to 21 mlliremper year. These
doses are lower than our limt of 25 mllirem per
year. These scenarios included scenarios for
restrictions remaining in place and conditions where
the institutional controls fail

It is inportant to note that these
esti mat es have not yet been revi ewed by the NRC staff.
And as part of our detailed technical review, we wll
be perform ng our own i ndependent dose anal ysi s.

Slide 21. Just to give you a rough idea
of the tine franes we are dealing with as part of our

decomi ssioning plan review process, we wll be
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transmtting requests for additional information to
Shieldalloy by April 30th of 2007. W anticipate

conpleting our detailed technical review and our
safety evaluation report in Cctober of 2007. And we
then anticipate conpleting our environmental inpact
statenent in 2008.

| f NRC approves the proposal, Shieldall oy
anticipates conpleting its deconm ssioning in 2011.
And NRC woul d then conplete its licensing action in
2012.

Sl i de nunber 22. Throughout this process,
we have nade provisions for stakehol ders and ot her
interested parties to get nore information on
Shi el dal | oy deconmi ssi oni ng.

As we nove forward wi th our revi ew, copies
of docunents relating to Shieldalloy will be housed in
the public library in Newfield. |In addition, we are
mai ntai ning Wb sites where information can al so be
obt ai ned.

Slide nunmber 23. As noted earlier, there
were two inportant dates for the stakehol ders. The
cutof f date for requesting a heari ng was January 16t h,
2007. And the cutoff for submtting comments on the
decommi ssi oni ng plan was March 16th, 2007. W will

address these in our safety evaluation report.
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Slide 24. To date we have received
comments on the deconmm ssioning plan fromthe Sierra
Club and the U S. Environnental Protection Agency's
Region 2 office.

We al so received coments from the New
Jersey Department of Environnental Protection, which
| did not find out about until after | had already
sent these slides out to be copied. So you may want
to pencil "NJ DEP'" on page 24 of the slides before
you.

W are currently inthe process of setting
up a neeting with the EPA Region 2 office to discuss
t heir comments.

Slide nunmber 25. |In addition to the
comments, we have al so recei ved sone rel at ed requests,
i ncl udi ng seven requests for hearings, a petition for
rul emaking on guidance that was provided in
NUREG 1757, and a notion for stay that was filed in
the U S. Court of Appeals for the Third Crcuit. The
NRC attorneys are responding to these actions as
appropri at e.

In concluding ny presentation, again |
thank you for the opportunity to brief you on the
Shi el dal | oy deconmm ssioning plan. And if you have any

guestions, we are here.
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MEMBER CLARKE: Ken, thank you. Rebecca,

thank you as well. The Conmittee, as you know, is
interested in the decomi ssioning of conplex sites.
And this briefing is hel pful.

At this point let neturntothe Conmttee
and see if we have any questions. Allen, would you
like to start?

VI CE CHAI RMAN CROFF: Yes, as long as |
can talk. Can you be a little nore quantitative on
t he uraniumand thori umconcentrations in the slag and
baghouse dust?

MR. KALMAN: |'ve got enough right now.

MS. TEDESSE: Unfortunately, our health
physi ci st was stuck in the ops plan. He should be in
any tinme. But | think, Robert, do you have anythi ng?

VI CE CHAI RMAN CROFF:  Ckay.

MR. MCONNELL: We'Ill get back to you
There is an exercise going on. And the health
physicist who was to be here is involved in that
exercise. And so we are a little bit shorthanded.

VI CE CHAI RVAN CROFF:  Coul d you tal k just
alittle bit nore about the area around this site?
How populated is it? | nmean, is it an
i ndustrial-farm and m x, whatever?

MR. McCONNELL: It's a mix. |If you go
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back to slide nunber 3 or 4 --

MS. TEDESSE: Could you go back to it?
Slide 5.

VI CE CHAI RVAN CROFF:  No. You are going
to have to stay up there near the m crophone. Use the
poi nt er.

MR.  KALMAN. Ckay. Right here is
Weynmouth, and this is West. As you go further down
West inthis areatothe north, youwll findalittle
bit of light industry. Down here south of Wynouth is
residential. There are actually some new honmes goi ng
up in this area down here.

VI CE CHAI RMAN CROFF:  Ckay.

MR. KALMAN: Over here, where you have got

the 20-acre portion of the site, that is primrily

farm and.

VI CE CHAI RVAN CROFF: Okay. Thanks.

MR. KALMAN. And also as you go up here
north of the site, it is also residential. And this

is the area where it is pretty nuch the center of
Newf i el d, where the high school is.

VI CE CHAI RMAN CROFF:  Are there any creeks
or anything running along or through?

MR. KALMAN. Right here you have got the

Hudson br anch.
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VI CE CHAI RVAN CROFF:  Ckay. You nentioned

trying to sell the slag and baghouse dust or not you
but Shieldalloy and they were unsuccessful. Wy were
t hey unsuccessful? | nmean, if there's a market for
it, why didn't it sell?

MR. KALMAN: Part of it is they were just
having alittle bit of difficulty getting the interest
init. You know, people are a little bit concerned
about picking up material that's been slightly
radi oacti ve.

VI CE CHAI RMAN CROFF: Ch, okay. So there
is amrket for simlar materials that generally don't
have urani um and thoriumin themor not nuch?

MR. KALMAN: Right.

VI CE CHAI RMAN CROFF: On, okay. And on
the stabilization, the proposed stabilizationon site,
how are they proposing to stabilize it?

MR. KALMAN. What they would be doing is
the material in the slag pile will be shaped in sort
of basically |ike a rectangul ar shape. It would have
roughly eight-acre footprints.

And what they woul d be doing, they would
be taking their slag. As you recall fromthose
pi ctures, you get some pretty big particle, you know,

chunks of slag there.
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VI CE CHAI RVAN CRCFF: R ght.

MR. KALMAN. | believe part of their
proposal would be to crush sone of that down into
smal | er pi eces and then bull doze everythi ng toget her.
They woul d al so be using the baghouse dust to help
fill in some of the voids. And then they would be
covering it with layers of soil and riprap to prevent
er osi on.

And, as | said, the footprint would be
about eight nmeters. And the pile itself would be
about 30 feet tall.

VI CE CHAI RVAN CROFF: Ei ght neters?

MR. KALMAN: Eight acres. Sorry.

VI CE CHAI RMAN CROFF: Ei ght acres. (kay.
That sounds a little better. Gay. | think I'll pass
at this point?

MEMBER CLARKE: Ckay. Bill?

MEMBER HI NZE: Wil e you have that up
there, could you explain? Are we |ooking at several
dunps? What is the character of the site froma
t opogr aphi c, geonor phi c, geol ogi c, hydr ol ogi c
vi ewpoi nt before the dunps were put on the site?

And ny experience with these dunps i s that
they usually put themin what starts off as holes in

some ki nd of depressioninthe Earth. |Is there a flat
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area where they are filling up a depression? Wat is
t he geol ogy of the site?

MR. KALMAN. Well, it's basically al
pretty flat. It is all pretty flat land. | nean,
this area is only about 40 miles.

MR. HARRI NGTON: "Pretty flat"? Wat does
that nean? |'msorry. | amgoing to push you on
t hat .

MR. KALMAN: There are probably only maybe
about a 20 or 30-foot variations in tonography.

MEMBER HI NZE: But is the site of the dunp
a depression that would be 8 feet, 10 feet, or is it
flat across that --

MR. WDVAYER: They just piled it on top
of the surface, right? They just piled it on the
sur f ace.

MEMBER HI NZE: But did it start off as a
depression? The original --

MS. TEDESSE: No.

MR, KALMAN:  No.

M5. TEDESSE: It was just a flat surface

MEMBER HI NZE: Just a flat surface. kay.
And how many dunps are there? And currently are the

ore and the baghouse dust in separate dunps?
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MS. TEDESSE: They're right next to each

other. Basically there is the slag piles, and then
there is the baghouse dust. And they are right next
to each other.

MEMBER HI NZE: And what is the size of the
dunps? What is the size of the dunps? How long? How
hi gh are they?

MS. TEDESSE: Robert, do you think you can
answer that, please?

MR CAMPER | will venture a guess, just
arecall. |1 was up at the site. It is probably about
80 feet high. It is probably about a football field
and a half in length and probably a football field in
wi dth, give or take.

MEMBER HI NZE: Thank you.

MR CAMPER. |'msorry. Larry Canper.

MEMBER HI NZE: In order to get an
understanding of this, one needs to have a view of
what the problemreally is froma physical standpoint.

As | understand it, Ken, you originally
rejected the decomm ssioning proposal for several
reasons, including site characterization of the
hydrol ogy and erosion. |Is that correct?

And then subsequently you have obtai ned

additional information. And you have now accepted
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that for detailed technical review?

(No audi bl e response.)

MEMBER HI NZE: Okay. That's where we're
at. Can you give us sone insight into what were the
problenms originally and how they were renedi ed by
Shieldalloy in the areas of hydrol ogy and erosion?

MR. KALMAN:  Well, as Rebecca pointed out,
we are kind of early in our technical review, but I
t hi nk, Robert, would you be able to field sone of
t hat ?

MR JOHNSON: Robert Johnson. | can
nmention a few things.

The original DP rejection was al so based
on lack of a plan for institutional controls and the
associ ated fi nanci al assurances that go along with the
trust fund.

MEMBER HI NZE: Dose nodeling and so forth,
right?

MR. JOHNSON: And then there was al so dose
nodel i ng and other technical issues. But there was
al so I ack of public involvenent that is required under
the license termnation rules. So these were all
other reasons, too, why the original plan was
rej ect ed.

And the proposed DP, revised DP, cane

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

back. And we had problens with erosion there on the
cover design. And that's where erosion canme in. You
know, that wasn't an original one.

So how they have addressed those wth
respect to institutional controls, of course, they
have proposed the long-termcontrol license. Wth
respect to financial assurance, you know, they have
revised their cost estinmate that we will be review ng
for the trust fund that woul d take care of nonitoring
and mai nt enance.

For the erosion control issue, they have
proposed a riprap cover erosion, protection cover
consi st ent with our gui dance, decomi ssi oni ng
gui dance, as well as our milltailings guidance.

And so in a nutshell, the dose nodeling
and all of that | can't speak to. You know, those
were other issues that --

MEMBER HINZE: Well, | don't want to ask
guestions that | shouldn't ask, but the hydrol ogy
interests ne, of course, as | think it should. And I
am wondering, what is the hydrology here? Are we
tal ki ng about a groundwater table that is relatively
close to the surface? Do we have any perching? Do we
have a confined aquifer? Wat kind of potential

nmetric surfaces do we have |l eading to the creek, et
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cetera?

MR. McCONNELL: Dr. Hinze, when we cone
back and talk to you after we have devel oped our
request for additional information -- | amKeith
McConnel | of the NRC -- we will be able to answer al
of those questions, if you don't m nd.

Again, | think our goal at this neeting
was to try to just give you an introduction to the
site and realizing that is kind of |ike opening the
gat e.

(Laughter.)

MR. McCONNELL: But we will back, | think.
And, you know, we will have the right people here and
be able to answer your questions.

| would like to respond to one conment or
guestion about the comercial use. One of the
applications that the licensee did try to or one way
they tried to sell this material was to sell it as
alternate feed in a uraniummll. But they were told
that the refractory nature of the slag nade it so
expensive to renove the uranium out of the slag that
it just wasn't comercially viable in that particul ar
circunstance. And | think they have | ooked at other
options in selling it overseas but haven't been

successful in that regard.
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And | don't nean to interrupt you, but we
al so have our health physicist here. And he can now
respond, | think, to the other question on the
concentration of the slag if it's appropriate.

VI CE CHAI RMAN CROFF: Do it.

MR SCHM DT: Hi. | am Duane Schm dt of
t he NRC.

| don't have the figures in front of ne.
So | am going sonewhat from menory. But from what
Shieldalloy had included in their decomi ssioning
plan, for the slag materials, they were estinmating
aver age concentrations on the order of 200 picocuries
per gram-- | think it was alittle bit | ess than that
-- for each nenber of the uraniumseries and the
t horium series, U 238 series and thorium 232 series.

W | believe already have RAls asking
about those nunbers because | think there is
additional information out there. And, frankly, it's
alittle bit odd that the nunbers are exactly the sane
for uraniumand thorium So there is nbore to cone on
the details.

MEMBER HI NZE:  Okay.

MR. SCHM DT: The baghouse dust, the val ue
that they have in the DP | believe was ten picocuries

per gram again for each of the uranium and thorium
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chai n nmenbers.

And | don't know There was anot her
guestion that | could at least help a little bit on.
| think Dr. H nze was asking about the size of what
we' re tal king about here.

The volunmes of contamnated slag and
cont am nat ed baghouse dust, again, as best | recall,
are sonmewhere on the order of 20,000 cubic neters of
each of those, so the slag pile and the baghouse dust
pile.

They have an additional contam nation
whi ch t hey had done sone cl eanup of the Hall Road t hat
t hey had found to be contam nated. And that's a fewer
or several thousand cubic neters, | believe, but at
| east order of magnitude.

MEMBER HINZE: Is this a unique site?

MS. TEDESSE: Yes.

MEMBER HI NZE: In the United States?

MR. MCONNELL: Well, unique in what
terms? It's not the only slag site.

MEMBER HINZE: In terns of the slag and
t he baghouse dust.

MR. McCONNELL: There are other sites with
slag. 1In fact, Shieldalloy has a sister facility in

Chio that --
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MEMBER HI NZE: That's what | was wonderi ng

about .

MR. McCONNELL: ~-- that is now regul ated
by the State of Chio as one of our agreenent states.
Soit's not unique inthose terns. |It's unique in the
sense that for us, this is the first tine a |icensee
has requested a long-term control license as the
adm ni strative nmeasure in the institutional control

MEMBER HI NZE: How is that handled in
Chio, then? |Is that a long-termor is it stil
operating or --

MR. JOHNSON: W have interacted a little
bit with the State of Chio on their site. And they

are approaching the institutional control the sane

way. They are using a long-termcontrol I|icense.
They don't call it that, but it's a deconmm ssioning
| ong-term control |icense.

They don't releasethe site for restricted
rel ease. You know, they keep the site under a |icense
and do the inspections and have conditions in the
license that limt the use of the site.

So it's very simlar. And when we
proposed the long-term control license to the
Conmi ssion, we referenced their use of that site and

t he Conmi ssion's approval of that approach when Chio
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becanme an agreenment state in 1999.

MEMBER HI NZE: That's hel pful. Thank you.
| will pass.

MEMBER CLARKE: Thank you, Bill.

MEMBER VEI NER: Just tell nme if you can't
answer the question. Wat is the technical basis for
the primary concern that the public has about this
site?

MR. KALMAN. | think it's nostly just a
concern over exposure over the long term

MEMBER VEI NER:  Just about the fact that
there is a long-termsite there?

MR. KALMAN: Yes. Well, that's one part.
And subordinate to that woul d be the econoni c i npact.
You know, leaving this material on site would be
taking land out of their tax basis. It would be
di scouragi ng ot her busi nesses from devel opi ng.

MEMBER VWEINER: Coul d anyt hing be
devel oped? | nean, | sinply don't know. Under a
long-termlicense |ike that, could there be other
devel opnment on the site?

MR. KALMAN: Robert?

MR. JOHNSON: Robert Johnson.

Just keep in nmnd that part of the site

t hat woul d be under the long-termcontrol license is
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only the eight acres where the disposal pileis. And
the rest of the site, the 60 acres, woul d be rel eased
for unrestricted use.

So what rermains under the license is
basically the covered slag --

MEMBER WEI NER: | see.

MR. JOHNSON:. -- with not nuch obviously
space for any other use at all.

MEMBER VEINER: | ' m sorry.

MR CAMPER: Larry Canper, NRC

I n answer to your question, there were two
things | think that cane t hrough resoundingly clear in
the public nmeeting that we had in Newfield along the
lines of concerns. The first is the fact that the
slag is radioactive. It contains uranium and thorium
and is going to stay there. And, therefore, it is
viewed as a lowlevel waste site by the |[ocal
citizens. And they, by and |arge, cannot conprehend
how it can possibly stay there.

Wth regards to technical concerns, a
striking technical concern that we did here is that
t he period of performance for our rule is 1,000 years.
But, yet, these i sotopes have hal f-1ives considerably
| onger than that. And, therefore, how can one

possi bl 'y eval uat e t hose particul ar radi onucl i des gi ven
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that period of performance? So that was a technical
guestion that we were challenged wth.

MEMBER WEINER: How nuch does the
concentration in the slag differ from the
concentration in the soil, concentration of uranium
for exanple, inthe soil? |Is this very different? 1Is

it mrkedly different? Not different? Tw ce as nuch,

what ever ?

MR. SCHM DT: Duane Schmi dt.

MEMBER VEI NER:  You have uraniumin the
soil. | nean --

VI CE CHAI RVAN CROFF: Ruth, you have got
sonmebody over here who is trying to answer.

MEMBER VEI NER:  Thank you.

MR. SCHM DT: Are you tal king about
background concentrations in the soil?

MEMBER VEI NER:  Yes, basically background
concentrati ons.

MR SCHMDT: | nean, if we go with the
nunber s of around 200 pi cocuries per gramin the soil,
at | east, you know, typical site, background woul d be
on the order of one picocurie per gramfor urani umand
for thorium really. So a couple of hundred tines
background in the slag, yes.

MEMBER VEI NER: Go ahead.
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VEMBER HI NZE: Excuse ne. Is this in the

crystalline bedrock area of New Jersey? What is the
basi ¢ geol ogy here?

MR MCONNELL: | think it is in the
coastal plain.

MEMBER HI NZE: Coastal pl ain?

MR, McCONNELL:  Yes.

MEMBER HI NZE:  Okay.

VR. McCONNELL: And that's ny
recol | ecti on.

MEMBER HI NZE: (Okay. Because there is a
great deal of difference in terns of the background.

MEMBER VEI NER:  Yes.

MEMBER CLARKE: The deconm ssioni ng plan
has background information on geol ogy, seisnology,
groundwat er hydrol ogy, surface wat er hydrol ogy desi gn,
background sort of factual information in the
decomni ssi oni ng pl an.

MEMBER VEINER: Can | ask a coupl e of
nor e?

MEMBER CLARKE: Sure.

MEMBER VEI NER: Are the slag and the
baghouse dust rel atively honbgeneous i n concentration
of uraniumand thoriumor are there sone chunks of it

t hat have nore and sone | ess?
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MR.  SCHM DT: Again, Duane Schm dt.

Actually, at this point | amunclear on that nyself.
The data in the DPis fairly or the nunbers, | should
say, in the DP are fairly limted. And | don't have
in front of nme yet the sources of that average
concentration. You know, we can specul ate, but |
don't know.

MEMBER VEI NER:  Where | was ki nd of going
with that, if the problemis leaving this material in
pl ace, is there sone of it that could be sent to a
di sposable facility and | eave sonme of it in place?
But if it's honobgeneous, that isn't going to make any
di f f erence.

MR SCHMDT: | think in ternms of, for
exanple, the slag itself, at least | don't know yet,
but, as Ken m ght have pointed out before, the slag
pile is fairly distinct fromthe baghouse dust.

And the concentrations are definitely
significantly di fferent between those two sources. So
t here m ght be something al ong those |ines, at |east,
in terns of the different materials.

MEMBER VEI NER:  Thank you.

MEMBER CLARKE: Any ot her questions from
the Committee?

VI CE CHAI RMAN CROFF:  |'ve got one if you
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don't mind. The baghouse dust, | amassunming it's
dust-like. What is it contained in?

MR. KALMAN.  Well, right now -- could we
go back? | forgot what slide it was. Can you see on
the slide there? You know, it's pretty much just
laying out on its own.

What happens with this material is it's
fairly granular. You know, it doesn't appear to be
respirable material. It's fairly large particles.
No, that's not it. It's towards the end.

And with this material, you know, when
it's sitting out in the open and as rain gets to it,
it tends to actually forma crust over the top of it.

VICE CHAIRVAN CROFF: That says
"particul ate bags."” Does that nmean the particles are
in a bag?

MR. KALMAN:. You can see it. These bags
have been opened.

MEMBER VEINER: Yes. You can see it
easily in here.

VI CE CHAI RMAN CROFF: Ckay. And the bags
are porous, right, to performtheir function? Right?
Al right. That's what | wanted to know.

MEMBER CLARKE: W appreciate you are

early in your technical evaluation. This briefing has
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been hel pful. Derek?

MR. WDMAYER: Yes. | have like 100
guestions that | was going to ask, but -- that was
supposed to be funny. | do have one. This being a

proposal for restricted rel ease, doesn't this trigger
t he i nfanbus EPA nenorandum of understandi ng? And |
was wondering what was going on with that.

M5. TEDESSE: Yes, it does. And, again,
since we are in the early process, once we have the
RAI's, we are going to neet with Region 2 of EPA and
di scuss sone of their questions. And then we wll
have a formal consultation with them

MR. WDMAYER: (Ckay. So you nentioned the
neeting with Region 2 earlier. That's what that
neeting i s about?

MS. TEDESSE: Well, the MU is with the
headquarters, but yes, you know, the regions will --
Region 2 has oversight over the New Jersey. | wll
neet with them but it's the begi nning of that neeting
that we wll have a formal consultation at the
begi nning, at the finish of the DP as well as when we
release it. It will be both.

MR. W DVAYER: Ckay. Thanks.

MEMBER CLARKE: Latif?

MR. HAMDAN: Yes. You nenti oned econom cS
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and the aesthetics for the neighborhood or the area,
but what are the health and safety inpacts, whether
they are real or perceived?

MR KALMAN:  Well, | don't think we woul d
know that until after we had done risk assessnent.

MR. HAMDAN:. Ckay.

MR. W DVAYER  The presentation gave an
i ndi cation of what was in the DP, that Shieldall oy,
their cal cul ati ons.

M5. TEDESSE: W are early in --

MR HAMDAN: What's at risk? That's what
| amtrying to say.

M5. TEDESSE: | guess | don't understand
"at risk."

MR. HAMDAN. What are the safety issues?
And what are the issues at this site? Is it the
groundwat er, drinking groundwater? Wat is it?

MR. McCONNELL: This is Keith MConnell .

| think that the issues of concern
certainly tothe residents are twofold: one, that the
mat erial could blow off site and be respirated. And
there would be a short termnore or |ess before the
decomi ssi oni ng takes pl ace.

And then in the long term obviously if

wat er percolates through the material and it's
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| eachabl e, which is still a subject of our review, of
course, it would get into the groundwat er pathway and
then out to the residents. So in terns of exposure
scenari os, those are the exposure scenarios that |
think are of concern right now.

MEMBER CLARKE: Any ot her questions from
the staff? Dr. Ryan, do you have any questions?

CHAI RVAN RYAN: No thank you.

(Laughter.)

MEMBER CLARKE: Keith, Robert --

MR. MCONNELL: | would just add one
thing. For your information, there is other
contam nation at this site that is not regul ated by
the NRC. There is chromiumin the groundwater, which
the state and EPA are handling right now.

So, | nean, that's another aspect of |
think the citizens of the area's concern, that there
is this existing contamnation. | think fromtheir
perspective, that is sufficient. They don't want any
nor e contam nati on of groundwater in that areais part
of their concern.

MEMBER CLARKE: Ckay. Well, again we
t hank you. And we | ook forward to | earning nore when
you cone back. Thank you very much

VI CE CHAl RVAN CROFF:  Ckay. Wth that, I,
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too, thank you. And we will look forward to hearing
fromyou when you are further along in your review.

Wth that, we will take a 15-m nute break.
W want to start the next session on tine.

(Wher eupon, the foregoing matter went off

the record at 1:43 p.m and went back on

the record at 1:59 p.m)

CHAI RMVAN RYAN: The cogni zant menber for
this presentation is Professor Hinze.

MEMBER HI NZE: Thank you very much, Dr.
Ryan.

CHAI RVAN RYAN: Thank you.

MEMBER HI NZE: We shoul d have two groups
on the bridge, Professor Marsh from Johns Hopki ns
University. Professor? Let's hear Professor March.
Are you on there?

MR MARSH | am here.

MEMBER HI NZE: Very good. How about the

center?

(No response.)

MEMBER HI NZE: So we will, then, hold that
in abeyance. And | will proceed, then.

CHAl RMVAN RYAN: My | suggest, Professor
Hi nze, that we want to call the center and see if they

are ready to call in?
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MVEMBER HI NZE: Has t hat been done?

CHAI RMVAN RYAN: | don't mind taking two
m nutes and having a courtesy call in to themto see
if they are okay.

(Wher eupon, the foregoing matter went off

the record briefly.)

CHAI RVAN RYAN: We'll just hold the record
for a mnute here and take a short pause to see if we
can get the center hooked in.

(Wher eupon, the foregoing matter went off

the record at 2:00 p.m and went back on

the record at 2:03 p.m)

CHAI RVAN RYAN: Thank you.

MEMBER HI NZE: Thank you very rmuch, John

11) UPDATED EPRI RESPONSE ON

POTENTI AL | GNEQUS EVENT AT YUCCA MOUNTAI N

MEMBER HI NZE: Wth a brief background on
this presentation, the Electric Power Research
Institute prepared docunents in 2004 and 2005 on the
extrusive and intrusive igneous activity scenari os.
These have been reviewed and in a report that has been
rel eased by the Center for Nuclear Waste Regul atory
Anal ysi s.

And we have EPRI requesting that they give

an updat ed response on that in answer to that review
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paper by the center. Professor Mrrissey from
Col orado School of Mnes, a consultant to EPRI, as |
understand it, will be making the presentation.

Pl ease?

M5. MORRI SSEY: Thank you in giving us an
opportunity to respond to NRC s review of our work.
| want to acknowl edge a few of ny coll aborators on
t hi s i gneous consequence anal ysis. The outline of the
presentation follows the outline of the sections from
the NRC review. And so | will go over each one of
t hese, discussing sone of the i ssues and t he conment s,
and hopefully to clarify the concerns that NRC has
wi th our work.

To start off wth, the NRC reviewers
stated that EPRI asserts that the nagma at the tip of
t he ascendi ng colunmm -- as we go along, | amassum ng
t hat you have read our reports or understand about the
magma com ng up t hrough the Earth and you will get the
gist of this as | go through it. So NRC s review
states that EPRI asserts that the nagma at the tip of
t he ascendi ng colum just prior to and at the point of
intersection with a drift will be degassed.

And EPRI concludes that the intruding
magma wWill be at arelatively | owtenperature, 975 to

1010 degrees C with a high viscosity of 10° to 10’
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pascal seconds and rheol ogy characteristic of an aa
flow. And these suppositions appear to be
inconsistent with the fundanental physi cs  of
vol atile-rich magnma ascent.

Wll, EPRI's igneous scenario is a
conceptual nodel that continues to evolve as we | earn
nore about what happened at Yucca Muntain. It's
based on observations nade in the field and on
wel | -accepted theory of basaltic vol canism which we
adapt to what we see and what we understand at Yucca
Mount ai n.

Li ke al | stakehol ders, EPRI believes that
Lat hrop Wl ls is the best analog for future vol cani sm
at Yucca Mountain in the next mllion years. And,
with that said, we use a lot of the data that DOE has
publ i shed regardi ng the physical vol canol ogy and the
geochem stry at Lathrop Wells and other quaternary
vol canoes in the area. And our eruption sequence that
we anticipate follows that at Lathrop Wells. And this
i s based on Val entine and ot hers' work in 2005, which
is an wupdate from previous DOE work on their
conceptual nodel and physical vol canol ogy.

Initially we expect fissure eruption with
| ava fountains, Stronbolian events that formthe | ower

part of this cinder cone here at Lathrop Wlls. This
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is followed by or happening concurrently while the
Stronbol i an event is happening.

Are these lava flows that come out the
northern end? This is followed by a tephra ejection,
continuous tephra ejectionthat forns the | ater of the
upward part of the cone and produces the tephra
fall out deposits that we see around Lathrop Wells.
And concurrently there are al so additional |ava fl ows
com ng out the southern end of it.

So we have these four different stages in
different types of lava, Stronbolian eruption
di fferent types of nmagma com ng out of the Earth. And
we use this to infer what we think m ght happen at the
repository |l evel when a dike intersects the drift, the
repository, and what we expect to happen when that
magma comes up and intersects with the drift.

So we | ook at the style of eruption at the
surface. W bring it back down into the columm, into
the magnma colum in the dike. And we |ook at the
rheol ogy that is associated with that eruption style.

So to focus back on why we sai d we expect
degassed magna at the tip of the magma colum, well,
we |l ook at the initial stage of magma rising through
the crust. And we use the nodel. W adapt the node

by Lister and Kerr. And this was what was di scussed
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inthe final report for the i gneous consequence panel .

And what was di scussed by Al an Rubi n there
was a di ke propagating up, leading with a crack tip.
This crack tip is a void that is under vacuum
essentially zero pressure, very, very |ow pressure,
relative to the magma-filled di ke bel ow

But it is also connected to the magna
colum. So if you look at the solubility diagram of
water in basaltic magma -- and this is taken out of
the Detournay and others, the igneous consequent
review panel final report -- it shows water solubility
as a function of pressure or depth. W can relate
pressure and depth together. And this is for basaltic
magma cont ai ning 3.7 wei ght percent.

This is what Frank Perry used. It's a
little bit |ower than what is expected at the higher
end for water in basalts at Lathrop Wlls or at Yucca
Mount ai n.

So, as you can see in this diagram at 100
nmegapascal s, you get the 3.7 weight percent water in
basalt. And as it noves up through the Earth or | ower
pressure, it deconpresses and it rel eases that water.
So if you look when it's really, really | ow pressure,
there is no water renaining in the magna. GCkay? And

so at the tip, we expect it to be when it's depleted
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with water at the very tip here connected to the crack
tip.

W are not saying that all this magna here
is crystallized, depleted. W are just saying that
the magna itself will be depleted in water because
based on solubility laws, that is what we expect.

W al so expect because of the rheol ogy,
the first part of an eruption at Lathrop Wlls, we see
Stronmbolian activity. W see fire fountains. W
expect bubbles to be there, a lot of gas at the top,
but the magna that is around those bubbles will be
depleted in water. So that is where we said that.

So here i s our conceptual nodel of what we
expect the magma in the dike to | ook Iike with depth.
Okay? This is based on if you have magma rising with
3.7 or 4.5 weight percent water, as it's rising
t hrough the Earth, as you can see by this diagram it
starts to rel ease water.

So as that water is rel eased, you start to
nucl eate bubbles. And those bubbles will start to
grow because they are in a very | ow vi scosity nagma at
t hese depths. Ckay?

And as they rise, they start coal escingto
formthese different flowregimes that vol canol ogi sts

have all nore or |ess established as being the flow
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regi mes that produce |lava fountaining, these annul ar
flows, which is these |arge bubbles surrounded by
magna

So this is like a dispersed flowthat's
com ng up. Below that, we have these slug flows. So
you start to nucl eate bubbles at the bottom Okay?
It's rising up.

Those bubbl es are able to rise through the
magma and grow and coal esce and form these sl ugs,
these annular flows. And you get these different
eruption styles once the magnma nmakes it to the
surface, right next to the surface.

So here we expect the viscosity of the
magma as it is rising from the source depth to be
around bet ween t he order of nagnitude of 10 to 100, so
ri ght about 40 pascal seconds based on this di agram
which is fromMaurass and McBirney for a crystal -free
magma at various tenperatures but containing water.
Ckay? So if we assume the nmaxi mumwater that is
neasured for Lathrop Wlls nagmas, we have a 4.6
wei ght percent water.

So down here at, say, 1,000 degrees C, our
viscosity initially will be about 40 pascal seconds.
And as the magna rises through this surface through

t he cracks, back here you will notice that it starts
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to exsolve water. GCkay? And as that water is

rel eased fromthe nagma, the viscosity will start to
increase with depth as it's rising through the
surface. Ckay?

So we expect the magma initially here will
have a viscosity around 40 pascal seconds to about a
little over 100 as it's rising and it's fromthese
bubbl es. Ckay?

So what | showhereis -- junp to the next
slide -- this nodel requires it to be a | ow viscosity
magma for the bubbles to coalesce. And this is a
di agram from Vergnioll e and Jaupart in 1986. And it
t al ks about bubbl es and vi scosity and bubbl es t hat can
growin a lowviscosity nmelt and bubbles that growin
a high-viscosity nelt but cannot ascend.

So this is a bubble rise velocity versus
bubbl e diameter. And these are viscosity lines.
These bl ocks here, those are just observations nade
for dissidic magnas and basaltic nagmas at certain
vol canoes. But what we are interested in here is
these |low viscosities that we're tal ki ng about for
this, for the nmagma com ng to the surface, for bubbles
to grow, nucleate, grow, and coal esce to formthese
slug flows that have been interpreted as the way

Strombolian eruptions occur and lava fountaining
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occurs.

Soinitially we require that this be al ow
viscosity. And that is based on the volatile
conposition, but as you get to the surface down bel ow,
you are degassi ng the magna, this colum of nmagma. So
you are starting to crystallize, too, the nagma bel ow,
which is how we transition into an aa fl ow.

Soinitially we have the | ava f ount ai ni ng,
and t hen we have the Stronbolian eruption and fol | owed
by a period of lava flows. And that is nore or |ess
degassed | ava.

And if we back up to the solubility
di agram what we expect to see at repository depths is
a mgma that contains less water than it did
originally. So we can say it relatively depleted.

So at repository depths, the water that is
going to be contained in the nmagma still would be up
to one weight percent or less. Gkay? And that is
what we define as a relatively depleted conpared to
what you see that source in there that is comng up
and rel easing. kay?

The viscosities for -- | have a slide
here. Initially we expect viscosities for the initial
part of the eruption for lava fountaining and

Stronbolian activity to be 10 to 10° pascal seconds.
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Agai n, the violent Stronbolian eruptions based on the
physi cal volcanology that Valentine and others
described in their paper, this material is very
crystalline-rich.

And even in their paper, they say that
this magna will have a higher viscosity than earlier
magmas to obtain such fine tephra, such fine
fragnentation. So if you account for the smaller size
bubbles and the crystals in it, you raise the
viscosity up by an order of nmagnitude or two.

So we believe thisis a fairly reasonabl e
viscosity for the Stronbolian event, but when it cones
to the aa flows, the lava flows that conme out, the
viscosity is a range between 10° and 10°. And that is
based on i f you do not account for the crystals in the
magma at, say, a low pressure at the repository | evel,
your viscosity initially will be around 10° 107 10°
You bring in sonme bubbles. And you bring in the
crystal. And you start to crystallize the material.
You start to go up this curve here, which is based on
t he Roscoe-Ei nstein equation, which is viscosity as a
function of crystallization.

So as you start to crystallize the magns,
you are going to start to raise its viscosity. So

this is a reasonable range for viscosities of |ava
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that is comng out. This is before it starts to
really get crystallized and it stops.

Once it stops flowing and it is starting
to cool, then we go to the | ower curve, which is for
solidifying magma. And the viscosities really go up
exponentially to several orders of magnitude.

So our expected nodel, then, of what we
expect the magma-drift interactions to be, we | ook at
it nore of a three-dinensional picture, as opposed to
this 2D picture back here, where we are just
considering this part in the nore active part of the
di ke systemthat eventually forns the conduit system
because, as we have all heard, the transition froma
fissure eruption to a conduit eruption occurs because
you start to cool down and freeze the thinner parts of
the fissure. Gay? So they cone to a thermal -- they
are thermally arrested, so to speak.

So if we account for that, so say this,
the wi dest part of the dike would go back to what we
envision here in our nodel. W start off with an
annular flowregine to aslug flowreginme to this foam
crystalline regime dowmn to a bubbly flow. And that's
what we envi sion here.

So if a dike intersects the drifts, the

drifts that intersect this part of the di ke, we expect
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to have the spatter, bonbs, and ruptured products that
we see at the surface to be simlar to the |ava
fount ai ni ng and Stronboli an.

So we get packages coated with spatter and
bonmb material, parts that are i ntersected by the side,
where we get nore crystalline, cooling nmagma that is
representative of like an aa flow W get aa flows
t hat once you deconpress it rapidly, you are rel easing
any volatiles in there which will induce quenched
crystallization, which rapidly crystallize and
i ncrease the viscosity again to sl owdown these fl ows.
And they won't go -- we anticipate that they won't
fill up or won't go down the drift that far.

Now, in this, the third type of drift, we
are on the edge of the thin di ke, where it is nore or
| ess cooled and crystallized. So it's very, very
vi scous, kind of a chilled | ava plug.

So we are envisioning these drifts to be
pl ugged up by lava, this very crystalline nmush. 1In a
| ater stage, as the eruption continues, the nagm
continues to cone up, well, the drift that was pl ugged
before us remai ns pl ugged.

The drift that had sone partially filled
with aa, it has additional aa flow com ng through.

But because we have a narrower -- the drift is
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partially filled, we have less volunme to fill. So
that is going to chill up quickly, fill up quickly.

And down here we are anticipating |like the tephra, the
fragnented material comng in

So we are looking at this as not just a
uniformlava flowthat is | owviscosity filling up the
drifts and noving it through as envi sioned by NRC. W
are thinking about it in nore realistic capacity of
what we understand about dikes and when they
transitioned to conduits and what woul d happen i f such
a systemdid actually conme t hrough the repository and
enpl acenent drifts.

So our nodel is continually evol ving based
on what we are | earning fromthe physical vol canol ogy
at Lathrop Wells, our understanding of dike systens
and conduit systens and how nmagna tends to release its
volatiles and crystallize.

And so we think this is nore consistent
wi th the fundanmental physics of a volatile-rich magna
ascending to the surface than what has been proposed
by Whods and ot hers, who assune a constant viscosity
of 10? pascal seconds and filling all the enpl acenent
drifts.

So the next section is on heat |oss. The

NRC reviewers state that EPRlI concludes that the
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physi cal property of magma entering the drift is
simlar to a lava erupting at the surface. EPRI's
conceptual nodel entering a drift is derived from
i nappropriate analogy to the cooling of degassed
basalt lava flows at the Earth's surface.

And here are sonme of the inappropriate
anal ogs that NRC stated, that EPRI cites descriptions
on intact cars, gas tanks, and water tanks entrained
in lava flows from the igneous consequence review
panel .

But if you check page 30, they state that
Hawaiian lava flows tend to burn non-netallic
materials and there is very little what they cal
di snenbernment of netallic materials. And if you
partici pated or attended any of the igneous review
panel workshops, Larry Mastin did this section. And
he showed sone wonderful pictures of cars and |ava
flows that were really untouched. And so talking to
him that was part of this whole section here.

Then EPRI cites Lore and others as a basi s
for their assertion that radiative cooling donm nates
at the surface of the magma flow into the drift and
conductive heating at its base.

Vell, inreality, what EPRI said was "W

recogni ze that the Lore curves show radi ati ve cooling
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at the top being dom nant in the curves, and t he basal
curve in their calculation was solely conductive
heating." And we said that we used the basal
tenperature curve for conductive cooling that EPR
asserts will be one of the dom nant nodes of heat
transfer. W never said that radiative cooling is the
dom nant node of cooling inside a drift. W never
sai d that.

Okay. So here are sone exanpl es of
chilled lava flows. Even in NRC s review, they say
that the chilled lava that forns is a good insul ator
and it does form in fact. GOkay? So here are sone
good exanpl es.

Here is sonething that Bruce Marsh
included in one of his presentations of a crucible
that was dunped in nolten magma pulled out. And you
can see how a chilled margin fornms along that cold
cont ai ner .

So looking at aa lava flows, the |ava
flows that we expect to occur at Yucca Muntain and
expect to fill the drifts and all, we look at the
guaternary lavas. They are characteristic of aa | ava
flows. They are very short in length, |less than two
kil ometers. Okay?

Here is a picture of an aa lava flow
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They formlevees. OCkay? And in the interior is where
the lava is hottest. On the margins, you see these
fairly thick crystal, chilled margins occurring.

Here is the Lore and other curves. And it
shows that when they put all of the various nodes of
heat transfer, when nagma contacts a cold substrate,
the tenperature becones the average of the two
materials. And you can see it drops it to about 700
degrees C. Ckay?

Here if you consider a radiated cool ant
the surface, it drops it way dowmn. We do not consider
this. W consider conduction. Okay?

And so when you | ook at the characteristic
of aa lava flows, the basal crust forns by the
overriding clinkers that form And it's like a
tractor, a Caterpillar tractor. It noves, and it's
continually noving and bringing the top crust down to
the bottom And it's noving over.

At the sanme tinme, the main node of heat
transfer at the front and the base of it is forced
convection and conduction with the contact tenperature
bei ng around 700. This al so considers conducti on and
convection. | said just convection. |It's conductive
and convective heat transfer. Okay?

And anot her thing, thisis Cas and Wi ght,
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but this was also -- the citation is Pinkerton and
Sparks. And it discusses how when a magna has |i ke
about one wei ght percent water. \Wen it deconpresses,
you rapidly wunder-cool it, which causes, induces
guenched crystallization. GOkay? And you get this
rapid increase in viscosity and devel opnent of high
yield strength. And it explains sone of what you see
with aa flows. Okay?

So these <chilled margins are very
characteristic. They formrapidly. And to get an aa
flowto nove far, you need to destabilize the toe.
And many toes it is the case when you reach a sl ope
and gravity forces it to fall apart, well, in the
drifts, we are not going to have gravity playing a
role init. Oay? |It's a horizontal tube.

So what is the likelihood that a flow in

adrift will -- another concern of NRC s was, what is
the likelihood that a flowin a drift will nelt the
existing chilled crust? Wll, fromthe exanples, we

know t hat when | ava contains a cool ed surface, it is
going to create a chilled margin. Okay? W see that
with all lava fl ows.

NRC s concern was that when additiona
| ava fl ows nove through, they will heat up and renelt

the chilled margin, which is what we say will protect
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and tune the waste package.

Vell, if we look at eruption discharge
rates that control small-volune aa flows, here is a
curve of the nean discharge rate as a function of
final flow length for single lava flows. These are
for Etna, Kilauea, Mauna Loa col | ected over the years.
And you see these short flows have the nmean di scharge
rate of less than .1 cubic neters per second.

| f you consider that flowingintoadrift,
then you account for the dianeter is going to be
what's left if you subtract the waste package out,
1.6. So the velocities that we expect for these flows
are very, very |ow.

And i f you | ook at the -- this is a curve.
These curves are tenperature as a function of distance
in a dike that is two neters wwde. And it accounts
for convection and conduction in the dike.

And, as you can see, very low, |ow
velocities will allow that boundary |ayer to occur
It won't renelt. [It's not hot out because you need
i nvection. You need lateral convection to bring the
heat fromthe center of the flowto the side of the
flow. These flows are not going to be that high.

This m xi ng cup tenperature up here shows

if a magna cones into a dike at 1,200 degrees C and
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its velocity is 2.7 or greater, then you are going to
remai n at the boundary at this very high tenperature.
kay?

So this curve is indicating that thereis
not enough heat transfer to nelt the chilled margin.
So you are going to have a boundary layer form ng for
these very lowvelocity flows. So we still believe
that we are not going to be nelting back this
protected chilled | ayer.

So lava flows inside a drift will be
sl ow novi ng, rmuch | ess than ten neters per second,
whi ch NRC used in their 2002 report in the aa nodel.
And they are crystallizing fl ows because they will be
deconpressing fromten negapascal to the atnosphere,
very | ow pressure expected inside a drift.

Addi tional flows enteringadrift will not
nelt any lava or chilled lava inside the drift on
wast e packages. Slownmoving flows will |ose heat
faster. Thus, the viscosity will increase,
termnating the flowearlier than | ess viscous nelts,
as suggested by NRC.

So now turning to the in-drift thermnal
cal culation that EPRI di d, NRC |listed eight
deficiencies in EPRI's nodel approach. And it

i ncl uded unsupported assertions that the magma ext ends
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20 nmeters into the drift, that |am nar and turbul ent

flow-- they did not state whether it was the nagma or

t he water -- and convective heat transfer as a viabl e,

but that is included in the nodel. And phase change
or solidification wasn't included. But | amnot sure
what they were discussing, whether they were talking
about magma or hydrous phases.

Vell, theintent of EPRI's approach was - -
and here, as we stated on page 19 of our report in
2005 -- that EPRI opted not to initiate an integrated
anal ysis or about nmagma coming in and enplacing. W
were nore or |ess doing a simlar approach that DOCE
did in 2003, but we did it with updated data on
basaltic magnma, the lower tenperatures and then
tenperature curves that we had from Lore and ot hers.
And we al so accounted for porosity of the wall rock,
fractures in the basalt. GCkay?

So, in other words, the in-drift
calculation performed by EPRI reanalyzed that the
thermal effects of the liquid water vapor phase inside
a drift on the waste packages and in the wall after
enpl acenent and solidification of the nagm.

So this was our intrusive scenario. After
the magma was intruded into the repository drifts, it

accounted for after enplacenent what woul d happen to
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t he waste packages after the magna intruded. So we
account for direct contact with the waste package of
magma and then indirect contact, the blue and green
zones.

The blue zone accounts for the thernmal
i npact, the ones that are really close to the nagm
It is going to experience a |lot of heat coming off
that magma. Okay? And further away we account for
the volatiles that come off the magnma in this encl osed
drift.

So this calculation did account for
convective and conductive heat transfer of water, both
liquid and steam belowthe critical tenperature. It
did account for above the critical tenperature but
only in conductive heat transfer. It accounted for
fracture network in the solidified basalt to account
for any | eakage or once it cool ed, does water perneate
t hr ough?

W use the tenperature curve, the basa
curve, the conductive and convective tenperature curve
from Lore and others. And then that was at 1,200
degrees C.  So we still used a higher tenperature for
that, too. So it was nore of a conservative approach
than in the extrusive. So then we al so considered

real i stic boundary conditions and initial conditions.
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So here is a schematic of what the
conput ati onal domain |ooked |ike. So you had a
cl osed, porous, and we had the tough rock. W had the
wast e packages lined up. And we had water com ng off
magna.

MEMBER HI NZE: | am having a hard tine
readi ng those. Could you --

MS. MORRI SSEY: This one? This is rock.
This says, "Drift." And this says, "Magna." So this
is the magma. So essentially this box here if you
just --

MEMBER HI NZE:  Okay.

M5. MORRI SSEY: Right there. That was the
anal ysi s.

MEMBER HI NZE: That writing bel ow the
drift there, it looks like it is on ny --

MS. MORRI SSEY: \What's that?

VMEMBER HI NZE: Beneath the word "Drift"

within the --

M5. MORRI SSEY: "Rock. "

MEMBER HI NZE: " Rock." Ckay.

M5. MORRI SSEY: "Rock" again. Yes.

Okay. So essentially a lot of NRC s
concerns | think are because we use words |ike
"enpl acenment” of the magma. Well, this is after the
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enpl acenent of the nmagma. So this is after things
have settled down. Nothing is noving, |ike the nagma
has started to solidify. Wat happens after that?
And so this is sonething that DOE did.

So a lot of the deficiencies that NRC
listed nmust be really a msunderstanding of the
probl em the approach to the problem So they offered
a lot of good ideas for a type of calculation that
coul d be done if you want to | ook bet ween what happens
during enplacenent of |ava and the waste packages.
But we don't feel that is necessary at this tine.

So now we are going to the issues in the
magma dynam cs section. The first was nozzle
geonetry. NRC states that the geonetric condition of
the di ke-drift in the work we did on nagmati c materi al
comngintoadrift, they said it cannot be adequately
nodel ed as a nozzle flowproblem And no rationale is
provided to explain the significance of this
di vergence. This divergence is right here.

Vell, what we did in our 2004 report was
to analyze the work in the Wods and all nodel. And
our rational e for this converging/divergi ng nozzl e was
based on their configuration of their work.

So the rationale is we were redoing their

work but in a two-dinmensional form They did the
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di ke, the dike-drift interaction. Their dike, it was
a one-di nensi onal nodel where they accounted for the
vertical flowof the dikeinto the drift by accounting
for gravity. What we did, we did it to the actual 2D
nodel of the same problem Ckay? So our nozzle is
based on their concept.

And the rationale for nozzles is magnatic
systens i s based on what we see inthe field. Pollard
and Del aney studi ed dikes throughout the Southwest.
And they found that they pinch and swell. So that's
the rationale for doing a nozzle-type approach.

Sue Kieffer, ny adviser who is on the
Nat i onal Acadeny, did a classic paper on geol ogic
nozzles in many different geol ogical environnents
And one was Mount St. Helens. One is Ad Faithful.
And the other one is hydrol ogic junps in the Col orado
River. kay? So diverging/converging nozzles are
wel | - rodel ed and have been used quite extensively in
geol ogi cal environnents and in vol canoes.

Here i s anot her piece of work that | did.
| amgoing to show you howthis is applicable to this
right here. This is work | did on ny Ph.D. It was
trying to understand | ong-period seismcity.

What triggers long-period seisnmicity in

vol canoes, you have a crack. You have a converging
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nozzle. And you push steamthrough there. You have
steam fl owi ng t hrough here. Okay?

| t gets to this poi nt of
di vergence/ convergence. It chokes. And you set up a
supersonic flow here. And downstreamis sonic. And
you set up this, as | will show you |ater, pressure
st ep.

And so if you fluctuate this pressure step
by fluctuating the outlet pressure, you can cause
| ong-period seismcity. So this is a nunerical nodel
that was strictly steamfl owi ng through this diverging
nozzle. Gkay? And you will understand why | am
showing this later.

Goi ng back to some of the issues that NRC
had with wusing a multi-phase flow and initial
conditions, NRC asserts that EPRI's flow does not
appear to be consistent with fundanmental physical and
chem cal processes of vol canic eruptions.

Vell, a fluid containing a high-pressure
gas is treated as conpressible. So if you have
hi gh-pressure gas and it is in a conduit, you have to
consider the conpressibility of it. Gkay? The
physi cs of a conpressible fluid is either a pure gas
or gas and particle mxture. And it will behave

simlarly.
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This particle mxture wll behave
simlarly to a pure gas with the only difference being
the sound speed, the rate of change in the flow
properties and the magnitude.

So there have been many fluid dynamc
nodel s that use this approach of nulti-phase. It's
cal | ed pseudo-gas, where you mx fine grain particles
with a gas. And if you do a piercing, it is al
steam The sound speed is about 900 neters per
second.

But if you start adding particles to it,
you start dropping the sound speed. It becones |ess
conpressible. Okay? So the only difference is your
nock nunber goes up and your pressure ratio goes up.
And | will show you that |ater.

But with the Wods and ot her nodel, they
use a honogenous fl ow, which contains nagma, gas, and
bubbl es. But these bubbles and gas in the magnma do
not separate. Same thing in a pseudo-gas is the
particles and the gas do not separate. So you are
treating the fluid as nore or less |like a single
phase. Ckay?

And the main difference between these two
approaches is the heat transfer and the mass transfer

coupling relationships. ay? So the nmain difference
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is we used a pure gas, pure steamin our cal cul ati ons.

If we added particles to simulate a
pyroclastic flow type fragnentation of the nagm
there is little difference in the physics. The main
di fference shows up in the nagnitude of the pressure
and sone of the rates. But the physics is essentially
t he same.

Here is the result fromthe Wods and al
nodel , the one-di nensi onal nodel. Wat you see here
is the flow into the drift from that narrow
constriction of their nodel. GCkay? So this is not
the dike. This is the fluid entering the drift from
t he di ke. Ckay?

So their nodel accounts for magma and gas
exsolving with time, with pressure. Gkay? But it's
a honogenous flow. And it's a closed system Ckay.
So you're funneling this fluid in there that's
conpressi ble. Okay? And what you' re doing is because
it's a closed system you are essentially filling it
up with fluid. So it's pressurizing by itself.

The shockwaves you see here, I'mgoing to
nove on to this slide right now If you inject a
hi gh-pressure fluid into air, you are going to send
that initial shockwave. That is what you see here.

So this is an air shock novi ng t hrough t he
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air ahead of the fluid. So the fluid finally -- down
here you don't see it. The fluid finally that's
nmovi ng through the di ke reaches the end. The fluid
finally reaches the end. The air shack is now noving
through the magnmatic fluid. But what is happening
here is you get a supersonic flow. You have got a
shock, a normal shock, here. This is all subsonic.

And you have got this little shockwave
noving ahead that was noving ahead initially
reflecting back and forth. And it just increases the
pressure inthe fluid just by little steps, not orders
of magnitude, like they say in their paper. Wat is
increasing this from essentially zero to ten
nmegapascal is just you are filling it up with steam

Over here the reason | showed you this is
this is the Wods and all approach with using this
honmogenous fluid. Well, over here, what | did in ny
di ssertation was the same what | showed back here, the
same setup

Wods and all, they're showing the
pressure from here right along the streamine here,
right in the center part of the flow That is their
one-di mensional calculation. OCkay. So it's in this
box here.

VWhat | am going to show vyouis
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t wo- di nensi onal right through here, steamthrough t he
same nozzle. So this is a single phase versus their
honmogenous flow. And so this is the flow field al ong
the wall. This is through the inlet. Ckay?

And what we did here is we initially |let
the initial conditions -- we achieve steady state
conditions here. These are non-steady state. Ckay?
So at these different pressure ratios, we get an
initial shock. GCkay?

This is a normal shock form ng. And then
you get subsonic flow further down. You get this nice
pressure gradient. And, as you increase, as you |ower
the pressure, you can nove that shock front further
down. So you |ower, |lower the pressure. And you can
nove that shock front down. But then as you increase
t he pressure, you can also bring it back to the point
where it is no |onger there.

So what | am showi ng here is essentially
the same physics going on in a single phase
cal cul ation versus their honogenous flow. So there is
no di fference i n the physi cs between t hese tw nodel s.
Ckay? The physics are the sane.

So the work that EPRI did on the numeri cal
nodel, this is really dark -- it is very light on ny

screen -- does use steam going into air. So these
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cal cul ations, nore or |less the physics are the exact
same as what they did in Wods and all. So we feel
that the physical and the chem cal processes that we
have used in the multi-phase fl ow exactly the sanme as
what you expect in honpgenous fl ow.

So there i s nothing wong with what we did
in our calculations. Qur calculations essentially
show what woul d happen when you i nject a high pressure
fluid into a horizontal drift. And what you see is
you get this vertical nmomentum com ng up and you get
the fluid deflecting off the drift roof.

You get this pressure concentration, which
if we had an elastic nedium here, it would show a
crack opening up and novi ng up because this pressure
here is about -- it's over five nmegapascal. So that's
enough to hydrofract the rock and favor the
continuation of the dike noving up.

And essentially it's a closed system
It's a closed drift. On one side, we have the waste
packages. The other side is enpty. This just shows

(Wher eupon, the foregoing matter went off

the record briefly.)

M5. MORRI SSEY: The figure on the right

woul d be we accounted for a crack. And it just shows
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how you can al | evi at e sonme of the pressure buil ding up
inside the drift because the Whods and all nodel, it's
a closed systemessentially. There is no
perneability. There are no refractures. And so this
ot her cal cul ation just shows what woul d happen if you
-- yes.

Then, in sumary --

MR. G LLESPIE: W are up and runni ng
agai n.

M5. MORRI SSEY: Ckay. So these are just
results froma couple of sinulations we did, one with
cl osed system just closed drift; and t hen one when we
put a little -- you know, the crack tip noving above
it. And so it quickly fills up. And it's noving up.
And it's relieving mass fromthe system

So if you account for nore sources of
relieving pressure fromthe drift, the pressures won't
build up as high as expected. Gkay. You account for
the perneability in the fractures in the rock. It
will alleviate sone of that pressure from the gas
novi ng through the drifts.

So, in sumary, EPRI believes that the
conceptual nodel that we have derived and t he anal ysi s
conduct ed by EPRI since 2004 are based on observati ons

made routinely at volcanoes and on data from
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appropriate analogs of future Yucca Muntain
vol cani sm

Contrary to the position put forward by
NRC and the consultants, EPRI's analyses are
consistent with fundanental physical and chemni cal
processes and EPRI's igneous conseguences at Yucca
Mountain are indeed technically defensible.

So if there are any questions, anything
you would |ike me to explain?

MEMBER H NZE: | sense that we nay have a
guestion or two, but first I want to thank you for a
very clear and informative presentation and thank
EPRI, too, for their contributions in this regard.

M5. MORRI SSEY: Ckay.

MEMBER HI NZE: The way we will work this
is that we will ask the Cormittee for any questions.
And then we will nove to those on the bridge. And
then we will open it up to the rest of the group.
Questions by the Conmittee? |'m passing on --

CHAI RVAN RYAN: No. Thank you.

MEMBER HI NZE: Rut h?

MEMBER VEINER: This was an excel |l ent
presentation. And it's a great deal to digest. Let
ne just ask one. Is there any way in your calculation

t hat t he nmagma novi ng out of the -- or hitting a waste
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package could nechanically or sone conbination of
nmechani cally and thermally disrupt that package? |Is
there sonme way to alter sone of the cal cul ati ons that
you did to showthat? | would just |ike you to expand
on that alittle bit.

M5. MORRI SSEY: We did a cal cul ati on when
we considered -- let ne go back, initial slide. Go
back. |'malnost there. Here.

MEMBER HI NZE: For the benefit of those on
the bridge, we are |ooking at figure 6.

M5. MORRI SSEY: Yes, figure 6. W did a
cal cul ation in which we considered this scenario, the
inmpact of a waste package right where the dike
intersects. And those cal cul ations, those nmechanica
cal cul ati ons showed it dented, but the canister never
failed. Ckay?

Simlar calculations could be perforned,
but that hasn't been done.

MEMBER VEI NER: Do you have any --

M5. MORRISSEY: W felt this was the nost
direct inpact, this was the nost high-risk scenario.

MEMBER VEI NER: Do you have any sense of
what that inpact, either the i npact speed of the magna
slug or the force on the package, woul d be to actually

di srupt it greater than what your cal cul ations --
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MS. MORRI SSEY: We did a cal cul ati on of

100 neters per second. And that is pretty extrene.
And it deforned structurally and all, but it didn't
ever -- you know, the calculation showed a nunber of
themfailed. So it was an extrene case that we felt.
So even 100 neters per second was pretty --

MEMBER VEI NER:  Thank you. That's all
have right now.

MEMBER CLARKE: Thanks, Bill.

Maybe t o ask Ruth's question anot her way,
what woul d have to happen to --

M5. MORRI SSEY: What woul d have to happen?

MEMBER CLARKE: What woul d have to happen
to damage a package to the extent that you woul d have
premature corrosion or release or there would be
consequences?

M5. MORRI SSEY: John Kessler when it cones
to corrosion issues, | think he is --

MR. KESSLER: Well, | amnot an expert on
anyt hing. John Kessler fromEPRI. But | do happen to
have a | ook at what other people have done in our
work. That is Fraser King's area on the interaction
with the waste package.

For the igneous eruption scenario, which

is what Meghan just referred to, indeed we show t hat
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t he package dented, even at this 100-neter-per-second
magma jet essentially hitting right in the mddl e of
t he wast e package.

For the igneous intrusion scenario, which
was nost of what Meghan was tal king about with the
rubbl e noving down, indeed we do have waste package
failures that are due to thermal over-pressurization
concomtant with the reduction in the structural
properties of the netal as you increase in
tenperature. |Indeed we do have failure of the waste
packages under those conditions. And we do account
for those in our igneous intrusion scenario.

MEMBER CLARKE: That's hel pful. Thank
you.

MEMBER VEI NER: Could | ask a foll ow up
guestion, then?

MEMBER HI NZE: Into the m crophone,
pl ease.

MEMBER VEI NER:  Yes. Sorry.

MR. KESSLER: That's okay. |1'Il listen to
your head.

(Laughter.)

MEMBER VEEI NER:  Ckay. So in the intrusion
scenario, if you get an actual rupture of the waste

package, coul d you cal cul ate or nodel what happens to
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a fuel rod, what happens to the fuel pellets
t hensel ves? Do you have any idea of what kind of
particles you could get out of that? | don't --

MR KESSLER: We did that. That is in the
i gneous eruption report. We nade assunptions that
even -- we did a whole bunch of what | call -- and
even i f we're wong about, you know, what woul d happen
next, that is all in the igneous eruption report,
where we have a chapter on even if we do have a waste
package failure, howis it the nmagma woul d interact?

And if it did get to the waste particle,
to the UQ pellets, what would we expect to happen in
terms of what would actually get lifted up to the
surface? And even if that did happen, even though we
don't think it will very nuch, what will be the
particle sizes that we will get at the site boundary?

So we have all of those "even ifs." And
what we showed was that when we go through all of
t hose | evel s of conservatism we can back-cal cul ate if
you add in all of those conservatisns right back to
what DOE got for an answer. So that is in our igneous
eruption report.

MEMBER VEI NER: So that when you do that,
you are basically repeating the DOE assunptions?

MR, KESSLER:  Yes.
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MEMBER VEI NER:  Thank you.

MEMBER HI NZE: W th that, we will nove to
the bridge. And | will ask John Stamati kos and his
group at the center if they have any questions or
comment s.

MR STAMATIKOCS: Well, we have |ots of
guestions that we are not going to pursue at this
point, Bill. | just would cormment that al nost all of
Meghan's presentation, it |ooks like they're from
material that is in EPRI 2006, which no one has, and
that our reviewis on the prior two EPRI reports.

M5. MORRISSEY: Right. Like | say, our
work continues to evolve. And even in the 2004
report, it may not have been stated so clearly, but we
did discuss a | ot of the rheol ogy i ssues of magnma and
what we expect as a sequence of, you know, drift
i nteractions.

So it's there, but it's not as clear as
2006 because, as you know, with tine, everything gets
to be updated and issues get to be clarified.

MR KESSLER  John Kessler, EPRI.

It's true, John. You didn't see that
| at est work because it cane out very late |ast year.
In fact, some of it we just attached to the letter to

ACNW as an appendix for a letter, even this year.
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So, indeed, we have done sone new worKk.
VW will make that available to you if you haven't seen
it. W're happy for you to take a | ook at that and
| ook at that as well.

MR STAMATI KOS: W haven't seen it. And
so we would be glad to take a look at it.

MEMBER HI NZE: Do you have any further
comments or questions at this point, John?

MR. STAMATI KOS: No, nothing else from
here.

MEMBER HI NZE: Al right. Professor
Mar sh?

MR MARSH  Yes. Professor Hinze, thank
you very nuch. Thank you, Meghan, for an informative
presentati on.

| just was curious overall what general
things -- in your slides and things you have quite a
nunber of references. Wuld it be possible that we
could actually get the bibliography on these?

M5. MORRI SSEY: Absol utely, yes.

MR. MARSH: Ckay. And the other thing, on
slide 14, for exanple, when you are tal ki ng about the
effect of magma on cars, gas tanks, et cetera, in
reference to this Detournay report and things, |

noticed in Detournay, et al., they nention Thornberg,
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a Carl Thornberg reference in 1993.

MS. MORRI SSEY: Yes, yes.

MR. MARSH. But that reference, you know,
there is nothing in the bibliography. That reference

M5. MORRISSEY: Right. That was a
per sonal communi cati on between Mastin and he. And he
gave ne an "Qops." He said | should have put a
per sonal conmuni cation in there.

MR. MARSH. Ckay. But Detournay, et al.

t hey reference Thornberg 2003.

M5. MORRI SSEY: That shoul d have been a
per sonal conmuni cation after that.

MR. MARSH. (Okay. And then you had sone
personal comunications with Larry Mstin, | guess,
here.

M5. MORRI SSEY: Right, right.

MR. MARSH  Two thousand seven? |f you
could detail that out a bit, that would be very
interesting, | think. | think it would be interesting
for all of us to see sonme sort of a conpil ation nmaybe
we can all contribute to to see sone of these effects.
| think they woul d be educational for all of us.

M5. MORRI SSEY: Ch, sure, sure, sure.

MR. MARSH. It seens |ike you' re on top of
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it abit. And soit would be interesting. That --

MS. MORRI SSEY: Yes. Larry gave ne --
yes. He gave ne quite a few references on that with
i mges and stuff from various vol canoes.

MR. MARSH. (Ckay. Thank you, Meghan.

M5. MORRI SSEY:  Sure.

MR MARSH That's all | have.

M5. MORRI SSEY: Ckay.

MEMBER HI NZE: Okay. Thank you, Bruce.

Questions? Dr. HII?

DR HILL: Britt HIl, NRC staff. Can we
go back to slide 6, please? | would just like to
followon with one of Dr. Winer's questions. For the
anal ysis that was done for the vol canic disruption
scenari o, what was the tenperature of the waste
package in these mechani cal anal yses?

MS. MORRI SSEY: That we used at the tine,
1, 200 degrees.

MR. KESSLER:  No.

MS. MORRI SSEY: For the nechani cal ones in

MR. KESSLER: John Kessl er, EPRI
No, Britt. For that one, we assuned the
wast e package was at the anbient tenperature of the

drifts prior to interaction with the magnma. So that
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had, for exanple, the mechanical properties of the
al l oy-22 at what, 100 to 200 C., sonething |ike that,
rather than the much higher tenperature nechanica
properti es.

IVS. MORRI SSEY: |'msorry. |
m sunder st ood.

DR. HILL: So what we have is apparently
a range of outcones fromtaking a cold canister and
putting it into a conduit versus the intrusive
scenari o, where the nagma has been all owed to cone in
contact with the waste package for a while. And then
there is a nechanical failure.

M5. MORRI SSEY: Right.

DR HLL: So |l think it is pretty
important to understand that if a conduit opened
i nstantaneously and tried to entrain a waste package,
there may not be rmuch significant danmage, but if a
conduit opened progressively during the course of an
eruption, say, over a period of days to weeks, the
response of the waste package in the conduit may be
nore |ike the intrusive scenario that EPRI anal yzed,
rather than the volcanic scenario in that report.
Wul d that be a fair statenent?

MR. KESSLER  John Kessler, EPRI

| amnot sure. | amtrying to understand.
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Part of the problem is we have these scenarios in
ternms of what happens when and what progresses when
and what tenperature the waste package was in.

| know the core of your question, Britt.
For the igneous eruption scenario, we nmade the
assunption that after the initial entry of the nagm
into the drift that slanms that waste package at 100
net ers per second agai nst the roof, that waste package
gets noved to the side.

And there is nothing nore that is goingto
make it out the eruption. |If anything, it is going to
get shoved down the drifts and we'll worry about it
for the intrusive scenario. So that was conceptua
nodel i ng assunptions we nade specifically when we
| ooked at and separat ed out the i gneous eruption case.

So in that case, for the i gneous eruption,
we only | ooked at the case where the waste package in
that case was roughly at the tenperature of the
repository prior to the dike conmng into that very
initial contact with the drift.

Then for the intrusion scenario work, we
did indeed | ook at waste packages that came fully up
to the tenperature of the magna.

DR. HLL: GCkay. That again is an

i mportant distinctionwhen we try to conpare different
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scenari os, say, between the NRC scenario and t he EPRI
scenario for the NRC s vol canic disruption scenario,
conduits, the volcanic feeder conduit, w dened
progressively over the course of the eruption to tens
of meters in diameter. So they would be affecting
wast e packages that had been exposed to magma duri ng
the initial interaction, but the conduit itself
doesn't formuntil perhaps days |ater.

So that's the fundamental difference,
then, fromthe EPRI anal ysis, where there are vol canic
scenari os, | ooking at only the package affected by the
initial interaction.

MR. KESSLER: Interesting scenario. And
what is NRC s nodel that has this widening? Howis it
wi deni ng?

DR HILL: That is based on the rock
record in things like Val entine and G oves, 1996 and
Dubick and HiIl, where you | ook at --

MR. KESSLER: Then answer ny question very
carefully. Were do the waste packages go during the
wi deni ng?

DR. H LL: They behave like wall rock.

MR. KESSLER: So they sit there?

DR H LL: The conduit is -- well, there

is not nuch roomto nove these around, especially if
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the drift has magma in it. And so as the conduit
wi dens and erodes the wall rock, it incorporates the
wast e package in a simlar manner to wall rock

MR. KESSLER. Ckay. Thank you.

DR. HILL: And, to conplete that, the
basis for that is howwe | ook at rock fragnments comi ng
out in analogue eruptions. And you see this
progressive incorporation of rock through the course

of the eruption in the tephra deposits at real

vol canoes.

MEMBER HI NZE: Further questions?

(No response.)

MEMBER HI NZE: | want to apol ogi ze to the
Commttee. W are overtine. | amgoing to take the

Chairman's privil ege of just asking one question. And
| think that | was having a |ate-in-the-day nonent.
On figure 27, did | hear you talk about a dog-Ieg
scenari 0o?

M5. MORRISSEY: No. This is --

MEMBER HI NZE: Pressure is such that you
woul d - -

M5. MORRI SSEY: Ckay. No. No. | wasn't
tal ki ng about a dog-1eg scenario. Wat | was talking
about here, this is the -- you know, again, back to

t he Whods, et al., nodel, where if you bring a dike,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

146

intersect to the drift, you know, it doesn't continue
up. The di ke doesn't continue to propagate to the
surface. It stops. And everything shoots into the
drifts. Okay? And that is just this scenario.

Thi s scenari o shows you what woul d happen
if that dike in the early stages continued to the
surface. GCkay? That's all it was.

MEMBER HI NZE: Thank you very much

| want to remnd all of us that there is
a full transcript of Meghan's presentation. And the
ACNWw | | make that avail abl e j ust as soon as possi bl e
to anyone that's interested. And with that, | turn it
back to you

Thank you very nmuch, Professor Mrrissey.

CHAI RMVAN RYAN: Bill, if you had any ot her
unaddr essed questions, don't hesitate to add one or
two nore if you Ilike.

MEMBER HI NZE: That's fi ne.

CHAI RVAN RYAN: Are you sure? All right.

Wth that, | thank you, Meghan, for your
presentation and thank everybody for the discussion.
We are scheduled for a 15-minute break. So we will
reconvene at 3:25.

(Wher eupon, the foregoing open session

was concluded at 3:09 p.m)
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