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PROCEEDI NGS
(9:00 a.m)
COHON: Good nmorning. |'m pleased to wel cone you to
this nmeeting of the Board. If you'll all take your seats

and get your coffee or whatever else you need to make it
t hrough this neeting, please do so.
My name is Jared Cohon. |'mthe Chairman of the
Nucl ear Waste Techni cal Review Board and it's ny pleasure
to welconme you again to this fall neeting of the Board.
As nost of you already know, perhaps all of you
know, but just in case there's one person who doesn't,
Congress enacted the Nucl ear Waste Policy Act in 1982
whi ch, among other things, created the O fice of Civilian
Radi oacti ve Waste Managenent or OCRWM within the U S. DOE
and it charged OCRWM in part, with devel oping
repositories for the final disposal of the nation's spent
nucl ear fuel and high-1level radioactive wastes from
reprocessing. Five years later in 1987, Congress anended
that law to focus OCRWM s activities on the

characterization of a single candidate for a final
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di sposal site, Yucca Mountain, on the western edge of the
Nevada Test Site.

In those sanme anendnents in 1987, Congress
created the Nuclear Waste Techni cal Review Board as an
I ndependent federal agency for reviewing the technical
validity of OCRWM s program The Board is required to
periodically furnish its findings, as well as it's
concl usi ons and recomendati ons to Congress and to the
Secretary of DOE.

Secretary Richardson has indicated that the
deci sion on Yucca Mowuntain--that is whether it is suitable
for a repository--will be based on solid scientific and
engi neering practice, date, and analysis. Technical
deci sions affecting people--and in the final analysis they
all do--nmust involve individual, comunity, state, and
nati onal views and values as to what's inportant. And,
t hey nmust be transparent to the public.

Our Board neets as a full board two to four tines
a year. We usually neet in Nevada, often in Las Vegas,
and at | east once a year in one of the comunities in Nye
County where Yucca Muntain is |ocated. However, because
we do send our findings, conclusions, and recommendati ons
to Congress and to the Secretary, we also try to neet here

i n Washi ngton once a year. |It's ny pleasure to extend



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

this special welcone to those from around and inside the
Bel tway who are able to be with us today.

The President of the United States appoints our
Board nmenbers froma |ist of nom nees submtted by the
Nat i onal Academny of Sciences as specified in the lawin
1987. The Board is by |law and design a highly nmulti-

di sciplinary group with areas of expertise covering al
aspects of nuclear waste managenent. | want to introduce
to you the nenbers of the Board, and in doing so, let ne
rem nd you that we all serve on the Board in a part-tine
capacity. In ny case, | am president of Carnegie-Mllon
University in Pittsburgh, my day job as it were. MW
techni cal expertise is in environmental and water resource
system anal ysi s.

John Arendt--John, if you'll raise your hand so
peopl e can see you. John is a chem cal engineer by
training. He's retired from OGak Ri dge National Lab, and
after doing so, he formed his own conpany. He specializes
in many aspects of the nuclear fuel cycle including
standards and transportation. John chairs the Board's
Panel on WAste Managenent Systens.

Dani el Bullen is professor of Mechani cal
Engi neering at lowa State University where he al so

coordi nates the nucl ear engi neering program Dan's areas
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of expertise include nucl ear waste managenent, performance
assessnent nodeling, and materials science. Dan chairs
bot h our Panel on Performance Assessnment and our Panel on
t he Repository.

Norm Christensen is deal of the Nicholas School
of Environnment at Duke University. Hi s areas of expertise
i ncl ude bi ol ogy and ecol ogy.

Paul Craig is professor eneritus at the
University of California at Davis. He is a physicist by
training and has special expertise in energy policy issues
related to gl obal environnental change.

Debra Knopman. Debra is director of the Center
for Innovation and the Environment at the Progressive
Policy Institute in Washington. She's a former Deputy
Assi stant Secretary of the Departnment of Interior.
Previous to that, she was a scientist in the USGS. Her
area of expertise is groundwater hydrol ogy, and she chairs
the Board's Panel on Site Characterization.

Priscilla Nelson, we're delighted to note, is the
new y appointed Director of the Division of Civil and
Mechani cal Systens in the Directorate of Engi neering at
t he National Science Foundation. She's a former professor
at the University of Texas in Austin and is an expert in

geot echni cal engi neering.
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Ri chard Parizek is professor of hydrol ogic
sciences at Penn State University and an expert in
hydr ogeol ogy and environnental geol ogy.

Don Runnells is professor eneritus in the
Department of Geol ogi cal Sciences at the University of
Col orado at Boul der, and he's a vice-president at Shepherd
MIller, Inc. H's expertise is in geochem stry.

Al berto Saglés is professor of materials
engi neering in the Departnment of Civil Engineering at the
Uni versity of South Florida in Tanpa. | amvery pleased
to note that Al berto was recently naned a Di stingui shed
University Professor at this institution. W congratul ate
Al bert on behalf of the whole Board. Alberto is an expert
on materials engineering and corrosion with particul ar
enphasis on concrete and its behavi or under extreme
condi tions.

Jeff wWong is chief of the Human and Ecol ogi cal
Ri sk Division of the Departnent of Toxic Substances
Control in the California Environmental Protection Agency
in Sacramento. He is a pharmacol ogi st and toxi col ogi st
with extensive expertise in risk assessnent and scientific
t eam managenent. Jeff chairs our Panel on Environnent,
Regul ations, and Quality Assurance.

That's our Board. |'mdelighted that they all



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

coul d be here today.

Many of you know and have worked wi th our
excell ent staff of which we're very proud and for which
we're very thankful. They're sprinkled strategically in
sartorial splendor there in front of the divider |ooking
their usual keen and incisive selves. |'mdelighted they
could be here. Bill Barnard--Bill, raise your hand
pl ease--is our executive director. MKke Carroll who is
not here today because he's covering another activity for
the Board is the deputy executive director for the Board.

W will have with us or already have with us two
consultants for this neeting. | want to point themout to
you. Naom Oreskes sitting with the staff--do that again,
Naom ? Thank you. She's an Associ ate Professor of
Hi story at University of California-San Di ego. She has a
very interesting background with a PhD in both geol ogy and
the history of science from Stanford. She's an NSF Young
| nvestigator. She works on scientific nmethods; in
particul ar nodel validation which is why she's with us and
she'll be participating tonorrow in the Panel

Roger Newman is not yet with us. He's a
prof essor at the University of Manchester Institute of
Sci ence & Technology in the UK. He'll be flying in |ater

today. He'll be with us all of tonmobrrow. He also had a
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time at Brookhaven and he's an expert in corrosion and
he'll also be participating in the Panel discussion
t omor r ow.

That's our staff and our consultants. | want to
say a little bit nore about where the programis a little
bit nore about how we'll conduct this neeting.

Since our June neeting in Beatty, Nevada, the
Board has issued two letters to OCRWM The first letter
addressed the OCRWM s repository design efforts and
poi nted out that sonme critical uncertainties about the
performance of the proposed repository could be reduced in
the opinion of the Board if a design were chosen that kept
tenperatures bel ow the boiling point of water. W had
ot her things to say, but that was the key point we nmade in
that letter. The second letter addressed the OCRWM s
ongoi ng technical investigations. Copies of both letters
are avail able on the tables outside or inside? OQutside?
Qutside. |If you're interesting in getting copies of those
letters, they're on the table outside the nmeeting room
They' re al so avail able fromour website if you prefer to
access them that way.

This nmeeting which we start right nowis a very
i nportant one. All of our nmeetings seemto be inportant,

but as we approach 2001, they seemto increase in
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i nportance and this is no exception. W' re going to have
a very full two days of presentations and di scussion on
significant and tinmely topics. W're very fortunate for
Lake Barrett, the Acting Director of OCRWM to be with us
today. You'll be hearing fromhimshortly. He wll be
provi di ng his perspective on the programincluding sonme

t houghts of what is happening on Capitol Hill and on the
budgetary prospects for the program Lake, we're
del i ghted you could be with us again and I'Il call on you
again in a mnute.

In addition, you will be hearing from Ray Cl ark
who represents the Environnental Protection Agency. The
EPA, as many of you know, has recently released a proposed
envi ronnental standard for Yucca Mountain and we're very
pl eased that Captain Clark could join us today to describe
t he EPA's proposal.

Most of the rest of today will focus on OCRWM s
evol ving repository strategy. The OCRWM i ssued its first
wast e isolation and contai nnent strategy slightly nore
than three years ago. It revised it about a year and a
half later. Since that time, as you probably know, the
viability assessnent has been conpleted. Insights from
t hat exercise are now being incorporated into a new

strategy. Steve Brocoum and Abe Van Luik wll talk about
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the status of the repository strategy and will provide a
context for the nore detailed talks that will follow them
W t hout commenting on its substance, |let me note
that the Board is pleased that OCRWM has mai ntai ned a
repository safety strategy as a living docunent. W see
that as very positive; a docunent that keeps abreast with
new i nformati on bei ng devel oped fromfield and | aboratory
i nvestigations. The Board believes that the strategy is a
critical piece in the OCRWM s efforts to nake a safety
case that is clear, transparent, and technically rigorous.
Tonorrow the enphasis of the nmeeting will shift
sonmewhat. After hearing from Jean Younker about the Yucca
Mountain Project's plans for testing and analysis prior to
site recommendation, we'll be concentrating on the
guestion of nodel validation which we feel is a very
critical subject. G ven the central role now being played
by quantitative perfornmance assessnent, the question of
the validity of the nodels that underlay those
cal cul ations is obviously inportant. We'Ill be hearing
three presentations fromthe OCRWMin this area. The
first will be a general overview of the topic. Then, we
w || hear about two specific nodels, one dealing with
seepage into the repository drifts an the other dealing

with corrosion of the outer layer of the waste package.
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Fol | owi ng, those presentations, we will have an
organi zed round tabl e discussion on nodel validation that
| referred to before. The participants in that discussion
I ncl ude sonme nenbers of our Board, several technical
experts frominside the project, and sone from outside,

I ndependent experts on the subject.

Finally, et me say a few things about the
opportunities we're providing for public coment and
interaction during the neetings. |It's sonmething that's
extrenmely inmportant to the Board. [It's sonething that
we' ve worked on and always tried to perfect our
interaction with the public and given the public as nmany
opportunities as possible to participate in our neeting.
Even our configuration of tables to give a nore
interactive feel to it is sonmething that we've paid
attention to.

We're planning three public comment periods
during the course of the next few days. One at 11:30
today and one at 4:30 today. The third one wll be
tomorrow at 11:30. Those wishing to coment should sign
t he Public Comment Register at the check-in table where
the two Lindas are stationed. That's Linda Hiatt and
Li nda Coultry. They'll be glad to help you in signing up

and being prepared to comment publicly when the tine
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arises. Let nme point out and I'lIl rem nd you again | ater
t hat dependi ng on the nunmber of people signing up, we nmay
have to set a time |limt on individual remarks.

As an additional opportunity for questions and

continui ng sonething we've tried out successfully at our
| ast two nmeetings in Nevada, you can submt witten
questions to either Linda during the neeting. W'IIl mke
every effort to ask these questions; that is the chair of
the neeting at the tinme will ask the question during the
meeting itself rather than waiting for the public coment
period. We'll do that, however, only if time allows.
And, as | pointed out already, we have a very tight agenda
and it very well may be that time will not allow this. If
that's the case--that is there is not adequate tinme during
the neeting itself--we will ask those questions during the
public comment period.

In addition to witten questions to be asked by
us, we always welcone witten comments for the record.
Those of you who prefer not to nake oral comments or ask
guestions during the neeting may choose this other witten
route at any time. W especially encourage witten
comments when they're nore extensive than our neeting tine
al |l ows.

Finally, | need to offer our usual disclainmer so
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t hat everybody is clear on the conduct of our nmeeting and
what you're hearing and its significance. Qur neetings
are spontaneous by design. These are not scripted events
even though I'mreading from prepared remarks. These are
not scripted events. Those of you who have attended our
nmeeti ngs before know that the nenbers and especially these
menmbers of this Board do not hesitate to speak their
m nds. Let nme enphasize that is precisely what they're
doi ng when they're speaking. They're speaking their
m nds. They are not speaking on behalf of the Board.
They' re speaking on behalf of thenselves. Wen we are
articulating a Board position, we will make that clear in
our comments. O herw se, we're speaking as individuals.

Well, with those opening remarks out of the way,
it's now ny pleasure to welcone back to the Board Lake
Barrett, the Acting Director of OCRWM Lake?

BARRETT: Thank you, Jared. Good norning, M.

Chai rman and nmenbers of the Board. It's a pleasure to be
here as always. | actually think there are probably nore
people to be dealt when we have these neetings in Nevada
than there is when we have it in the Washi ngton area.

First of all, |I would like to provide ny coments
for a broad overview of the program There will be a | ot

of details that we're going to go through later on with
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the staff. So, I'll try to be very brief on that.
First, I would |ike to make an i nportant
announcenent related to the managenent of the program
Last nonth, President Clinton nomnated Dr. Ivan Itkin to
be the Director of this office. Dr. Itkin has earned his
PhD in mathematics at the University of Pittsburgh and has
wor ked as a nucl ear scientist for Westinghouse
Corporation's Bettis Atom c Power Laboratory in the design
of nucl ear propul sion systens for the U S. Navy. For the
past 25 years, he has served as a Denobcratic legislator in
t he Pennsyl vani a House of Representatives rising to be the
Denocratic Whip and he was al so the Denocratic Party's
nom nee for Governor in 1998. The Senate is scheduled to
hold a hearing for he and two other Interior nom nees
tomorrow norning and we | ook forward to wel comi ng him as
soon as he's confirnmed with which we hope is very soon
Sonme ot her devel opnents in the program since | ast
time | talked with you. On August 6, we initiated the
di stribution of the draft Environmental |npact Statenent
for Yucca Mountain. We believe that was a very nmgjor
m | estone for us. |In accordance with our philosophy of an
open, transparent program we have al so placed the
docunent on our Internet website along with the references

to facilitate broad di ssem nation of the information to
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all. The Notice of Availability was published in the
Federal Register on August 13 which officially started the
180-day review comment period. The 180-day comment period
responds to requests fromthe State and fromthe | ocal
government units for the additional time for all parties
to review and coment on the docunment. We wll hold

nuner ous public hearings between later this nmonth and in
January of next year with the public comment period
closing in early February of 2000. W expect to publish
the FEIS ate in 2000 probably comensurate with the site
recommendati on consi deration report that Dr. Brocoum and
others are briefing you about in sone detail |ater today
and tonorrow.

The draft EIS indicated that the Departnent's
preferred alternative is to proceed with the proposed
action to construct, operate, and nonitor, and eventually
cl ose and seal the geol ogical repository at Yucca Mountain
if the site is suitable under law. This analysis of the
repository performance under a variety of inplenenting
alternatives indicates that the Yucca Mountain repository
woul d pose little risk to future populations in the
vicinity of Yucca Mountain and affirms concl usi ons of the
viability assessnent. The EIS al so includes anal yses of

transportation of spent fuel to Yucca Muntain under
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di fferent operations nethods. These anal yses add a key
technical elenent to the public debate over the nanagenent
of spent nuclear fuel and denonstrates that the risk of
transporting spent fuel are low. Qur analysis of the
transportation inpacts is consistent with the analysis
done by the Nucl ear Regul atory Comm ssion to support its
rul emaki ng on reactor |ife extension, as well as other
anal yses done by the Departnent on transportation of fuel
i n other prograns.

The draft EI'S al so anal yzed the consequences of
continued storage of spent fuel and high-1level radioactive
defense waste at current sites by the nucl ear power
i ndustries and the Departnent of Energy under what is
referred to as a no action alternative. Because it would
be highly speculative to attenpt to predict future events,
we illustrated one set of possibilities by focusing our
anal ysis on the no action alternative on two scenari 0s;
continued storage with effective institutional controls
for 10,000 years which is the sane period of focus or the
primary focus for the repository and conti nued storage
with no effective institutional controls after 100 years.

These anal yses cannot be viewed as accurate predictions
of the future scenarios. W recognize that neither

scenario would be likely if there were a decision not to
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devel op a repository at Yucca Muntain. However, they are
part of the draft EIS analysis to provide a baseline for
conpari son to the proposed actions consistent with the
Nucl ear Waste Policy Act and the National Environnental
Policy Act, as well.

On August 18, another significant mlestone in
the Nation's geol ogi cal disposal program was achi eved when
the EPA released its proposed site-specific rule for
di sposal at Yucca Mountain. The Departnment is review ng
this proposed rule and will submt comments as part of the
rul emaki ng process. The Departnent's primary concern is
that the technical aspects of the rule should not only
protect the public health and safety and the environnent,
but also be a fair test of the safety of a repository that
I's denonstrable in a rigorous |licensing proceeding. |
understand that Ray will be here this afternoon and speak
to you nore in detail.

The EPA's proposal responds to the 1992 Energy
Policy Act's direction to develop a site-specific
regul atory framework for Yucca Mountain. The Nucl ear
Regul atory Conmm ssi on proposed a site-specific licensing
regul ation earlier this year to provide the technical
requirenents and criteria to inplenment the site-specific

standard. Together, these two regul ations should provide
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a logical and conplete set of regulatory requirenents for
eval uating the Yucca Mountain repository focusing on its
ability to protect the public health and safety and the
environnent. Consistent with its regul atory approach, the
Department submtted a new site-specific revision to its
siting guidelines which was 10 CFR 960 for geol ogic
repositories to the Office of Managenent and Budget for

i nt eragency review also in August. This version responds
to public comments that we received in our 1996 proposed
revision and is consistent with the updated proposed
standards fromthe EPA and the technical requirenments and
criteria fromthe Nucl ear Regul atory Conmi ssion. This
revision uses the | atest anal ytical nethods and best
science available in order to support a site
reconmendati on decision. After interagency review, we
intend to issue these revisions for public comment period
| ater this year.

Now, turning to the program budget. As | noted
in June, the Adm nistration submtted a fiscal 2000 budget
request of $409 million for the program The Senate
appropriations included $355 mllion for nuclear waste
di sposal which is 54 mllion | ess than our request. The
House appropriations bill provides $281 mlIlion which is

$128 mllion |l ess than our request. W expect that the
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differences will be resolved by conference commttee
within the next few weeks.

In light the funding is likely to be I ess than
that requested, the Departnent is currently reeval uating
activities taking into account the advances in the
reference repository and waste package designs. W are
prioritizing the activities nost inportant for devel opi ng
i nformati on needed to support a secretarial decision on
whet her or not to recomend the site to the President. W
w || enphasize the science and engi neering activities that
nost effectively reduce the |evel of uncertainty in the
performance of the repository. Building on the nmonmentum
achieved in the last four years, our objective remains to
devel op the docunentation to determne if Yucca Muntain
is suitable to support a Secretarial decision in 2001, and
if the site is reconmmended, a |license application in 2001.

In our prioritization the site recomendation is nore
i nportant than the |license application at this time in
prioritizing the work. However, it is probable that if
t he budget reductions are significant, our current program
schedule m | estones will have to be adjusted.

Now, turning to legislation. |In June, | spoke to
you about the conprehensive bills on the managenent of

spent fuel and nuclear waste that were introduced in both
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houses of Congress; H R 45 and S. 1287. While both bills
have been passed by their respective commttees, there has
been no formal activity since then on either bill. There
i's an understanding that sonme of the proponents of S. 1287
would like to bring it to the floor this nonth or next
month. There's a | ot of inportant business before the
Congress and I'm not sure when that will be addressed, you
know, if it will be, and in this time period. The

Adm ni stration opposed H R 45 because it would pl ace
interimstorage facility in Nevada prior to conpletion of
the scientific and technical work necessary to determ ne
if a final repository be located there. VWile the

Adm ni stration has not devel oped an official position on
S. 1287, the Secretary has enphasized the Adm nistration's
objection to any bill that precludes the EPA from
establ i shing standards for Yucca Mountain which S. 1287 in
its present state would do.

Now, turning to Board reports. We will issue
shortly the two reports the Board issued in April on the
viability assessnent and the Board's '98 activities.
They' ve been conpl eted by our office and they are awaiting
clearance in the Secretary's office. So, | suspect in the
next couple days we will send those to you. W have just

responded to your July letter regardi ng our eval uation of
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alternative repository designs and are preparing the
response to your August letter on the scientific

i nvestigations on the program Related to the Board's
comments on alternative designs, | would like to now

di scuss sone of the background on what we've done on the
sel ection of an alternative design.

We appreciate the Board's recognition that a
conprehensi ve and resource intensive effort conducted by
our managenent operating Managenent and Operati ng
contractor has resulted in a nuch better understandi ng of
the relative inportance of the many factors involved in
repository design. W have used the results fromthis
eval uation of alternative designs and the results of
subsequently anal yses perforned by the M&O, as well as
policy program consi derations to select the next
generati on design concept that will be used in devel oping
our evaluation for the site recommendation. This decision
is based on the technical work of the M&O integrated with
programmati c policy considerations of flexibility,
fairness, and equity within and between generations.

We agree with the Board the repository design
concept and, in particular, the tenperature regine
associated with that concept, can effect the cunul ative

uncertainty in estimates of long-termrepository
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performance. W also recognize that this uncertainty may
af fect the confidence and deci sions regarding the
suitability of the Yucca Mountain site. W have sought to
select a design to specify conditions on the

i npl ementation that are responsive to the Board's concern
whi |l e balancing all significant factors including |ong-
term public safety, inter- and intra-generational equity,
wor ker safety, and cost. W have enphasi zed the need for
flexibility to insure that the scientific and engi neering
data gathered throughout the site characterization,
construction, operation, and nonitoring, as well as
evolution in national policies can be accommodated through
reasonabl e changes in the repository design or the
repository operational concept.

The concept we selected is based on the design
alternatives recommended by TRW but al so includes the
follow ng, flexibility-enhancing conditions on its
i npl enent ati on.

One, the design will permt the repository to be
kept open with only routine maintenance for approxi mtely
125 years frominitiation of waste enplacenent which is
approximately the time necessary for the ventilation
systemto renove sufficient heat to keep the drift walls

bel ow boiling foll ow ng closure.
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Two, the design will permt the repository to be
cl osed during the period from50 years to approxi mately
125 years or nore fromthe start of waste enpl acenent.

The design will not preclude keeping the repository open
with appropriate mai ntenance and nonitoring, for up to 300
years following initiation of waste enpl acenent.

Three, the sensitivity of postclosure perfornmance
in the repository systemto uncertainties associated with
a coupled thermally-driven processes will be exam ned for
precl osure ventilation durations of 50 and al so 125 years.

The nodels that are the basis for the evaluation
of the thermal conditions will be refined to reduce
conservatism The design options that can increase the
efficiency of heat renmoval will also be evaluated as we go
forward.

The sel ected design concept provides the
flexibility to adjust enplacenent conditions and the
ventil ation design and the duration of that ventilation to
keep the rock tenperatures below 96 and as cool as
reasonably achi evabl e given the technical, institutional,
and cost considerations. It also provides the flexibility
to increase rock tenperatures should new scientific and
engi neeri ng data show that such an alternative would be

benefi ci al .
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The design concept we selected al so preserves the
flexibility for future generations to determ ne whether to
close the repository pronptly or to keep it open for as
| ong as 300 years with appropriate nmaintenance and
nmoni tori ng based on their judgnents regarding the
significance of the uncertainties. The closure assunption
of 50 years is consistent with the retrievability period
required by the Nucl ear Regul atory Comm ssion and should
provi de adequate tinme to conplete the perfornmance
confirmati on program prior to repository closure.

Now, | would like to turn to our site
recommendati on program The programis now working toward
conpleting the technical docunentation necessary to
evaluate the site suitability to support a Secretari al
deci si on of whether or not to recommend the site to the
President. Qur selection of the next generation design
concept was a significant step in that goal. W are
updating the repository safety strategy and refocusing our
site characterization efforts to reflect this design
evol ution. We expect that sone work planned in the
viability assessnent can logically be elimnated or
deferred to the performance confirmation programas a
result of our design enhancenents. we are enphasi zi ng

sci ence and engineering activities that nost effectively
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reduce the level of uncertainty in the performance of the
repository and which are al so needed to inprove our
confidence in decisions regarding this suitability of the
Yucca Mountain site.

We are continuing to gather and anal yze rel evant
data, sonme of which you will hear about |ater today from
Mark Peters. Follow ng conpletion of the detailed process
nodel s to descri be the system performance and the
abstraction of these nodels that are used in a performance
assessnment, we will generate another major iteration of
the total systens performance assessnent. This
information will be the basis for the site recomendati on
consi deration report which we plan to issue for public
comment in Novenber of 2000. We will then refine the
process nodels and the total system performance assessnent
and use the refinenents, together with the comments from
the public, the States, the Native American |Indian Tribes,
Nucl ear Regul atory Comm ssion, and this Board as input in
t hat process in those final revisions.

The programs work remains focused on the
activities that we feel are nost inportant to devel opi ng
the informati on needed to determine if the site is
suitable, and if suitable, support the Secretary's

deci si on on whether or not to reconmend the site to the
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President. The viability assessnent followed by our

sel ection of a design concept for the next phase of the
project activities and the correspondi ng update of the
repository safety strategy has clarified the remaining
work and illum nated those technical issues that need to
be further addressed. W have started this remaining
wor k, and input fromthis Board regarding the technical
and scientific validity of these efforts will be very

i nportant as we proceed toward the conpletion of the site
characterization phase of this program

Those conclude ny remarks and | woul d be pl eased
to address any questions that the Board may have.

COHON: Thank you very nuch, Lake. | just want to
enphasi ze for the record that we have a wonderful new
desi gn standard as cool as reasonably achi evable which, in
fact, of course, you know, fashion designers have been
followi ng for many years and now DOE has caught up
That's great.

Let me just use the prerogative of the Chair to
ask you a question. |It's good to hear that you' re going
t hrough the effort of prioritizing activities in |ight of
t he uncertain budget situation. Could you tell us what
happens if you get the House nunber?

BARRETT: That would be a significant budget
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reducti on which would result in schedul e changes. CQur
approach on this is to prioritize the work to support the
first national decision which is the suitability of the
site which we think is the nost inportant and defer
i cense application work that we can catch up. For
exanmpl e, we've already taken steps within the famly and
that includes the TRWcontractors to defer preclosure work
that's necessary for a license application. So, we're
expecting sonewhere between the 280 and the 355. W are
hoping that it's very close to the center mark in the m d-
300s. Wth that, we believe that we would defer the
precl osure work and can basically maintain the set of
necessary scientific postclosure work which includes the
natural sciences and corrosion, things that the Board is
focusing on, to hold the site recommendati on to schedul e.
As you start to go bel ow, say, the 340 or 330 usable
nmoney--this is after you take the State and the County
moni es out which will be a national policy statutory
deci sion; we've asked for that noney--then, we my have to
start deferring the site recommendati on dependi ng on what
it is. So, we'll have to | ook and see where that would
be. We have said that if we get the 380, we believe we
can get the 380 |l evel, we can probably cone close to

m ni mal delay on the |icense application and catch back
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up. If it starts to inpact the site suitability
postcl osure, that is hard to catch back up again. So,
we'd see slips ranging up to a year.

Now, the House situation at 281, we would have to
reduce staff by al nbst 1,000 peopl e--we have about 2200 or
so on the staff now-the reason being, there's term nation
costs. So, when you have to conme down that nuch, it is
very significant inpacts. | would expect that a |icense
application on that scenario would be del ayed about a year
and very likely the suitability would be del ayed a
commensur ate anmount al so because our first three nonths
are going to be just basically keeping from being anti -
deficient. We went through this back in '96. It was
traumatic then and this would be traumatic again if that
case were to happen. | amvery hopeful that the House of
Representatives can deal with their allocation issues and
that the results will be sonmething closer to the Senate
situation. We are all very hopeful of that, but we'll
have to wait and see what happens over the next several
weeks.

COHON: Thank you, Lake. Other questions from Board
menmbers? Debra Knopman?
KNOPMAN: | don't want to go through every budget

item Lake, but I think it would be hel pful to clarify
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where sonmething |ike further work on transportation
studies routing would cone in under these various budget
scenari os that you've just gone through.

BARRETT: You know, we're trying to hold the site
recomendati on schedule. The site recommendati on schedul e
requires the final Environnmental |npact Statenent to be
done. We are funding the hearing process. | think we're
going to have, you know, 17 public hearings we're going to
do. We will have public informtion neetings, you know,
basically as requested and a reasonabl e request we w ||

grant. So, what's necessary to support to the FEISis a

hi gh-priority work. It goes with the site recomendati on.
We need to have a bal anced program | referred to this
to staff. It's sort of like a chain picking up a heavy

| oad. You want to nmake every link of the chain the sane
strength. |If you have one length that's bigger than the
other link, it doesn't matter and the chain is only as
strong as the weakest link. So, the FEIS work needs to be
supported for going on with site recomendati on al ong
wi th, say, the natural sciences, the engineering, the
whol e t hi ng.

So, as far as additional transportation work, we
will do what's necessary for the FEIS and we'll go into

t he public hearing process.
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COHON: Dan Bul | en?

BULLEN: Lake, when you introduce a concept or a term
li ke "as cool as reasonably achievable", you i mediately
draw a parallel to as | ow as reasonably achi evable with
respect to dose base protection and radiati on workers and
the public. And, | guess, the question that | raise and
maybe it will be answered in |ater presentations, is how
do you define what reasonable m ght be? Do you do a risk
basis estimte using the performance assessnent nodel s or
does it turn out to be a cost benefit analysis? What
ki nds of things define reasonable or how do you envi sion
reasonable to be defined for as cool as reasonably
achi evabl e?

BARRETT: That's what we did as we went through this.
We didn't put $1000 per man-rem and those of you who can
go back to Appendix |I to Part 50 through, you know, those
ki nds of days, it is not a quantitative analysis. You
cannot quantify these. It is a qualitative judgnment where
you are bal ancing the programmatic flexibility
consi derations. Following the Board's letter from July,
we did this in an open docunented way. That is in the
Board actions that |1've signed to balance that. That's
really what it is. It is not an analysis, per se; it is a

judgnent that is witten down as to why we chose and we
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wei gh very heavily the flexibility for future generations
in that and not to foreclose options through a design
requirement at this tinme. There is not a mathemati cal
al gorithm of the old $1000 per man-rem and that never
wor ked then and it doesn't work now.

BULLEN: Thank you

COHON: Ot her questions? Richard Parizek?

PARI ZEK: It's a question about the selection
activities that m ght be postponed for a validation stage.
Sone of this m ght be dealing with some uncertainty, sone
of it mght be work that you really couldn't do up front,
but may be quite critical as to when it may create sone
uncertainty about the suitability of a site. You've got
to make a recommendati on about suitability on schedul e.
I f you postpone sone activities until after site
recommendati on, that m ght be the fatal flaw or create a
great uncertainty, you know, in the program Kind of sort
that out. WII|l we hear about your priorities and how
t hese are decided upon at this stage because it's quite
critical?

BARRETT: Yes.

PARI ZEK: --sure that at the end point that you
haven't postponed sonme key things that really should have

been addressed up front before site recommendati on.
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BARRETT: Yes, you'll hear nore about that as
basically it's the application of the repository safety
strategy. It's kind of where that shows as we're gui ded
by the TSPA work and the uncertainties in the TSPA, as the
Board has pointed out. W desired to do the $409 mllion
suite of work. Well, our desire is not being net. Very
seldomin life do | find in nmy personal situation that ny
desire is always met. Now, can we do what is necessary
for a suitability? Now, what is necessary? W nust do
that floor. Now, what is necessary versus what is
desirabl e? And, desirable can be put into the performance
confirmati on because this is an easily reversible process.

So, as we namke a very inportant national decision if the
site is suitable and go through that political process as
laid out in the Act, that is a very solem decision. But,
it is not a reversible decision if science tells us
sonmething different. But, there nust be adequate
uncertainty to sustain that decision for us to recomend
to the Secretary, the Secretary to recomend to the
President, for the State of Nevada Governor and the State
Legi slature to do their actions. So, we need to have an
adequate base. We're all struggling. 1'll say we are
struggling trying to determ ne what is the nost inportant,

what is the absolutely necessary work that nust be done,
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what is desirable in confirmatory work that can be done
| ater? And, we don't know quite at what level--if it's
340, 330, 320--where we say, no, in our judgnent we did
not do the necessary work for the suitability. So, we
have deferred al nost all other activities focusing on
basically the postclosure reginme. Prioritization is to do
the suitability which includes doing the FEI'S, but we've
deferred pretty nmuch all general transportation work.
We' ve deferred alnost all repository surface work. | am
trying to do all ny issues dealing with the |awsuits and
the utilities with just a very small skeleton staff in
Washi ngton and trying to isolate the Yucca Mountain
Project fromthat trauma so they can focus on Job One
which is are we doing sufficient scientific work to
address the suitability.

The Board's views, | think, is extrenely
i nportant and this is a very tinely neeting as we are
basically getting our algorithnms together so that we do
the nmost inportant work and then we're going to decide
after we do the nost inportant work is that work
sufficient to support that decision? That's the process
we're going through this fall. So, it's tinely that you
see, what | call, the application of the repository safety

strategy using the TSPA and the prioritization of the
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work. And, we nust and | think the Board in all practical
pur poses, if we're not satisfied that we've done the
necessary work, then the suitability decision would have
to be deferred until the necessary work can be done.

COHON: Thank you very much, Lake.

BARRETT: Thank you.

COHON: | call on now Ray Clark to tal k about the EPA
standard. Ray Clark is a Captain in the U S. Public
Heal th Service who has been detailed to the U S. EPA in
the Ofice of Radiation and Indoor Air. Wl come, Captain
Cl ar k.

CLARK: I'd like to thank the Board for inviting us
here today. |It's been long in comng, but it's finally
here. It was nice to hear Lake say that EPA has proposed

a standard rather than when EPA proposes a standard.
Before | get started, | wanted to recogni ze two
of the people fromny office that are here with me. Dr
Ken Czyscinski is in the back back here. He's our
geol ogi st/ geochem st. Frank Marci nowski is the acting
center director for Center for Waste Managenent and Deputy
Director of the Radiation Protection Division.
Since you squeezed us into the agenda anyway,
"Il really try to fly through these. [|'Il provide a very

short background on how we got to Yucca Mountain
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St andards, go through sone of the provisions and a little
bit of the rationale on how we reached the proposed
standards that we have, and then very quickly the plans
for the future of the final standards.

As the Chairman said earlier, the Energy Policy
Act, of course, gave us the authority to set these site-
specific standards. | was also told that the contract was
a National Acadeny of Sciences to provide technica
recommendati ons on the bases for the standards. W did do
that. They gave us their findings and recommendati ons and
"Il mention that a little bit later. Finally, the NRC
i censing regul ati ons which have now turned into Part 63
are to be consistent with the EPA standards. W did
propose those, at |east published in the Federal Register
on August 27.

One of the earliest questions that came up in our
del i berations was how do we take into account the NAS
report? The Energy Policy Act said that our standards
wer e supposed to be based on and consistent with the NAS
findings. We finally arrived at the conclusion that we
were not absolutely bound to what the NAS said, but of
course, do weigh heavily, particularly in the technica
areas where NAS is obviously the strongest. The NAS panel

did help us out because they did a fairly careful job of
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separating policy fromtechnical issues, at |east that was
our inpression. So, therefore, a |ot of their findings
were written as suggestions or as thou shalt or thou shalt
not .

The second thing was that Congress directed us to
set standards by rule. So, by that, we think by rule
usual |y means you go through a public rul emaki ng process,
and obviously if you're famliar with the report, there
are many pl aces where they tell us or the NAS even says go
t hrough a rul emaki ng.

The final thing is that setting standards such as
this is a federal function and not getting high-handed
here, but if we were to assune that whatever NAS said was
a standard, it's possibly getting into constitutional
issues. But, I'mcertainly not a |lawer, |I'mnot an
engi neer, as | said. So, those are the bases of how we
wei gh the NAS report.

A big consideration also is our Part 191 generic
st andards which, of course, do set a precedent for
protection. They have been used for certification of the
WPP facility and al so being used for approval of the
greater confinenent disposal facility.

Getting to the standards thensel ves, as you can

see, we have two subparts, one storage and one di sposal.
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The NAS didn't address storage, at all, in their report.
For disposal, individual protection standards, hunman

i ntrusi on standards, groundwater protection, and a couple
of other provisions that limt some of the considerations.
As far as storage, storage is also taken to nean as
managenent both on the surface and in the repository
itself. The proposed standard is 150 m crosieverts or 15
mlliremfor the English speaking people in the crowd.
That is commtted effective dose equivalent. W divided
the applicability of rules between in the repository and
outside the repository. Again, a legal interpretation,
the Energy Policy Act says that we're supposed to set
standards for storage and disposal in the repository. So,
we took that literally. So, the new standards woul d cover
storage in the repository or managenent. The Part 191
generic storage standards cover the surface operations
that occur within the Yucca Mountain site. Those two

woul d be conmbi ned and that's what would be conpared with

the 15 mlIlirem standard.
This level--and we'll get into this again shortly
and I'll just point it out now-is also consistent with

Part 191, of course, since we're using it and it's also
t he NAS suggested annual risk level of 10°® to 10° which is

20 to 200 mcrosieverts at |least in our system
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Moving on to the disposal standards which is
probably of nore interest here than the other, again we
have 150 m crosieverts under the effective dose through
all pat hways over 10,000 years. One place we've not
foll owed the NAS recommendati on was we've used what we've
call ed a reasonably maxi mally exposed i ndivi dual as
opposed to a critical group which is what NAS recomended.

This individual is a theoretical person who is in the

hi ghest exposed group--and this is the theory behind it--
in the highest exposed group, but not the maximlly
exposed individual. W're trying to keep analyses into
what woul d be reasonably expected in an actual situation.
The way you arrive at that is to set one or a few of your
paranmeter values at their maximum These are the exposure
paraneters and set the rest at a nmean or nedian val ue, an
aver age val ue.

So, what we've proposed is that this individual
be | ocated near the Lathrop Wells intersection. | suspect
nost peopl e here know roughly where that is. [It's about
20 kil oneters south of the repository. W think that
using this nmethod of calculating a dose puts you in the
sanme place as the critical group approach that NAS
recommended. The other reason for not using critical

group i s because EPA has never used it in the past;
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however, there have been prograns which have used
reasonably maxi mum i ndi vidual in other areas of the
agency. We'll get to that in a mnute. This person would
be representative of the current residents in Amargosa
Val l ey; in other words, physiology, lifestyle, all those
sorts of factors that are considered. One of the maxi mum
val ues that we would direct is that they drink two liters
per day of groundwater. | should point out, | guess, that
this Lathrop Wells is also one of the other factors that
woul d be considered to be one of the maxi num paraneter

val ues.

|'ve already touched on a little bit of this. In
fact, probably nost of it. This gives just a little nore
expl anati on of why we chose RMElI rather than critical
group and | think I'"ve hit on nost of that. In the
interest of time, we'll skip on to the next one.

Human i ntrusion standards. Here, the NAS said
human i ntrusi on or assuned human intrusion will occur.
It's just you can't do a--well, renpve it froma
probabilistic assessnment. Just assunme that it occurs and
it occurs once or tw ce or whatever you recommend and do
the analysis to test the resilience of the repository.
And, here's a place where they recommended that we use

public rul emaki ng process to establish this scenario. The
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limt that we' ve put on this which again foll ows NAS
recommendation is 150 m crosieverts per year--that shoul d
be CEDE, as well; | see that got left off--within 10,000
years. The scenario is a single intrusion through a waste
package as a result of water exploration. W specifically
say water exploration to set sone sort of alimt on
borehol e size. Borehole goes clear to the aquifer and you
assune that it is not carefully sealed. The timng in our
scenari o, the intrusion would occur as soon as the
cani ster or waste package, nore properly |I guess, is
sufficiently degraded that the drillers wouldn't recognize
that there's a waste package there. | guess to follow up
on that a little bit, in other words, we didn't set a
particular time for the intrusion. It would be up to DOE
and NRC wor ki ng together to establish that.
An alternative approach is also in the proposal.

It depends on the timng of the intrusion which, in turn,
depends on the corrosion of the canister, of course. This
intrusion could not occur prior to the 10,000 years. W
woul d require DOE to put the results of their analyses in
t he Yucca Mountain EI'S. Now, obviously, we probably
woul dn't get themto put it in the first draft of the EIS,
but presumably there will be a final EI'S, as well as nost

i kely supplenmental EISs as tinme goes along. This would
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not require NRC consideration if it was shown to occur
after 10,000 years in the licensing application, at |east.

One of the nore fun ones, groundwater protection
standards. W' ve proposed the limts to be the maxi mum
contam nant | evels as established under the Safe Drinking
Water Act. These are the sane |[imts that are established
or used by the agency in other prograns, non-radi oactive
wast e di sposal and various other areas. These would be in
a representative volune of groundwater and we will get to
that in a mnute or two what that nmeans. That bottom
bullet just lists the MCLs.

Why have separate groundwater standards, a
guestion we've been asked once or twice. First of all,
it's the Adm nistration policy to protect ground water and
the way that is currently being done is to use the MCLs as
groundwat er protection. The intent is to protect the
current and future uses of the resource. Part of the
phi |l osophy is also it's a |lot easier to prevent the
contam nation than to try to detect it, especially in a
| arge aquifer--well, I"msorry, in an aquifer and it's
al so cheaper to do that rather than having a facility
decl ared possi bly a SuperFund cl eanup site or sonmething in
the future and then try to go in and clean that up. It's

al so, as | nentioned earlier, consistent with other
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progranms. Part 191 has separate groundwater standards.

The WPP certification was based on Part 191. So,
therefore, it used groundwater standards. The GCD program
is subject to sonme groundwater standards; albeit not in
the same form there is provision there. Hazardous and
muni ci pal waste disposal, as | referred to earlier on the
underground i njection control program all use MCLs as
exanpl es.

What's this thing, representative vol unme of
groundwat er? \What are they doing now? Realizing that
it's difficult to nodel groundwater, particularly in a
fractured medium we said it was reasonable to cone up
with a nmethod to reasonably inplenent the groundwater
standards. How we canme up with this concept, what it is

it's the volunme of groundwater w thdrawn to neet a

speci fied demand. We'Il get to the specified demand in a
mnute. It would be centered on the highest concentration
in the plume. It's position and di nensi ons woul d be based

upon average hydrol ogic properties along the flow path
rather than trying to pinpoint what the actual
characteristics are right at whatever particular point is
chosen.

We' ve proposed two ways to cal culate the

di mensi ons of this representative volune. One is a well-
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capture zone. In other words, you have a well punping
wat er out so nmany acre-feet per year. O a little slice
of the plunme in which you actually take or nodel part of
the plunme that equals the relevant water that we'll
discuss in a mnute that's in the representative vol une.
How you dilute the--if it turns out to be dilute--the
rel eases into that volunme and use that for your

cal cul ati on.

We' ve proposed a representative volunme of 1285
acre-feet per year exactly. | know that sounds awfully
specific. \What we did was we assuned a small farm ng
community of roughly 25 people and this farm ng community
had 255 acres of alfalfa. Now, based on the information
that we have, that's the average size of the alfalfa
operations in Amargosa Valley. They use five acre-feet
per year of water out there again according to the
information we could find. So, that |eaves us with 1275
acre-feet per year. Then, you have a famly of four that
coul d have donestic uses including a garden. So, that
adds the other 10. So, that's the basis of the 1285.

We al so have sone other alternatives in the
standard that range from 10 to 4,000 acre-feet per year.
The 10 is the m nimum volunme of water for a public water

supply. So, that's obviously the bottom of where we woul d
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protect. 120 is based on this 150 person comunity and
it's also based on the current water use in the Amargosa
Val l ey/ Lathrop Wells area and a short term projection of
| and use up in that area. 4,000 acre-feet is the annual
yield of Jackass Flats sub-basin. | was going to say
perennial, but it says annual; so, |I'll say annual.

There are four alternatives for the groundwater
conpliance point. Here, | apologize. | hope you got the
handout of the map. It got left out of the package, the
thing that |ooks like that. There are two nethods of
approaching this that we've proposed. One is a controlled
area which if you're referring with Part 191 we use
controlled area. The other is designated point together
with fixed distance alternative which I'Il explain. The
first area--and this is courtesy of DOE; so, |'ve used the
earlier drawing of the Part 191--a five kilonmeter area, is
precisely that. It's just brought over from Part 191.

So, presumably, you'd have an area simlar to this for the
five kilonmeter option. The other controlled area option
is a conbination of five kilometers in the Nevada Test
Site. It is a five kiloneter distance around the
footprint. This is obviously for illustration only. I'm
al so not an artist. But, what happens is in your five

kil ometer distance where it intersects the Nevada Test
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Site boundary, that becones the controlled area. So, your
controlled area for that option |looks like that. W refer
to that as the 18-kilometer alternative assumng that this
is about 18 kilonmeters down to here.

The two designated points fixed distance, one is
Lathrop Wells which is roughly 20 kil oneters. The other
is an area down here in southern Amargosa Valley where
nost of the agriculture takes place. W would have DOE
and NRC to determ ne a point within that area for the
conpliance point. The fixed distance alternative woul d be
the fact that we've assuned the groundwater is going to be
on--for illustration purposes com ng down this direction.

I f sonehow that higher concentration conmes over here,
we' d obviously want to avoid the situation where--well,
concentration at Lathrop Wells is zero. So, that's fine.

What we would do at that point is, say, use the sane
di stance, but draw an arc to wherever that concentration
woul d intersect it; the sanme thing down with the 30
kil ometer option.

The other provisions that were in the outlying
chart earlier, post-10,000 year results for individua
protection. The NAS did recomend peak dose within
geologic stability time of the repository. So, we wanted

to address that: however, we were al so concerned about the
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uncertainties that occur after 10,000 years. So, what

we' ve proposed to do that is you do the 10,000 year
analysis as a regulatory requirenent, you cal cul ate on out
after 10,000 years to the peak dose, and again include the
results in the Yucca Mountain EIS. This is intended to be
just an indicator of future performance. So, nothing
really crazy happens out there.

The second requirenment is just a limt on
performance assessnent considerations. This is the sane
as in the general standards in Part 191; you need only to
consi der process and events with probabilities. Critical
event are equal to 10°° per year.

l'"mnot flying very well. So, I'll try to pick
this up. All our standards in Subpart B are based on the
concept of reasonabl e expectation. Qur whol e approach
here has tried to be reasonable. The RMEI, for exanple,
is not the maximally exposed individual, but hopefully a
realistic dose that could occur out in the population.

Li kew se, our other standards are based on this reasonabl e
expectation. This is the same concept we used in Part

191. Qur intent here is that it's taking into account the
uncertainties in long-term projections and we al so nean it
to be less stringent than the concept of reasonable

assurance which has been used in the reactor |icensing
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busi ness. Obviously, a 40 year lifetine on an engi neered
systemis different uncertainty-w se than the 10, 000 year
proj ection on a geol ogic system

We're still leaning toward to include al
I nportant processes and paraneters, but the inportant
point is even if they're not precisely quantifiable, if
there's a barrier or a geologic feature that could add to
the safety of the repository, use sone reasonabl e bounds.

Just because you can't say it's 103 da-da-da, still
consult the science--well, I"mnot doing well here.

Consi der the findings and use a reasonable bound. That's
all I"'mtrying to get to in that. The conpliance

determ nati on should not be heavily influenced by worst
case assunptions. In other words, don't always take the
extrenme ones or the distributions and conpound them Use
the entire range of those distributions. That's what |
was trying to say before, as well, and that covers the

| ast point, as well.

And, nmercifully, the final or next to the | ast
slide, public hearings are currently schedul ed for next
nmonth in Washi ngton here on the 13th; Amargosa Valley on
the 19th; Las Vegas, the 20 and 21st; a m dwest | ocation
which is not yet quite nailed down for the final week of

Oct ober. Comment period is open until Novenber 26. W,
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of course, will do a response to comments docunent and
final technical background docunents which are background
i nformati on docunents which is our version of an EIS in a
sense, but it's just technical information and al so an

econom ¢ evaluation. Target for final is a year after

proposal .

Now, a slide you don't have and |I apol ogi ze to
t he non-physicists in the group. |It's speaking of
uncertainty. | found this and |I couldn't resist it. That

concl udes what | have.

COHON: Thank you, Captain Clark. Let nme ask you a
| ogi stical questions before we get into a substance. W
have approximately 10 m nutes left in this part of our
meeting and | probably have nore than 10 m nutes worth of
guestions nyself and | expect there will be nore. Are you
able to stay with us until noon or so today? That's

putting you on the spot. You can say no.

CLARK: "Il try and stay for a while.
COHON:  Well, the reason | asked about noon is that
we nmust take on the next two presentations that wll | ast

until approximtely 11:30. At that tinme, we have a public
comment period and | expect there will be public coments,
as well as additional Board questions about the standard.

So, if you can't stay until noon, then there's no point
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staying until 11:30 either unless, of course, you want to
listen to the wonderful presentations. All right. Well,
pl ease, consider that and let's not waste the rest of our
10 m nutes here on this.
Paul Craig?
CRAIG Ray, I'd like to ask you whet her EPA has

I ssued other standards that allow doses to increase above
those permtted? Has EPA issued other standards that
al l ow doses to increase above the permtted | evel at sone
period of tinme? What |'mspecifically referring to is the
way in which you dealt with the acadeny recomendati ons
t hat doses be set for the tinme of peak dose. One could
envi si on doi ng a peak dose standard taking into account
the growt h of uncertainty beyond the 10,000 year limt.
Well, you rejected the acadeny proposal for doing a peak
dose standard and ny question is whether there exists

ot her instances where you all ow-where you anticipate that
the dose will rise above the permtted |evel at sone tine
outside the regulatory tine standard, tinme specification
This is an unusual situation where at the tinme of your
regulatory limt based on the analysis that DOE has done,
you expect the doses to be increasing and increasing
substantially.

CLARK: | stand to be correct on this, but to ny
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knowm edge, we've just never addressed that for 10, 000
years, whatsoever. So, it's not necessarily that you
didn't expect doses to increase.

CRAI G But, you said sonething about uncertainty.
' m not supposed to consider uncertainty?

CLARK: --based it on the uncertainty becom ng a
probl em for decision makers to try to make a reasonabl e
determ nation after that tine. So, here, we were just
trying to address the long-term possibility and
recogni zing the NAS recomendati on.

COHON: That sounds like no. Wth apologies to Lake
Barrett. W had asked himto be prepared to comment if he
so chose on the proposed standard and | forgot to call on
him May | call on you now, Lake? Do you have comments
to make at this point?

BARRETT: Just very briefly, I mean, | think ny
remarks earlier stand that we want to have a denonstrable
standard that protects the public health and safety and
environnental that's denonstrable in the rigorous |license
proceeding. As you heard and Ray presented, there are
many options and conbinations in the proposed standard.
Sone of those, we believe, would be reasonably
i mpl ement able. Sonme of those, we feel, may be going

beyond what science and technol ogy could ever denonstrate.
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Pi cking up on Paul's remarks, if you project out
to nomnally a mllion years and have | ow nunbers, the
uncertainty beconmes so high you can't do it and then you
reach a situation where having a standard would basically
forecl ose geologic disposition in any fresh water site.
You're starting to make a decision and then you need to
start | ooking at sort of the no action alternative
situation we had in DEIS. The only thing we've ever
evaluated in this programthat ever had environnmenta
i npacts that we believed were major and significant are
those in the no action alternative where you did not
responsi bly manage the material. 1In the far future in the
no action alternative, we've |lost institutional control
where you had big doses.

So, | think as a society we nust be very carefu
that we don't set a standard that is beyond what science
and technol ogy can do, but yet nust be a reasonable
standard and await EPA as going through the process that
they're going through. So, we will provide our comrents
in the hearings and in the official thing, but we're just
very concerned that a priori we don't set a standard
that's inpossible to neet and especially considering the

Board's views of uncertainties and we nust consider the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

54

uncertainties as we go forward.

COHON: Thank you, Lake. Dan Bullen?

BULLEN: First, just a comment and | know this is a
little bit absurd, but in the intruder scenario that |
know you have to do, it's always amazing to ne that
sonebody is going to drill for water fromthe top of a
mountain. Okay? That just strikes nme as one of those
things that's a little bit absurd.

But, actually, as a followon to that, could you
conmment on the maxi num concentration |evels for
groundwat er protection? Specifically, what fraction of
exi sting municipal water supplies neet or nmaybe what
fraction fail to neet due to naturally occurring
radi oactive materials the standards that you set for Yucca
Mount ai n?

CLARK: To get you a real nunber, |I'd have to get

back to you on that. For the beta/gamm, it's only

manmade. That's the four mllirempart. As far as the
al pha, I'd have to check. | don't know.
BULLEN: |I'm just curious about that because, | nean,

that's one of the sticklers that people have with respect
to making the four mllirenms is that, you know, if there's
naturally occurring radi oi sotopes that--1 nean, | don't

see the difference between a naturally occurring radiation
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exposure and a manmade radi ati on exposure. And so, you
know, the stringent standard for MCLs in the groundwater
are probably pretty chall engi ng.

CLARK:  Well, as | say, the four mlliremis just
manmade beta/gamma. It doesn't consider background.
That's just the way they are set up, you know, just--well,
before ny tinme is the way that is. But, you're correct,

t he al pha does include background. At this point, | don't
think we see al pha as getting down that far, but--I nean,
if it's five kiloneters, we'd have to see.

COHON: Dan, do you want a witten response to that
guesti on?

BULLEN: Actually, I'd like to see the nunmbers if
they've got them |I'mpretty sure that when the Cl ean
Drinking Water Act was revised in the early '90s, those
numbers were published in the Federal Register somewhere.

COHON: Okay. Thank you. Jeff Wong?

WONG. This is a prom sed question, Ray. How do you
envi sion the two standards interacting? Do you see a
situation which either standard m ght act alone in
demandi ng repository performance? Two questions, so far.

CLARK: | mght have to get back on your second one.

By the two standards, you nean individual protection and

t he groundwat er ?
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WONG. Right.

CLARK: Not given intrusion?

WONG.  Groundwat er and individual protection.

CLARK: Okay. Well, we see both of them as
protecting what they're intended to protect. | ndividual
protection is required to protect individuals; groundwater
is to protect the resource as such even though we use a
dose nunber to do that. The individual protection
requi renment was established on a risk level which |
mentioned in there earlier. The MCLs were established
under the Safe Drinking Water Act and is the current |aw
at this point. M understanding is it's a policy decision
to apply separate groundwater standards, but they're
intended to protect two different things. --intends to be
limting the other.

COHON: Jeff, if | could just interject because
have a simlar question. You just said in passing that
t he groundwater standard uses dose considerations to
arrive at a standard. Wuldn't one expect then

consi stency between the groundwater standard and the 15

mllirem standard?
CLARK: | guess | need to know what you nmean by
consi stency between the MCLs for drinking water. It's the

dri nking water pathway. The individual protection is al
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pat hways. So, there is that one pathway.

COHON: Well, both are filled, especially the
groundwat er protection--the application of groundwater
protection standard is filled with assunptions about
various scenarios. People living in certain places using
a certain amount of water or for certain purposes.

Simlar assunptions are made arriving at the 15 mllirem
per year standard. That is the two liters per day water

consunption, for exanple. | would think that it would be
desirable to have consistency in that sense that there's

sone |inkage here.

CLARK:  Well, with the different alternatives, we
m ght have to have different |ocations. |Is that what you
mean; the same person using the sanme water or woul d that
be a- -

COHON: No, | think I made my point for the record.
Jeff, did you have nore questions?

WONG. | have one nore question. You say you're
going to use the RVElI instead of the critical group to
avoid the npst extreme cases. | assune that's related to
dose projections. But, in your bullet that's on Page 8,
you say you're doing to use a m xture of 95 percentile and
average values for the exposure paraneters. | assune

that's for other biosphere paraneters, also. What's your



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

58

expectations on how you or NRC or DOE will deci de what
paraneter they'll use the 95 percentile value and what
values they'll use the average val ue?

CLARK: Well, for that purpose, first of all, we
weren't using our RMEI instead of the critical group to
not do the maximally exposed. They're both approaches
that would not use maximally exposed if | heard you say
that right. W have proposed two paraneter val ues as
maxi nuns. The Lathrop Wells location and the two liters
per day. After that, it's up to the conm ssion as an
i npl enmenti ng deci sion whether to do nore than that or not.

It's their prerogative.

WONG. So, again, on Viewgraph 8, the use of the
m xture of 95 percentile and average val ues for exposure
paraneters, you're going to leave it up to the NRC to tel
t he DOE which they're supposed to use?

CLARK: Wth the exception of the two that I
menti oned, yeah, uh-huh.

WONG. Al right. Thank you.

COHON: Thank you. Let ne just do a quick time
check. | know we have questions from Al berto and Debra.
Are there any other nenmbers? Well, let's push on for five
m nut es, and wherever we are, we're going to end in five

m nutes. Okay? Actually, | think Debra was next; Debra
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and then Alberto and then Ri chard.

KNOPMAN:  Could you tell us how nuch EPA when back
and exam ned the underlying biological, physical basis for
t he standards for |ow radi ation exposures in the first
pl ace? There is a report in the Septenber issue of
"Physi cs Today" about a UN conmm ttee going back and
reexam ning the underlying assunptions that go into
standards used worl dwi de for exposure to radiation. |'m
wondering how much EPA decided to just take what is
conventi onal practice or how nuch tinme you spent going
back and | ooki ng at what actual health effects there are
at these various |evels.

CLARK: As far as the Yucca Muntain standards
project did, we don't do that personally. W have a group
that is a bio-effects analysis group who are continually
review ng new i nformati on and revi ewi ng what they've
al ready | ooked at relative to the new information and are
continually updating the information they give to us to
use. So, they're, at least to ny know edge, well-aware of
everything that's going on, as well as the history of
what's gone on before.

KNOPMAN: So, that was not a point of discussion or
debate as to whether or not to proceed with using the

current international standards?
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CLARK:  Well, that mght be a little different.
Certainly, we considered other standards, if I'm
under st andi ng you right. Rather than the bio-effects, you
mean the other dose standards or--

KNOPMAN: Wl |, based on what you presune the
bi ol ogi cal effect to be of radiation.

CLARK: Onh, that's agency policy.

COHON: Thank you. Alberto Sagués for a very brief,
to the point question.

SAGUES: Yeah. On your transparency #10, there's a
statement to the effect that if intrusion could not occur-

CLARK:  Uh- huh?

SAGUES: Yeah, how coul d intrusion not occur?

CLARK: That's based on our condition that we've
i nposed that the canister or the waste package had not
degraded enough for the driller to not know. So, if the
driller hits a waste package and the bit deflects or they
have a | ot of trouble getting through the package nore
t han they woul d expect, we would consider that they
recogni ze there's sonmething there that's not normal.
Therefore, the intrusion would not have occurred. |If the
time that it occurs is once the package has degraded

enough that the water drill bit could pass through that
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area without recognizing there is a waste package there.
So, what's what we nean by could not.

SAGUES: | see.

CLARK: That it would not be recognized by the
drillers.

SAGUES: And, the second part of the statenent, the
results of the assessnents and their bases nust be placed
into the Yucca Mountain environnmental inpact statenent,
woul dn't they be placed anyway or--

CLARK: | don't know whether they would or not. |
haven't exam ned the draft EIS all that nmuch, but | don't
think that's there at the nonment. But, that's sonething
we think is inmportant to be in there.

SAGUES: All right. Thank you

COHON: Thank you. Richard Parizek?

PARI ZEK: | was | ooking for other limts on drinking
water and | only find total dissolved solids nentioned in
one place. Do you have like iron and | ead and zinc and
copper and so on in the plan? | don't see it nmentioned
anywhere except as total dissolved solids, and on Page 11
of the viewgraph, you tal k about MCLs, but it seens all
radi onucl i de rel ated.

CLARK: That's correct. Those are just a radiation

protection standard and we're not using the false | ead of
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MCLsS now.

PARI ZEK:  Ckay.

COHON:  Thank you very much, Captain Clark. I|If your
schedul e permts you to stay, we would appreciate it, but
we'd certainly understand if you're not able to.

W will now take a break for seven m nutes. The
next session will be chaired by Debra Knopman who w ||
call us to order in seven mnutes. Thank you and thank
you to all of our speakers.

(Wher eupon, a brief recess was taken.)

KNOPMAN:  We're now going to begin the portion of our
meeti ng devoted to understandi ng the evolving repository
safety strategy and we will, however, start with an
overvi ew of the Yucca Mountain Project by Steve Brocoum
Steve is the assistant manager and in charge of the Ofice
of Licensing & Regul atory Conpliance at the Yucca Muntain
Site Characterization O fice.

BROCOUM Okay. |'mjust going to give an overview
of the perspective on Yucca Mountain. W' re going to talk
alittle bit about sonme new people on the projects, what
we did in '99, what our priorities are for fiscal year
2000, inplenmentation of what our enhances are in
Alternative Il and an overview on the planned testing, a

few words on repository safety strategy which will be
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tal ked about in detail, as wll be the planned testing,
and where we are in our EIS process right now.

We are continuing to inplenment our culture of
excellence. We informally call it nuclear culture. W've
tried to enhance our project managenent practices to
become nore efficient, to becone nore traceable, to becone
nore transparent, and we've put a lot of effort into that
this year. The project manager, Russ Dyer, has proposed a
two deputy organi zational structure for Yucca Mountain.
It's proposed at this point with Don Horton would be the
deputy for technical, and Linda Bauer who was just shown
the project a nonth or so ago in Hanford will be the
oper ations deputy. Secondly, the vacancy for the
assi stant manager for the O fice of Project Execution was
filled by Suzane Mellington and she came from Oak Ri dge.
Suzane Mellington and nmyself report to Don Horton.

For '99, things that we've done from'99, we
i ssued VA in Decenber. | think that's very |ow inpact
here. W conpleted and rel eased the technical basis
report | ast Decenmber. W released the site description in
January. We released the draft Environnmental | npact
Statenment in August. Just this Friday, Lake signed for
t he program the design concept, EDA Il, and he sent a

letter to the Board.
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Where do we go in the fiscal year 2000? One of
the key things we're doing is inplenmenting a quality
initiative of trying to resolve the issues we've had and
the corrective actions for our qualification data and our
nodel validation. The NRC has made it pretty clear that
unl ess we get a lot of that well on its way to resol ution,
then when it cones time for themto make sufficiency
conmments on our sSite recomendation, we m ght have sone
i ssues that they m ght produce. So, we have to really
work on that. But, we're also going to do it for
oursel ves to get our programin good shape.

We are preparing--and you're going to hear a | ot
about this over the next two days--Process Mddel Reports
whi ch are key inputs to the TSPA and the system
description docunents for the design inputs that we're
going to use for next version of the TSPA and our site
recommendati on consi deration report. And, of course,
we're inplenenting Design Alternatives Il, as | nentioned
al r eady.

We' re conducting testing and there's several
presentations on testing to understand our key paraneters.
We're to conplete TSPA-we're at zero--next Septenber or
Sept enber 2000. We're preparing for fiscal year 2000, the

site recommendati on consideration report, you know,
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internally. W're conducting public hearings on the EIS.
We're going to work if the hearings are finished on
finalizing EIS and we're trying to resolve the status of
the DOE siting guidelines for evaluation of suitability
for the site recomendati on.

The acting director, Lake, has approved the MO
recommendati on. Lake tal ked about this a little bit. So,
| really won't go over it. The key thing is that we added
some conditions that the closure could occur between 50
and 125 years. At 50 years, sone of the rock around the
drifts will be above boiling. At approximtely 125 years,
we don't believe any of the rock would go above boiling,
but with mai ntenance can be kept open for 300 years. This
gives a very flexible design as we better understand
postcl osure thermal conditions and we can nodify the
design of the future and also allow us the option, as Lake
said, if the future generations of the site want to cl ose.

Okay. Qur planned testing depends on the needs
for a new EDA Il. W' ve got a |ot of coments from
external oversight groups including the TRV. W keep
| earni ng about the site and understanding the site
conditions and, of course, the repository safety strategy
and how we're going to get to the license application

assumng it's site suitable.
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You'll hear a | ot about testing in the next two
days, but basically seepage is one of the big issues and
these types of tests here are to address issues on
seepage. Again, flow and retardation are big issues at
Calico Hills. Drift scale heater tests for
hydr ot hermal ogi ¢ conditions. A lot of concern about
retardation in the saturated zone and that's what the 40
Mle Wash is, in part. Waste package and engi neered
barrier systemare very inportant in our design. Those
need to be understood. O course, National Anal ogue
studies is one of the key additional confidence builders
that we have in our repository safety strategy.

Revision 3 of the RSSis in draft form W' ve
decided not to finalize just yet until we have a neeting
with TRB and get input fromthe TRB before we finalize it.

Currently, we're thinking of finalizing sonmetine in the
m ddl e of October. So, any comments that TRB has woul d be
very useful for us in finalizing this version of a
strategy. This, as sonebody nentioned, is alittle
docunent. This is Rev.3. Next summer, we will have a
Rev.4. It wll include the updated design, EDA IIl. It
focuses on understandi ng the principal factors nost
i nportant to repository performance. There will be a | ot

of discussion of that of the seven key principal factors.
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It discusses the approach of adequacy of information and
prioritizes future work and describes how to inpl enent
TSPA and what we call barrier neutralization anal yses.

The EIS, a few words on the EI'S. Once the public
comment period closes in February, the revised EIS, it
goes on the 24th of July into internal headquarters
concurrence and we'll plan to publish it on Novenber 17,
2000.

The EI'S has been lightly distributed, although we
shoul d have been smart and had several copies out on the
outside table here in both hard copy and COD-ROM It's
avai |l abl e through our project website, it's available
t hrough the DOE Office of NEPA Policy, and it's avail able
by just calling that phone nunmber. All the references are
in four reading roons. The EISitself is in many, many
l'i braries throughout the country.

When the public notice went out, we had 16
meeti ngs scheduled for the EIS. | understand we're adding
a 17th neeting for Carson City public hearings.

This is a very busy chart. | just want to point
several things out on this chart. This is our schedule to
site recommendation. Today, we are right about here.
You'll notice originally we were going to have the

repository strategy done by the end of Septenmber. That
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repository safety strategy will be revised for Rev.4
roughly in July of next year. By Novenber of next year,
we w |l have the final EIS. W wll have site
recommendati on hearings and coment notice of hearings.
W will ask the NRC for sufficiency coments. We will
rel ease the site recommendati on consi deration report for
public review and that will happen next Novenber. W hope
to get sufficient conmments fromthe NRC May 25 of '01, and
if we stay on schedule, the Secretary will issue a
deci si on roughly June 26 of '01. Those are the key dates.

Rev. 00, as we call it, of the TSPA cones in on, | guess,
August 1, '00 and that feeds the consideration draft.
And, Rev.0l1l of the TSPA cones in April 1 of 'Ol and that
feeds the site recommendati on

This is our pyramd for site recommendati on.

Working fromthe bottomup, this is all the detailed
information the project has collected over the years.
That feeds up into various sunmary type docunents such as
t he system description, the Process Mddel Reports, the
TSPA- SR, repository safety strategy. The area surrounded
by the green is roughly what we will be issuing for the
consi deration report. Those are prepared by DOE. W're
t hi nki ng of four volunmes. Volune 1, Volume 2 which would

be i ssue the consideration draft, Volume 3 which is
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summary of views of outside parties, and the Secretary's
response, and Volunme 4 which is the NRC s sufficiency
comments. So, those four volunes we make in our current
view of site recomendati on.

In the site recommendati on consi deration report,
we woul d i ssue Volunmes 1 and 2 which should be all a
prelimnary nature and a status at the tinme for public
comment. But, that's what woul d cone out next Novenber.

Now, adequacy of information, there will be a |ot
to be said about adequacy of information. | just want to
make two points here. First is that we' ve been studying
the site for many, many years. W have about spent $4
billion by the tine site characterization is done. W
have had enough confi dence that new i nformati on won't nake
radi cal changes to our understanding. |If there are
radi cal changes, it seens to ne that you're not ready to
go into the site recomendation. You have to have enough
confidence that new information will not nmake major
changes.

Secondly, you have to be able to put together a
def ensi bl e conpliance position because we need to conply
with the regulations that will be in place. W're working
very hard and have got extensive docunentation. W're

wor ki ng very hard in integrated product, a traceable
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product, and a defensible product. All of our business
practices have inproved this year to make sure we can have
traceability and inprove our transparency.

Process Model Reports and anal ysis and nodel
reports which feed the process nodels are very inportant.

It's a way to put all the information together in a
structured and controlled environnment so that other
parties who |look at this can see howit's been done. The
sanme wWith system description docunents for design and al
of these feed together and are the building blocks of the
future TSPA.

This is a larger diagramthat, | believe, Lugo
wll talk about in his talk on PVMRs, but it gives you the
sequence of events. | felt it a very nice diagramto show
t he sequence of events. The first Rev of the Process
Model Reports will start comng out this fall. The
integrated site nodel at the very top here comes out the
end of October. Is that date right? Wy does it say 127

SPEAKER: DOE approval date.

BROCOUM  DCE approval date. Okay. The other
Process Model Reports will come out between April and | ate
May of next year. Those analysis fromthose reports wll
support the TSPA-SR Rev.0 which will, in turn, support the

site recommendati on consideration report. As new
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information cones in that we're collecting this year and
so on, those Rev.0 PVMRs will be a updated to Rev.O1.
Rev.01 PMRs will support TSPA-SR Rev.0l1 which will support
the SR New information has cone in as we inprove the
Process Model Reports. That will be updated to Rev. 2.
Rev.2 will support the TSPA that we eventually do for LA
assumng the site is suitable which will support the LA
That's kind of the logic. This schedule, of course,
depends on the funding situation. Lake has said we'll try
to hold the schedule for SR under nost budget scenari os.
LA dependi ng on the budget may have to be readj usted.

The system description docunents define the
design and there's a series of themthat are being
prepared for many or different systens of the design.

They will provide and denonstrate conpliance with what we
call QL-1 which was safety issues that directly affect the
public and Q.-2 which are safety issues at m ni mal grade
that indirectly affect the public.

So, this kind of summary slide, we're working on
now and getting better. Culture of excellence where the
big job in fiscal year 2000 is to prepare the final EIS
and prepare the technical basis for the site
reconmendati on consideration report. W' re inplenenting

EDA Il. W' re hoping to get the guidelines al
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strai ghtened out during fiscal year 2000.

| tal ked about adequacy and there will be a |ot
nore debate on that in the next two days. Rev.3 will be
finalized after this nmeeting on its way, of course,
eventually to becom ng Rev.4. And, of course, in fiscal
year 2001, right now we're planning to issue the final EI'S
and the site recommendati on consi deration report.

Thank you.

KNOPMAN:  Thank you, Steve.
Questions from Board nenbers?
COHON: On this very last slide--also, it came up on
18
--this point about adequacy information, this first point
Is a useful one and I know it's been said before it sort
of crystallizes a key point. First, one statenent about
it and then a question for you. The observation is that
first point about the inpact of additional information is
a useful, | guess, in being able to determ ne that even
t hough, let's say, uncertainty is high on a particular
paraneter, if you believe that new information will not
reduce that uncertainty, then you've still met this test.
Now, | understand that the second point goes with the

first. That is you still have to have a defensible safety

case. But, there nust be sone kind of time dinension in
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this. That is given enough time, like infinite, you could
know what ever you need to know about the mountain. So,
there's some judgnent that has to go into applying this
first threshold. Have you tal ked through that yet,

t hought through the tinme issue here?

BROCOUM  Well, I'm not sure, you know, if perhaps
given an infinite anount of tinme, we could understand the
mount ai n, but we have spent, you know, |ike 15 years and
close to $4 billion. So, | would say that we have
probably spent quite a bit of noney on this piece of real
estate called Yucca Mountain. So, we've probably studied
that nore intensely than nost other areas, you know, that
have been studied in the world. So, | think there's been
I ntense study at Yucca Mountain, you know, with al
national |abs and the M&O and the USGS. So, this has been
an intense | ook at Yucca Mountain. Say, if we can't go
into the site recommendati on and say, you know, we think
we' ve got a pretty good understandi ng and we think we know
what's inportant and | think--and what's | ess inportant?
If these inportant things change or go out in ranges that
we' re considering for, then, you know, they may nmake sone
changes. You know, if things radically change, | think
we're not ready for a site--personally, we're not ready

for site recomendati on. That's where | am
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COHON:  Yeah, | except that. | think that's a very
useful way to proceed. |'mthinking about gray areas.
Here's an exanple. Suppose you were told by one of the
| abs, you know, Steve, if we just had five nore years, we
could really give you a terrific nodel about corrosion
rates of C-22. You' ve got to make the judgnment, you know.

How much nore do | really get out of five nore years of
testing? | just wonder if you've tal ked through or
t hought through those kinds of gray areas?

BROCOUM Well, in the last five years, probably
sonmebody woul d say give ne five nore years and--scientists
al ways ask nore questions than answers. | nean, that's
just the nature of science. At sone point, you have to
make deci sions and that's what you're discussing. Is it a
reasonabl e deci sion or what you make of the decision and
nove on. That's kind of what we're going to be tal king
for the next two days. There is no sinple answer to that.

I think, Lake said there wasn't a sinple answer to that.
| can't stand here and give you a sinple answer to that.
But, |I think you'll hear collectively we're thinking
t hrough as we devel op the repository strategy, we're
trying to focus on what's really inportant. | know
there's sonme controversy over that, but you'll hear, you

know, the seven principal factors that people are focusing
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on. Those are the ones. Sone of the other factors,
there's a lot of changes in the range. So, it doesn't
make any difference to the result. W're trying to focus
on what nakes a difference, say, to the results on how the
t hing perforns.

COHON: Good. And, | just want to make sure
acknow edgi ng that the programis going to be under
tremendous pressure even nore than it's under now one year
from now that you don't decide that you' ve got all the
i nformation you need because it's Septenber 2000 and not
because of, you know--you see the point. Thank you.

BROCOUM It's a big challenge to get to Septenber or
Novenber of 2000. | acknow edge that right up front as
being the one that's in the mddle of trying to get that
done.

KNOPMAN:  Dan Bul | en?

BULLEN: Actually, Steve, if you' ve got #21, if you
can go back to that, the nmulti-colored one which we have
seen before. | guess, the followon question is that if
the PMRs are all going to be done by 04 of '00 and 05 of
"00, | understand that the drafts of those have to be done
even sooner. And so, the input or the time frame put for
a new date is essentially either fast approachi ng or has

come and gone. Could you talk about the ability to
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i ncorporate the new data that would tell you whether or
not you have a fatal flaw in these PMRs or essentially is
it what we see is what we get right now based on the data
t hat we have in hand?

BROCOUM Well, as new data keeps rolling in, you
al ways conpare it with what you had. You know, and if it
rei nforces what you know already, you can kind of rely.
If it tells you sonething new you didn't know, then you've
got to sit back and reconsider. | think we always plan to
operate that way. This is a schedule. Schedul es, you
al ways have to plan out your work and so there's--you
know, so if sonething was to conme in right here between--
let's say right here, just for an exanple, between Rev.O
and Rev. 01, oh, you know, sonething outside that we were
expecting, | think we have to go look at it. Okay? So,
we' ve al ways done that. But, we have project managenent
and we have schedul es and assum ng there's no big
surprises, we go on. But, if there's a big surprise, now,
we say, no, no, let's reconsider which | think is simlar
to what | said earlier.

BULLEN: | guess as a follow on to that, based on the
fact that you're worried about budget limtations now,
there may be no new data between Rev.0 and Rev.01?

BROCOUM  No, but a ot of testing will be going on
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and you will be--

BULLEN: 1Is that--1 nean--

BROCOUM - -hearing about that from Jean and Mark
Pet ers.

BULLEN: Okay. Great.

BROCOUM  So, exactly how that will be, | think
they'll tell you.

BULLEN: AlIl right.

KNOPMAN:  Don Runnel | s?

RUNNELLS: Could we | ook at Slide 23, please? Could
you expand, Steve, just a little bit on that last bullet.
As you flew by it, you used the words "and get that al
straightened out". | can't link that bullet into the
schedul e and into the |ogic diagram

BROCOUM Was it '96 we published a proposed rule for
Yucca Mountain and the Departnment has been thinking about
that ever since. And, |'mnot sure. Lake nmade sone
comments on that in his talk. Okay? That rule is an
i nteragency review. Can | say that because | said it
already. Once that gets out of interagency review, it
wi ||l be published as second proposed rule, Part 963, which
is the Departnment of Energy's siting guidelines. Assum ng
that is finalized, we will use our new siting guidelines

for evaluating Yucca Mountain for consideration for site
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recommendation. The current guidelines that are in place
ri ght now are 10 CFR 960. They've been in place since
1984. Wth the NRC com ng out with a new proposed rule 10
CFR 63, with the EPA com ng out just recently with their
proposed rule that Ray Clark tal ked about, Part 197, the
regul atory--you know, was kind of in flux, the regulatory
infrastructure, if you want to call it that. So, we're
trying to work through all of this and we're trying to
project what we think the rules will be. So, we are
working in a kind of not a very constrained environnment
right nowin terms of regulations.

RUNNELLS: That helps. | know and understand what
you neant by get it all straightened out.

BROCOUM  Yeah. But, the key regulations will be 197
fromthe EPA, 963 fromthe NRC, and 960/ 963 dependi ng on
how it all ends up fromthe DOE

RUNNELLS: Ckay, thank you.

BROCOUM  And, |I'm | ooking at Lake here because |
al ways have to be careful on the rules not public yet.

KNOPMAN: May the record show Lake put a thumbs up
t here.

BROCOUM  Okay.

KNOPMAN:  Thank you, Steve.

I'"'d like to move on so that we make sure we do
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have time in the public coment period. Qur next speaker
is Abe Van Luik. He's going to give us an introduction to

the repository safety strategy.

VAN LU K: | want to talk about the repository safety
strategy. |It's basically going to be the subject for the
rest of today. | want to introduce the subject so we can

go to the first viewgraph.

The repository safety strategy and the
postcl osure safety case are not the sane thing. The
repository safety strategy is a plan to develop the
postcl osure safety case appropriate for each stage of
deci sion making. It starts fromthe current postclosure
safety case and adds to that an assessnent of the current
confidence in the safety case and the confi dence needed
for the next | evel of decision making.

The evolution of the repository safety case, we
put out a Revision 1 which was based on the information
fromsite characterization and | ooked at specific
hypot heses to be tested in further characterization. W
put out a Revision 2 which was based on the updated
information available at the tinme and the VA system
concept. It was the initial site-specific proposal for a
safety case and identified 19 principal factors and the

need to eval uate design enhancenents. Now, we are working



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

80

on Revision 3. It is in draft form There are policy

di scussi ons going on within the DOE about its content and
it should be done pretty soon, | would think, but it's
based on the updated information fromthe VA experience
and SR design enhancenent. It updates the list of factors
and the proposal for the safety case, focuses on seven
principal factors and plans to sinplify remaining factors
wher e appropri ate.

The strategy continues to devel op under the
postcl osure safety case. | think |I'm probably over-
enphasi zi ng that both the strategy and the safety case are
living entities that, as soon as you |l earn sonething
significant, you update them Looking at current and
needed confidence, we did that in Rev.2; we're continuing
that in Rev.3. W are considering input, for exanple,
fromthis body right here, regul ators, stakehol ders,
public, on the adequacy of the safety case. Based on this
assessnment, it specifies plans to adjust the system
concepts, the barriers to be relied on to obtain
additional information and additional science--and by
science, | also nean the engineering testing world--

i ncreasing the assessnent capability, and nodeling
devel opnent. It has a discussion of prioritizing the

remai ni ng work, focusing on principal factors. MWhat it
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does not do in Rev.3 and which it can't do is | ook at the
i npacts of budget. It just says here's your priorities
and principal factors. To then go specifying what your
work detail is going to be for the next year or two is a
different call. You will not find that in the safety
strategy. The updated safety case follows froma safety
assessnent after adjustnents and new information. 1In
ot her words, after you have done all this work, you stil
need to do a safety assessnment before you can update it
agai n.

This is a picture of what | just said. You have
a safety case. You do a confidence assessnent, | ook at
your technical basis updated, go back and do a safety
assessnent, and then you update your safety case. This is
li ke a bicycle wheel. W have a | ot of questions about
whi ch comes first, the chicken or the egg. You know, do
you do the safety assessnent first, do you do the strategy
first? Now that we are into this loop, this loop is
revolving and it really makes no sense to historically try
to point out what's going on.

We can go to the next viewgraph. The original of
this--1 think, it's instructive--said SR and LA, but
really it could also say VA and SR design. SR design

becane a deci sion because in the confidence assessnent
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that we did after we did the work for the VA, we said
makes a very good case for 10,000 years, but the depth of
confidence is not there where we are really confortable
with it and so this was like an internediate step before
the SR decision. So, we plan to continue this, and as
soon as information determ nes the need for it, we wll
rev it again probably next year or in two years.

Confi dence and long-term safety is a cruci al
issue for the site recommendation and the |licensing
decisions. It's not just that you have a nunber t hat
| ooks good, but it's also that you can denonstrate that
you have confidence that that nunber is neaningful. The
postcl osure safety case is the evidence to provide
confidence sufficient for each stage of decision nmaking.
This is inportant, too. The VA was not the same as the
LA, the SRis not the sane as the LA. Repository
deci sions proceed as information is devel oped.
Consequently, the safety case evolves. |'ve probably
overstated that quite a few tines, but it's an inportant
concept. Based on the current status of the safety case,
the strategy proposes needed adjustnents to that case and
prioritizes the work to get there. That's what Rev.3 is
all about. That's why we're doing it.

What is the nature of the postclosure safety
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case? Sone of you are famliar with a docunent fromthe
OEC/ CDA NEA and m ght recogni ze sone of the sequence of
t hought here. But, before you can develop a safety case,
you have to have sone prerequisites. You have to have a
system concept. You can't nake a safety case that has no
beari ng on any system And, you have to do an assessnent
of safety of that concept so you can see how it works. It
i ncludes a discussion of the status of the technical basis
for the safety assessnent, an eval uation of safety
margi ns, a formal statenent of the degree of confidence
and a description of the approach to confidence for each
aspect of that assessnment. |t provides feedback to future
devel opnent to address remaining issues and is revisited
whenever substantive new information is developed. This
is the NEA's thought on the topic and this is exactly what
we're trying to inplenent.

The original case in our particular application
was in the site characterization plan. It's actually a
very nice discussion of why we at that time thought Yucca
Mountain would work as a repository. It was based on a
prelimnary assessnent of the roles of the geol ogic and
engi neered barriers. It was the basis for the strategy
for site characterization to design devel opnent at that

time and nodel devel opnment. Now, the case has becone nore
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focused and has changed in sone areas, but it is not a
brand new totally radically different approach. As

i nformati on has been acquired, design has evolved, and
al so as regul ati ons have changed.

If we |ook at the safety case, a question that |
get all the time is what's the difference between the
safety case and the safety assessnent? The total system
performance assessnent is the safety assessnent. Well,
the safety case is basically the body of evidence. It
includes a TSPA. TSPA is a very inportant part of it, but
also it discusses the design margin, the defense-in-depth.

It discusses disruptive processes and events that may or
may not be part of the safety case and di scusses why they
are or are not thought of as part of the safety
assessnent. This is getting tricky. It is discussed as
i nsights from natural anal ogues that have bearing on the
safety case and it discusses what you're still working on
to provide further confirmation of your safety case. So,
all of these things together are the total bag of things
that you bring in to make a case for safety.

Now, when we get specific to the SR which is the
next big ticket decision the DOE and all of society
basically is going to nake, TSPA-SR wi || address al

factors potentially contributing to postclosure
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performance. It will performsensitivity and uncertainty
anal yses. Design margin and defense-in-depth for the SR
w |l be | ooked at through the enhanced design that you're
quite famliar with and it will have an additiona
assessnment of the contribution and significance of
barriers. Disruptive processes and events, we will do
qualitative assessnents of key scenarios and we will do a
quantitative inclusion of FEPs in the overall TSPA.
I nsights from natural anal ogues, in each Process Model
Report, PMR that Steve nentioned, you will see a
di scussi on of possible natural anal ogue insights and al so
nat ural anal ogue information that has actually been used
in the context of devel oping the process nodel. And then,
performance confirmati on, we will have sufficient detail
in the plan for SR to show what we are continuing to work
on even as we make this decision at this point in tine.
An exanmple of what you will find in the strategy,
Revision 2 of the strategy had the key attributes. The
key attributes basically haven't changed any except that
we have streamined the wording a little bit. But, the
strategy of the key attributes of it remain the sane.
It's what inportant in the inplenentation of it that have
changed. And, here, we have a listing. [It's a |longer

listing this time than it was last tine partly because the
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new desi gn i ntroduces sone new features that all becone
factors for enhancing system performnce. However, key--
you renenber the 19 to seven that | nentioned in a
previous viewgraph. Out of this list, there are seven
that are considered key. | don't want to go into that

now, but when the draft is approved by DOE, you will see a
table in there that explains these and what the basis is
for those deci sions.

We said sonething a while ago that m ght have
peaked your interest; assessing the safety case confidence
at each stage of the decision making is an inportant
aspect of the overall discussion of safety. At each stage
of decision making--like, SR is a stage of decision
maki ng--we need to assess the robustness of the system
concepts, whether it favors safety, whether it limts or
mtigates uncertainty. Assess the quality of the safety
assessnment. Does it explicitly account for uncertainty?
Does it incorporate nultiple lines of evidence? Assess
the reliability of the performance assessnent. Does it
observe appropriate principals, criterias, and procedures?

Have the nmodels which are the basis for it at the process
| evel been adequately validated? And, are the
conmput ati onal tools free fromerror?

How do we build confidence into safety case over
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time? Well, one good way is to |look at nmultiple |ines of
evi dence. Performance assessnent indicates margi ns and

i nportance of features, events, and processes, scenarios,
and sources of uncertainty. Qualitative assessnents

i ncludi ng insights from natural anal ogues and
identification of nultiple diverse barriers. Alternative
i nterpretations and opposing views; this has been handl ed
very nicely, | think, in the EIS and we want to adopt the
sanme approach in the SR and the LA. And, that is to
acknowl edge opposing views on certain issues, and to the
extent that it makes sense to do so, do sone anal yses to
show whet her or not those views nean anything in terns of
| ong-term safety. Accounting for phenonena relevant to
safety. Another thing is that internal to the project we
have a | ot of alternative interpretations of our own data.
We have alternative conceptual nodels. Al of these are
going to be discussed, and to sone extent, incorporated
into the anal yses. And, we want to give sonme assurance

t hat cases of significant consequence and uncertain

i kel i hood can be dealt with. In other words, you have to
show a capability that it's not extrenely limted to only
those things that you tend to find with the short-term
testing that we're | ooking at.

We are going to continue devel opnent of the
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safety case. This is not the |ast word. The case wl
continue to be evaluated and presented throughout
repository devel opnent. So, even after the |icense
application is in, we will continually reevaluate it. As
i nformati on about the sites increases and the focus on
factors nost inportant to postclosure performance changes,
we will revisit it. Looking at the information for
performance confirmation which goes right with the first
bullet, if we make further changes in design, particularly
t hose that woul d enhance perfornmance, enhance robustness,
t hermal design, and performance--the thing that Lake
Barrett tal ked about this norning, if after 25 or 30 years
of testing we decide that the issue is nore inportant than
we thought or |less inportant than we thought, we wll
change the safety case and the safety strategy wll be
changed. And, if regulations and standards in the future
woul d change, we would also revisit this whole arena. So,
the repository safety strategy, you can expect to see
updates to as soon as inportant information in any of
t hese categories cones up

That's my introduction, basically, to what other
people are going to be referring to which is the
i npl enentation of the repository safety strategy and the

continued testing and then the performnce assessnent
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arenas.

KNOPMAN:  Thank you, Abe.

Questions fromthe Board? Paul Craig?

CRAIG  You did make reference on Page 10 and sone
ot her places to the concept of defense-in-depth which, as
you know, is very inportant to the Board. W refer to
that rather frequently. To what extent are you going to
expl ore the expansion of the one-off concept? W're
concerned about the relative role of the engineered
barriers versus the mountain. It would be very useful to
be able to split those apart and di scuss exactly how the
mountain perfornms all by itself and how nuch the
engi neered barriers contribute. Can you analyze that for
us?

VAN LU K: In fact, one of the internal discussions
we're having on RRS Rev.3 is that it does contain one
approach to that type of analysis. Part of the internal
di scussion we're having is that in order to do that
anal ysis, you do themto gain insights and that's the only
reason you do them because you're eval uating scenari os
t hat cannot possibly happen. Their |ikelihood is zero.
So, we have themin there right now. W show that the
mountain has a role about eight orders of nmagnitude

reduction in potential dose fromthe nountain itself.
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But, the reason that you create a systemis because you're
not relying totally on that. You also have to take care
of a couple of other orders of magnitude and that's why
you i nvoke an engi neered system

So, one of the internal discussions is is the

current approach to showing that--there's no quarrel with
needing to do it, but is a current approach to show ng
that the right approach or should we go to a nore
probabilistic approach that stays within the bounds of
what we think the expected roles of these things would be.

So, there is discussion on that. 1In the draft that we
currently have, there is an exanple of cal cul ations set
and we wll determ ne very quickly whether we stay with
that or go with a different approach before we issue this
version. But, we're commtted to do that, yes.

KNOPMAN:  Dan Bul | en.

VAN LU K:  Shoul d have just yes, | guess.

BULLEN: Actually, right here on the sanme viewgraph
where you tal k about performance confirmation, do you see
t he postclosure safety case as driving performance
confirmation or do you think that performance confirmtion
wi |l make significant changes to the safety case?

VAN LU K: [It's a revol ving wheel, yeah

BULLEN: But, the foll owon question here is that if
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your performance confirmation doesn't test a nore
aggressive environnent, then you won't have any reason to
updat e your safety case. |Is that not correct?

VAN LU K:  This is a discussion we've had internally
that you drive performance confirmation through the
strategy, through the needs of the safety case. At the

sane tinme, if you only--and this is why |I don't |ike the

word performance confirmation. |If you only do those tests
that you know will confirm what you've already found, then
it's a self- fulfilling process and you're wasting

everybody's noney and tine. So, performance confirmation
has to honestly | ook at those issues where we still need
nmore information to close the uncertainty gap and there is
the possibility that we will have surprises, although we
are not planning to aggressively look for surprises in
sonme areas. But, it's a balancing act.

BULLEN: But, by aggressively looking, if you don't
find the surprises, then you're a little bit nore
convinced that the repository safety case that you're
buil ding is robust enough to neet the needs of post-
closure tine.

VAN LUl K:  Yeah.

BULLEN: And so, that's why | asked about aggressive

testing as opposed to just performance confirmation.
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VAN LU K:  Oh, that's what you neant by aggressive?

BULLEN: Yes. | nean aggressive so that you can--if
you want to relax the tenperature limts, for exanple, or
you're going to have a hot drift. | mean, that's sort of
the issue that you want to take a | ook at.

VAN LU K: O do you install sonme kind of a testing
mechanismto test pieces of the hot drift?

BULLEN: Right. Mybe, that hot drift my not
performas you're expecting. So, you have to abandon t hat
drift and put it sonewhere el se because it has to stay
cooler, but that's why I"'minterested in an iterative
process of the safety case because if you want to | ook at
performance confirmation--1 nean, in estimtes, if you
ventilate for 50 years, there won't be anything to worry
about because there won't be any surprises. |If you're
going to try and take an aggressive stance and you want to
say, well, we really can't close at 50 years, you have to
have the data to support that. That real data should be
data fromthe repository that says, yeah, the performance
is as expected and so we think that our projections are
correct. But, if you don't have the aggressive
envi ronnent, you won't be able to make that case.

VAN LUl K:  Yeah. And, Lake made the commtnent this

nmorni ng that during that 50 year period, we will do the
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testing that will give us a definitive word on whether or
not we close off at that point or go further. But, the
reason | was a little cautious about the aggressiveness is
because we don't want to do things that we intuitively
know are not going to | ead anywhere.

COHON: Abe, will one of your colleagues be
addressing in a |later presentation how the seven factors
were chosen fromthe |ist of 27?2

VAN LU K:  That is not in the presentations that we
were going to nmake this tinme. In fact, that's part of
what the internal dialogue over the content of this report
is still about is the--basically of that going from19 to
seven. But, we will be | ooking at sonme of the
consequences of that in the planned testing and the plan
anal ysis work. We were just sinply not planning to go
into that, although once the docunment is out in public, it
certainly will be there in sonme detail.

COHON: Can you say just a few words about the
process--1 nean, the considerations that go into the
choosi ng of the seven?

VAN LUl K:  Yeah. The considerations | went into were
multi-staged. | ran a little pilot programnyself first
usi ng DOE and contractor staff to quickly run through what

woul d be involved in reassessing all the aspects of the
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safety case and came out with a reprioritization list. W
t hen handed the whole thing to the M&O and said now we
have shown you one way to do it; now do it right. They
brought in all aspects of the project in sonme detail, went
t hrough and reevaluated all of the things that were done
for RSS 2 and not only the physical new things brought on
by the design, but also the inplications for processes,
and then came up with a list of sonmething |ike 52 and have
gone from19 to 52. Then, in further discussions, brought
t hat back down to the list | showed a while ago. | think
it's down to 27 or 32 or sonething, and then by basically
tal ki ng through sonme kind of consensus as to which one
feeds which and which one is a direct link to performance
assessnment and which one in sensitivity studies that were
done for LADS 2, for exanple, were shown to be key, then
came down to that seven.

So, that was kind of the process, but |I'm not

prepared to go into the nuances of the discussion. There

were, | mean, days and days of |arge neetings and
di scussi ons on these things which were captured, | think,
pretty well in the notes that are actually in the archives

on this decision making process.
COHON:  Thank you.
KNOPMAN: Di ck Parizek?
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PARI ZEK: Vi ewgraph 12 is obviously a |list of things
that need to be done and you said that there will be
anal ogues used to hel p support the understanding of all of
t hose process nodels. On Viewgraph 10, you say, well,
i nsights from natural anal ogues obviously is inmportant to
this process. Then, we go on to Steve Brocoum s Slide 9
and he has natural anal ogue studies at Pena Bl anca as the
pl anned testing as the only anal ogue nenti oned for which
testing is to be done. Now, that inplies that all of the
anal ogue studi es are done and are mature and can be used
to support your process nodels. | see a disconnect here
because | think there's quite a few anal ogues that may not
have been investigated that could have been on that
investigation list. So, what happened to the other
anal ogues?

VAN LU K: Okay. We internally put together a
nat ural anal ogue team That team pulled together work
t hat had been done by others and in the literature on
multiplicity of anal ogues. That work is being basically
farmed out and di scussed with the process |evel npdel ers.

So, there is some information, for exanple, from Okl o,

from Ci gar Lakes, and from ot her anal ogue sites which are
not quite m m cking Yucca Mountain processes, but get

i nsights on those processes and you will hear tonorrow
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from Bo Bodvarsson and from Joe Farmer from Li vernore on
their particular process nodels and what natural anal ogues
t hey have used not only to sharpen their intuition, but
al so to kind of guide where they're going. So, what you
saw in these two talks is not the only thing to the story.

Now, the reality of it is that we had a plan laid
out with natural anal ogue work that we would |like to do.
The funding realities for next year are restraining us to
only do sonething on Pena Bl anca next year. The rest of
it will go into the PC plan and will beconme part of
performance confirmation. So, the story is not over, but
it's not like we are nmaking broad statenents about natura
anal ogues that would only do in one. W' ve actually done
a pretty good survey, | think, of the excellent literature
on the international work on natural anal ogues and seen
where it applies to the different nodels that we're using.
So, there's a little bit nore to it, but it's not a full-
bl own i nternational search for natural anal ogues at this
point either. So, it's sonmewhere in between

KNOPMAN:  Thank you, Abe.

I have a question. It seenmed to ne on your Slide
11 when you tal k about TSPA-SR and then design margin,
defense-i n-depth, the disruptive processes, etcetera, that

there is a certain self-referencing quality here to TSPA.
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VAN LUl K: Uh- huh.

KNOPMAN: So that these are not nultiple independent
i nes of evidence. Everything is getting stacked up in
terms of their significance as it gets crunched through
TSPA. How do you test TSPA with these various other--with
insights fromthese other sources if you keep going back
to the sanme nodel s as your basis for evaluating their
signi ficance?

VAN LU K:  There is kind of an inbreeding and it's
partly the presenter's fault because ny focus is TSPA.
But, TSPA is the place where we integrate all that is
I nportant out of these other things. The reason |
menti oned features, events, and processes in a
quantitative evaluation of the FEPs, you know, in a
systematic way to create scenarios and to find out what's
I nportant in your system separately from TSPA i s because
part of the reason of doing the features, events, and
processes process is to exclude sonme things from TSPA as
not contributing to performance. So, that's why |
mentioned it separately here. Those that are excl uded
wi ||l beconme still part of the safety case because you
di scuss what the basis is for the exclusion. But, only
those that are included will then roll up into the TSPA.

So, the safety case will be also a discussion of what is
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not in TSPA and why it isn't.

Design margin, defense-in-depth, of course, the
design is going to be rolled up into TSPA. It's part of
the systemand it's a system perfornmance assessnent. But,
we will ook at the contributions and significance of
i ndi vidual barriers in separate calculations also in TSPA
sensitivity studies, but also in separate cal cul ati ons of
the type that | was hedging with Paul on which is, you
know, we have done it one way, so far. There may be ot her
ways to do it. But, those will be separate anal yses
reported in the safety case, but not particularly part of
TSPA.

KNOPMAN: Okay. That's a |onger discussion we can
have at another time. Leon Reiter?

REI TER: Abe, if this will be answered | ater on,
that's fine. But, does the safety strategy and/or the
safety case plan to address and eval uate post-10, 000 year
behavior, and if so, how?

VAN LU K:  We were just having a discussion on this
this nmorning. The idea behind a |license applicationis to
show that you conply with the regulation that applies
which would be Part 63. Both it and 197 say that you w |
do a 10,000 year quantitative calculation. The safety

strategy for the SR and LA may or may not be limted to
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10, 000 years. My idea this nmorning was that it would be
limted to 10,000 years because it's addressing 960 and
963 which refers right back to 63 and 197. The di scussion
we had this nmorning with Steve Brocoum was, you know,
there may be valid reasons for show ng sonmething beyond
that. So, we had not decided on that. Steve will answer.

BROCOUM  You know, when you have a regul ation and
you have certain | egal requirenents so you have a | ega
hat or a technical hat on, you'll neet with the | awers.
And, of course, what they want you to do is put as little
as possible to make your case and not do anything that can
get you in trouble. But, to get the insight for the
10, 000 years, you know, and how it's going to perform we
al ways felt we had to do the cal cul ati ons out beyond
10, 000 years. In fact, our current draft of our
repository safety strategy does tal k about doing anal yses
out beyond 10, 000 years.

So, | don't see any difference and | don't

foresee any difference in the way we do it in the future
t han what we've done in the past for doing the
cal cul ations. But, we put it in a license application and
it may be dictated in sonme part by, you know, the |egal
advi ce, not what we present in our--we'll always have the

anal yses that will go out as they've gone in the past in
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nmy view.

VAN LU K:  So, the issue is where do you put these
anal yses? Do you put themin the docunents addressing the
regul ation or do you put an additional docunment out with
t hese other anal yses that give insight? 1 don't know.

So, it's a policy call waiting to be made.

KNOPMAN: Okay. Thank you, Abe.

VAN LUl K:  Thank you.

COHON:  And, thank you, Debra. We'Ill turn now to the
public comment portion of our agenda. Before |I call on
t he one nmenber of the public who has signed up, | note
that Captain Clark is still with us and I want to express
our appreciation for that. He indicated to us that he has
a rem nder of the fact that he is a nmenber of the Public
Health Service and not just on detailed EPA and is on call
because of Hurricane Floyd and, | gather, will have to go
muster for their purpose soon. So, we especially
appreciate your willingness to stay, Captain Clark. |

woul d lIike to continue the questioning of Captain Clark

and EPA with ny own question and we'll see if anybody el se
wants to chinme in and then we'll nove to you, Judy.
| have a question. It's sort of an all-enbracing

one, but it touches on several points that you nade,

Captain Clark. It has to do with how the EPA standard
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antici pates or EPA anticipates that uncertainty will be a
concern in the application of the standard or standards.
You didn't nention, but we know that with regard to the 15
mlliremstandard, | believe, the proposed rule is that

t he nean or the nedi an performance, whichever is higher,
IS to be used. That's one observati on.

And then, in your presentation--no one el se has
to refer to this. | just want to give you a couple of
things to react to. In talking about reasonable
expectation, you made the point that it takes into account
i nherently greater uncertainty of |long-termprojects. You
made the point that EPA expects reasonabl e bounds to be

consi dered and |l ater on you make the point that--here's a

quote, that it will include a full range of reasonable
paraneter value distributions. | have not read the
standard. So, all | have to go on is your presentation

and the summary that |1've seen el sewhere. Oher than the
mean median thing, is there any part of the rule that
requires DOE or NRC to use val ues other than those two
things? That is some specific way in which bounding is to
be used or the full range of paranmeter values as you say
here?

CLARK: | think the only factors that we specified

are those that are referred to in the groundwater
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standards of the two liters per day in the Lathrop Wells
| ocation. Other than that, it's essentially up to the
i mpl ementing agency which is NRC in this case.

COHON: Okay. Thank you.

CLARK:  Unh- huh.

COHON: Are there other questions for Captain Cl ark?

(No response.)

COHON:  Judy, will your comments be--do you have any
questions directed to Captain Clark? |If not, we can
release himfromthis captivity. Okay. Thank you very
much, Captain Clark. We appreciate your willingness to
stay later.

CLARK: Certainly, and I'"'msorry if | caused
confusion earlier when | hesitated on nmy answer.

COHON: | understand. | now call on Judy Treichel
who asked to be heard.

TREI CHEL: Was this an effort to make Hurricane Fl oyd
nore attractive to Ray?

COHON: We may have.

TREI CHEL: | have two things and one of themis
sonet hing that you've heard for years and years and years.
It's nmy problemw th the word "stakehol der” and it was
used tw ce today; on one slide that Abe had on Page 4 and

on Steve Brocoum s Page 13. |It's very obvious and it was
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made obvious to nme years ago that stakehol der neans the
nucl ear i ndustry and peopl e argue about that and call ne a
val uabl e stakehol der, but | refuse to accept that title.
And, the fact that it's used in the way that it is, |
think is inportant because the word "reasonabl e" gets

t hrown around and has been thrown around a | ot today. OQur
guesti on has al ways been reasonable to who? And, | think
it's reasonable to the stakeholder, to the nuclear

i ndustry, when we're talking--in the way that we use that
wor d.

Where I"'mgoing with this is the safety strategy
used to be--or the repository safety strategy used to be
waste isolation and containnment. That was very easy to
under stand. But, now, we've nmpved--because Yucca Muntain
does not contain and does not isolate waste, we've noved
into this safety strategy which is real sort of hazy. As
Abe was tal king about in his presentation, there's this
evol ving or changing or the safety case needs to change.
And, if Yucca Mountain was isolating and containing waste,
safety strategy wouldn't be changing. It would be safe
and you woul dn't have a standard that had to neet a test
of reasonabl eness.

And, as Lake was--when he got up and comment ed

that if you didn't have a reasonable standard that you
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m ght rule a repository in any fresh water environnent
whi ch | guess makes a distinction between WPP and Yucca
Mountain. And, | don't think that's terribly inportant.
You mght, in fact, rule this one out and you don't always
have the sort of red herring that gets thrown in where you
have the choice and the EI'S does this, too, and |
certainly will be commenting on it where you get a choice
bet ween havi ng Yucca Mountain or having just an abandoned
batch of waste everywhere and that's not the case. You
don't have to do one or the other. And, Yucca Muntain
isn't the only thing that saves you from havi ng abandoned
wastes in all kinds of places in the country. | think
reasonabl e people woul d understand that. And, now, we're
down as cruel as reasonably acceptable. | won't even talk
about that. That's ridicul ous.

And, we have the reasonably maximally exposed
i ndi vidual and | don't have any battle with that. [|'m
very glad that EPA cane down in the way that they did
that, but this person has to be protected; not reasonably
protected, but just plain protected. And, if Yucca
Mount ai n doesn't do that, then we don't need Yucca
Mountain or we're certainly not ready for it and that
cones into these discussions that were with Steve Brocoum

about, you know, supposing in five years, you could find
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out sonething inportant? Well, there's been $4 billion in
15 years. Sone people would argue that for many of those
years, they were doing the wong work. Perhaps, not doing
it wong, but doing the wrong worKk.

So, | don't know that you can put a line in the
sand and that's the sort of thing that has the public, at
| east in Nevada and I'mquite sure in other places, too,
very nervous about this project and the kind of
wordsm t hi ng that goes on.

Thanks.

COHON: Thank you. Does anybody wi sh to respond to
that or pick up on any of Judy's comments?

(No response.)

COHON: | would like to just el aborate on one point
you made, Judy. This issue of reasonabl e expectation or
reasonabl e assurance, in this case reasonabl e expectati on,
is really sonething that can't be avoided. You need
sonething |like that and that's because of uncertainty. W
cannot know and no one can say exactly how this repository
or any other repository wll behave.

So, it's unavoi dable that one has to deal wth
probability and uncertainty. And, what we need is sone
measure of that or some guidance on it. \What we've gotten

from EPA i s reasonabl e expectation as we just heard from
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Captain Clark. The interpretation of that is up to--1'm
putting words in his mouth--the NRC. Your point about
reasonabl e expectation to whomis well-taken, but it's
unavoi dabl e.

Any ot her comments or questions from anybody?
Yes?

KESSLER: John Kessler, EPRI. It's along the sane
lines of the difference between reasonabl e expectation and
reasonabl e assurance and | think this--and I"mgoing to
ask a question in the formof a comment if Ray would |ike
to respond.

Looking to the preanble to the Part 197 standard
about what reasonabl e expectation says and Ray hinted on
it again this norning is that you have to look at all the
conponents of the systemeven if they're highly uncertain
and build those into your safety case as opposed to
| ooki ng at a boundi ng anal ysis where you may throw out
conponents of performance because you don't know t hem
wel | .

One exanple m ght be cladding. There's been
di scussi on about shoul d cl addi ng be part of the safety
strategy or not? The way | read what EPA has just said
about reasonabl e expectation is you put it in. Now, if

that's going to be a part of SR and then DOE reserves the
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right to not have it when it conmes to LA, that's fine.
Certainly, for SR, it would be nice to put in everything
that they believe has sonme bearing on a safety case.

So, | guess the first question for Ray is is that
what he nmeans or is that what EPA neans when they nean
reasonabl e expectation; is did they expect to see DOE put
everything into their safety case that they bring before
NRC? That certainly would have sonme big inplications in
terms of safety strategy and prioritization and everything
el se.

COHON: Would EPA |like to respond to that question?

CLARK: | think, basically, John's right. Now,
whet her everything really neans everything, that's
probably debatable. 1'd certainly have to consult with
NRC, | believe. But, all these reasonable
factors, there's sone basis for.

"Il ask Ken Czyscinski then to address that, as
well, if I my?

CZYSCINSKI: It's basically the applicant's
obligation to present the safety case and what they choose
to put in or leave out is up to them They have to defend
it inthis licensing forum \Vhat we're saying by
reasonabl e expectation is not to a priori elimnate things

t hat may have beneficial performance effects sinply



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

108

because you can't quantify themto high degrees of
certainty.
For exanple, if we ook at the analysis in the

VA, you see the DOE assuned in the assessnents that every
drop of water that seeps into the enplacenent drift
contacts the can. This is a very conservative assunption
since the width of the can is only about a third of the
width of the drift. W don't consider that a reasonable
expectation kind of assunption. |In addition, they assune
that every drop of water that contacts the can is
uniformy distributed over the can. Again, this is not a
realistic assessnent. What will drip on the can will also
drip off the can. So, |ooking at those assessnents from a
reasonabl e expectation perspective, we think they're
extrenely conservative. So, that's the kind of assessnent
we woul d advocate as an interpretation of reasonable
expect ati on.

COHON: Thank you. Any other questions or coments?

(No response.)

COHON:  Seeing none, we will now take a break unti
1: 00 o' clock. Let the record show we're getting eight
m nutes nore than originally scheduled for [unch. W wll
remenber that in the future when we have to take them

back.
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a luncheon recess was taken.)
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AFTERNOON SESSI ON

KNOPMAN: Okay. This afternoon's session continues
our discussion of the repository safety strategy. Qur
first speaker is M ke Voegele who is Deputy for Regul atory
and Licensing and is with Science Applications
I nt er nati onal

VOEGELE: What |'m going to talk about this
afternoon are the activities that are going on within the
program ri ght now of how we're going to inplenent the
strategy to conplete the safety case for the site
reconmendati on. We've been followng the plan that's in
Vol unme 4 of the Viability Assessnent which correlates to
repository safety strategy Rev.2 for devel opi ng our safety
case.

The inmplenmentation that we're doing started from
the 19 principal factors that were the viability systens
concept that were in the viability assessnent. Right now,
what we're doing is evaluating data that we've received
since the viability assessnent and enhancenents that we've
undertaken to the design since the viability assessnent.
We've set out a path to update the set of factors that
were in the viability assessnent. W used a coupl e of
techniques and a |l ot of information to do this. What this

bull et says is that we used prelimnary--for proposed
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assessnment cal cul ation and barriers inportance assessnment
to identify principal factors. As we step through this,
you will see there's a fair bit nore involved. W
certainly used the informati on that was avail able fromthe
past several performance assessnents, but we al so used the
know edge that was resident in the principal investigators
who were doing the work on the program the people who
were doing the performance assessnent cal cul ations, the
designers, as well. What our goal was was to try to
prioritize the work to conplete the safety case for the
site recomendati on.

The design enhancenents that |1'mtal king about
were changes to the viability assessnment design. W
adopted a nore robust waste package. We're | ooking at
i ncluding a redundant drip shield to provi de defense-in-
depth. We're |ooking at backfill to protect the waste
package and the drip shield. W're |ooking at what we're
categorizing as an inproved thermal design.

Thi s next viewgraph just gives you an exanpl e of
concepts of defense-in-depth to water diversion. One of
nore of these may be effective and we'll try to decide
that and use it in the site recomendati on docunents, as
well. First of all, there's a possibility of diversion of

this infiltration by capillary barrier within the rock
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systemitself. There's a possibility of diversion by the
drip shield and there's a third possibility of diversion
of the water by the waste package. Just as an exanpl e,
there are at least three different mechanisns identified
t here where water could be diverted. So, that's a sinple
concept of a defense-in-depth type concept.

We nentioned that we were updating the factors
for the nom nal scenario. This is the |list of principal
factors that were in the viability assessnment that
correlate to that design. W' ve augnented that |ist and
generally what the augnmentation consists of is to address
new desi gn enhancenents. So, you'll see that we have a
little bit of change down here in the engineering
conmponents, as well, and addressi ng new data conponents.
So, they're focusing a little bit in this particular table
details of what m ght have been a single itemin the VA
A set of principal factors m ght be uncoupled a little bit
here to allow us to look in nore detail at conponents of
t hose principal factors.

As | nentioned, our goal was to prioritize these
factors, to use themas a driver for the work that we
bel i eve needs to be conpleted for the site recommendati on.

It was really conducted around not just the barrier

I nportance analysis, not just the information that we had
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in total system performance assessnent, but we used the
scientists, engineers, the PA staff, the regulatory staff
on the program who have in their m nds and who have

t hrough their research | ooked at what the inportant things
are in terns of determning the performance of a
repository at Yucca Mountain. W started fromthe
prelimnary TSPA. W used the variability assessnent and
performance assessnent cal cul ations. W used information
t hat had been gathered from previ ous performance
assessnment cal cul ati ons and, you know, we were talking
just alittle while ago how | would characterize this. It
certainly was a total system performance assessnent and
base cal cul ation that was | ooking at enhancenents over and
above the VA. It is not something at the |level that Bob
Andrews is tal king about having done to support the site
recommendation. So, you know, it's maybe TSPA-VA, one and
a quarter or maybe one and a half. It's certainly not
where this thing has to be as opposes the perfornmance
assessnment. If | used the word "TSPA" to descri be any of
the curves I'mgoing to show you this afternoon, please
correct nme because they are not that. They are not
conpliance evaluations. They are not equivalent to what a
TSPA has to be. They were cal culations that we used to

i nform oursel ves on what m ght be inportant to
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perf or mance.

KNOPMAN: M ke, excuse ne. Could you adjust your
m cr ophone because your voice is comng in and out and |I'm
having a little trouble hearing.

VOEGELE: Okay. \Where would you like it?

KNOPMAN: Just get it nore in the m ddl e.

VOEGELE: More in the mddle. Better? You want it
up, he wants it down.

KNOPMAN:  Up, no--every time you turn your head--

VOEGELE: | understand. Yes, no? |It's going to get
you again every tinme | turn ny head. Okay. |'Il just
talk |l ouder and let you pick it up fromdown on the |apel.

Is that better?

SPEAKER:  Yeah.

VOEGELE: Okay. The nost inportant thing that the
scientists, engineers, and PA staff contributed to our
prioritization of the factors was their know edge of nodel
uncertainties and the limtations that existed in the
prelimnary analysis that we were using. | hope that |
can make that clear to this group that it was not sinply
the barrier inportance analyses, it was not sinply the
results of total system performance assessnent that we
used to look at priorities and those factors. Probably

nore inportant were the principal investigators' know edge
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of the nodel uncertainties and the |limtations of
prelimnary anal yses. Abe Van Luik this norning

enphasi zed this is an ongoi ng process, that we expect to
do nore with this, and we have already identified from
working with the principal investigators areas that we
need to look into this nore carefully before we conplete
t he performance assessnent for site recomendati on.

We tried to assess our understandi ng of what the
current confidence is in the data and what woul d be needed
to determ ne the factors needed for an adequate safety
case. Qur objective was to focus our work on the nost
i nportant factors and the adequacy of information fromthe
safety case for site recommendation and |icense
application. So, again, this is not a conpliance type
performance assessnent calculation. It is an evaluation
t hat was done to informourselves on what were the
I nportant factors.

This is an exanple of one of the types of
anal yses that we did to | ook at the enhanced design, the
design that followed the viability assessnent. There are
about three or four things that are illustrated on this
charge. One of the nobst inportant ones is if you just
| ook at no barriers at all, solubility limted to

rel eases, the natural barriers thenmselves are effective in
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reduci ng the estimated dose rates by eight orders of

magni tude. The remai ning dose rate is due to a relatively
smal | nunber of radionuclides |ess than .004 percent of
the total by dose, by mass, by curie content, whatever you
want to do. The less then takes care of that. So, it's a
very small amount of the remaining material that's not
taken care of by the natural systemin this analysis. |

wi Il enphasize you will probably hear things in both Bo
Bodvarsson's presentation tonorrow afternoon which are
things that will eventually get into performance
assessnent cal cul ati ons that would have changed t hese
results. These are relatively conservative. They're

nom nal case. They |ook nore like the VA than | believe
the PAs that will be done for site recomendation wll

| ook.

In this analysis, we used a waste package and a
drip shield to address that residual. And, as you can
see, looking at the releases in this analysis fromthe
natural barriers only, this is the natural barriers
rel ease. |If you have natural barriers waste package and
drip shield, you have no rel eases for 100,000 years. And,
if you have just the natural barriers and the waste
package, take the drip shield out, this is what the

rel ease m ght look |ike. That gives you an indication as
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to the inportance of the engineered conponents in this
anal ysi s.

So, let nme talk a little bit about this barriers
I nportance assessnent that we used. It's a technique
where we took the performance contribution of a conponent
of the systemconpletely out of the system So, this is
not a probabilistic distribution of the performance of
t hese conponents. We totally cut the performance of
conponents one at a time out of the systemto see how that
affected the performance. So, this is a specialized
sensitivity study in which the effect is omtted fromthe
calculation to determne its inportance of that
calcul ation. They are not expected perfornmance
cal culations. W only did themto get sone insight as to
what the inportance was. We |ooked at additional insight.

We | ooked at the nom nal performance case. W also
| ooked at the unanticipated early failure of a waste
package to gain additional insight.

Ckay. This is one where we call this a
prelimnary barriers inportance assessnent. The base case
in this nom nal case gave zero release for 100,000 years.

I ndi vi dual neutralizations of all but two of the barriers
al so gave zero release. That is the beginning of an

indication that either the barriers are uninportant to the
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total performance or they are backed up by other barriers.
That's about all you can judge fromthat calculation. If
that is true, if a barrier is uninportant to perfornmance,
t he eventual conpliance denonstration may not be sensitive
to unresolved issues fromthe barrier. That was what we
were seeking. We were trying to understand how well we
coul d devel op an argunent that would, say, for instance,
that if you are placing reliance on six or seven or eight
of these barriers, the other nine, 10, 20, whatever your
total number turns out to be how you package them may not
be as inportant in your conpliance determ nation
eventually. And, I'll enphasize it again. What this tool
was was an investigation to let us gain sone prelimnary

i nsight into how that m ght work.

I ndi vidually, only the waste package and the drip

shield neutralizations gave any contribution for 100, 000
years. Now, within this particular evaluation when you do
t he waste package neutralization which is this blue curve,
you have diffusion controlling up until the point of about
10, 000 years and that represents in this evaluation the
failure of the first drip shield. So, that's why you get
a peak in this particular curve at that point in tine.

So, you're | ooking at diffusive rel eases down here and

t hen when the drip shield fails, renenbering that you' ve
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got the waste package contai nnment neutralized, this is
what happens. If you do it the other way around, if you
neutralize the drip shield, this is the type of
performance you get. |It's a strong performance in the
nom nal case of the waste package. So, in the waste
package neutralization, that 10,000 year nunber is a
result of the failure of the first drip shield.

Again, | want to enphasize this. This is not
expected performance, but this suggests that uncertainties
in the waste package performance are inportant. | think
that is sonething that you would have concl uded for
yourself in | ooking at the sensitivity studies and all of
our previous performance assessnent cal cul ati ons. W just
| ook at it again fromthis perspective.

We repeated these analyses for a juvenile waste
package failure scenario. This was one to try to
under st and again and give a different perspective on it if
we have a failing waste package. Again, we |ooked at
neutralizations of the natural barriers up in here. W
| ooked at the saturated zone and the unsaturated zone.

The overlying rock is the unsaturated zone above the
repository horizon conpared to the base case. And, you
can see not very nuch difference other than for the

saturated zone. |If you ook at the neutralization of the
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engi neered barriers, they're a little bit nore difficult
to sort out. The colors will help. The waste package
again is blue, the cladding is this maroon/purple color,
the drift invert is this green color, base case, and the
red should be the drip shield as before.

When you | ook at that information, the base case,
it releases at about 10,000 years which is again when the
drip shield failed in this particular evaluation. No
ot her rel eases occurred for 100,000 years. When you | ook
at neutralizing each natural barrier, you get m nor
changes from the base case because the barriers are
relatively redundant with each other. W're going to | ook
at a case where we | ooked at all the barriers together on
another slide to help give us sonme nore insight, but
generally the barriers in this situation are redundant
with each other. There's very little difference.
Neutralizing the engineered barriers; the waste package
neutralization gave the | argest change, cladding was | ess
i nportant, and the other changes we categorized as
relatively mnor. So, here is the base case, this dark
colored line. The waste package gives the biggest change
when you take it out of the system and then the cl adding
is the next highest one. But, relative to orders of

magni t ude of change, the waste package is the nore



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

121

i nportant one in this analysis.

Ckay. In this one, we |ooked at the natural
barriers nore as a conbination to provide retardation
capability. In the nom nal case, they contributed very
littl e because the radionuclides remained in the waste
package. After the waste package fails, they're very
inportant. Under all conditions we |ooked at, retardation
was very inportant and solubility was | ess inportant, but
again it, especially in the longer tinme franes, has a
significant contribution, a couple orders of nagnitude.

Okay. So, what we did in these prioritization
wor kshops, the gathering together of a |ot of the project
scientists to look at this information, we | ooked at our
assessnments of current confidence, what we knew about the
information related to those nodels, what we m ght need to
enhance confidence in those nodels, and we made a working
concl usi on that the anal yses that we had done suggested
that there's probably a high likelihood of adequate
mar gi n, but they relied very heavily on the waste package
and the drip shield. This working group al so concl uded
that that confidence probably would not be adequate for
the site recommendati on unl ess the natural systens could
be denonstrated to contribute significantly, as well. So,

in addition to the engi neering conponents that |ooked to
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be inportant, seepage, retardation, and dilution were also
concluded fromthe results of these workshops to be
I nportant factors.

Now, Abe told you this norning that he wasn't
prepared to tal k about the seven principal factors. |
have them on a slide here, but | would |ike to just
caution you that this is work-in-progress. The docunent
has not been reviewed by the Departnment of Energy and this
IS subject to change. Basically, what | have told you--
renmenber, |let nme enphasize again it was our previous
knowm edge of sensitivity studies done in the performance
assessnment cal cul ati ons that have been done and was the
barrier inportance evaluations that we did to support this
with the enhanced design features incorporated in them at
sone level. It was the understanding of the principal
i nvestigators about needed confidence and weaknesses in
t he nodels where there was need for inprovenent that |ed
us to conclude that seepage into the drifts, the
solubility limts of dissolved radionuclides, dilution of
t he radi onuclide concentrations, retardation of
radi onuclide mgration in the Uz, Sz, performance of the
wast e package barriers, and the performance of the drip
shiel d appeared to contribute nore to repository

performance than what |'ve called the other factors down
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here.

| think I would like to leave it at that. This
IS
--it's work-in-progress. | wll again state probably to
t he point of having to beg your forgiveness for having
said this too many tinmes, this is not performnce
assessnment. This is a calculation that we did to try to
peel apart sonme of the onion |layers to understand what
were the big contributors to perfornmance at our site.

Ckay. We are in the process of using those
factors to prioritize our remaining technical work. So,
the testing anal yses are focusing primarily on principal
factors and sensitivity studies to exam ne potenti al
sinplifications in the non-principal factors. Wat we're
tal ki ng about there is downstream |ong-term going into a
i cense application environment, trying to build the
si npl est, clearest, nost defensible argunent that we can
to convince our regulator that we have adequate margin to
meet his standard, that is typically done by
sinplifications to a | arge nunber of conponents in the
system and focusing on what |'ve called the principal
factors here. | believe we have a fair amount of work to
get done before we get to there and | think you' re going

to hear Bob Andrews tell you a little bit nore about how
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we will be dealing with this in the context of the site
reconmendat i on.

We are al so addressi ng what we have identified as
opportunities for enhanced performance; the seepage
t hreshol d, cl addi ng performance, and the canister
performance. In the viability assessnent, we had a carbon
steel and a stainless steel. In this new design, we have
two stainless steels and there's a question about whether
you should try to take credit for the corrosion
performance of both of those stainless steels. Because of
the simlarity in nmechanism it may be hard to argue that
one of themis providing defense-in-depth of the other
one. So, that's an additional issue that we have to
address. The work scope that we've devel oped is reflected
in the plans for the Process Mddel Reports and the
associ ated anal ysis and nodel reports.

We have a fair amount of work to do. | had
menti oned that workshops that develop the prioritization
tables that I just showed you still have sone unresol ved
questions that we are working. | think that Abe showed
you a chart this norning and Steve nade a coment that we
woul d have another rev to this reposit