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PROCEEDINGSES

CHATRMAN DEERE: Mav we reconvene? Good
morning, ladies and gentlemen.

ME. BLANCHARD: Before we put the wvuegraphs up
that describe this morning s agenda. Dr. Deere. what 1°d
like to do is just kind of look over what mv perception
was of the open items from vesterday and see if we agree.

There were some discussions about greater
information on the influence diagrams that Dr. North
brought up as Hollis Call was giving presentations. We
said that we would have that information in our reports.
so we are carrving that as an open item

ME. NORTH: The greater detail was for more
than ,Jjust the influence diagrams. but the process for
assessing exrert Jjudgment?

MR. BLANCHARD: Yes, and I°11 do a little
doctoring on the words there.

Then the wvuegraphs that Hollis Call used
vesterdayv. there were several he used that weren’t in the
rreview packages. Theyv were xeroxed here at the hotel
last night and handed out by Candice this morning.

If someone wants a copy of those and didn’t get
them. please see Ken. He will make sure that vou have a
copv. Thev were distributed around the table for the

EBoard this morning.
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Then the last discussion which was brought up
mostly by Leon Reiter. although a number of persons
discussed that. was will the final revort include the
arithmetic averaging as well as log averaging on the
expert Jjudgments.

We've discussed this with our decision analyvsts
on the Calico Hills Task Force and they will be able to
include that as a part of their final report. Sc for
those who want to loock at the arithmetic averaging. they
can see what it would be like if it was used.

Those are the only three that I culled from
vesterday s discussions. Do you have more”?

CHAIRMAN DEERE: Nco. not formally. We spoke a
little about the peer review on some of the items. I
Just thought it might be interesting if certain of the
items. such as the groundwater or hyvdrogeology does have
A peer review.

I think if might be of interest if we consider
helring vou do that. As a matter of fact. there’'s a
specific group of items. 1°d want to talk with Pat
Domenico and Rov Williams. but we feel that mavbe we
could take one item that we have gquestioned and put
together a peer review of geohvdrologists outside the
program and see what range of values we get.

I'm really more concerned about that than I am
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number three. whether there was arithmetic average or log
average because what are we averaging is the guestion?

MR. BLANCHARD: That’s right. Of course 1711
carry this on and trv to reach an approved list before
the close of business today.

CHAIRMAN DEERE: As vou probably suggest. this
is not a real firm offer. It’s a suggestion I would like
to pursue with the members of the Board and also with vou
peorle.

MR. NORTH: 1I°d like to expand on that to
suggdest that a workshop be considered in which an across
the board peer review of the expert judgments be carried
out where we have both the expertise and the time to get
intce the judgments in detail.

I think this should follow the availabilitv of
the detailed documentation. Perhaps a time period of
late in the fall might work.

One thought that occurs to me is that perhaps
this might be of interest in connection with one of the
professional societv meetings of the kind of Board
members have attended a number of times as a way that
essentially the Jjudements underlying this analvsis can be
reviewed with a large number of interested people within
the expert community.

MR. BLANCHARD: QOur Wednesday morning agenda
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was to begin with the Exploratory Shaft Alternative Task
Force Studv. The first speaker of the morning comes from
our office. Ted Petrie. who is the Branch Chief of the
Exploratorv Shaft Branch. Ted will open that discussion.

MR. PETRIE: Max mentioned that I'm the Branch
Chief of the Exploratory Shaft Branch. I'm also at least
temporary the Acting Director of the Issuing Development
Division. Member Leo Little. vou may remember him. he’'s
found a better .job.

{ Laughter)

MR. PETRIE: This is our agenda for todayv.

We 're going to start off with an introduction: then Tom
Hunter. Sandia National Labs will give us an overview of
the alternative studv: Al Stevens., alsc from Sandia. will
discuss options and supporting information. Then Lee
Merkhofer., one of their contractors. will talk about the
methodology. development. and the pilot study results.
Paul Gnirk., another one of their subcontractors., will
talk about the methodologyv.implementation and the current
astatus: and then 1711 summarize when thev get done.

Just a little bit of recollection to get us in
the mood here. the activities leading to the initiation
nof the ESF Alternative Studyv. we received comments on the
SEP from the NRC and from other parties; the TRB

Structural Geology and Engineering Panel. a
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gepengineering panel. offered suggestions on the EGF
construction and testing. We performed some evaluations
and issued guidance for implementing a study.

The scope of the study. we conducted under a
fully qualified. Zubpart G OPRA (ph) QA program. We need
to identify the preferred repository accesses and
construction methods, identify the preferred locations,
and select the preferred configuration and construction
methods.

The plan is being carried cut by the Department
by having the Yucca Mountain Project Office direct the
work through Project Office Engineering Develorment
Division. That’'s where I come from.

The Sandia National Laboratories has been
assigned to lead technical coordination responsibilities
and Tom Hunter is leading that activity. He will be up
in a moment.

The project participants. the remainder of
them. are providing matrix support to each task within
the studyv as needed. Some of those folks are here and
they will answer anv questions yvou have.

There were six specific tasks. The first three
of them are completed. That is to evaluate the
reguirements. identifyv proposed options in configuration

options —— we Just discussed those with vou the last time
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we spoke: develop enough methodologv for the evaluation
nf the options —-- that s completed.

The remaining three tasks are really the heart
of the whole thing and that is the recommendation cf the
preferred configuration and construction method:; revision
of the ESF requirements documents and repositorv design
reguirements documents to be consistent with the third
option. and preparation of the report.

Just the reiteration of the goals -~ to find a
traceable decision basis for the design -—- that’s
probably the significant thing here. We obviously had
some decisions made before. They were well traceable.
This will be a traceable decision method. no question
about that.

We "re going to address the NRC objections and
concerns: address TRE recommendations and address
concerns of the State of Nevada and local agencies.

Then, once more. this is the wav we’re going to
he presenting this. Since I°ve gone over this. quickly,
overview. options. methodelogy. development and
methodology implementation and current status are
somewhere at the end.

With that. unless there are some guestions for
me. 1711 turn it over to Tom Hunter.

MR. HUNTER: Good morning. members of the
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ranel. ladies and gentlemen.

My job this morning is to provide an overview
and introduction to the work which has been soing on on
the ESF Alternative Study but before 1 do that. Ted
mentioned that there are some key peorle who will be
providing support and I°d like to introduce a few of
them. if I could. because theyv are going to be perhaps
answering the specific questions.

As Ted mentioned. there are several contractors
aupporting the effort who we think play a keyv role in
some things which will be discussed todav. If we could.
we'd like to call on some of them to address some
specific guestions if those might occur.

We have from Parsons Brickerhoff. Quade and
Douglas in San Francisco. Dick Herrie and Matt Fowler who
are in the middle of the room. They represent the
repository underground design activities.

We have as well from Fenix and Scission who do
the exploratory shaft design activites, Dick Bullett the
Technical Project Officer. Bill Kennedy and Jim 3Scott.

Then we have as well from Los Alamos. the
Coordinator of the In Situ Testing Program. Hemi Calia
{(ph) who is here.

What I1°d like to do this morning is to

summarize the activities that have occurred to this point
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in a verv general fashion and outline the framework that
we will use for our discussions this morning.

There are a couple of kev points which will be
made by subsequent speakers but I°m going to introduce
those kev points and go over them with you so that vou’ll
see them when it occurs in subseguent talks.

Finally. I°'d like to layout for wvou the
schedule of activities. Where we are now within the
activity and how we plan to conclude the activities over
the remaining months.

Let me repeat for you the speakers that 1°11 be
introducing and talking about which is myself, Al. Lee
and Paul., and then tryv to describe for vou kind of a
general framework which we think describes what the study
is.

We think the ztudy really boils down to the
following situation. We have. as the follow-up to last
vear., established an ESF configuration which was a couple
of 12-foot shafts. drill and blast construction. The
tests will describe some 35 tests in the SCF and most of
the testing was done in a northern location.

At that time. as Ted mentioned. what we call
concerna -- you can use whatever word vou want -- we
can’t use a word like issues because we 've alreadv used

those for certain things —-- there are some concerns which
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we had tried to address from the NRC. some
recommendations from the Board. some comments from the
State of Nevada. as well as some concerns within the
Department of Energyv about things that could be evaluated
and done differently to refine. or as Ted mentioned. as
traceable btasez for the Title II design.

Given those two things., all we really have tc
do is come up with what we call revised ESF
configuration. That configuration, which I will discuss
a little bit, really answers guestions like what is the
access method. what is the construction method?

We will be doing additional testing and we’1l
be getting additional testing from EPRI. and ig a
facilitv perhaps a different location. That is kind of a
decision. After that decisicn is made thousgh. part of
the same task is to establish the thing we call the
design base. and that’s a lot of work.

That s a formal process where you actually
document and provide for the design architect engineer at
a fairly comprehensive design basis. That is what we are
trving to establish before the resumption of final design
for the exploratory shaft.

I notice one thing different about what we all
seem to be doing. what vou heard vesterdav and what we

are doing todav is that normally vou spend a lot of time
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evaluating information to make decisions. then yvou make
decisions. and I think we add one more thing. We spend a
lot of time explaining decisions.

We ' re going to be talking to you today.
explaining how we 're going about making decisions. then
we ll meet again explainineg how we made the decisions.
but even after that. there’s a lot of work to be done.
We”1ll try to lay that out for vou.

LLet me remind vou again about the basis
schedule that we re dealing with. This alternative
evaluation or exploratoryv shaft study, as I mentioned,
consistes of these two things -- making this decision:
making a recommendation to DOE on what the configuration
will be: and developing this design basis.

That reallv starts the process of final design,
30 no matter what we describe for vou today with respect
to the exploratory shaft or Calico Hillzs, we’ll be going
into a final design stage which will be issuing
construction packages next summer.

The first construction package will be one
dealing with the site. the surface features and the
initial construction. The second one will deal with the
shaft or ramps. whichever that turns out to be and that
will be on the order of a little over a vear from now.

The activities we 1l describe for vou on
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getting information in situ will begin no earlier than a
date something like November 1992. With that
perapective. I°d like vou to view todav’s activities as
though they provide information to go into about a vear
of detailed refinement in what the actual design will be.

I1°d like to remind vou of a couple of things
dealing with how we’ 're going about this process hecause
theyv relate not onlv to the questions the Board has but
also gquestions that we have from other parties.

I think vou’'ve seen this before but let me
mention a couple of key points. All the studies which
vou’ve heard about these couple of days will have
emploved some form of formal decision aid and
methodeology. That’'s a common theme which is running
through these activities which will. we think. in the end
tie them together in a way that theyv represent an
integrated bhasis for DOE’s decision process.

We have to address in addition to the concerns
which I mentioned earlier. we have to be concerned that
when we do this design that we can document that we have
an adeguate set of requirements. particularlv those which
incorporate 10 C.F.R.. Part 60.

Today you will hear a little discussion from Al
which is to relate to you the activity we are going

through to make sure those NRC requirements are really in
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ocur design and our design basis.

Another point which I will comment on later is
we felt we should approach this decision in a broad way.
In fact, we had comments from the NRC which indicated
that the decision on the exploratory shaft facility was
closely tied to subsequent decision on a repositorv.

I1°11 address that specifically.

What it deoez for us is cast a broader theme on
this evaluation and it requires us to look at a much more
comprehensive set of criteria to make this decision and a
lot more information on how we lavout configuration with
the ability to accommodate a subsequent repository., =o
I"11 comment on that.

We are doing and we will hear today the process
that we go about in implementing the decision methodology
and that inveolves quite a bit of effort to be sure it's a
QA controlled process. and we plan to incorporate in the
latter stages of the study an independent review looking
at all the activities and documentation which occurred so
that we get this element as part of the QA process. We
think if we go through this we’ll end up with this well-
established basis for a recommendation.

What we 're going to describe today looks
something like this. A large set of requirements -- as I

will menticn later. when vou allocate those out to the
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subsystems. vou end up with some 2500 specifications
which have to be addressed and make sure we have covered.
I mentioned these comments and concerns from different
rarties.

What we are going to be evaluating is something
we call options. Yesterday vou heard about tests. test
strategies and things like that. We re going to use the
word option to describe the things that we are gcing to
be deciding upon.

We had to develop a set of options which we
think encompassed the repository and exploratorv facility
configurations. We did that by looking back over history
to see what had been looked at in the past. We developred
some new concepts based on the concerns we have
incorporated in the Calico Hills assessments. which vou
heard about vesterday. and come up how with a candidate
set of options. We will go through and describe those
for vou.

Those are all input to this decision
methodology which gives us this preferred configuration
which we will recommend tc DOE.

In presenting this information today. we’d like
to use this chart to do it. This kind of describes this
little flow chart which describes how we ve gone about

this proceas. I"11 describe it for vou briefly and then
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each speaker will subsequently talk about what part they
are going to play in describing this. We will cover most
of this picture today.

I mentioned the requirements which represent
one big effort to be categorized and organized and put
into the study. I mentioned also the wav of options that
are generated and there was a screening process that
brought us down to a candidate set of options.

At the same time and in parallel., we started
cut putting together a methodology for the evaluation.
The way we did that was a team of us met and laid out a
preliminarv methodology which we thought encompassed the
factors which needed to be considered and would allow a
reasonable basis for the decision.

That was put together and we performed a pilot
atudv. The pilot study was reallyv a drill to see if we
understood the process, 1f the process made sense, and if
in fact the people who were going to participate could
understand it and develop a familiarity with it which
would allow them to participate in subseguent activities.

Finally. we then used the results of the pilot
studies to hone in on a methodology which we think can be
used. Given that methodelogy and the options. we can
start the comparative evaluation which we have done and

we re going to describe for yvou some of those things.
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Given that comparative evaluation. we 1l
essentially take what will be 17 options and rank them 1
through 17. Out of that. we want to come up with a
rreferred configuration.

It’s our intent to closely evaluate what we
learn with these ranked options and ask the guestion. are
there some refinements which we want to make to the
methodoleogy and to the observation of the rank options to
come up with a preferred configuration. 1711 have a few
more words to say about thia in just a minute.

This is the road map which 1°d like to lay out
for discussion this morning. Let me review a couple of
things which I will cover and tell you what you're going
to hear.

The options which we identified were a lengthyv
number. If vou ask vourself the guestion. how many ways
can I construct and locate the exploratorv facilities,
how many different ways can I combine it with a
repository, and lay it out over the few sguare miles
which is the Yucca Mountaln repository identified block.
vou get a large number.

Well., we ended up with something like 52, if
vou recall. which we discussed with yvou in April that by
some process. which we’ll briefly review today since we

feel like we have covered it with vou in the past. we got
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those down to 17.

We did that by screening out some 21 which
didn”t meet some minimum requirements. aggregating the
remaining into some classez that we felt were
representative and expanding the space in our final
analysis to make sure we covered all the construction
methods.

Al is going to lav out those for vou. In fact.
he's going to discuss some of the details of those
options themselves.

What T will tell you. and I will not discuss
those options. is the things the options considered. We
think of the options as addressing three major
components. The major components are the accesses to the
exploratory facilitv. the main test level which is where
the bulk and most of the 35 tests are conducted. and then
finally, the repository which I will describe as kind of
a reference configuration which fits with that
exploratory facility alternative.

The options that we developed span the space of
tyre of access and they really consider three types of
access: there’s two different size shafts which represent
kind of the current case and a larger case; and there is
a ramp at different locations which is a single size

which we think is consistent with if the Yucca Mountain
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1 site were nonaccessible. was consistent with building a
2 subsequent repository.
3 The construction methods for the ESF accesses
4 encompass drill and blast. bore machines -- shaft. boring
3] machine. V moles, volume boring and raised boring. all
B the different construction methods have been addressed.
7 In the main test level where most of the
a8 experiments are actually performed. we really are at a
9 current stage of development in which we use a buzz word
10 for it called a Title I] general arrangement.
11 That means that we have taken the place where
12 we were last fall or late last summer. looked at that
13 layout and given the name called Title II general
14 arrangement.
156 As we’ve gone about these evaluations. we ve
16 modified that slightly and come up with different
17 arrangements which allow for more flexibilitv. wider
18 separation between tests. eliminating interference and
19 things like that.
20 Some of the options. because of the wayv they
21 are congtructed. because they use the underground real
22 estate, allow themselves to have a two level
23 configuration. so some of the layout for the tests are
24 now two level as opprosed to how they were before.
25 For the main test level itself., we re looking
EXECUTIVE COURT REPORTERS
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both at mechanical and drill and blast means. The mean
test level itself is a meries of small little rooms
around different places. so there is some unique
requirements for this facilityv as opposed to this
facility. We are considering both mechanical and drill
and blast.

We are looking at locations in the northeast,
which is like the current location, and we are looking at
locations on the other side of the block.

In terms of the repository, one of the givens
for building a repositorv. if it were to be built at
Yucca Mountain, would be to take the ESF and use it in
the most appropriate wav. We will add some shafts and
ramps. whatever that combination turns out to be. We 11l
add the emplacement area.

A point I would make about that too. When we
talk about repository construction., what’s constructed in
the repository before you start operation is a small part
of the underground. I think in March we went over the
construction seguence for the repository.

When vou build the repository as we see it now,
vou would construct onlv one waste panel or two waste
ranels before vou start waste emplacement., so up until
the time in which waste emplacement actually starts. vou

will not have excavated the entire repository block but
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vou add in the design and emplacement area which would
allows for the waste emplacement. There we have the same
combination of construction methods.

This is the space we tried to span with all of
the options that we have and Al will go through those
with vou. We’'re prepared this morning to go into
whatever level of detail seems appropriate to the panel.

We will review a few of those and we will also
talk about some of the design features. The thing we’'d
particularly add in this meeting today is we have
incorporated the access to the Calico Hills and we re
rrepared to present and talk about that.

Let me tell vou who has been working on this.
Instead of using peoples” names, 1711 use organization
names. I think wvou heard Ted describe that the cverall
management responsibility ias at Sandia. which is really
embodied in Al Stevens and Al Danis (ph) who are the
responsible people within Sandia.

This effort on requirements is being led for us
by one of the proiject participants., TMSS which is SAIC
rrimarily on this task. who are leading a task force
within this task force to assemble and organize all these
reguirements.

I mentioned that we have on the task force both

people in repository design and underground design.
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Parsons and Brickerhoff of San Francisco. and Fenix and
Scisson in Las Vegas.

The underground testing coordination is
provided in the same way it s always been provided and
had been coordinated through the 3CP bv Los Alamos in the
Test Manager s Office in Las Vegas. also supported by the
1.8. Geological Survey.

So we rely on information and culmination of
all the testing requirements and the testing strategies
on Los Alamos.

The surface design is Holmes & Narver in Las
Vegas as well. There is some contract changing going on
which I'm not totally familiar with but as of right now,
the current A&E 3 are Fenix and Scisson and Holmes and
Narve at the test site.

We also rely on REECO to provide consultation
as the construction manager whether or not the
configurations really are constructible or not.

This task force represents a marriage of a lot
of folks. We think that’s a plus because it provides a
broad integration across all the different disciplines
and different expertises within a project that is
necessarily as broad as this. but we have also added into
this study. some expertise in decision-making methodology

which vou’'ll hear from todayv -- Paul Gnirk from RE/SPEC
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and Lee Merkhofer from Applied Decision Analyst.

We felt both of these individuals and
organizations had experience in the type of broad
decision approach that we think should be applied here,
and they have been fundamentally involved in trying to
establish the methodology that we have now., and. in fact,
serve as the facilitator for the interactions that we
have.

I think one thing I would encourage anvone to
participate in is this facilitative process whereby a
person who is kind of uninvolved and uninterested leads
one through these very important topics and draws out
information. It is a very important concept for anvone
to have exrerience with and 1°d recommend at any
opportunity vou take advantage of that if you can. So we
rely heavily on them.

We” 1l also be describing for you some expert
ranels which we ve been putting together from pecrle
across the program. There is a misspelling -- it’s
Agipito -- but there are several organizations, Agipito,.
Bechtel. DRI. BG&E. Livermore. _ Weston. Burec (ph)
and U.3. Geologircal Survey. all of whom provide panel
members for a number of panels which we have put
together.

Paul will describe these panels later and what
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they do. but we’ve relied on each of these for specific
expertise of both individuals and organizations.

MR. REITER: Tom. that’s not a parallel
relationship. is it?

MR. HUNTER: Ne, it’s not a parallel
relationship. We tried to make it as close as we could
but it turns out that some of these people over heres are
just on several panels. We have. of course. the names of
all the expert panelists and we have put all their
information into this quality contrel system. In fact, I
think almost everv word is kept on transcripts which
allows everyone to be sure they know what they =aid.

ME. WILLIAMS: I noticed you didn’t have any
universities listed on there.

MR. HUNTER: There are no universities listed
on that list. That is correct.

MR. McFARLAND: Tom. those are all within the
program. contractors all from within the program?

MR. HUNTER: All the panel members we have used
at this peoint are contractors within the program. Some
of them like RE/SPEC -- which is in the program -- and
ADA probably is the one closest to outside the program
that was brought in for the job. but in general, that’s a
correct statement.

We have configured the panels much like the
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other studies from pecorle primarily within the
organization. As we finish up our evaluations. 1711 talk
a little bit more about how we are addressing the
gquestion of having an outside involvement.

With those people and that general mission. we
have initiated the study and we have gotten to a certain
point in progress. What I°d like to do now is two things
before turning it over to Al.

I°d like to make a couple of what I think are
kev points for veour information to observe as you go
through the subsequent presentation. Then I°d like to
talk to yvou about the flow of activities and where we
are.

You ve heard a lot about influence diagrams.
The interesting thing about this marriage. all the
repository developers are now closely wedded with these
decision analysts and we have developed this almost
common Jargon on how to describe things.

One of them is the influence diagram. so we all
seem to talk about these things now. I think theyv do
represent a very good way to portray relationships.

One thing vou hopefully will observe is when we
talk about things like performance impacts, which Paul
will go into later. we have in fact for all these studies

~-—- the ones you heard about vesterday and todayv —-- drawn
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upr the common basis in terms of influence diagrams to use
that.

It is mv hope that when we talk to the Board at
a subseguent time about performance assessment itself,
we 1l use this same framework to describe how we go about
prerformance assessment. So you only have to see it in
one framework because you can cast it in many wavs. We
want to come out with a common language in which we can
have effective communication.

The point I really want to make is that vou end
up developing something which we will describe either as
rrobabilities or prerformance measures. and thev are
developed from a lot of factors.

In addition to those factors. there are a
number of references which are provided. This really
should be viewed as information that is given to expert
panelists who operate above this line.

That information can be a number of things. In
this study. it represents a fairly comprehensive set of
analyses. It represents work by the architect engineers
to do a lot of development of cost and schedule.

It represents work by Los Alamos and their team
to try to look at compatibility of testing of different
options with what is expected from the different test

cases. It represents evaluations of how we can operate
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such a facility.

It also represents evaluations and Jjudgments of
how these different features might perform. This is
categorized. summarized and given to the panel. Also. as
Al will describe. it represents a lot of correlation of
all these different requirements that are put together
and cast in the context of these influence diagrams.

Basically this information is provided.
organized, put into the record and provided to the expert
pranels. The expert panel’s job then is to look at the
information and make a Jjudgment whether information is
going to be a part of his evaluation. He s going to make
a Jjudgment on the quality of the information and then
he’s going to put his expert knowledge into the
evaluation and score —-- when we talk about specific
scoring or particular development of things like
influence diagrams.

This concept of providing information in
addition to just what the expert brings with him in terms
of hia expertise is something which we have emploved and
is a fundamental part of the study. That s one point.

The second point is that there’s a final step
which I had on my first schematic which we haven’t fully
formulated. We do not know in fact if it will be needed.

It"s that little vertical arrow that comes down and turns
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to the right on the organization chart -—- the organizing
rrinciple chart.

It basically says this, that we will end up
with a ranking: we will learn something from that
ranking: we will also end up with a knowledge of what are
the important factors.

One thing you’ll find out about this study is
it’s very comprehensive. It addresses a lot of factors.
Some of those we feel are not very important and are not
very significant in the final decision. We want to be
sure that’s the case and dcocument that for the record.

We will know which ones are the important factors.

We will also have observed some of these key
features like shafts, construction methods and locations
and how they have affected these rankings. We’ll
describe a little bit later how that comes out of the
sensitivity studies. Based on that., a recommended
configuration can be established.

The story that I tell which goes with it
basically is -- and no one likes this storyv except me. so
vou might feel likewise when I'm done.

If vou try and go buv a car and vou sample a
Cadillac. a Chevrolet and a Toyota. and it turns out the
primary factor for making the decision when'you’re all

done was gas mileage. probably vou'd buy the Tovota.
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But. if you observed in the Cadillac that vou
really liked those electric windows, and that’s a feature
vou really wanted, you can just order the Tovota with
electric windows.

We don "t know how the ranking is going to come
out vet, so we are going to be spending some time trying
to figure out how that will be done and putting that
together. That’s one point I wanted to make which you’'11l
probably observe when Lee talks and when Paul talks.

Let me mention another keyv point for this study
-~ this has a big impact on a number of things. physical
configuration. schedule. both aggregation and
aggravation, which we discussed yesterday.

That is. how do vou tie together the Calico
Hills input into this studv? I think Max presented to
vou vesterday an overall, logic chart which shows the
integration of the flow of information between surface
based testing prioritization Calico Hills and the ESF
alternative study.

The ESF alternative study really is going
through this configuration development now. We will be
doing final design and then construction. What we had
one is provided a formal way., an output from the Calico
Hills studyv. and put that into the ESF configuration.

Az vou heard yesterdayv. from our standpoint
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thev have said to us -- not that they are really
different people. but it"s a different chart -- that the
characterization strategyv which vou should consider in
yvour ESF alternative evaluation is this strategy 1II or V,
which as vou recall from vesterday is extensive drifting
in the Calico Hills.

So we are taking this reguirement. or this
input. which is to do that falirly extensive drifting in
the block and we 're making that part of the options which
get evaluated here. Al will show you how we have done
those lavouts.

What we then do i3 we combine that strategy
with the options and then we evaluate the effectiveness
of the combination of both of those in characterizing the
site or this regulatory acceptance potential which we
will describe in more detail.

The point is we are now going forth with a
different set of options than we talked to vou about in
April. We are going forth with a set of options which
include the Calico Hills recommendation.

MR. McFARLAND: Tom. I°d like to raise a point.
In the discussion vesterday in the morning talking
surface based testing pricritization. it was mentioned
that the studv evolved from scientific testing evaluation

that s surface based and that the sub-surface bhase
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testing prioritization would be part of the ESF
prrioritization.

With the Calico Hills impacting the testing
reguirements. where is it that vou brought in the test
prioritization that would lead into this whole effort?

MR. HUNTER: Let me address that. I don’t think
that s exactly what we concluded vesterdav. What I
concluded from the discussion. and what I think Max
presented was, that the surface base test
prioritization -~ which is really now almost a misnomer -
- represents a methodology to evaluate any kind of
testing.

I believe the analog which was drawn by the
pranel was vou're actually looking at waste package
testing as another way -- 1t covers all types of testing,
80 that means it includes both surface base and
underground or in situ testing. That methodology is
being developed.

That methodology will not be applied in thie
timeframe to the tests which are in situ which means we
will not determine whether any one particular test in the
exploratory shaft facility is, in fact. more preferable
than in others.

We will evaluate whether options provide the

ability to get the most valued information from all the
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tests that are proposed in ocur methodeology but the actual
detailed determination of the 35 tests. whether wyou do
test 32, test 19. and in what sequence you do those, can
be done during this period when you apply that
methodology which we are developing that we described to
vou yvesterday.

MR. McFARLAND: But didn’t you mention in the
previous presentation the testing, to a large degree.
drove the construction schedule and the need to shaft,
that it was key to the configuration that came out in the
SCP?

MR. HUNTER: It is correct that the schedule
for development of the exploratory shaft and the Calico
Hills is strongly dependent on what assumptions vou make
about testing and test seguence.

What we are doing is developing a configuration
to this point which accommodates all of the tests as
rroposed and we feel like this actual segquencing can be
done in the final design and those decisions can be made
in the final -- there are some perturbations which that
can cause and we are just now looking at whether or not
that will have a big impact on the decision or not.

We will, I think. talk to vou during the
discussion about the time between Calico Hills and

repository level investigaticns and schedule and some of
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the ties between those two.

Russ. really our intent is to allow that
methodology which was described vesterdav to work during
this design phase to decide on the actual order and the
actual conduct of the test.

MR. McFARLAND: But it will not be used to
select a configuration?

MR. HUNTER: It will not be used to select a
configuration but we are evaluating the effectiveness of
the testing program and, as Lee will describe. both that
and what we call the regulatory acceptance term. which is
a measure of how well the options deal with that complete
suite of information and in the eves of the expert panels
that we have. which ones provide the most useful and
beneficial information. but we will not do a specific
test prioritization.

MR. BLANCHARD': Russ., Tom is right in his
answer and if there is some confusion left as a
consequence of the presentation I gave vesterday morning.
I apologize.

Our intent was to have the Surface Base Test
Prioritization Task Force prioritize., first., using the
morning: first prioritize the surface base program

because it would get started presumably in January 1991 -~
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- it would get started before the underground testing.

Then theyv’'d move to the underground testing but
when they move to the underground testing, there has to
e a test program adjustment for that which is now in the
Topapah Spring and a new test program must evolve for
that which would be conducted in Calico Hills.

Presumably Calico Hills”® test program would focus very
much on groundwater travel time or hydrologic properties
that are relevant to groundwater movement and geochemical
properties that are relevant to ready nuclide
retardation. whereas. the focus on the Topapah Spring
test program would be more towards constructability,.
thermal-mechanical loading and things of that sort.

So there will be a test program for underground
testing evolved as a part of that surface space test
prioritization which Tom is expecting as input to his
final design as shown on that figure.

CHAIRMAN DEERE: I still have a concern about
that. Yesterday. I thought you said there would be
prioritization of the surface base testing to get as much
information as possible. leading towards site suitability
analvsis and that later. vou will be doing the same thing
with the underground testing.

I haven”t heard a word vet that there will be a

prioritizaton of tests that you'll want to do first, not
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hecause thev re part of the overall knowledge-seeking for
tfinal design. final performance studies. but is it as
acceptable. suitable site?

This testing mav be nothing more than driving a
drift out to it and a few tests around the faults or
something such as this. but that has not been taken into
account?

ME. BLANCHARD: At this stasge no.

MR. HUNTER: I want to be sure I catch vour
guestion. Dr. Deere. I think the statement made
vesterday was basicallv that we are going to do
prioritization of all tests and we 're going to use the
methodology we described vesterday.

Is yvour question how will we put an emphasis on
sites suitabilityv versus cother kinds of tests and is that
incorporated into cur planning?

CHATIRMAN DEERE: We think that’'s the key.

MR. BLANCHARD: Yes. We are going to do it.
You don’t have the results here because we haven’t done
it.

ME. HUNTER: But the thing I think it is
important for the Board to recognize is that when vou lay
out a constructicon sequence as complex as a couple of
ramps or couple shafts. and then go down to Calico Hills

and/or go to repositorv level. the decision about what is
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the pricritization will impact how vou layout that
construction.

That we recognize and we have not incorporated
that emphasis on Jjust site suitabilitv. We have done. in
our test data sheets where we re analyzing the tests on
the SCP., we ve segregated the tests into two categcories
because there are as Matt said. two general categories.

One category is information you need if vou're
going to build a repositorv like design information that
vou need but others relate to site suitabilityv. We have
done that but we have not given the emphasis to sayv
Calico Hills or Topapah Spring level to overline and
saturated it. We’ ve not given that emphasis but we are
locking at that to decide how that might be done. but we
recognize it will have an impact on things like schedule
and early costs and things like that.

CHAIRMAN DEERE: There are certainlyv a number
of tests that have been laid out that will provide useful
information but vou don 't need them at all to decide
whether the site is suitable or not. Therefore., it seems
like the priority should be given to thos=e tests that
will really get vou to the key problems as early as
possible. If they still look good. the others come on
line.

I can"t see how that can be divorced from the
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right now.

MR. HUNTER: It’s not divorced and as I said.
we did make that separation of the 3B tests on the 3C
into those two categories —-- those which we felt were
site suitability potential and those we felt were more
design potential for subsequent repository evaluation.

What we have not done is made a general
rrioritization between Calico Hills™ investigation and
nther overline -- that s exactly where we are in terms ot
cur next step in terms of prioritization.

MR. BLANCHARD: We discussed for a while
vesterday morning the fact that a tradeoff for timeliness
of testing was confronting all these groups. It s Jjust
the topic vou’'re addressing. That is, would vou in the
end decide that it was more important to get to the
Calico Hills as rapidly as posaible and in the process of
doing that. give up a whole series of ESF construction
tests and then go back and do them later after vou were
able to start tests in the vetric and zeolodic parts of
Calicce Hills?

We ve not made that tradeoff studyv vet. Tom
was sayving that they're expecting thev’'ll have to. We in
the Calico Hills Task Force are also expecting we’'re

going to have to participate in that. We don”t quite
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know how its going to come out vet.

MR. HUNTER: From a larger framework. the
options that we ' re looking at bv and large provide for
all the accesses and all the tests to be done -- some
better than others.

The only measure which will really be a strong
driver in the way we 're looking at now would be if there
are tests that are proposed to be done and something
about the construction. such as lining the shaft or
something. precludes them being done at a later date.

In other words, if there is some evaluations
that can be done in a ramp. for example. that is not
lined. we can bvrass and not do as we develop the ramp.
then we can go back and do those later. We are looking
at those evaluations in that particular schedule. but
that’s probablyv only an alterable decision which is in
the process.

You can make the wrong decision if vou cverlook
the test because vou want to get to the bottom and vou
overlook some tests in the overlying unsaturated zone and
could not go back and do that test.

MR. McFARLAND: But Tom couldn®t vou also be in
a situation whereby in getting to the bottom. vou find a
feature that shows the site ncot suitable and therefore,

the other tests become no need. If suitabilitv is a
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major purpose in conducting the ESF studies --

MR. BROCOUM: There is one other tradeoff I
wanted to mention. There are some tests we had that as
vou were constructing vou were going to do them
immediately because vou were trying to get scome behavior
of the rock as vou were opening it up related to
constructability.

If vou defer those vou mayv lose the abilityv to
do those tests easily later. so the tradeoffs are not
very simple, is the point I'm trying to make.

MR. CORDING: I think it’s a very -- I think
there’s a lot of delay that can be built in to a shaft if
one. for example. is intent on the first go-round getting
a very accurate evaluation or good evaluation of sav the
strains in the rock mass. to go out there and measure
strains and do those sorts of things. I think that s a
very., veryv secondary tvpe of piece of information.

It’s something that is kind of close to mv area
but it’s something that has not much to do with site
suitability. You can get a lot of understanding. for
example. of the strains and the mechanical fix of the
mass by putting in some driftas later.

To have those sorts of things slowing the
abilitv to get down to the repositorv level or down into

the Calico Hills seems to me to be reallyv the wrong
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To me the site suitabilityv gquestions are the

ones which really are the things that should be driving

the program. It

seems to me that most of the rock

mechanics tvpes of studies. for example. should be

targets of opportunity. Do them when thev can fit into

the schedule.

It s not that vou can’t do them. There's a lot

of ways of skinning the cat but to have them driving the

program is something that I think has been a major

concern of ours.

MR. HUUNTER: Within the context of what =

described in the

almost all those

SCP. we address that directly bv taking

rock mechanice information and putting

them into a categorv which we felt was not relevant to

site suitabilitv. and took all those related to hvdrology

-— but not just hydrology in the Calico Hills. It°s one

composite hvdrologic svatem and vou have to look both at

overlving formation and underlving formation.

We took all those which related to what we

thought affected

rerformance related things., which is in

fact suitabilitv. and put them into anocther category.

That information

is part of the reference information

given to the scoring panel —-- that segregation between

those tests.
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MR. BROCOUM: Just one more point. That is a
major change in our strategy from the SCP because our
strategy in the 3CP was to go down very deliberatelv in
the shaft -- one round of blasting. cne round of mucking,
one round of testing., that kind of strategy -- so some of
those things are a major change from the SCP.

MER. CORDING: We recognize that. It s been a
concern of ocurs for cover a yvear. This opportunityv that s
arisen to reevaluate the program to us has been. in some
reaspects, very fortuitous. We've been able to have more
interaction with vou on it.

There are wavs cof being deliberate and getting
information at higher levels and at the =zame time.
getting down and getting the prime site suitability
questions answered. Because you need infeormation at
higher levels dcocesn”t mean that you have to take a shaft
down and spend a yvear or two vears to do 1it.

You can go down with different tvpes of access
down there., start getting the information that’'s really
critical and come back. put another shaft in. or put
another slope in. or drive off a slope. It's veryv easy
to do. to even operate out of a slope and put some side
drifts off. and get out into fresh country.

Horizontal drifting is one of the things that I

think if of major impcrtance. The shaft is reallv a
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large borehole. You can get down it and see it but it’'s
ancther vertical pilece of information that vou are
already doing with vour borings.

To be able to get out horizontally and see

Py

going on out in the mass -- in other wordse to find

what

]

those vertical features that are going to be controlling
s lot of the groundwater flow conditions. T think. should
be another primarv emphasis.

o

0 there’s things that can be done that enable
vou to get a lot of information and not to destrov vour
opportunity to get information at higher levels. At the
zame time, vou have gotten down at the lower levels and I
think those are the things I°m interested in seeing
mming out of this study of the EEF configuration.

MR. HUNTER: That's a verv good point. That’'s
why we trv not to be too defensive about our base case.
whatever we call it. our original ESF.

MR. DOMENICO: Will the classification of tests
be made available to us? Is that possible?

MR. HUNTER: There’s no reason why not, Larry,.
ia that correct? The answer i3 yes. we have it. That
does not address a fundamental guestion like. is the
information on Calico Hills with respect to hvdrology
more important than the information on overlying

formations with respect to hvdrology.
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MEK. DOMENICO: No. but vou mentioned that vou
classified the tests into two groups?

MR. HUNTER: The tests that are in the ECP have
been classified in two groups. that’s correct.

MR. DOMENICO: I would like to see that if that
iz possible.

MR. HUNTER: ©Okav.

CHAIRMAN DEERE: And then the test in the
second group would not come in when vou're laying out
vour -- would not come intc controlling the driving rates
or things such as that?

MR. HUONTEE: The current plan is we would
accommodate all those tests -- those which do the
suitability gquestions would score higher because thev
address the suitability gquestions. but we would not give
priorities.

The current plan did not say we will give
priority to Calico Hills hydrologic testing over
hyvdrologic testine that might occur at the repositorv
level or above. which would mean we would take the time
to do the evaluations necessary in the overlving
formation. in the current plan.

If this study had a basis to emphasize one or
the other, we can accommodate that. but to accommodate if

it’s really something like do only the Calico Hills., and

EXECUTIVE COURT REFPORTERS
(301) 565-0064




n

[8))

g

0

10

EB

44
don”’t worry about anvthing else. i1f that really ia the
basis one ends up with. then that will perturb our cost
and schedule evaluation.

All oprtions will accommodate doing them. All
options and all configurations will accommodate doing
them.

MR. REITER: Tom. I’'m listeninsg to the
questiong and seems that manyv of the questions have to do
with the interrelationship between the studies. Zome of
the studies encompass both areas of investigation of the
Calico Hills and Topapah Springs or methodelogv such as
priorities for construction options.

I wonder if you had te do it all cver again, if
you had one integrated study which looks at all the
constructicn priority coptions., that all these things
could be balanced back and forth and vou could make vour
choice in that way?

After having spent 6 months or so, it’'s alwavs
a good thing to reflect upon to see how you would have
married things that were more integrated., if you will.
and in doing cne’s study.

The practicality of it is though we need to
make progress on three fronts at the same time, so we
rushed -- as Max described yvesterday -- ahead three areas

with the time between them such as I ve described here,
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and the batons do hand off. You get a baton when you can
carry it which is what we did here.

There are ways one can go back and reformulate
the problems so it's all one big comprehensive thing, but
T°m not sure we could have gotten to the point that we
are today in doing that. schedulewise.

MR. BLANCHARD: Tom. could I make sure I
understand what vour current plan is? It =zounded to me
that what you indicated was that the current approach
prioritizes tests in the underground that are related to
waste iseolation from those that aren’t.

To the extent that the Calico Hills tests fall
into that catesgory. there will be a prioritizaticn there.
What the current plan does not do is establish an a
pricri for those in the primary barrier. that is. the
Calico Hills over other tests.

MR. HUNTER: That s right.

ME. BLANCHARD: That is something we 1l have to
deal with later on.

MR. HUNTER: That’s right.

MR. BLANCHARD: Or put it into the plan.

MR. HUNTER: I think Max Jjust wanted me to make
sure I made my point directlv and that was. what we have
done. we are asking panelists to evaluate the

effectiveness of the testing program. and in deoing so,
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we 're providing them information on two categories of
testes from the SCP -- those which we think address
suitability and those which we think are more related to
design and subsequent things. That. we are doing.

We are not, within those that relate teo
suitability. drawing any pricrity over anv overlyving
repository level or Calico Hills.

MRE. McFARLAND: But vou are prioritizing those
tests within that category that there is suitability
above or below?

ME. HUNTER: No.

ME. McFARLAND: No prioritization?

MER. HUNTER: The extent of what we 're doing 1is
we 're providing that information to an expert panel and
asking them a couple of guestions like., does an option.
given this suite of tests which have to be addressed,
provide you an effective testing program or is not an
effective testing program? Or. does this testing program
provide vou a basis for potential licensing success?
That s what we’ 're asking them to do.

MR. McFARLAND: Tom, would you come back to the
question of what purpcse will vou put to these panels?
You just mentioned two —- to maximize testing. to meet
regulations.

Wav back in the original presentation. vou had
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a set of ESF alternative study purposes”?

MR. HUNTER: Yes. We're going to go through
each of those today.

MR. McFARLAND: Would you enumerate those three
cr four?

ME. HUNTER: Well. there’s more than three or
four. When Paul presents the obiectives of the study
that we have. thev address -- I think it’"s best addressed
in those panels which vou saw —— Post Closure Health and
Safetv. Pre-Closure Health and Safety. both Radiclogical
and Nonradiological., Environmental. Testing
Effectiveness. Regulatory Effectiveness. Cost and
Schedule.

MR. McFARLAND: And vou’ve expanded the
objectives of the studyv to about eight. yvou're saving?

MR. HUNTER: There s some major objectives and
asome specific objectives. I think the number which Paul
described is 15 or so of major objectives. when you break
them all down.

Really., I think the best time to discuss that
is when Paul presents those ocbjectives but each of those
are being addressed and we can describe how each one is
being addressed.

I think this question that you have raised --

and Max is exactlv right. We are now at the point of
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given the information we have in the Calico Hills. and
given the information we have on how the approach to test
prrioritization will be done. of trying to be sure we can
accommodate all those., but we have not stated nor will we
assess a specific priority on those suitability type
tests to see if Calico Hills iz more important than other
tests. for example.

MR. BLANCHARD: Unless as a conseguence of this
meeting. we decide to modify the plan. right.

MR. HUNTER: VYes., and we envision we can do
that. Our current schedule does not allow for that to
hapren. So we would end up with a set of options which
would allow yvou to do whatever sequence someone else at a
later time were to prioritize. We could change the
prioritization tests to accommodate that. So we re
basically capturine bv a flexible set of options.

Dr. Deere. would it be reasonable to bring the
subiect up again when we talk about the specific
obijectives and tests?

CHAIRMAN DEERE: Yes. 1 think so.

MR. HUNTER: 1It's a point we recognize and
we 're now tryving to decide whether or not and how to
incorporate it in our planning.

Let me finish with a couple of points. Many

times people ask the question. why are vou looking at the
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repository at all? What vou're really doing is trving to
decide if the site is suitable.

The second part cof that is correct. we are only
loocking to see if the site is suitable at this point., but
we are. in fact, recognizing that there’s an obvious tie
to the repositoryv. In fact. one of our concerns
expressed by the NRC was that we do consider them as a
gset and look at the consequences as a set.

S0 we are evaluating options in this studv
which look both at the ESF and the rerositorv. We think,
and as Lee lavs out the methodology. that is the most
effective wav to really get a comprehensive and accurate
eatimate of these veryv important measures which we think
should he satisfied by the syvastem.

We can evaluate then. certain regulatory and
performance requirements which you could not evaluate
without looking at that. One of the maior concerns
expresaed by NRC and incorporated in their requirements
has to do with minimizing the total number of orenings.

S0 we 've tried to estimate what would be a
total number of openings with a given configuration. We
think it is only reasonable to do this because we don’t
want. to specifv an ESF configuration which precludes an
effective development repository at a later date should

that be necessary.
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The fact is that the final repository
configuration will be determined at a much later date.

In fact, I think I described the design seguence and 1711
trv to recall it from memory.

The final design is done essentially 4 vears
before the license application, the last 4 vears before
the license application. so the final design is done at
that time.

The final configuration is only constrained by
the ESF to the extent that it’'s there and constructed.

In other words. it’s there. vou have to accommodate it
somehow. s0 that’s the only real phyvsical hard tie that
will ultimately be established but we 're tryving to do the
evaluation looking at both now.

We have, in this study. established special
performance measures which differentiate between
repository impacts and ESF impacts. We really want to be
sure that the decision is driven byv the decision we 're
really trying to make which is. what is the ESF
configuration? You'll see more about that when Al talks
about the options.

Let me discuss schedule. This was only
suprosed to be a brief introduction. { Laughter)

We laid out for vou in April a logic chart. Al

Denis presented this information which savs what we re
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going through and I will not repeat in detail what that
logic chart said, but some important things I think wvou
should be aware of.

One is we laid cut getting options together and
developing methodology and then we ended up saving we 're
going to do something called score the options. which
means get the expert panels together and ask them to
develop measures and probabilities using influence
diagrams and the reference information. Paul will
describe what a score means and how we do that.

Qur original intent was to start that about the
first of Mav. 1 mentioned that we had to incorporate the
input from the Calico Hills because we thought that to be
a primary thing. It turned out their schedule for their
recommendation was such that we had to delayv this date
until we actually got started on this date in a planned
way in the end of June.

In a planned way means we 're able to take those
factors which didn”t really impact —-- were not impacted
very much by the Calico Hills and start the scoring.
That s what Paul will describe.

The real scoring on things that are impacted by
Calico Hills isn"t goling to start until after this
meeting, so there’s a couple of big schedule

perturbations.
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One is that we waited until the first of July
to get Calico Hills” input. The second is we wanted to
be sure an give an appropriate amount of time to this
meeting., so we walted until after this meeting to start
our scoring process. After this meeting. we will begin
scoring on those non-Calico Hills-related factors.

Do not draw the judgment from Paul’s
rresentation that we 're overemphasizing the things that
we have scored. Those things that we have scored., which

we are goling to use as examples. are thinge that we felt

Q

like were important to have a comprehensive set of
evaluations factors, we think the real meaty ones are vet
to come.

Basically., that scoring of options will
conclude on the order of the earlyv part of September. the
scoring will be completed. It will take some time to do
this aggregation reoll up of things and we expect that to
be done in our current plan by mid-September.

There are a number of things which can perturb
this schedule. The thing that Max Jjust brought up and
raised would perturb this schedule as well. even bevond
this.

At that time though, it’s our current plan to
go forth with the recommendations in early November to

the Project Office in Las Vegas and the schedule
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milestone that Ted will talk about is mid-December for
recommendation to John Bartlett's office. Then finally,
it’s Jjust complete and review the report.

Ted will capture this in terms of milestones,
but the way to read this chart is the old date is shown
here without being an influence diagram and the other
ones are circled.

Let me then introduce who is going to sav what.
Thiz is the flow diagram that we showed earlier about the
atudy. We are going to have three presentations. The
first presentation is going to describe this process of
getting information together. getting options together,
telling you what the options are. and going into as much
detail as vou think is appropriate about what the
deacription of those options are. their current state.
including Calico Hills. Al Stevens will do that.

Then Lee is going to come forward and talk
about how we got to the point where we are in the
methodology by describing in detail the pilot study and
some aspects of the methodology.

It"s our feeling particularly after our
interactions with the Board what we'd really like to talk
about is how in fact the methodology is applied and some
experience we have to date. and FPaul Gnirk is going to

take that methedeologyv and essentially walk through
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examprles of how this has been aprlied to get to these
ranked options.

o after one. two. three. we 11 address general
questions about the study as a whole. Let me introduce
then. Al Stevens and we will proceed.

CHAIRMAN DEERE: We~ ll take an coffee break

first.

(Brief recess)

CHAIRMAN DEERE: Socorry for the early coffee
break.

MR. STEVENS: I think Tom has stolen a lot of
the thunder from the discussion I was going to have. I

appreciated that discussion.

Let me start off by just apologizing to vou for
my gruff voice. I7ve had a bronchitis problem for some
time. Three weeks ago the doctor gave me a bunch of
rills and told me I was getting better. unfortunatelv he
gave me pills that cured the problem at a fly swatter
rage and I would reallyv have preferred the sledgehammer
rage. So I'm still suffering a little bit from a gruff
throat and will periodically cough.

In looking at this slide. I'm alwavs attentive
to the formalism that accrues to these announcements.
Now vou know why I go by Al.

Tom used this figure as kind of a road map and
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teld yvou that I would ke talking about a number of
things. I want to spend some time now on the matter of
requirements.

The vuegraph that he showed you earlier. he
touched on 10 C.F.R. 60, the 30 C.F.R. 57. the MSHA
requirements. and a few others. In fact. we have looked
at many requirements. I can guarantee vou that the list

here 1s pretty lonsg.

In fact. he mentioned a number of 2500.
There’s a little bit of inflation in there in that we
have taken a number of those reguirements vou saw on the
previous vuegraph and in our requirements documents. the
ESF requirements document. we have allocated those
requirements to the subsystem of ESF and that has
inflated them some.

However, about 250 of these were determined to
be discriminatory and let me explain what I mean by that.
I711 use 10 C.F.R. 60 as the example.

In previous discussions between DOE and the
NRC. there has been some agreement that of all the
requirements in 10 C.F.R. 60. 57 of them are of concern
to the ESF. Some of those are what I would call
procedural. One of them. for instance. is the
development of SCP to describe the plan for conducting

the tests, as a basis for conducting the tests in the

EXECUTIVE COURT REPORTERS
(301) 565-0064




]

L]

L

20

21

=
IS\

RN
5y

[yl
W

N
n

That. procedurally., is applicable to all of
these options that we will conasider and the procedural
act of preparing and submitting the SCP in and of itself
iz -- we don”t expect that to help us discriminate
between options.

So, while that requirement is veryv applicable,
it is not one that will help us discriminate. So we found
it important that we go through all of these regquirements
and decide which ones will be strong discriminators.
which might be on the fence. and which would not be
strong discriminators.

We have done that and I won’t belabor that with
vou today but that has been done.

I will spend a little time now on this third
bullet to tell vou how we are cross-correlating these
requirements with the influence diagrams. 1711 turn
again to 10 C.F.R. 60.

I will start with this influence diagram and
vou’'ll see a much broader set of these in Paul Gnirk's
talk. Thiz one I want to use as the example of where we
hang some requirements on particular bubbles here.

This is an influence diagram that comes out of
the testing area. I doubt you can read these little tiny

words at the top but the top level savs. "The likelihood
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of accepting a site that is not okayv."” and that s one of
the assessments that will take place to establish that
likelihood for each option. There will be much

discusaion about that later and 1711 let Lee and Paul

i

carry that weight.

What I want to point to is two of these bubbles
here. number 13 and number 15, to point to those factors.
Sometimes we talk in the wvernacular -- bubble -- that is
the statement of factor that will influence the
determination or the estimation of that likelihood.

Here I °ve shown you one of the requirements,

10 C.F.R. 60, 15(c)(3) which reguires that "explcoratory
hboreholes and shafts in the geologic repository
operations area are to he located where other shaft
pillars are planned.”

We took that and apprlied or connect that with
various of the factors on influence diagrams. The
influence diagram I had on the board is this one right
here. the likelihood of accepting a not okay site. If
vou would take out yvour pencil and scratch that word "at”
out of there. 1°d reallv appreciate it. Sometimes in the
rush of getting these vuegraprhs together. little things
like that sneak through.

On that influence diagram, factors 15 and 13

are the ones to which we have attached this requirement.
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As vou read on the previous vuegraph. 15 had a title of
"Shaft /Ramp Numbers and Locations.” and 13 had the title
"Inadeguate Physical Space.’

All of this says that one of the factors that
might adversely impact getting information out of that
site is that we don’t locate the shafts and ramps
properly and have the right number. and that we don’t
leave physical space sufficient for doing the testing,
for instance, at the main test level.

My point in showing you this informaticon is to
show how a particularly 10 C.F.R. 80 requirement is
attached not only to this influence diagram, but the
nther one of the two that come to playv in the testing as
well as a post closure performance influence diagram. the
nonradiological worker health and safety influence
diagram, radiological public health. radiclogical worker
health. and EGF cost -- I apologize for these editorial
changes.

My point is that factor comes to play in a
number of these. The reason for doing this cross-
correlation is to make available to each panel member as
he comes to the panel meeting for scoring on whichever
one cof these influence diagram. the fact that one of the
factors he needs to pay attention to is this 10 C.F.R. 60

requirement.

EXECUTIVE COQURT REPORTERS
(301) 565-0064




&)

[8)]

h
o]

So that’s part of the backup information.

That kind of correlation will be made ~- I
won 't go through these next two. Thev are jusht continued
examples of that.

The objective is that when the panel members
come to that process of scoring that thev have armed with
them all of the reference information and related
information appropriate to help them understand all the
matters that bear on the individual factors.

The next three vuegraphs here are again
somewhat repetitioua of what Tom stated. In addition to
the requirements. the concerns of not only ourselves., as
vou ve expressed them to us in earlier settings. but also
in your report to Congress. the concerns of the NRC as
expressed in meetings with them and in their site
characterization analysis. and the concerns of the State
of Nevada as they have expressed them to us. are all
accounted for here and are attached.

Primarily -- in the case of the NRC -- they
come in through 10 C.F.R. 60 and in terms of the Board’'s
concerns. those factors will show up in the influence
diagrams that you see as pointed factors that need to be
pald attention to.

I think I said those kinds of things back in

early Aprril. so this is a bit repetitious.
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This vuegraph expresses a concern that s been
made to us. Basically, why don’t we approach this
process by looking at each one of the options on a
feature and then decide which features are best. and then
put those all together to make one preferred option?

We, in fact., looked at that pretty carefully
and concluded that the particular design features or
factors are not independent. An access feature. for
instance, has a number of impacts -- schedules. testing
opportunity and soc on.

Because of that lack of independence., you can’t
evaluate them separately and linearly add them. §So it’s
necessary for us to put them together as part of a
broader option and evaluate them in that manner and head
for the preferred option through that path.

That question had come up and I wanted to
address it with you and that assertion here.

The other factor having to do with reguirements
is basically testing reguirements. There was some
considerable discussion earlier during Tom’ s talk. and I
don’t want to belabor that much more, but I want to give
vou the benefit of some notes that I had written to
mvself earlier.

I went back to a look at the 35 tests that

exists in the SCP. Of those, 14 have some bearing on the
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construction phase. The other 21 are all at the main test
level. Primarily they are of the rock mechanics nature
and don’t really impact from the standpoint of
interference between construction and testing. really
don’t bear on it.

Of that 14, six are primarily hvdrology. The
other eight are conversions tests., overcoring to look at
in situ stresses.

In our process of establishing the sequence of
testing and construction, be it down a shaft or down a
ramp, we have paid primarily the strongest attention to
the hydrology guestions.

What we have not done. as stated earlier. we
haven't weighed those tests against surface-based tests
addressing the same information. nor the Caliceo Hills
tests. That. we have yet to do.

The impact on our process here then is that we
will be addressing the flexibility to do those tests. do
them all. and I will be identifying the construction time
geparate from the testing time and all those accesses,
and have that separate information so when we get done.
we will pick a preferred option that will allow all that
work to be done.

Ferhaps before we get to the design vhase., we

will come back and prioritize that.
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ME. LANGMUIR: Will you have the panel experts
in hydrology. rock mechanics and so on involved in those
decisions of what to prioritize?

ME. STEVEN3: I expect we will. but --

MR. HUNTER: During this study where we
actually go through and evaluate the testing
effectiveness?

MR. LANGMUIR: No. You said. for example,
vou're going to maintain priority to all hvdrologic tests
as a group. but you're presumably going to have to so
within them and select from among them the most important
tests from top to bottom, from the top of the svstem down
through the Calico Hills.

MR. HUNTER: I was merely clarifving whether
vou meant when DOE does its broader prioritization
program or in the ESF study we look at evaluating the
suite of tests.

ME. LANGMUIR: I"m talking about right here.

MR. HUNTER: Within this study?

MR. LANGMUIR: Yes.

MR. HUNTER: Okay.

MR. PETRIE: Within this study. they will not
be prioritizing the tests with respect to how they affect
suitability. We do expect that prioritization to be

accomplished before any construction starts.
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MR. BROCOUM: 1It”s the only way to stav more or
less on schedule. I think Tom said earlier that we would
pricritize during the design phase. I think at that
proint., we will decide how we’ll do it but it seems to me
the reasonable way i3 to get all the specific experts
together to help us prioritize and then factor into the
design.

We have about a vear and a half from start of
design to the start of construction to accomplish that.

MR. HUNTER: 1 was merely tryving to clarifv the

question.

MR. LANGMUIR: That"s fine.

MR. STEVENS: Now, let me turn my attention to
the discussion of the options. I want to refresh your

memory on the process we have gone through. Tom did that
a bit with a vuegrarh.

The next vuegraprh in mv cycle, vou’'ll recall
this figure from my April 7 discussion where we took the
historical options for the ESF and for the repository.
and some new options that were developed in response to
the reguirements and their concerns. which put those
through a screening process using some key requirements
as the basis for that screening and developed a set of 17
which are now headed toward this evaluation.

Those options at that point did not have anv
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indication of the Calico Hills access in them. What we
have done between now and then is to add the Calico
Hills” access and drifting into those figures. so I will
soon launch into a look at those options and some of it
will be old hat to you. but the Calico Hills™ addition
will be new.

The next vuegraph is one that Tom showed vou
and stating that we did get to 17 options. I want not to
go through all of those figures, all of those 17 options
at all. 1 Jjust don"t want to do that. I expect that
most of yvou are familiar with that from the meeting in
April.

What I do want to point out here is that vou
have this figure in vour notebooks with the Calico Hills
in addition. I want to Jjust draw attention to this level
of detail at this point.

Behind all those figures is that magic table.
that big table of all of the options. You might desire
to pull that up. This one talks about Option Al. The
left column has numbers 1 through 17. That’'s the simple
and straightforward look at it. It doesn”t have all the
code in it that those of us working this use.

We used the second columns, the A's., B's and
C’s in our process and there’s a code in that. A is the

code which savs that those configurations are developed
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by conventional methods. As we discussed in the past,
conventional means drill and blast.

There’s a little bit more to that code than
just that. It basically harkens back to the repository
configuration that exists in the SCP, Chapter 6 and its
reference document, the Conceptual Design Report. where
the development of the repository was in kind of the
clockwise direction arcound here.

Two panels would be developed to start with and
then as the mining development advanced to the third
ranel, emplacement would start in the first panel. That
two steps ahead. development emplacement cycle just
proceeded on around this whole block over the operational
life of the repository.

That kind of a layout puts some pressures or
was the basis for the numbers of openings that existed.
If you loock at that final wrap-up table, the righthand
column has the number of openings that existed. So there
is some rationale for having that information in there as
a basis for comparison.

That gets back to the point Tom made earlier.
while we are not at this time going to establish what the
repogitory configuration is. we must consider various
options for that repository so we know what the necessary

number of openings might be and pick a subset of those
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for use in the ESF. There’s the motivation.

The set of options starting with B. are all
mechanically mined and by and large there. the mechanical
mining proceeds back and forth across the whole block and
it is advanced retreat mining. if vou will., with advanced
emplacement behind it. The whole thing marches across
this way.

If vou look at those figures. you will see such
emplacement drifts going all the way across. So that’s
the basis for the B configuration.

The C configuration. as you look at them. they
look like gquite a different cat. In point of fact. on
the figures you have, the Ghost Dance Fault is shown
there and the C configuration, by and large. leaves us
the opportunity of developing blocks of territorv that
are on one side or the other of that fault. not putting
the repository across it.

Furthermore. it develops the mechanically-mined
layout in such a way that because this slopes upward from
this end to this end -- if you take a crosscut through
here from east to west, you see that -- and it slopes up
quite a bit.

The A&E = developed the technigques for steps in
the repository configuration sco that each one of those

blocks is much more hori=zontal. much flatter.
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Operationally, it has some real advantages. From the
standpoint of those structural features. it may have some
advantage toco.

So those are some of the facets of the various
options that we have to look at. I hope to Jjust motivate
that from using this figure only. I would be happyv to —-
I would prefer because I want to go through the total set
of figures there now just one after another.

My motivation here is teo bring vou all up to
speed on what that notation means, some of the factors.
What we have in those options is a different variety of
accesses. This one shows one shaft and one ramp. The
dotted line means that one was either the ramp for
bringing the waste in and the subsequent repository
operation.

You will see a variety then of locations of the
ESF. a variety. two. Either the main test level is laid
out in a rather large. dedicated area on this end or it’s
down at this end, or in some cases. where there is
access, both at this end and this end yvou have the center
drift which is a potential area also.

I don”t know that there is a whole lot more to
say about this except after these were prepared in my own
lack of giving some directions here. you’ll note that on

each one of these it talks about intersecting the drill

EXECUTIVE COURT REPORTERS
(301) 565-0064




=
I

]

68
hole wash structure —- if there is some structure there -
- drifting down to the embrocate fault area. and as it is
shown here. it intersects the Ghost Dance Fault at least
once.

We also have plans to come out here and
intersect the Ghost Dance Fault, I believe. and that’s
not shown on any of these figures. but there is that
cpportunity for at least intercepting the Ghost Dance
Fault twice. You’ll see that opportunity more than once
in the subsequent configurations which show the Calico
Hills.

You heard yesterday that the Calico Hills
rassed us the recommendation of either their Strategy 2
or 5. Their 3trategy 2 loocks like that. It had an
access on the northeast end and a good deal of drifting
in the Calico Hills area. The subsequent figures that 1
ahow vou will have those structural features shown on
there.

What I want to do is get to the combination of
thie information and what I just showed vou which you
have -- at least the people around the table with big
notebooks have —-- in colored pictures and probably really
show things a lot better than the little bit we colored.

If I take that now and overlay this on it. that

gives the picture you have in your notebook. So what we
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have then -- this shows only one access down here. In
the notebook., vou’ll find double access. But I hope to
have done now is to motivate how we got from where we
were in April to where we are now.

Very simply, I ve shown yvou one acces=z, just an
extension of this shaft down to this level. If I go to
another option which has an access to the south end in
that same block -- that’s our Option B-4 -- there’s that
drifting that’'s going back and forth in this "B" mode in
the repository.

If I take that. if I look at the Strategy 2
that was given to us. which had one access at +this end.
same layvout in the Calico Hills. and I overlay that onto
B-4. I get that. ©So what I'm showing vou is how we have
gone ahead and developed this.

These two are pretty simple. There are other
cases where this Strategy 2 with this one access all the
way from the surface didn’t really match. so we had to
work somehow to get from the Topapah Springs level down
to here.

Have I motivated that sufficiently so vou see
how that’s done?

MR. HUNTER: Al. just a point. We were given 2
or & with no preference between the two., so basically in

all cases. we took whichever of those would fit. and
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basically all amcunted to the same thing at the Calico
Hills level anvway. So they actually fit pretty nicely
with the layouts that we have.

CHAIRMAN DEERE: Incidently. these drawings are
very. very clear. beautiful.

MR. STEVENS: No credit to me. That’s our
friends at F&5. Fenix & Scisson that did that. You guys
can take the bow. There are just a lot of people that
have been really working hard. These figures are Jjust
one indication of that, Dr. Deere.

What I would like to do now is step through
each one of these if that’'s your desire. 1 can do one
after the other. They will offer some opportunity for
questions. I would entertain those. and I will probably
say help to some of my friendas in the group here.

Base case. here you see right off that we now
have two accesses from the main test level down to Calico
Hills. We think that’s in keeping with the requirements
of 30 C.F.R. 87, MSHA requirements.

In this case, that table will show vou that the
base case has 12 foot shafts. This shows now the access
out to the embrocate fault loan. It doesn’t quite make
it with this Ghost Dance Fault but there is potential for
drifting across that end, and to the drillhole wash. and

that same opportunity down at this level.
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In the passoff to us yvesterday. vou heard words
that said a minimum of 12.000 feet of drifting. When we
went about doing this. it comes out to about 19,000 feet.
That is there in all cases.

MR. McFARLAND: Al. terminology. PBase case,
vou mean a baseline that you would be working frem?

MR. STEVENS: Let me explain that base case.
The base case was essentially ocur starting point for this
study. The base case really amounted to the design of
the repository that existed in the SCP or the associated
conceptual design report. the large report, and the
lavout of the ESF and the shafts that reflected the
adjustments or changes that had been made to the ESF in
response to comments from primarily the NRC, but also
concerns within the Department.

In point of fact. the SCP showed in Chapter 6 a
12-foot shaft and a 6-foot raise bore. Back in Section
8.4 of that same document. with proper attention to
referring back to Chapter 6 but in 8.4, it had two 12-
foot shafts which reflects a natural evolution of
designs.

Those shaftas had been located in a location
outside of the potential flcod plain and that was a point
of concern. The extent of the main test level had been

broadened to be absolutely sure that we had no test to
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test or test the construction interferences. the sure
quality data, a number of such responses like that. so it
was not the SCP design, it was the SCP repository with an
improved ESF.

ME. REITER: Is that modified Title II? Is
that what vou called modified Title I17

MR. HUNTER: Yes. we use that word, modified

Title 2.

MR. REITER: Is that what is equivalent to
that?

MR. HUNTER: Yes.

MR. ALLEN: Our diagram is somewhat different
from this. Is this a modification or Jjust a difference

in alignment in the way the thing was xeroxed?

MER. McFARLAND: We show another drift through
Ghost Dance. for example.

MR. STEVENS: At which level?

MR. ALLEN: At both levels and that lower
level, the configuration is somewhat different but it may
be a problem in the way the things were aligned in the
xerox machine.

MR. STEVENS: May I look at your’s for a
moment? I°m going to holler, help. Bill?

ME. KENNEDY: Al. I think what you got is a

little bit earlier version than what is showing on the
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vuegraph.

MR. STEVENS: Do I need to fold up this and
move over to —-- thank yvou for pointing that out.

I think I’ve said all want to say about this
rhase. In point of fact, we expect the evaluations of
this one to show that these 12-foot diameter shafts will
not support all of the drifting: it will be ventilation
limited.

MR. McFARLAND: What is the relative amount of
drifting in the repository level versus the Calicoc Hills?

MR. STEVENS: The groundrules that we’ve had in
terms of testing regquirements for drifting to the major
features., as that we impose load on the accesses. is that
we want to be able to support 10,000 feet of drifting.

MR. HUNTER: In the repository level?

MR. STEVENS: At the repository level and
19.000 down here. the addition of the Calico Hills
exploration has a significant impact on that part of the
whole design.

Configuration A-1 is number two in vour
lefthand column. and is very much like the other one
except the access to the main test level is one shaft and
one ramp. It’s a tough ramp which has a pretty good
slope to it and therefore. the second access down to the

Calico Hills is a shaft which I believe is suprosed to be
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constructed by raised board? Yes. You see some of a
little bit of that ramp down there.

MR. McFARLAND: Your upper configuration would
have that drift into the Ghost Dance?

MR. STEVENS: Yes.

MR. McFARLAND: You mentioned earlier?

MR. STEVENS: Yes. I apologize for that. That
drift should always show access to the Ghost Dance Fault
there. The dashed line says that the access down here is
quite a wayvs away. but the capability to drift down to
that second access to Ghost Dance Fault is indeed there
in terms of ventilation support.

Recall that all of the A series are constructed
by the drill and blast technique.

This one is A-2., essentially identical to the
base case but with 16-foot shafts.

MR. HUNTER: Al, could you comment on the gut
feeling about affecting this as a bigger shaft?

MR. STEVENS: Even the 16 footers will find
some burden in maintaining the ventilation requirements 1
believe for simultaneous work at all levels. Is that a
fair assessment Bill?

MR. KENNEDY: Those calculations are going on
right now. (Inaudible - response from audience)

MR. STEVENS: Please read Bill“ s comments to
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say that we are in the process of assembling supporting
data sheets. we call them. which have a complete
description in them of Jjust such matters as that.
information to be readily available to the assessment
panels as they evaluate these options.

MR. REITER: Al., maybe I miszed this. but why
is it when you have the ramp in A-1. there is no drift to
the Calico Hills?

MR. STEVENS: There should be. Let me do it
this way. Let me get a black pen and cure that problem.
It is true in all cases. that there will be such a drift.

MR. REITER: I said Ghost Dance. I'm sorry.

MR. STEVENS: You were referring to the one at
the repository level?

MR. REITER: Yes. I'm sorry.

MR. STEVENS: In all cases. You don’t see that
on your figures but it should be there.

A-4 is an option that may address some of these
questions of haste in getting down to the Calico Hills
level while still leaving the oprortunity to do some
deliberate testing along the way as we come down from the
surface.

By that. I mean this one has three accesses.
You can roar down to them and then do your deliberate

testing in the third one. That may offer some
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significant advantages.

I°m not sure that there will be a good deal of
value to this third drift that goes from the main test
level down to Calico Hills but that will be a factor
evaluated in the process.

Here is a figure that shows the ESF main test
level in the south end with a ramp and shaft down at that
end. and the comparative accesses to the Calico Hills
being from that same end. That offers us the opportunity
to assess the merits of this testing down at this end as
compared to up here and look at both the benefits and
penalty for having the accesses down at this end.

Let me give you a little hint on that matter.
Thia configuration would put a head frame pretty much up
on the ridge. Lest you think that influence diagram
having to do with aesthetics is irrelevant, in point of
fact we believe it s important to the Department to deal
with the matter of the prublic reception of having not
only that head frame up there where it would be visible.
but in some nice. cool, winter morning when the vapor 1is
coming out. vou'll have a plume. I suspect and the public
might find some wvalue in not having that at that
location.

S¢ those are matters that we need to pay

attention to and I hope in these words I ve motivated
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some of the reasons for our rather broad look at this
whole matter.

We ve had some folks pick on us a little bit
for looking at some irrelevant things but I think. at
least from past interaction that the DOE has been
through. those are not irrelevant.

Here now 1is another option which shows a ramp
going down to the Calice Hills., basically a two ramp
access to the main test level and then an extension on
down the shaft and a ramp to get to Calico Hills. again,
part of the various options. features for evaluation.

MR. PRICE: Does that ramp intersect Solitario
Fault or is that Jjust the way it looks?

MR. STEVENS: No. Solitario Fault is out to
the west. Drawing in isometric will do these things to
vou. The distance from this ramp over to that fault is
actually quite a ways.

This is B now. a configuration of one shaft and
one ramp access and to the shaft’s raise board going on
down. From the standpoint of configuration. just plainly
looking at it like this. it doesn’t look much different
from one of those in configuration A, except that the
repository interfacing with it is different now. this
being of the B category.

The next four of them -- B-3, Rev 3. 4, 5 and 8
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~- are the same configuration and it is this set of five
where we look at the different mechanical means of
constructing the shaft -- drill and blast. raise bore.
blind boring, shaft boring machine., and V mole.

If you go back to the sequence of screening and
establishing the 17 options, it was expansion of that
option to consider each one of those mechanical means
that evolved from the screening and review process.

Unless there are questions, I will just get
through that set.

MR. McFARLAND: Al, a point of curiosity. maybe
terminology. What is the difference between the shaft
boring machine and blind boring machine?

MR. HUNTER: Blind bore, we use a surface
drilling rig.

MR. McFARLAND: You mean a large hole drill?

MR. HUNTER: Large hole drill, yes.

MR. McFARLAND: You mean the shaft boring
machine is a blind?

MR. HUNTER: Yes, that’s right.

MR. STEVENS: We don’t give much credibility,
at this point. to the large hole drilling because of the
necessary liguid involved. Nevertheless. we wanted that
in our database.

The configuration yvou’ve seen where the access
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is at this end and coming down and in this case. mated
with a B configuration repository.

This one has the feature of access at each end
and the ramp from one end or the other. both at this
level and at this level and gquestions of sequencing of
that both to get down there and to make contact to
establish the complete ventilation.

It"s not clear to me and some of the others
where we access the Calico Hills from one end Jjust one
kind of practical complications that’s going to have on
us in terms of drifting all the way to the other end.

ME. McFARLAND: Al. in response to vour comment
on the sensitivity of the configuration to the 10 C.F.R.
8015(c)(3), which is preferential path, can any of these
configurations be modified such that you have no vertical
access on the block to Calico Hills but a drift into the
Calico Hills from off the block or drift. as you’'ve shown
here -- to drifts —-- as opposed to a drift and a shaft?

ME. STEVENS: At this point, one of our
configurations show two ramps into the Calico Hills. As
part of the evaluation process, that may be one of the
factors that we re called upon to pay attention to. as
Tom alluded to. in establishing that final recommended
configuration is something we need to pay attention to in

this methodology.
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MR. HUNTER: Russ., this option I think 1s the
only one that eliminates any critical pathway to the
gurface. It does not eliminate between the two levels.

MR. PRICE: Does that ramp intersect the drill
hole wash fault? It starts to the right of it above and
then goes down to it?

MR. STEVENS: There is an access at this level,
the drill wash, and this would access it down to this
level also, if indeed there is that feature down there. 1
don”t think that’s as sure of a matter as Ghost Dance is.

Again. it turns out the features at these two
levels are quite gimilar to what you’'ve seen before. In
this case, this access goes out inte Solitario Canvon.
That makes this configuration markedly different than
anything else.

All other configurations have this facilitv out
on the other end. This would put a wastepile out in
Solitario Canyon.

MR. ALLEN: But is there any configuration
where the waste ramp goes in the other direction?

MR. STEVENS: No.

MR. ALLEN: That’s been ruled out.

MR. HUNTER: It could be done in the final
design. You're concerned with Midway Valley questions?

Yes. it could be done in the final design.
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MR. REITER: Al, your example of the three cars
in the beginning, you said you might get three options
and you said you picked the Toyota with the electric
windshielf wipers. In that case. the choice of
windshield wipers is independent of the car that you get.

Al indicated earlier that these options. the
various ways vou configure these options. the elements,
were not necessarily independent. and that vou had one
option that wasn’t necessarily the same.

You didn’t pursue a feature-oriented evaluation
alone. You had to look at it in the context of options.
There’s a little difference from your car, but now. and I
want to make sure. you indicated that will there be a
capability of looking at —-- does the fact that the
features are not independent of the option prevent vou.
in the end. from coming up with an option which is made
up in such a way that you don 't see here?

MR. HUNTER: That was really the point of my
one slide and the little analogy which I used towards
cars because some method of rolling down the windows is
required in every car. and vou can only test drive a car.

Basically. what I was trying to indicate is
every oprtion is complete and incorporates the features.
We recognize at the end of our evaluation. we can look at

what we ve learned about the importance of those features
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and if necessary reconfigure an option with those
desirable features. That’s what that last phase on the
chart is.

MR. REITER: Even though the features are not
independent?

MR. HUNTER: Right.

MR. STEVENS: Now. I want to say a few words
here at the risk of being totally wrong looking at Lee,
but I think the facts are that since we do not have
independent measures influence diagrams for all these
features, any construct of a subsequent option or
alternate configuration will have to be based on a
Judgment of people involved in this process, if the case
evolved that we would run that constructed option back
through the same process.

MR. MERKHOFER: That’s correct. Al. In fact,
the flow chart Tom showed that indicated the sequence of
steps has a dashed line from a box that we call
methodology to the step that you’'re talking about to
indicate that 1t may not be just a simple matter of
combining some features.

What we will have to do in addition is mostly
likely actually run the methodology again to verify that
prarticular combination of features is in fact a good one.

MR. REITER: 1It"s like an iterative process,.
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but you're not limited by the fact that they are not
independent. You have a way of overcoming that?

MR. MERKHOFER: Absolutely correct.

ME. HUNTER: And yvou may be able to do it with
a limited number of factors, if that’s what your
evaluations tell you.

MR. STEVENS: Now I want to step to the set of
options starting with C. There I said some words earlier
which indicated that the lavout of the repositoryv was
such that the repositoryv was laid out in horizontal or
level bleocks of positions such that in spite of this
configuration, I think at the outset we had this. if I'm
correct —-- Dick Herrig -- none of these blocks laying
across the Ghost Dance Fault?

MR. HERRIG: That’s correct.

MR. STEVENS: That has some advantages. It has
some operational advantages in the more horizontal
configuration from the standpoint of mechanically mining
these levels. It gets us out of the standoff problem of
rlacement holes relative to that drift if we can Jjust
stay away from it so to speak in the total block. and
cffers us some different looks on access.

We”ll find. in your previous information. that
the main test level may be proposed as two test levels.

There’s both good and bad news there -- an opportunity to
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look at more of the emplacement horizon but alsoc a call
for some more tests which we may not want to run in a
duplicative way.

This configuration shows the raised board shaft
down to this level from that. I don”t think that anv of
these show drifts on down to that level. It’s not clear
to me at this point why one or the other of these C’'s was
not accessed by a ramp. Can yvou clear me on that. Bill
Kennedy?

MR. KENNEDY: Well. we took the same approach
that we did in some of the other options. We took the
first access to Calico Hills would be provided by
extending the shafts -- and the second access would
rrovide raised boring -- shaft backup between levels.

In that regard, it s similar to Option 8.1 and
manv of the others.

MR. STEVENS: Okay. That may be another
feature that we would want to consider in the
alternative.

This C-4 is very much like C-1 except the
southern location as opposed to the northeastern
location.

Finally. back to a number which dcesn’t fit any
of the ABC’'s. it“s called R-11. That is the one option,

older historical option, that has made it through our
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screening process.

This looked very much like the B set. In other
words, it's a TVM lavout completely for the repository
and the advanced mining all the way across with the
follow-on emplacement. This, as I pointed out. is the
one total option that made it through that original
screening process from the historical set. that plus the
base case.

I°"ve walked through these giving you time to
kind of follow them with your eyes. I don’t know whether
vou have any questions that yvou'd like to talk through at
this point or not.

You heard most of this discussion in April but
without the Calico Hills addition. It’s a fairly lengthy
set of options to have to put through the methodology.

We have sorely tried our consultants”™ patience with us.

The scoring process is going to be long and
laborious with this number of options. Any questions I
can field?

CHAIRMAN DEERE: Perhaps a comment and maybe
there’s a qQuestion that geoes with it.

The Board has locked at two or three
possibilities on thelr own and I Jjust have had an
opportunity to speak with two or three outside people

from the Board about this possibility.

EXECUTIVE COURT REPORTERS
(301) 565-0064




]

3N

10

11

12

16

17

18

19

RN
b

o
2

86

It would appear that within the design phase,
once you have a selected option. we can do certain things
around a shaft or around a Tuff (ph) that will allow vou
to accomplish some prioritization or perhaps more
comprehensive testing, or more comprehensive looks at
certain things.

I would agree theyv would probably be at the
desgign stage where you’re looking at your preferred
option and then sort of tailor that a little bit to mavbe
get more information probably at a little bit greater
cost.

MR. STEVENS: I will get to the point just a
little bit later, Dr. Deere, when I come to the matter of
supporting data for use by the evaluation team. but I
attempted in each case here to -- well, let me be much
more specific.

The formal, dedicated testing area, defined
testing area. for that subset of the 35 that will be done
at the main test level really constitutes a relatively
small proportion of the total dedicated testing area
available. That comes under the word flexibility.

We ve got room to do a lot more tests at that
level or in particular at this point.

The question of the tradeoff of tests in the

accesses. be they shafts or ramps, is something that we
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will investigate.

MR. PETRIE: Just a minute. Al. Did vou get
vour gquestion answered. Dr. Deere?

CHAIRMAN DEERE: I think so. I had spoken very
briefly with Tom about it and he sort of nodded his head.

MR. PETRIE: The answer is yes. we concur with
what you said.

CHAIRMAN DEERE: Yes. I think so. The guestion
that came to my mind is. is there an additional option
that should be thrown in and looking at the presentations
vou have made. the feeling I had that the concerns that
we have be able to fit the wvariety of options that are
there, so it could be handled in a design phase. I think.

MR. HUNTER: I think a couple of summary
points. At a minimum, all the 17 you’ve seen seem to
intercept the Ghost Dance Fault on the order of five or
six times at two levels and provide on the order of
30,000 feet of drifting in all cases which at first
blush, is a difference than what was described. so vou
can see the impact already of the subsequent evaluations.

MR. CORDING: That seems to me to be very
important. The key thing is explorations and exploration
facilities., you need to get across significant blocks of
the fault in order to do that. I think that’s key.

The concentrated tests at one location can be
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useful but to me they are not the first priority as
getting across the site and seeing what the features are
and what their hydrologic characteristics are throughout
large reaches of the site.

In some cases. are the tests being performed in
the concentrated block, for example. are thev being used
to try to understand bhasic phenomena or to characterize
the site? To some extent we will be learning more things
about the basic phenomena like heater characteristics of
the rock and all that.

It seems to me if we have a lack of
understanding of the basic phenomena we ocught to be doing
that work as much as possible before we get in there so
that most of what’s done underground is characterizing
the site. not trying to figure out what s really going on
with certain basic phenomena.

Characterization of the site seems to me to be
obviously where we should be going and significant
horizontal drifting to get to these features is something
as we see 1t developing here is very good to see.

ME. BERNARD: Al. in that slide there where vou
show Option C. vou have an upper and lower block. What’'s
the vertical distance between the two blocks?

MR. STEVENS: Help.

MEK. KENNEDY: About 300 to 350 feet.
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MR. McFARLAND: In trying to back off so that
the third party understands. which this whole process
eventually go out and trying to simplify, I'm trying to
understand the need for these 17 options.

Let me hypothesize that if our difference of
opinion, our concepts on the mapping was not there; if,
for example. USGS came in and said, I need a couple of
discrete sites to do this mapping and how I get that
three dimensional is not an issue. would the distinction
between mechanical and drill and blast disappear? Could
vou eliminate seven options by eliminating that
distinction between mechanical and drill and blast which
I believe is three dimensional mapping?

MR. STEVENS: Certainly. the difference in time
to get from top to bottom. the differences there would
show up.

MR. McFARLAND: But vou would still carry 14
options which are identical except by the method of
construction., seven mechanical. seven are drill and
blast, A and B. Your only distinction with A and B is
method of construction and I’'m guessing that distinction
is brought about by the mapring issue, if the mapping
issue was not there, could you eliminate seven options?

MR. STEVENS: I don’t think so for a variety of

reasons. One is the numbers of accesses as appear to the
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repository differ —-

MR. McFARLAND: Between A and B?

MR. STEVENS: Yes. I believe that’s true. If
vou look in that table to the right, I think that s the
case.

MR. HUNTER: Could you clarify whether the
difference in A and B is construction method alone first?

MR. STEVENS: That’s the principal difference.
Dick?

MR HERRIG: That’s the fundamental difference.
There’s a fundamental difference. The A case, your mine
development is counterclockwise and vou're developing
along and coming around. so from the standpoint of
flexibility, there’s a difference.

In the B case., as you develop across the entire
block. in advanced case. when vou’'ve done that in the
northern corridor. you’ve kind of blocked yourself in
from any flexibility of going to the north farther.

So there is a distinct advantage in the
clockwise development rotation.

MR. McFARLAND: 1Is this the development of the
repository”?

MR. HERRIG: Yes.

MR. STEVENS: Which is not the principal

concern here.
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MR. HERRIG: Not principal concern but there is
another difference., Russ., between the two methods. not
Jjust the mechanical -~

MR. McFARLAND: I understand. Then the A case
is the mechanical development of the repository and B
cagse —- A is drill and blast development of the
repository and B is mechanical development of the
repository. and in the ESF.

Do vou feel that a drill and blast development
of the repository is a real option?

MR. HERRIG: Yes.

ME. McFARLAND: Fine.

MR. HUNTER: To clarify Russ’ question a little
further, then the second question is the drift law
mapping question., the principal gquestion on construction
method.

ME. McFARLAND: Exactly.

MR. STEVENS: The answer to that is as it
stands right today. that is the principal difference.
However, we're attacking that guestion alsco. There is a
meeting to be held next week to address that.

From the standpoint of methodology. and our QA
records and so on are following the game plan that we
have set out. It would probably be less of a burden on

us to proceed treating all those than it would be to
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change direction and throw some of them out.

CHAIRMAN DEERE: Yes. I think I would like to
take a minute, if I could, Tom, and just mention the
possibility that we would be proposing to look at during
vour design -- a possibility.

Could we go back to your Option C-1 as an
example. This would be a good one. I think.

Here we have the access by the ramp. plus one
shaft., is that correct?

MR. STEVENS: Yes.

CHAIRMAN DEERE: In order toc give highest
priority to hydrogeology and access for geochemistry, if
the shaft is being sunk. and say for instance. by
blasting. the boring that would be put down first in the
area of the shatft which would determine very nicely for
vou the stratographv. would probably show vou also the
strata in which yvou would like to have your best Jjoint
information and a horizontal picture of it.

b0, a possibility would be to sink it by any
method vou wish but at a given depth. say 200 feet. to
stop, bring in a road header -- which is not a blasting
method now -- drive across whether it’s a 50 foot
distance or whether it’s 150 foot, would be a variable to
be discussed.

What that does 1s give you a veryv earlv pilcture
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of three dimensions of that first 200 feet. Then when
vou get in vour 150 foot depth or 100 foot depth. let’s
say. you meet a 10 inch hole that has already been
drilled from the surface. BSince you have a hole there,
obviously vou bring in vour raised boring head down the
shaft. take it over the drift. put it on and in a day you
have raise bored to the surface.

Now you have two shafts available, a cross cut
between them. You have done all of the work in going
horizontally with the road header or the boom cutter
which we saw operating in the G tunnel: vou have a raised
bored surface of any size you want within reason. It
doesn’t have to be the kind a fellow saw in Mexico that I
think was only about 6 feet across: it can easilyv be 10
nr 12 feet. whatever would be appropriate.

Then, after the muck is brought out from the
bottom of that shaft. it’s just following down across the
crosscut and up the shaft. then the shaft goes on again
and that shaft can go for 200 or 300 more feet by
whatever method is employed.

Meanwhile. your geologists have an opprortunity
to map, to test, to drill, from the auxiliary shaft which
is also a safety shaft if you wish. and some additional
ventilation.

At a given depth, say 500 foot deprth or
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wherever they have found the candidate horizon or strata
that they want to investigate., come out again and repeat
the process.

In that way yvou have a definite set of stops
which might be 6 weeks or something at predetermined
depths, but I do believe that is something that could be
worked into a design phase, but to me it would be a much
more complete picture in the three dimensional case for
the hydrogeology.

I would like to have this in the back of some
reoples” minds when theyv are looking at this and
discussing as what can be done with the one shaft
configuration. What we are really trying to do is do a
second shaft as a purely exploratory tool in conjunction
with the other shaft.

It s more expensive but maybe the additional
infermation would be considerable.

MR. PETRIE: There’s no doubt in mv mind that
these things can be considered. We must keep in mind
when we do these that we need traceability to the basis
nf these decisions and keep in mind the regulations
asscciated with penetrations of the repository block. and
centinue to assure ourselves that we meet those
regulations.

Consistent with that., certainly these things
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can be considered during the design phase.

MR. HUNTER: It could be done as well in the
Calico Hills.

CHAIRMAN DEERE: In the Calico Hills as well,
ves.

MR. STEVENS: Unless there are further
questions, let me get on --

MR. REITER: Just guickly. Are your C options
predicated on finding a certain configuration or width of
the Ghost Dance Fault? If I understand. the C
configurations assume that you find the Ghost Dance Fault
and want to break it up. is that correct?

MR. STEVENS: That we know where it is in depth
50 we can —-

ME. REITER: You're breaking it up at various
levels. 1Is that predicated on certain assumptions of
what you’'re going to find there? Could this be thrown off
if vou find something radically different?

ME. STEVENS: I had another one on the vuegraph
here. This configuration shows this drift running along
here which would let us explore the influence of that
feature out into the formation more or less all along it.

MR. HUNTER: I believe Leon s question was --

MR. STEVENGS: I understand what he’s asking. I

think.
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MR. HUNTER: 1Is there some criteria that we
would have in terms of the value of Ghost Dance Fault
which would lead to going to Option C?

MR. REITER: 1 just want to know is this thing
predicated on one existing configuration or
characterization of the Ghost Dance Fault. and if you
went out there and found something different. this would
really be altered?

MR. STEVENS: I think that the repository
layout in this option could be moved around to
accommodate whatever we found but this particular
opportunity and this particular configuration affords the
greatest opportunity to explore that all the way along.

The A and B configurations have the intent of
crossing that in the total repository and then standing
off from the fault in those access drifts by whatever
distance is determined to be necessary.

The difference here is that this configuration
using these blocks would a priori need to find out where
that feature is and standoff in toto from it.

MR. HUNTER: 1 think this highlights the
rurprose of doing an event excavation because it s exactly
the kind of thing you would do when you determined the
characteristics of that fault, any concern yvou had with

it and where it was at several levels. Then yvou would
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design the repository around it, if that was a necessarv
thing teo do.

MR. STEVENS: Let me step on through the rest
of these.

Now we have some candidate options identified
and we re heading into the evaluation process. I want to
talk briefly about supporting evaluations cr supporting
information to carry into that evaluation process.

There will be a good deal of information put
together by the A&E’ s and the test community to support
each one of the options and you’ve seen some of the
configurations here in isometric view. There are also
being developed plan views of that, a good deal of
information on the interface between the repository and
ESF., more detailed ESF main test level lavouts than
vou 've seen here today, a look at the stratographic
columns that will be cut by whatever access means is used
and a description of the surface disturbances. the
buildings, the muck pile and so on, that goes along with
it.

All of that information will be used in the
evaluation process. In addition. there are word
descriptions about the ESF and the repository. details
about the specific features that are being addressed. the

accesses, the matters of constructability and operability
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and selected guantitative values that will go along with
that. I will give you some examples of that in a few
moments.

A good deal of cost. schedule and staffing
information., in particular the cost and schedule
information on the ESF. the details of the construction
times that re necessary., and the testing times that are
necessary. and a breakout.

If it takes 150 days to construct and vou
intercept that construction by 300 or 400 days of
testing. those will be broken out separately so that we
understand what they are from the repository perspective.
It’s a simple total life cycle schedule and costs.

The data will be laid out in tabular form and
some of this yvou see already on that one table of options
from the ESF perspective, what are the two accesses. In
one case., we have three accesses., where are they located,
how are they constructed, what’'s their cross section? In
the case of the ramp. what is the grade? That’s a grade
I don”"t know has been constructed before in the large
way: the length of them and the function of that access.

Here I wanted teo point out that the used area
in that main test level is 853,000 square feet. The
available area in the total area dedicated for such work

is ronsiderably larger than that. so there is rcocom to do
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1 that additional testing or whatever would come up.
2 Just some information on water and other
3 materials usage for questions of what impacts those might
4 have in terms of potential impact on waste isolation. for
S example. and a detailed breakout of the schedule, this
6 shows it in bar chart form but the total construction
7 time and testing time will be identified in number form
a8 to break those out for each one of the options.
g I think the stack is probably on the order of
10 an inch thick of supporting information for each one of
11 those options that will be made available to the

- 12 evaluation panel members. a good deal of information.

L;] 12 MR. ALLEN: Before we get tcoo far awav from it.
14 could I come back for a moment to the guestion Leon just
15 asked on a little different material?
16 Am I right in thinking that the C options where
17 the fault is used to separate repositorv blocks at
18 different levels and so forth. it has no advantasge in
19 terms of dealing with the fault over the A and B? In
20 either case., vou can step off just as far as vou wish to?
21 The only advantage to the C option mayv be in
22 the mining activityv itself being on level plains. is that
23 right? In either case. vou can step away from the fault
24 Jjust as much as vou wish to?
25 MR. STEVENS: Well. let s look at a B case.

L

EXECUTIVE COURT REPORTERS
(301) 565-0064




10

11

L
2

100
There vou see the emplacement drifts move back and forth
acroas that., so each one of those drifts crosses that
fault and the emplacement of the wastes in those drifts
then will stand off from that fault some distance vet to
ke determined.

The difference between this configuration and
the C configuration is that those emplacement drifts do
not cross it in the C configuration. The blecks are all
one one side or all on the other side of that maior
drift.

MR. ALLEN: So it entirelyv has to do with
economics of the operation and =o forth and nothing to do
with the dealing with the fault itself?

ME. HUNTER: In the B case. there would be a
drift which would connect with the emplacement drifts
which did intersect the fault. If the fault were, say. a
concern about flow in the fault. it would be in the
manmade connection between the fault and the emplacement
drift.

In the C opticn. wvou have the potential of
avoiding that.

MR. CORDING: You're really trving to iszoclate
the fault so the flow can”t come to the canisters. I[n
this option. vou don”t hit the canisters but there s a

roasibilityv that water could communicate?
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MR. HUNTEE: I wouldn’t respond to that because
I don"t know if there is flow --

MR. CORDING: 1I'm saving if there were flow in
that --

MR. REITER: Tom. the gquestion was is that
separate configuration somehow limited to what vou can
find in the fault -- if vou find a wide embrocate zone of
the Ghost Dance Fault. would that eliminate that option
cr eliminate -

MR. HUNTER: Eliminate C? I think how you
actually do C, which is dcone years from now when and if
yvou design the repository. would be done based on what
vou learn about that fault. So if you need a big offset,
and vou ,judge that to be the case. vou would —-

MR. REITER: The critical thing is vou’re not
tied intc some preconceived notion of what the Ghost
Dance Fault is that vou’re going to find?

MR. HUNTER: That’ s correct.

MR. STEVENS: I think what I want to do here is
not go through the rest of these slides but merely to
roint out that additional information will be provided to
these panels which has been developed in the form of
assessments of these repository or ESF features and their
rotential for impacting the abilityv of a =site to isolate

waste., 10 C.F.R. 121 evaluation --

EXECUTIVE COURT REPORTERS
{301) 565-0064




17

18

19

&J
O

3N AN 3 [RN]
(3] &2 [

0~
o sy

102

MR. PETRIE: Al. I1°d like to speak to Don and
the Board. Do vou want us to try to speed things up?

Are vou happy with the pace at which we re going? We are
going to be a little bit late.

CHATRMAN DEERE: Yes., I think we would like to
trv to get into the next talk this morning if we could.
=0 mavbe could speed this up a little bit now.

MER. ETEVENS: I propose to just sum the final
set of vuegraphs up here with just using this one to say
that we’ve done some evaluations of the various features
that show up in the options and will provide those
assessments to those panel members. The panel members
can use them in the process of evaluation in their
estimation of the value of thoze factora for each of the
options.

That is asgain rart of the total packase of
information. that reference information. that Tom's
talked about for each of the options.

I think I ve probably taken encugh of vour
time.

MR. HUNTER: Could I add two things for the
record?

Cne is that in all cases at the repository
level. the drifting does include going to the Ghost Dance

Fault and we would like to reinsert our complementarv
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1 remarks for getting those vuegraphs ready on such notice
2 to F&S.
3 The next speaker iz Lee Merkhofer who will talk
4 about the methodology development.
) MR. PETRIE: Dr. Deere. this may well go into
£ 1:00 or 1:30. Why don’t vou cut us off when yvou feel like
7 it?
8 CHAIRMAN DEERE: Fine.
9 MR. HUNTER: For the panel. Lee’s talk has two
10 major components. Lee. is it conceivable to break for
11 lunch at the break between the two components., between
. 12 the pilot study and the methodology?
L;J 13 MR. MERKHOFER: Yes. absolutely. That’s what I
14 would suggest you do.
15 MR. HUNTEER: Great.
16 MR. MERKHOFERK: As Al indicated., I'm Lee
17 Merkhofer. I'm associated with a companyv called Aprlied
18 Decision Analyst. Inc.. lccated in California. Lest
18 there be any doubt after reading the name of our company.
20 mv area of apecilalty is decision analysis.
21 I"'m one of two decision analysts from our
22 company supporting this effort. The other is Phil
23 Beckhew. Phil. could yvou raise vour hand in case people
24 want to ask you some questions?
r 25 Az we just indicated. I’'ve been tasked with
L
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covering two topics. One is to give vou an overview of
the decision methodology and 1711 tryv to go through that
guickly right now. The =second topic we can tryv to get to
aftter lunch is a quick review of the pilot study that was
a prelude to the development of the methodology.

In terms of the flow chart that we ve already
seen a couple of times. this initial topic will address
this component which is cone of the methodolosgies that’'s
used in the study.

There are other methodologies. of course. For
example., there was a methodology that was used to conduct
the screening of options but the particular aspert of the
methodology that 1711 be talking about is the methodology
that’s used to take the candidate options. the 17 options
Al just spoke about. and conduct a comparative evaluation
that leads to the ranking of those options.

My overview of the methodology will address
three topics. First. I°d like tc sav a little bit about
what seemed to me to be the distinctive characteristics
of the methodology. What 1711 try to address are what is
the distinctive feature of the methodology relative to
the decision analysis methodologies that we heard about
in the other studies vesterday. and then also. what some
of the similarities are between the methodologies we use

in here and the methods we heard about vesterday.
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Secondly. 1I°d like to quickly outline what
seemed to me to be some of the key concepts that are
important to the understanding of the methodology and
finally. I will outline the steps we are undertaking in
order to develop and applv the methodology. the actual
detall on where we are now. what specific aspects -f the
methodology we ve already implemented., and the particular
inputa we 've alreadyv felt. Paul Gnirk will go into that
in more detail after lunch.

With respect to some of the distinctive
characteristics of the decision methodology., first of
2ll., I think it’"s worth pointing out that the approach
we 've adopted involves explicit consideration of the
impact of the ESF choice on several key downstream
decigions and events.

Tom hasz alreadv alluded to this to some extent.
In thinking about the ESF option. we recognized verv
guickly was that particular choice. the choice of an ESF

nption, has a fairly broad range of implications. It~

)]

not simply limited to the issue of an assessment of what
the releases would likelyv be from a repositorv at Yucca
Mountain. but other issues as well. including more
complex issues related to regulatory approval.

The ESF facilitv itself involves fairly

significant pvhysical changes at the =site. We have to
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address the implication of those changes in terms of such
things as worker safetyv. environmental impact. costs.
schedule and that =sort of thing. So there’s a wide range
cf impacts that we explicitly had to address.

The major effect of that. in terms of the
methodologyv. is on the decision tree that we re using.

Az vou’ll see. when I display that decision tree. it
involves a wider range of factors than were necessgarv to
be looked at in the other studies that we talked about
vesterdayv.

Secondly. as in the other studies. we are
relving gquite heavilyv on professional judsgment to provide
the baszsic inputs teo this studv. but I want to emphasize
here informed professional Jjudgment is something we feel
i3 very, veryv important in cur study.

Both Al and Tom have alluded to this already.
the fact that in addition to taking a lot of care in
selecting the participants =0 that their field of
expertise match the particular types of guestions that we
need to have answered. in addition. those individuals are
tasked with reviewing the information base that is
provided to them and conducting appropriate analvses.
runs of models and =o forth so that they have the
informational foundation to provide the informed

Judgments that we require as the inputs.
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Extensive documentation of the process and w

T

reccgnize the importance here of taking care not only to
insure that the individuals who provide these Jjudgments
have the qualifications tc do that. but that we have to
document veryv carefully the reasoning that underlies
thoze judgments and alsoc the process by which those
inputs and the analysis i3 conducted.

In addition to providing very detailed written
descriptions of the logic underlving the wvarious
components of the analysis as Tom Hunter mentioned. we
have a court reporter who iz transcribing all of our
meetings with our various panels and within the core
group 3¢ that we have a thorough documentation of
evervthing that goes on as part of the =studyv.

ME. McFARLAND: Were these meetings ever
advertised? Do vou ever have observors at the meetings?

MEK. MERKHOFER: Let me defer that guestion.

MR. PETKIE: The meetings themselves are not

advertized in the sense that vou're thinking of I7

m sure.
They are documented within the project.

MR. McFARLAND: You don’t invite the State to
watch?

MR. PETRIE: ©No. There are cbservors from

other parts of the project who are independent of the

actual work going on but again. I don’t think that would

EXBECUTIVE CQURT REPORTERS
(301) 565-0064




on

108
he in the sense that vou're thinking of.

MR. McFARLAND: Thank you.

MR. MERKHOFER: The fourth kev characteristic
that I wanted to point cut here is the use of formal
decision analysis logic. very similar to the other
studies with the addition that we are relying on an
additional component or element of decision analvsis,
namely the use of what’ s called multiattribute utility
analvsis as a vehicle for dealing with the multiple
objectives that are associated with the choice of ESF
option. the multiple things we would like to trv to
accomplish.

Warner. vesterday. referred back to a study
that I think most of vou are aware of that was conducted
around 1986 which evaluated alternative sites for the
repository. That study incorporated or used MULTIAT
utility analvsis and in fact. we are borrowing a fair
amount of the basic machinery of the analysis from that
earlier study.

As some of you know. because I know some of vou
were inveolved in the Natiocnal Academy of Science Board of
Radicactive Waste Management Review of that application.
the DOE asked the Academv to review the use of MILTIAT
utility analysis.

The Academy. among other things, concluded that
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they felt the use of MULTIAT utility analvsis was a
vehicle for accomplishins that part of the analvsis
dealing with the multiple objectives was an appropriate
and useful way of addressing this kind of problem.

I gpuess it'3s also worth pointing out that the
Academy also pointed out -- which we all feel very
strongly about -- the decizion analvsis in general and
the MUOLTIAT utility analvsis in particular - - are a
vehicle for alding the decizsion-making process. This is
not a methodology wherelin we simply turn the crank and
out pops the decision.

I"'d like to address now some of the kev
concepts that are critical to the understanding of the
methodology.

The first involves the overall philosophy or
logic for the studv and that logic inveolves two key
rhases or two key steps. The first is an effort to
identify what possible end consequences are of selecting

each of the ESEF options.

oY

I point out here that I've edited the =slide
little bit to highlight what appears to me to be an
important distinction between the two steps. The first
one is to identifyv what the possible consequenceas are and
to gain some understanding of how likely those various

onsegquences are.
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of possible

of the uncertainty

that’'s connected with the process. So the first

component is essentially what vou might call a

consegquence

assessment where in we take as a given each

one of the ESF options and then attempt to estimate as

best we can what the end consequences of that choice

might be.

The second step is an effort to determine how

desirable these possible end consegquences are or more

specifically. these possible
these sets of end conseguences.

assegsment.

probability distributions on

50 that’s a desirability

That allows us to translate these estimates of

what the conseguences might be to some overall major of

how desirable those consequences are

and then how

desirable that particular ESF coption is.

I mention the editing here being motivated by

the fact that this separation offers what I think is an

important advantage to the methodology.

of the effort.

technical in nature.

this conseguence ascsessment.

namely this part

iz primarily

We need to rely on technical

Judgments or Jjudgments of fact and information whereas

this component of the analysis involves value judgments,

Judegments that are primarily policy type judgments.
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This distinction has allowed us to basically
organize the effort of the analyvsis in such a way that we
rely upon technical groups to help us with this part of
the analveis and we rely on DOE management or DOE
policvmakers to help us with this part of the analysis.

This separation iz something that’ s been
recommended by the National Academv of Science., the
Environmental Protection Agency and others, so that's
roint one. the overall philosorhy of the logic underlving
the =study.

The second key concept is the use of decision
trees. You heard about decision trees probably more than
vou want by this point.

This particular decision tree happens to be the
basic tree that we 're using to represent the
posgikbilities and the downstream decisions and events
that are being considered in the study.

I should point out right away that this is
about the simplest decision tree that we could construct
that we felt captured the kev elements of the problem.
the factors that had to be addressed in the analvsis.

Throughout thia studv we have tried to walk the
line between the desire of keeping this whole methodology
simple enough so it’s understandable but at the same

time, sufficiently comprehensive to capture those main
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factors that might be affected or influenced by the ESF
choice.

This is very definitely a gross simplificaticn
but our hope is that it captures enough of what s
relevant here to allow us to reach some useful
conclusions.

Again. a decision tree i3 basically a
chronology and reads from left to right. The first thing
that happens. according to our model here., is a choilce
from among the 17 ESF options. At that point or after
those options have been implemented and testing is
conducted. some results of testing occur.

We ve represented those results in the simplest
way that we could imagine. We =aid. in effect. that
after ESF testing has been completed., the results of the
tests have been analvzed. various performance assessments
have been run. there will be a conclusion reached and
that conclusion. in the simplest form, will be one of two
things. either the conclusion that the site is
effectively okay. or that it s not okav.

We have a precise definition of what we mean by
that. Basically. by okay we mean that the best judgment
is based on the information we collected. if we construct
a repository at that site., it will meet the EPA

rerformance standards.
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5o it’s the same kind of plot that Bruce Judd
was showing earlier wherein we looked at an assessment
about what the certaintyv of a release would be and if
those releases lie to the left of the reguirement. the
EPA requirement. then the conclusion would be that the
site seems to be okav. It s okay to move to the next
step.

Our notations with the quotes mean that s the
result of testing. up over the top means the inverse,
it"s not okav. 2o the two possibilities are., it s okay
to g0 to the next step: there’s a problem with the site
in which case we assume., further simplify the model. that
in that the case. the site would be abandoned.

Following that, there are a number of
regulatory authorization steps that are necessary. We
basically lumped those and again. modeled this in a very
simplified way.

We said that there are really two possibilities
at this point. either regulatoryv approvals will he
granted or thev won 't be granted. Again. the assumption
iz if they are not granted. the zite will be abandoned.

At this point. the repository is constructed
and operated. I"ve explicitly noted that in the tree to
come back to a point that Tom Hunter made earlier and

that is the connection. the assumed tie in this
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evaluation between an ESF option and a repositorv
configuration.

The selection of an ESF option constrains to
some extent the repository design and certainly
influences the kinds of repositorv configurations that
seem moat appropriate or most compatible.

The analysis that we’'re conducting assumes that
for each option there is a particular repository
configuration which is connected with that option which

ia described as part of the option which would be our

47}

best guess to what that subsegquent choice would be.

That deoesn”t rule out. of course. the
possibility that when vou get to this point., other
options may at that point seem superior but for the
rurpose of the analvsis. the analysis assumes there was a
particular repository configuration that is specified as
rart of each option.

Then finally. there is the uncertainty
regarding whether the repositorv will in fact be closed.
There is some possibility of course that it will be
necessary to retrieve the wastes.

That like the other nodes and branches that are
represented in the tree is something that potentiallyv can
be influenced or affected by the choice of the ESF

option. So again, what we ve attempted to do here is
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include in our tree all of those major downstream
decisions or events that are potentially affected by the
choice of ESF options.

The other thing to point out. as I mentioned
garlier the analyvsis is based on the idea of first

estimating the consegquences of the choice of each ESF

rn
il

orption and in estimating those conseguences. it”
important to recognize the tree lavs out a variety of
different scenarios.

There is a scenario. of course. the one that we
want is the top one here that leads to a closed and
functioning repository. but the analysis also recognizes
there are these other posaibilities.

We need to be aware not only of the
consequences that would be associated with each of these
but also how the choice of the ESF option affects the
probability of being on these various scenarios which
lead to different kinds of consequences.

I mentioned that the methodologyv involves the
use of Multiattribute Analysis or MUA. This =slide is
designed to give vou a very gquick introduction to what it
is that MUA tries to deo and what its role is in the
evaluation.

It’s purpose is to translate the various

consequence estimates into a common measure of
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desirability. It’=s technically in the literature.
utility or UTILS.

While accounting for two important things, the

the

¢}
ot

two things that MUA attempts to account for is fir
relative desirability of deoing well versus poorlv on a
particular performance measure. 1711 come back to that
in a moment.

The second one is the relative importance o»f
each of the performance measures. This one. I think i=
probably fairly intuitive. This one perhaps not so
intuitive.

What we are doing here 15 again we have varicus
consequence measures. things like a level of health and
safety. a level of environmental impact. costs., and so
forth.

When we define these measures., of course we tryv
to define them in a reascnable way. We tryv to define a
way of measuring the level of impact certainly sc that a
higher level of impact reflects a higher level of
underdesirability or perhaps influence. so there is an
ordering obviously that s important.

We don"t know for sure when we define these
measures that a unit change from sav a veryv high level of
adverse impact, say a 10 percent reduction of

environmental impact. is Jjust as desirable as a 10
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1 percent reduction in the environmental impact from a

2 relativelyv low value.

3 What I'm getting at here is we don’t know for

4 sure that these measures of impact have a linear

5 relationship to a measure of desirability. We have to

6 account for the fact that mavbe on a defined 1 to 10

7 gscale, thev are going from a 10 to a 9 on that scale may
8 be more or less desirable than going from a 3 to a Z. We
9 have to check whether that’s the case.

10 The particular way vou do that mathematically
11 is worryv about developing these translation of scaling

- 12 functions -- in the technical literature. they are called
L;] 13 single attribute utility functions -- to account for the

14 fact that it mayv be worth more or less for a unit change
15 at one point on the scale than it is for that unit change
16 on some other point.

17 Of course the second part of what MUA accounts
18 for the relative importance is in a simple fashion, a

19 matter of establishing a set of weights to these various
20 measures that account for the relative importance of
21 those measures.
22 MR. REITER: Would vou relate back to vour

23 roint about technical and policy?
2 MR. MERKHOFER: Yes. Remember the earliest

side of the concept made that point about separating the

i,

ol
L
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technical from the policy or value Jjudgments. Cur primary
tool for the technical side. or at least one of our
primary tocols., is the decision tree an the various inputs
that it requires.

This part of the analysis is based on the help
and inputs provided from our technical panels. All of
this part of the analvsis which relates to value issues
is the responsibility of the managers. DOE policymakers
who are contributing to the study.

ME. REITER: Both levels?

ME. MERKHOFER: Both levels., ves. 1 guess 1
should qualify that a little bit. ESometimes when vou ' re
dealing with an issue., an environmental one is a good
example.

As vou're going to =mee later with Paul., there
are several different scales for environmental impacts.
Sometimes 1t takes some veryv detailed technical
understanding to understand exactly what it means. what
the implications are of a particular level on that scale.

Sometimes there i3 an importance to having some
technical based information to assist in the process but
the final decision would be that of the managers.

One more key concept I want to get across has
to do with a slightly different role that we are

regquiring from influence diagrams in ocur studv. This i=
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an important point.

We are using influence diagrams and other
analvtical tools in the study to relate the inputs that
we need for cur decision tree to more specific. concrete
evaluation questions.

What I ve displayed on this slide is a
particular example. There are actually about 100
different detailed evaluation guestions that are
represented bv factors in the various influence diagrams
that we’ve already alluded to.

Fach of those factors implies a specific
evaluation question that must be applied to each ESF
option. Here is one out of about 100 examples.

One of the factors that’s in actually several
of our influence diagrams is the following. Does the ESF
option that's being considered emplov a construction
method or an approach to construction that will adversely
impact the conduct of natural barrier tests? That is a
specific guestion that must be asked of at least one.
actually several. technical panels because of its bearing
on components of the analysis.

In fact. the example here points out that there
is an influence diagram that has to do with the quality
of capability of testing. Specifically. there is an

influence diagram that relates to the likelihood that the
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testing will incorrectly lead to a conclusion that the
site is okay when in fact., the true conditions of the
site are that it s not okay.

In fact. we talked a bit about this vesterday
and I think it was Hollis who made the point that when
evaluating testing. studies show that it is easier and
more accurate for people to make assessments on this
guantitv —-- that is., how well does the test do in
identifyving true conditions than it is the reverse
guantity which is given that you have an output of a
test. test savs for example the site’s okay., how likely
is it the site is in fact not okay.

That 's a very difficult thing to estimate.
This is also difficult but easier but the mathematics, in
particular Bav’s Law (ph!. allows us to make that
translation.

Going back again, we have an influence diasgram
for this factor which is one of our basic inputs. and
thi=s is one of a large number of specific evaluation
guestions that must be addressed before that assessment

can be complete.

There are then calculations ~-- in this case,
Bav’s Law -~ that allows us to do the inversion. Here
that particular guantity which is the residual -~ vou

might think of it as the residual possibilityv or
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rrobabilityv that the zite iz a bad site, even though yvour

testing savs it’s okay. that guantityv is then translated

5

5)]

through additional calculations to several key inputs in
the decision tree. namely the teat outcome

probabilities —-—- that was one of the branches 1 showed
vou in the decision tree. That s calculated from this
number and some other numbers.

The estimated likelihood of regulatory approval
is a function of a number of things. including this
residual probability. Uur post closure release
estimates, whether releases are going to be low., high,
best estimate or more generally what that probability
distribution is. is a function of that guantitv.

My point again on this =lide is that whereas
the ultimate figure of merit is expressed on a very high
level., there is a tie that through the decision tree and
ultimatelv some very specific evaluation guestions.

I have one more =lide here before the brealk.
As I mentioned I just wanted to outline what the key
steps of the methodologyv are and Paul is going to go
through in much more detail about where we are with
regard to the steps.

The basic steps, there are ten of them
altogether establishing the objectives for the decision.

The importance of that is to insure the measures that we
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identify are in fact reflective of the key objectives
that we want this decision to satisfy.

That gives us a foundation we need for
identifving performance measures. for guantifying the
consequences of the ESF option choice, then we split here
and do some work on the value s3ide working with DOE
managers.

We have to worryv about verifving certain
independence assumptions to make sure that the
aggregation eguation that we uszed in MUA is a reasonable
one. We have to develop those scaling functions that 1
mentioned. Again. theyv are called Single Attribute
Jtility Functions and we have to develop these weights
for scaling factors. &o that’s the value side of the
logic.

The consequence assessment side includes
constructing the decision tree. developing the influence
diagrams for the various elements of that tree. actually
estimating the consegquences. and probabilities. Again.
we have used the shorthand terminology of saving that’'s
what we mean by scoring. We mean by scoring estimating
the conseguences and probabilities.

Finally. using the MUA process to aggregate the
scores. conduct the analyvsis. perform sensitivity studies

and then finally. based not only on the output but the
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insights we ' ve generated. rank order the options.

Are there questions on the overview?

(No response.)

ME. BROCOUM: What time shall we reconvene? We
are a little behind schedule. I believe.

CHATRMAN DEERE: What’ s about the most rapid
vou can get lunch and get back. about a hour and 15
minutes or can it be done in little over a hour?

ME. BROCOUM: Let me just suggest. it s going
on 12:10 p.m., why don "t we Jjust make it 1:30 p.m.

CHAIRMAN DEERE: 130 p.om.

(Whereupon, at 12:10 p.m.. the meeting recessged

for lunch. to reconvene the same dav at 1:30 p.m.)
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CHAIRMAN DEERE:

124

N S ES&S&5I1O0ON

On the record.

MR. HUNTER: We were asked to provide the list

of our szegregation of ZCP tests in the suitabilityv and

O

we will provide them to the
CHATRMAN DEERE:
ME. MERKHOFER:

acheduled presentation that

pilot study that plaved an i

eaisn, we have that list and we re making copies now and

panel.

Fine.

You'1l recall that the next

we have is to describe this

mportant role in helping us

design the methodolosy and also gain some understanding

of what the methodologv enta

led.

e

Since we are somewhat behind zchedules, 174 like

to muggest that we go through these zlides quickly and

certainly I1°d be delighted if some members of the Board

are interested in hearing more of the detail

the pilot studv was applied.

through that.

as to how

147}

and I7d be very happyv to go

The presentation 2f the rilct study is set urn

to address 31w toplcs.

these guickly.

Again. 1711 go through scme of

The role of the pilot ztudy., I711 Fust ocutline

the options that were considered. the componentz of the

decizion tree that was used

in the pilot study irncluding

the scenarics. costs and bhenefits conzidered. the
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1 prerformance measures. uncertainties. the analvais.

o sensitivity studies that were conducted and the

2 conclusions.

4 With the role of the pilot study, it had three
5 major functionas. The first was to test the feasibility
= of the approach. We weren ™t at all certain when we

7 c2riginally conaidered uasing this formal decision analvsils
& approach that we could irn fact apply it =c we wanrted tc¢
9 varifv that.

10 The second was a veryv important role tc

11 determine the elements of the methodology likelv to be
2 most sipnificant in determining results. Az vou ve

3 alrsady gathered., I'm sure. 1it's a failrly comprehenczive
14 in the sensze of a lot of factors are being conrnsidered.
B¢ We wanted to glve zome sense of which of those
16 factoras would bhe most important in determining the

17 ranking of options. We found in the earlier study I

18 mentioned., the Bvaluation of Alternative Sites for the
18 Eepozitorv that a pilet studv we conducted in support of
o that analvsis proved very useful in helping us to focus
1 2ffort. Ws hoped the same thing would occur here.

At The third role was to demonstrate what the

25 arralvaiz would include and the tvpesz of outputs that

24 could be produced.

25 One important delilberate omission on the slide

EXECUTIVE COURT REPORTERS
{301 BBR-0064




T 126
1 i= to indicate that the pilot study had anv role in
2 rroducing defensible resultz. That was not *“he goal of
z the pilot study and I want to emphasize the numbers vou
4 zmee as part of the pilot astudyv are illustrative onlw.
5 Thev are not meant to he defensible estimates of the
& sptions that were conaidered.
7 Tc test the pilot studyv. we took a loeok at four
s representative, hvpothetical ESF optiona and I711 let vou
9 just take a look at those for a moment as yvou can sea th
10 optiona inveoelved -- different access methods. different
11 conatruction methoda., different lavouts and different
1 geometryv.
|
iz Again. because the study iz more illustrative
14 than anvthing else. the important point iz to note a
15 varietyv. We wanted to be sure we considered a
16 representative sample of the tvpes of cptions that we
17 cxpected at that time would be subiected to the full
18 analveis.
19 If there are no guestionz on those., we 1l
48 rroosed to the decision tree. Let me polint ocut as the
21 pilot study., this was conducted before we had the good
22 senae of what ought to be in the deciaion tree. =c this
25 decision tree., the one that wazs used in the rilot study
24 iz A little bit different than the on=s I showed vou
F"] 25 earlier.
I
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The two main differences are of courase we are
onlv lonking at four cptions here in the pilot ztudyv.
that in addition to the facteors I showed vou in the

2 we o currently using. we had in

=l
=h
~h
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zddition a node in the trse and some branches tc indicate

the results of surface space testing and other non-ESF

’

considerations.

We originally recognized that there waz a

b
o}

4

rossibility that the results of non-ESF testing alone
~nuld produce an identification of a problem that wags
sufficiently zsignificant to lead to scenario five which
you will see in a moment.

It turned out. as vou'll see in the pilot

=tudy. that the probabilitv of this outcome reslly has no

Hh

zignificance whatzcever in terms of the ranking cf the

options.

},.J.
4
o+
o
D

I guesz the onlv other difference in it

+
sl
M

tree I showed vou earlier I had drawn in just for

~t
fod
-
4
0

opticas right in between here. the results of EEF teast
and regulatorv authorization., a branch that [ lakelsd
repnsitory to reflect the fact that we are associating =
varticular repcsitorv confisuration with E3F. Other than
that. it s prettv much the =ame.

I mentioned a bhasic concept »f the methodology

aazsccliated with the

o

@]

was to estimate the conseguence
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choize of each ESF opt.ion. At this point in the pilot

e

study . we distinguished two basic tvpes of consequences.
One tvpe we callad social costa. These are the
rotential adverse impacts that the construction of the
ESF repositorv and subhseguent closure or retriovael might
produce . adverse impactas on human health. the environment

and s0 forth. Those are the thinszs that we reterred to

In addition. we neseded to recognize that the
scenarios. thess varinsus paths of the tree represent orv
reflect different what we call benefits. The mozt
important one., of course. 13 that topr half throush the

trees, the one that resulta in repository closure has

azmsociated with it the fact that vou ' ve got a permanent
operating repository.  That certainly iz a g2o0d thing znd

is motivating all of the work.

2o we have to account for the fact that
rarticular scenarioc throusgh the tree is very definitelv a
rreferred one hecause of this maior benefit.

The others are similar in that they result in
no solution to the waste problem. However. we did want to
recogsnize that the path through the tres where vou
~onstruct the reponsitory but vou have to retrieve the

wastes produces waste tha*t s located at Yucca Moaintain

whereas the other scenariss wherein vou abandon the site
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rricr to the placement of the waste. the waste then
remains -- at least that was the assumption for the
analvais.

We ther had to come up with a wav of measuring

SRR .
oclial costs

i}

performance or measuring the level of these =

Y

and benefits. As this =lide illustrates. for the vilot
study there were eight separate guantitative measurss
defined for the wvariocus preclosure. impacts and one
variable for post-closure -- post-closure heing

radionuclide re a fraction of the EPA

[63]
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standard. the same as in the other atudies.

I want to gilve vou Just one example of how the
congegquence assessment was conducted.  This has to bhe the
~aze for worker fatalitiez and aa I already mentioned., we

horrowed from this earlier MUA & lot of the bhasic

machinery that was used to conduct the congeguence

What we ve got hers is the various options
defined and this tahle simplv lavs out the simple
calculations that were used Lo estimate the expected

number of worker fatalities that would cccur under =ach

63}

option wherein all we've done is recognize that there may
e an inherent difference in the worker zafety aszociated

with drill and blast versus tunnel boring machines.

3

42

o8

1l fatalltvy

[

S0 we ve ussad simply statist

”
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rates, coupled with an estimate for the number »f

manhcurs of activityv in each option to produce an
eztimate of =xpected fatalities. Again. we’'ve separated

our eztimate of expected fatalities into the three basic

rhasez =f the rerpository which iz important because the

o3 through the tree.

piv

scenarios. those five =cenar
represent different combinaticos of this.

Abandeonment of the =site before construction
wourld onlv result in theazss numbersa of expected fatalities
whereas, closure would consist of these plus thess and a
szenario that involves retrieval was assumed to involve
approximately the same numbsr of additiconal manhours acs
emplacement =0 that vou double these numbera to get
entries for the retrieval acenario.

CHAIRMAN DEERE: We probably could add some
information o yveur database if it's not there., and I

doubkt if it is =ince it = wverv recent. nn deaths with

7]

funnel boring machines because thev have just finisghad
the four mile project near Homer. Alaska without any
fatalities. Theyv are now just about 60 mile= of
tunneling in the last 12 months at the English Thannel.
At the moment there are nine machines running
and thev have a total of asix fatalitisz for 54 milea of
tunneling. 24 hours a dav. seven davs o week for 12

vontha.  Zo those are pretty imprezsive figures.
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ME. MERKHOFEER: Yes. Thank vou

Of course the analvois we are doi

full scale applications attempting to use

L7
i

i)
o
l.._o.
4]
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exactly the sort of thing we need.

That = the consequence assessment

aa in the full methodolosy vou have to al

value Jjudsments and coming upr with a wav of

these various conseguence measures

measure of desirabilitv. we have had ta facse

problem with the pilet study.

The simple way it was

waz to assume an eguivalence hetween and a

terma and a =z=inegle

[8}]

In the pilot studv. vou can zee
was an equivalent. economic social
assumed for esach case of a statistical wor
Thzt allowed us toc translate this meazure

A similar approach was used for the other

Let me skip now ahead a wavs since

the general

o
U)
m
H‘
)'—f

numerical inputs
Option 1.

Now the tres rnot onlyv shows the

idea and show vou the decisior

cated logic than this but that kin

done in the

cost of %1
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we have the lower part of the slide -- I'm sorrv., this is
page 28. The lower part of the slide summarizes the
aggregation to come up with measures of eguivalent social
costa. This is the component from the adverse erfects
categoryv.

We ‘ve got a zimilar column for eguivalent
henefita and I should point out I had an earlier slide

that talked about the benefits versus the social costs.

4]

¥sr this particular calculation., we have mads more or
legs an arbitrarv assumpticon here, but I 'm soing to
eliminate that assumpticon a moment.

The arbitrarv assumption iz what iz the bhenefit

-y

, ~

~f having a closed revository. For the numerical
caloulation. we assumed 350 billion.
iz to that guantity

We do a sensitivity analy

I
9]

and 1t turns out that as long az vou assume the bhenefit
o2f the closed repository ia at least as larsge as the

21 coat of coming ur with 1t. the ranking of

s
m

total soc
the options doesn t change. If vou think abkout that. 1t
makes intuitive sense.

For the purpose of the numerical calculations.

]
¢t
jog
T

we had to assune somethinsg in a base case and that ' =
number we happened to assume.

I should point out one other thing on the

[8}]
“.‘J
F_)
D

Again., remember theze numbers here ars all prettv
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rach illustrative at this point. The particular cne that
vrobably ia worth giving vou zome explanation is the
computed probabilitv of the reasults of EISF testing being
okay vergus not okav., Again. that calceulation involves
Bav’'s Hule (ph) being applied to some more fundamental
aspects regarding the ability of the vackage of testa
that need to be conducted., when conducted with that ESF
option. eatimates then involving the likelihood that zuch
teats would in total correctlyv identify conditions that
sither the site iz okav or not okayv.

The surprising number iz that this iz
relativelvy low. It locks here as thousgh it’= Jjust a
tittle bit higher than the flip of a coin that ESP
testing will show the asite is okav.

Those are the results of the pilot study,
however., what I need to proint ocut is zinces doing the
rilot study we reccenized or realized that we had some
rroblems in how we defined okayv versus not okav.

We do not at this point expect that probability
in the full study to be that low. Expect to estimate a
higher probability in the ESF testing.

ME. ALLEM: What iz the backsground here? Do
vou have a team of experta?

MR. MERKHOFER: /2 had about two or three

individuals whe we asked to give us representative kinds
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of setimates. but we did not =0 throusgh any of the formal
azsesements and analvsis that were we 're conducting now
for the full-fledged apelication.

The next slide I want to zkip to iz No. 32 and
T think gives vou a good sense for most of the
~onclusions we derived from the pilot =tudy. What this
shows 1z the results of the base case analvaeis for =2ach
ot the four options.

In rarticular. it tells how those cptions would
rank derending upon which of the criteria are considered,
a0 there’s a whole lot of criteria that are collectivelw
conaidered in the analvaias. but the guesticon is. supp
vou onlv considered a zsubaet of those criteria. how would
the ranking look under those cases

Tt's umeful to examine thiz kind of diasran
bhecause it gives vou a gense of what are the drivers in

L

this analvzias’

o

In fact., vou can see that the ranking of
these options varies depending upon which subset of
factors wvou conaider. sc the implication is that - at

leact as reflected bv these illustrative assesaments - -

ng better or worse n

,
‘_.l
1]
g
®
v
oY)
6]
rv-'
|._4 -

the options are
various dimensions. There iz no single option that =
irett=2r in all aspects. Theyv tend to differ in which
dimension theyv are better.

It is interesting to note. first of all., with
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respant to the conseguences, let me point out 1t & not

I"ve added these arrows. that from

clear on vour =side. 3C
here to here, we ' re locking at the ranking assumineg that

.

the repozitorv gets constructed and that it iz closed.
These ars the rankings assuming Jjust that one
acenario through the tree. What I wanted to point out is
notice that the ranking that considers all factors is
almost identical to the ranking that considers only those
factora that relate to cost. direct costz and schedule.

S0 as far a

DJ
9]

conseguences go. the option that

iz best from the point of view of scheduls and total cost
iz when reflected against the varicus weights that ware

aazsumed here. iz the dominant factor. so cost and
schedule tend to dominate the ranking when vou look onlv
at conzeguences and vou assume that the repositorv iz in
fact constructed and closed.

On +“he other hand., 1f yvou ask the guestion how
do these options compare in terms of the likelihcood that
they lead tc a clesed repoaitoryv., and basically the
answer to that Juesticn can be obtained directlv from the

decision tree.

f‘“l

The guestion I 'm azking iz how likelv iz it

thi: Since we know the

9]
w
ct
-
N}

that the opticn leads ©

=

wrobabilities of each of these branching pointz on the

tree. the probability of being on this path is the
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product of these probabilities. That is how that last
column was filled in.

The interesting observation is that the option
that led to the higheat probabilitv of a closed
repository is when vou consider all paths to the tree and
21l sets of consequences., alsc the option that zcomes out
with the hishest coverall ranking.

So the implication. cor at least how we have

.

interpreted this, is that there is & sugegestion here th

)
ot

the drivers are verv likely to bhe - the determining

bazis for the ranking is veryv likely to be the extent to
which the option promotes a successtul conclusion - that
L. promotes successful resultz. good testins results.
regulatory approval and minimizes the likelihood of
retrieval, which in effect savs the most critical factor
associated with ESF options is not such things as
environmental impact or worker health and smafetv., it s
the gualitv of the teasts that are produced and the =sxtent
o which that option will ke compatible with regulatory
reguirements.

Let me summarize that perhaps a little more
2learly by showing vou the full array of conclusicons from
the pilot gtudy.

We concluded the methodology was feasible. we

were able to get through 1t succesafully. and it appeared

JURT REFPORTERS
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+o ke potentially acceptable subiject to several
identified revisions which are reflected in the
differences vou saw in the firat part of my presentation
with what we did in the pileot study.

I mention here the ranking of the opticna iz

the same basically for all wvalues of K. K was the

neasure that we used to indicate the benefit of ths

ey

proposed repositorv. a0 as long as that valus iz assumed
large enough to motivate building the repository in the
firzst place. that turns ocut not to be a critical
Jjudgment .

It7s just fortunate because we felt it would ke
very., very difficult for us to come up with a zood

b

estimate of what the overall value in some sense of

8]

having the repoaitoryv is.

The ranking of the opticns seemz to bhe pretty

+

much insen )

itive to several things, totallyv insensitive

4]

+o the probabilities of asurface space testing reaults.

4]

We assumed in the rilot astudy that the

probability of closure was the same for all options. We

-
r, ]
8]
Fh

have relaxed that zomewhat based on the conclusio
the pilot study.

If thev are all assumed to be the mame. thery

o)

the particular probabilitv vou assume that vou are able

to close the repositorv has no real bearing whatsoever.
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Incremental value of having the weishts that

Yuecca Mountain relative at the reactors. if vou recall we

had to distinguish between the scenariosz hecause with
retrieval., the waste was phvsically at Yucca Mountain
whereas if vou abandon the site prior to that. it's
toward the reactors.

It turns out that assumpticn of what the
difference is bhetween the relative henefit or disbensfit
of those two cases has no bhearing which is also zood
because that would be verv hard to eatimate.

Thoase things didn 't ssem very important but

again the critical factors were the effect of the option

[5Y
&

on ftesting accuracy. and the likelihcod that a particular
SF option would be both compatible with regulations and
rroduce the kind of testing accuracy and confidence in
release estimates to produce resulatory approval.
MR. CARTER: <Can I ask vou a guestion., please
In the third bullet. the incremental value of
having waste at Yucca., could vou look at whether that

waste - - does this include used fuel elements or only

rﬁ

high level wastes?

What T'm interested in iz whether vou looked at
it koth on a retrievable and a nonretrievable mode?

MR. MERKHOFER: Can somebody here help me?

ME. HUNTER: The assumption here was that the
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spoaitorv would be as the basic design iz. that it would

have both high level wastes and spent fuel., and that both
would be retrieved if that were necessary.

ME. REITER: In thizs rpilet studyv. did vou allow

ves”?

|__4,

for false posit
ME. MERKHOFER: Verv definitely. ves.
ME. REITER: Will wou tell us what s the
likelihood »f that and did vou assume that vou alwavs

scover it bhefore closure?

s

ME. MERKHOFER: We did not assume that ven

s

would alwava discover it. Thias slide shows the summary

of the -- thisg is No. 25H. Actually there iz a whole zet
of slides in the pilot =tudy that summarize how these
calculations. the false positives and false negatives are
conducted., using Bav’s lawa to illustrate that and =0
forth.

Obwvinouslyv because of the time I didn "t want to
g2 through all that. It summarizes some of the hasic
assumptions. It waz assumed. for example. that our prior

probability that the aite is okay. pricr to doins EGF

ting would not depend upon the option and the

-+
D
1 ﬂ

assumption there waz about 64 percent probability that
the site really is onkav.

One of the assumptions that a3 needed trn assess

the accuracy of the test program is the probabilitv in
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his case expressed as a true positive. we’'re actuall
+thinking in the formal methodology of expressing this in
the converse way. what iz the probabilityv of a false
nezgative and a false rositive which we think is guits
natural.

You can sese that different preohabilities were

el
i
)]
s
U
i
0]
(o}

Bav's Law was then applied to derive the

g
@

H
[

te really iz

1]

reverse probabilitv. the probability

4]
pse

okay given that testing say t a2 okav., o vou can see
that the numbers are not identical which just points out
the need for deing thiz calculation.

The probabilities then that actually appear in

ot
Foc
o}
B

tree. which 13 the preobabilityv that a given test. an
EZF option. will produce a =zuite of tests that when

analvzed will indicate the =site iz oka

et
%

ME. HUNTER: It might bhe a good time

&y}
ct
[
x;U
5]
e
ot
oy
)

Beoard with respect to time of the presentatinn. Lee did
zkip & number of the pointas. Iz the proper arprcach to
mavhe g0 bhack and pick up some of those points or what is
vour pleasure”

CHATRMAN DEERE: I think in general.

_.
g

%,
£

= like

<

+o move forward.
MR. MERKHOFER: Have I answered vour juestion?

I'm not sure I have.
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ME. REITER: Which option has the highset
rrobability of a false positive?

MR. MERKHOFEE: Of a2 false positive. We have
here the probability of a - this would be a true
positive. so it would be the reverse. It would be 1
minues this number. 20 the highest probability of a false

positive would be Option 1.

[y

ME. REITEE: To what extent did the public
heslth etfects of a false vositive have uvon vour final
results?

ME. MERKHOFER: Thev are considered., of coursze.
hecause the releases that occur will be higher if in fact
the true situation 1s that vou've got a falae poaitive.
There really 1s a problem with the site even though vour
testing savs it’s okav.

(]

cant is that factor”?

1

MR. REITER: How aignif

ok~

MR. MERKHOFER: It was ncot significant at all
az indicated by that table. this table here. because this
number indicates easentially the assessment of the
releases, but the ranking that locks =olely at releases,
does not match veryv well the ranking that looks at all
factor=s. It a3 driven much more byv this probkability.

ME. REITER: Whyv wouldn 't cne., which vou have
the highst likelihood of a false positive. alwavs give

y

the highest probability of post -- releases”
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MR. MERKHOFER: Well. it is in that case. That
means it = third in the ranking. This is the preference

ac in fact. vou're right. it would give the highest

Cﬂ

probability — - the higheszst level of estimate of release
MR. REITER: I aszume when we get thes results
we 11l he able to deaggresate to these very important
subhguestions that people are asking and not look at some
nal black box at the end.
ME. MERKHOFER: Absolutely. In fact. that’'s a
very important rpoint becauss reflecting on what [ said

garlier., we recogni that this methodeology. even though

[\v

there’ s a lct of assessments involved in it. is far from
perfect. There s a lot of very rough apprroximations
involved.

S0 we don't view the final number or the final

cal

,_;.

anking that comes out as being the real --- the crit

92}

outrut of the studv. We believe it 1z the full arrayv cof
results that are produced that will bhe most useful.

Az Tom indicated. we’ 're concerned about going
fror the ranking of thege 17 options to a final
recommendation. It mav invelve adding the electric
windows to it and to determine whether or not zo add =scme
feature we ve got to know what does that specifin feature
do and what dimensions does adding or subtracting that

featurs - - what aspect of the problem does it affect.

U’
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MRE. REITER: One lasat insight question. What

it about Option 1 that makes it the highest likelwv to

¥
6]
11/]

give false positives?

MR. MERKHOFER: What is it about Optimn 17

ME. KEITER: Yes. that makez it have the
highest likelihood of a false positive? What can we
learn from this exercise viz a vis false testing and
falze positives?

ME. MERKHOFEER: We have to go bhack and look
specifically at what the logic of the panel is. bhut
clearly the problem with Option 1 is that its affect on
the testing accuracy. there’ s something about i+t --

MR. REITEER: What iz 1t? Do we know what that

MR. MERKHOFER: You misght bs able to tell us
precisely in the full application. of course. we re
regquiring the panelas to document exactly what it iz that
reflecta thelir logic. I'm sure we can go back to the
transcripts. actually even the pilot study had
transcripts. and find out whether it was the construction
method., the location. ramps. shafts or what 1t was.

ME. REITER: Veryv relevant infermation.

MR. MERKHOFER: Yegz.

ME. HUNTER: If vou go back and look at the

cption page. I think vou ll note that it s the one that
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2id the least amount of exploration. 1 think that s
correct.

ME. GNIRK: Tom. wvou're absclutelv correct.
What drove that was the fact that of the four
hyvpothetical options that were looked at. Option 1 leoked
at the least amount of real estate underground.

CHAIRMAN DEERE: I think that’= a good
conclusion. let’3 move forward.

MR. NORTH: Could I ask a summary guestion?

Az T underastand. this exercise was done guite

o]
o]
ot
€5}

independently of Calice Hills in termz of the asseszsmer
on this issue which has to do with the accuracv of the
teats broadlyv concelved compared to the real =tate of the
repositorv.

We saw the data vesterdav on Calico Hills where
there was a much more formal aasessment of Judsment and I
wender if vou would comment to the degree vou feael the

insighte from that exercise coincided with the insights

vou ve got at the bhottom of conclusions slide on this
exercise. namelv that the rankineg of the options is most

zenzitive te the impact of EESF opticn on testing accuracy
and likelihood of regulatorv approval?

MR. MERKHOFER: Yez. I would say that thev are
definitelv consistent conclusions. It s more diffieoult

to compare them cone to one because the Calico Hille study
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Icoked at

a aubset of factors that we ' re looking at.

£ T

If vou recall the Calico Hills conecluded

whereas thev were able to distinguish amonsg the

strateglies

pozitives
abilitv a

quantitat

wWere very,

a differe
it. was a

ultimatel

here show
participa
terms of

gquantifie

Juantitat

the effe

in terms of their abilitv to avoid false

.}

hat

and false negatives when they retflected that

gainat estimated performance levels., the

ive part of the analvais concluded the bensfits

very small.

However. it is true that thev were able t

-
o

nce among strategies and that. as I underst

See

and

t least an important part of their logic for

]

v chosing stratesgies 2 and 5.

Our studv is showing. at least the pileot study

ed the same thing. that it was possible for

e

nts to distinguish among the EZF options
their effect on the testing. there waz a
d difference.

Furthermore. we were able to reflect that

ive difference through the analvsis becaus

e

to be a function of residual uncertaintv that there”

rroblem.
lookae at

gquestion

the

ot

ct both on regulatory approval which was assumed

)

3 a

as well aa through the part of —he tree that

okav branch of the tree. Does that addre

one”?
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ME. NORTH: Yes. I pguess the point would like
to get vour comments on is. is there any degree of
difference that vou feel was significant between these
two exercises on this point, namelyv what 1t is that’s
really impertant in drivine this analvsis snd for what
needs to be done verv carefully and refined as vou g0

D
Se

poda

from vour pilot exercise to vour full sc

m
lD’
44}

Kero
MR. MERKHOFER: Again. I think we wers

fortunate to have done the pilcoct exercise because to be

m

honest with vou. we were zlso verv reluctant initially to
try to undertake an asnalveis wherein we were attempiing
o estimate something as difficult as are von likelv to
chtain regulatorv approval.

We knew that modeling that part of the problem

was zoing to be very difficult. The pilot study

,...J
Q
"
}__l -
[

~ritical motivation and the

g
e
i)
hp!
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[
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O
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~
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g
il
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agaln is that if vou have an ESF coption, it allows wvou
very accurate persuasive testing. that allows vou more
contidence in vour prediction. and this confidence is an
important consideration or is believed tc be an important
coneideration for whether or not vou obtaln regulatory
approval.
It basicallv reinforced our confidence., 1

guess. that we needed to explicitly loock at that part of

the puzzle because that was going to be an important
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factor with regard to accurately assessing the merite of
the alternative options.

MER. HUNTER: Just a reinfercing point on that.
not only was it important. it was important to have it be
in there explicitlv. That I think is Lee s point.

The other thing which is consistent between
that final set of conclusions with what vou heard
vezterday on the Calicc Hills is that the rperformance
impacts are low in general. and the conclusions tend to
suprort that is the case. and that’'s obviouslv -consistent
heatween the two and reinforces the bhottom line that Lee
has on his summary ochart.

MR. NORTH: You haven ™t been explicit as to
what is the criteria by which the approval is going to be
given in this illustrative exercise. You've told us that
vou thought the probabilitles given in vour illustrative
exercise will go up as vou go the full =cale limitation.

Will thev go up to the level we saw in Calirco
Hills or iz it going to be asomewhere in between is not on
the table at thiszs point.

ME. MERKHOFER: We have been verv explicit in
the full methodology about how to define those various
events and what the relationship is.

MR. NORTH: So all that is in *the area of

coming attractions as opposed to what we want to talk
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about today?

MR. HUNTEE: No., coming soon. because the next
speaker will talk about it. I think he has in his
package the facteors which =20 into that regulatory
approval probabllity assessment which if the Board
choozes. we could discuss.

MR. NORTH: Fine. I think we 11 take all the

71y

insights from real data that we can get at this point.

The izsue I was raising that it seems to me where we re

ot
m

talking about something that’'= illustrative. that
already been superceding. we probably shouldn’t spend
much time on that.

MR. GNIRK: This is alwavs the interesting of
the rresentations because the last person iz the person
whom evervone has promised will answer all thezme
gquestions that were passed down the line., particularly
gquestionas that Warner asked and the various people.

There i3 onlv one more person and whatever T
miss. then Ted has to take over.

{ Laughter. )

I want to talk a bit about the methodology. ite
implementation and its current status and in our overall
diagram here it =z the vorticn in red. the part that
aventually leads to rankines the options.

The general toplicas I have here are just so we
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know something about the current status. where we are
todav. and something about these expert panels. T worn "t

£o into great detail so 1711 only say a few words about

—~+

hat .
The obiectives hierarchyv that we were talking
about and then twoe rather brief examples of involvement

by the technical panel in developing and using influence

+

L0

diagrams tc zcore the BESF ortion for one case, jus
show vou how it works because the next time we have a

measting like this. vou will have gone through it and have
an idea of how we go through the scoring. then vou could

il

[t

67}

get to the more precise det
cimilarlv with the Management Panel. in
particular how a utility function or asingle attribute
utility function iz developed and how vou use a utility
¥

function te tradeoff to ohtain what is called weights or

caling factors as we call it.

1

The weights are of interest to a numker of
reople and I want to show how that process is done
because it's a process that i3 more precise than I think
weople think. It = just not flipping coins and so forth.

It actuallv has a real rhvme and reason.

-3

his is a diagram that Lee showed carlier of
the implementation of the EESF alternative studv. The

cnly difference from his diagram and this particular
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diagram ia it shows the responsibilities of the people
going down on the left., and across the top.

The diagram. az he said. iz broken intoc =zuch a

fashion that what vou see on the right —-- 1t save "DOE
53&L Management Panel” -- that is the policy side. What

gnes down vertically is bhasicallyv the technical =side and
of course vou keep things separated as vou g0 forward
between the poliecy people and the technical people.

Where do we stand as of todav? We went through

thege aohijectives a number of times beginning in January

o

when we laid out evervthing and loocked at thess
ohiectives more in Februaryv.

WE met with the Management Panel in Mav and did
a completeness review of the objectives and probably will
ook at them one more time to make certain we have
evervthing intce the study based on meetings like we 're
having todayv and further conaiderations.

We 've got all the influence diagrams except one
completed.  Performance measure zcales by and large
we ‘re done with those except for post-closure health and
aafetyv. Those are the scales and those are the
avaluation factors that people must use actuallv in going

through the scorinsg process. It's a little more than

)]

Just a =cale in some case:

Eu

Utility functions. we ve got two of those
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completed with the Management ZSubpanel for two of th:
environmental aspects of the =tudy.

-

caling factoras., we ve got scaling factors or

43}

the croasove

3

welghting factors bhetween two of the
environmental concerns and preclosure radiation dose,
that iz doses to workers in particular.

Scoring., we went through the scoring on the
environmental aspects. zome of the environmental aspects
and some of the worker smafetyv aspects. By and large the
reazon we could =o through those scoring activities prior
to the completion of the Calico Hilla activity was these
rarticular aapects are obliectives we do not think will be
impacted by the Calico Hills deciszsion.

We wanted to go through the process to develcop
our techniques in part and to see how it worked and sget
the experience. These were things to do.

The peorle that are composed in this. of course
we have a lead group from Sandia which is Al Stevens who
zpoke earlier todayv: Al Banos {ph): Larryv Costin and
Steve Bauer wheo are in the audience.

Reallv it takes a group of people out front
tecause there is a tremendous logistic problem with
people and activities. and evervthing coming together.

When we talk akout it. it s hard to visualize unless

g
H.
"3
|._J
m

vou re actually in this process to =ee how it all =

E¥ECUTIVE COURT REPORTERS
(301) 565-0064




L]

162
around.

The Decision Methodology Group is Lee and
mvself and we’ 're helped byv Phil Beccue from ADA who does
all of cur graphics during our elicitation process
because we have live graphics to help peovrle develop
these influence diagrams and get turned around. David
Paris from RE/SPEC takes these detailed notes and
converts them into written notes later. along with the
transcripts.

The Management Panel consists of actual 10
pecple. six people from the DOE. three people from Sandia
and as of Fridayv. Steve Brocum became a part of this
ranel. So we have roughly 10 people.

It's very difficult to ever get all these
peorle together at the same time so by and large we work
with subpanels of these managers in developing the
utility funcotions. scaling factors and back and forth.
One time we got almost evervbody together. T think.

The expert panels. we have roughly eight but
then we ' ve broken them down into subpanels at different
times and for different reasons and combined them in some

cases.

0k

The numbers range from a subpanel of mavbe two
or three people: the entire panel mav bse eight cor 10

reople.
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Prior to initiating a study., Lee and I advise

Sandia as to what constitutes an expert so thev can write

the QA qualification so that we have a consistent hasis
for choosing the experts. The experts were zelected, as

T said., throughout the program. In some cases. Lee and 1
requested certain people we felt were very good at doing
certain things for various panels.

Additionallyv., I ve designed support groups that

suprort these activities in the elicitation processes and

the scoring process. The=ze are people who are involved
in actual design. the surface features. and the
underground and understand all of this to provide that
input at the time we do either developing influence
diagrams, performance measure scales or the scoring.

These are the highest level obiectives of the
atudy and thev are consistent with what Lee talked akout
but I Just wanted tc say something aside from this.

The objective that requires the maximized value

',,A‘
)]
o

of information from characterization testing. which
means obijective. requires elicitation of three
preobabilities. two expert panels for each and every
nption. a0 that s three.

The center ohjective., which is maximizing
compliance with applicable regulations., that regquires

elicitation of two probabilities from one expert panel.
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The third obiective. which iz the value or fundamental
ohisctive. minimizes adverse impacts attributable to an

scoring of

[81]

ESF repository confisuration and reguires

[y

Iy}

't

{

EGF options again: 5 performance measures hv =iy expert

T

mane.s, plus the Jdevelopment of these utility functions
and the =scaling or weighting factors of the Management
Panel.

50 we have 15 performance measures or

obisctives plus two probabilities. plus three

hich gives us a toctal of 20 different

g

wrobabilities
gquantities that have to be elicited. evaluated and

eztimated in one fashion or another. So this gives the

1

rroblem 20 dimensions.

——

callv is

e

Each one of theose dimensions bas
uritgque by itself which allows the tyvpe of thing of

lonking at 2 single dimension and seeing what the range
of =cores. for example., would be for particular options

or grouping them tosgether in some fashion or another. or

iggresating the entire sztudy in with all the scores from

o

all the performance measures and lcoking at the
sensitivity that might cccur because of differencez in
the probabilities. differences in the scores. perhaps
differences in the =zacaling factors or the weights.

The objectives hierarchy for the righthand side

of that previous diasgram looks like this. Actually this
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ie very similar to what we did in 1985 and 1988. Warner
and Clarence were part of the NAS panel at that time
which reviewed this work. Thiz was the zgeneral
okbijectives hierarchy.

It had some other features at that time having
to do with transportation of waste which is neot on this
diagram because it doesn’t provide any discrimination
between EZF options. and thiz diagram has more detail
under the objectives for cost and schedule. particularly
as thev apply to the ESF.

This turns out to come about becausze of our

4

licitation with the Management Panel. There s a concern

about the earlyv dollars. the early schedule points that

0]

can be met in this process.  So they become identifiabl
obdects in one fashion or ancother.

The data sheet that Al Stevens showed vou will
hreakout informaticn in accordance with that so the TCost
and Schedule Panel can make those evaluations for the
wuarpose of the scoring activities.

There are 15 objectives here that area active,

aid before. Two of the obljectives. scociceconomic

Jb
03
4
1]

impact and impacts on the kiota. were determined to be
nondiscriminatory.
That was not our judgment. yvou underztand.

That & based on the judement of the expert panels that
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were involved with these particular aspects. In the case
of the socioeconomics. we did about a 3 or 4 hour
elicitation with those people and determined that a
change of 10 to 20 percent of personnel for an EGF
configuration one to another was not going to impact the
area in and arcund Las Vegas and the site area from the

socioeconomic standpoint. There was no basis for

discrimination.

iy
Da

From biota. we spent perhaps three session

]

oy
o
o+

to 8 to 9 hours and eventually arrived with that panel
that point that there was no basizs for discrimination
hetween and among options on the basis of the biota.

MR. HUNTER: Paul. that biota includesz the
desert tortolse habitat and things of that nature?

MR. GNIRK: That's right. all the animals., the
flowers and so forth. there was no basis. in their
Judgment. That., of course. i3 on the transcripts and is

carried through the svatem. It"a not an arbitrarv

)

judement and if people are interested. thev can read the

a2licitation in which we went through the examination of

[

o

11 these different factors to arrive at that. and which
it was arrived at.

The expert panel and how doez it work. what
does it do? 1711 give vou some notion here. We srarted

off bv assembling the panel of experts for a particular
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area. Theyv must underso the gquality assurance training
that is provided at Sandia in order to be gualified from
a QA standpoint.

Then we proceed forward tc conatruct an
influence diagram and develop the performance measure
scale or the basiz for evaluating the performance measure
againat the options leading to the scoring of the
options.

We have the designers who are involved in these

[

meetings who provide support to all of this; we have this
reference material that Al Stevens talked about: and what
Lee mentioned earlier. that goes into this process and
then we have thiz rather complete documentation that
tracks through the avatem consisting of transcripts. the
notes and diagrams. and eventually there is a firal
report on all these specific things.

I think it iz verv well documented to see what
the reason i3 and so forth to make certain we covered all
these points. It behooves Lee and myself to facilitate
these zessionzs to make a tremendous gocd faith effort to
introduce all of these factors into the preocess for
conaideration., be it the concerns from this group, be it
the regulations.

We have to keep tracking that and to make

certain that the panel considers those aspects and we
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st do not dismiss an aspect arbitrarily. There ic
alwavs a discussion as to its impact, and if it goes

away. the reason why.

The evample I'm going to show vou for the
influence diagram. the performance measures scale and the
gcoring has to do with the environment. In some cazes.
reoprle mav not consider this te be very important.

- €

-

This i=s the influence diasram for a set
rroperties for the environment. When we developed this

diagram, we started with a large group of peoprle who were

experts in the environment including experts in the area
settinga and eventually narrowed it down to just the
reorle in the settings.

By and large. you start out bv asking the
question. what impacts the settings? What are the
facters? You list the factoras on a blackbeard:; vou begin
to assemble these factors: vou work with the audience to
eventually develop a diagram that savs there are two
important factors which influence the settings - - one
teing the vizibility of the impact., the people. the
ropulation. and secondlv., the magnitude and location of
that impact.

One other point I want to say is that all of

the bubbhles on this diasgram that are double-bubbled were

considered by the panel to be factors that could provide
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digrrimination bhetween and among options.
If vou look through the diagrams that vou have

in vour ~collecticn. this presentation. vou'll sze all

)]

theze diagrams that are in the vuegrarh collecticns will
have certain numbers of double bubbles. Those double
tuibbles emphasized were determined in the elicitation
rrocess to provide a basis for discrimination hetween and
among options ~- the highlights.

What vou’ll see in the next step here on the
performance measures scale. which is a constructed scale.
iz that we 1l take these principle things and these
double bubbles and bulld it into a scale. a scale which

4

the panel can use to judge the various ESF coptions. or
score those options.

I g2 through thiz process but 1t 2 much =zimilar
to a1l the other performance measures and other things we
de. We have this diagram. We’ 've developed these key
factors and these are the factors the panels must take
into conasideration when thev score an option or when we
obtain the preobabilities.

It"s our rcle to make certain those things are
ronaidered and discussed in those particular evaluations.
Thern therse are a mamber of asubfactors that lead into the
rrinciple factors.

After we have the diagram completed in this
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i particular case. you develop this verv wordy performance
2 measures scale. It has teo do with visual impacts., but by
3 and large. the worst portion on the scale iz 0. the hegst
4 ia 13,
5 Thizs iz known az a constructed =zcale because
e vou have to conastruct it in terms of two things - -
7 vantage points from where vou can see these impacts and
R the magnitude of the impact.
13 By and large zskvline structures are the highest
10 degree of visual impact. skvline structures being the
11 headframes vou could potentially see or things assoclated
12 on the skyvline surface.
—
[ 13 The moderate impacts are those that are
14 structures, some sort of building facilities. muck piles
15 and things of that nature. Minor impacts are road cuts,
1€ and certain traffic patterns vou could perhaps =see from
7 the various highways.
18 You develop this scale. constructed =zcale. the
18 worast case being where vou can see all of these mpacts
20 from many places. the best being where vou can’t see anv
21 mpact from any of these hisghwavs or population baszes.
22 Thiz acale is the ascale that will be used in
23 zacoring each of the 17 opticons against the setting
= rroperties arriving at a score. This iz the next step.
~ 25 Once again. this performance measures scale was
N
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developed with this panel. working with this panel. using
the influence diagram as a basis. We went throush the
acoring activity and the acoring activity is very
structured.
The panel has been formed but vou meet with

a formal meeting: vou go through a final

¢

=
o

th

O

m

discussion on the influence diagram. performance measures

3}
9]

1 be

[

seale. any guesticons thev may have. explain what wi

r

done. conatruct how it will be done. the designers so
through all the aspects from the surface point of view,

things leading to the visual impacts. and then vou ask
the panel members to vote or construct their score for
z2ach and every option. to conatruct their best Jjudgment
seore and their high score and low score. optimistic and

reasimistic score.

16}

By and large an optimistic score i3 one in
which there iz 1 chance in 20 that their highest score.
the conditions could be even better than what thev think
the highest score would he.

From the standpoint of aesthetic properties.
vou can think perhapsa there are wave to camoflouze the
buildings. and that mav seem sort of odd. but if you go
north of San Francisco to the gevers areas where they

citv., yvou see these camoflouged builldings

[

zenerate electr

<

that blend into the vista. what vou see in the mountains
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thers and =o forth. Anyvway. vou arrive at scores.

At the end of the session, veou go through each
aption in the final timse and get the panel s finzl
Judgment. In this case. the judgment of the panel mave a
unigue value for best judsment. optimistic. pessimistic
for each option.

It turned out there was one. twn, three, four,
five, six. seven. eight., nine., ten, eleven options ranked
at the same high ascore of 8. their best judsment with &
high of ¢ and a 1low of &. Two were ranked verv low with

a 1, meaning skvline structures visible from mobile

on being as

)]

managing points and hasically., the rea
tollows.

These options are up in the northwest,
egssentially hidden onn the other =ide of the mountain from
the highwavs., from the community that could see them.

The B-4/C~-4 options are down on the scuth. You *alk
about this skyvline structure or this headframe that Al
Stevens was talking about in one of the pictures.

We want the optimistic and pessimistic scores

1]

-
01
=,
0]

to Zlve us a range to use in a sensitivity analvs

I

will hopefully take all the optimistic scores for all of
the performance measures or all the pessimisti-c scores
and we can do a wide range of zensitivityv analvsis. That

completes that.
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1 T Jdust want to sav 5 couple of things about the
o verformance measures scale and the diagram for vpost-
3 closure health and safety which has taken a lot of our
4 time, a lot of discussion.
5 You saw a verv similar diagram vesterdav. the
8 influence diagram. pulled this 2ll together intoc foar
7 pieces called health effects. transports the natural
2 barriers, transports through engineered barrier syetem
g9 and scenarios of expected disrupted conditions. This is
1GC for post-closure.
11 What I want to show vou here is that manv of
12 the concerns expressed by this Board. manv of the things
13 we must lock at in Part 60 of the regulstion are included
14 in the bottom part here, clear down at the bottom. The
15 things having to do with ESF., the construction technigue,
i the connection of the ESF with the repositorv, on and on,
17 that will be down in thie lower diagram.
18 The panel then has to sit knowing their
19 perception of what sort of impact it would cause on the
20 repository in the long term. then work up to the entire
& system to arrive nct necesssarily at health effects, bhbut
oo in this case, we're dealing with relesses to give s an
o2 estimate for a particular option. It's a very
= complicated diagram.
a5 I'm not going to 20 through these diagrams. 1t
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takes a long time to go throusgh them and it s sort of
like looking at fault zmones. Don Deere’s locked at most
of them in the world. FRoy Williams is prettv close to
geeing the rest of them, but I'm one engineer that’ = sesn
a2 lot of influence diagrams.

{Laughter . )

This is wav down at the bottom of that
influence diagram for post-closure. This is on page 17 In
vour notes. When vou get down to the bottom., we ve 2ot

the ESF part. we 've got the repocsitorv part. vou see

these double bubbles.

‘n bubble 7273 -—- vou have to look on vour own
diagrams in the handout -- and vou'll see all these
factors that must be ~onsidered -- ESF connection with

the respositorv. nature and extent of the Calicc Hills
renetration: fluid material usage:; ESF construction

methods: ESE tvepe of access: snd s forth.

All of these things have to be considered when

H

a panel lcoks at the perturbsation. =0 to spesak. of a

particulasr option on the long term performance of the

N
0

=ite. These asspects of construction. leocation and so

{

1

forth mast be taken into consideration.

Whether or not thev provide big points of

(o8

iscrimination is one thing. I don’t think in the long

{

I
I+

erm they are big pointes of discrimination but thev must
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be considered.

I711 dust say that the performance measure that
we use for post-closure which is on 18 and 18 of my
diagrams are releases to the accessible environment. We
went. through an elicitation process to determine the
range ~f releases which we did., what could be conceivakle
Far the range of options that we were considering. along
with the range of conditiona or construction conditions,
all these things that went into the options.

We got the high release. the low release that
goes from roughly 1/100ths of the EPA standard and the
absolutely worst case the panel could envision to one

part in a million of the EPA standard. Once again., 1t's

1
]
i

bhased on expert judgment backed up by some assesament

¢

that go into developins a hazis.

141}

Unless there is some real interest, vou’ll find
in these diagramsa I ve included a diagram for license
approval. which shows all these factors that must be
considered by the Tanel on Regulatory Approval or
regulatory reguirements when they go through the procese,
the process of eliciting the probabilities. all these
factora that muat be considered.

MR. HUNTEK: I helieve page 20 iz the one
Warner asked about earlier. what actually made up that

rrobabilityv estimation.
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ME. GNIEK: Warner. if vou look at that
gquickly., page 20, it will perhaps answer hisg guestions.
but I°11 be happv to explsin it. I know he’s geen 100
times more influence diaerams than I have in myv lifetime.

MR. NORTH: I°wve seen a lot of them too and we
don’t have the time to go into the detail here but
think at least some of that detail mayv turn out to be
gquite critical.

I hope at a future meeting when we have found
which elements in this very complex framework are ths
real drivers in terms of the discrimination amonsg the
options., we will then take the time to go throusgh those

detalls very carefully and criticzallv.

Clearly if wvou take the time to explain evan
one of these diagrams to the assembled group and explain
the thinking of the expert panel that led to that
diagram. we will be here for many days and we den’t have
that time.

ME. HUNTER: Let me add one comment on the
rost-closure performance. It's important for the purpose
of the ESF astudyv to recognize that the key thing which
has to g0 into the decision is not =o much what the
pertformance of the syatem iz, but that we identifyv the
rerformance impacts of building the facilityv and our

decision will be based on that discrimination.
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o many of these factors —-— yvou know. an
influence diagram is very comprehensive. Many things

1 be dominant in that svaluation. When we go through

fa—

wi

the process and then so back and evaluate the

sensitivitv. we hope to ke able to distinguish that
~haracteristic because that s the thing which reallv

forms the basis for the decizion. not whether or not the
mite., the avstem. and the repository that is built would

ally function.

'U

ME. GNIRK: Thank vou. Tom.

Let’a talk a little bit about how the
Management Panel is invelved in the process. This is
page 24 of vour handouts.

I have included on page 20 of my handout the
influence diagram for likelihood of license approval:
mpage 21 1= nature”s tree which is the probability tree
for the characterization testing part of things. FPage 22

.

iz the false negative diagram. influence diagram for

]

false negative. That iz the influence diagram for the
likelihood cof incorrectly rejecting the zite that is okay

Sl

ing to Lee 'z discussion on the definition of those.

o
73
'

LA

.
Page 23 ia the influence diagram of the
likelihood of incorrectlv accepting the site that is not
nkav which is the false positive aspect. Then I have the

diagrams in there for post-closure. all four aspects of
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post cleosure and aessthetic properties.

We have these diagrams. as I said earlier. for
all factors except the repository closure and retrieval.

How are the managers invelved? We have this
Management Panel and of course they have to undergo the
QA training also Nokody ezscapes this. we 're al. trapped
in it. QA training.

Az I maid. the first meeting we had with the
Management Panel in Denver was in May. I guess it was.
and we went through a very detailed evaluation of the

t

[

objectives of this studyv. all parts of it. In fact,
vou read the transcript, vou would see that Lee znd I
went to each and everv manager and asked them for their
feelings on what the cbhiectives were.

We onlyv asked them that after we had gone
through much of the detail like we ve gone through todayv
o the obiectives. on the information that we had
developaed outside of that group as a ba=zis for
instruction and then for their consideration. but went
through in great detaill.

Now. we 're attempting tc work or find the time
with the managers to do these value assessments having to
do with the identification of these conditions.
independent conditions among performance measures. the

utility functions and develowring the weights of the
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(201 565-0064




A

10

11

[y

13

ey
ol

Sy

2
&ont

74

Loy =
A

!

acaling factors.
By and large. because it’'s very difficult to

fied if we

[1)]

get ten of these people together., we are =ati
cann work with two or three of them at a time, and
actually it s fairlyv efficient. Two of the people on the
Managment Panel were members of the Management Panel that
we had in 1985 and 1986 for the site selection procsss,
Tom Isaccs and Ralph Stockton (ph).

Just to show veu a couple of things here., this
iz a utility funetion. You may recall in Lee s talk he

one diagram in there in which he showed the

[
-
&4
Q.

rerformance measures., then down to these utilitwv
functions and leading down eventually to the assessments

or wrappling up aggregatio of everything.

H

The vertical scale iz utility from QO to 100.

14

The horizontal =cale i3 the ranse of impacts for
aszathetica. If wou recall that verbal rerformance s-zale
that I had with &11 the skyline structures. the surface
facilities and so forth. multiplessingle vantazge points.,
that =2 the scale. =0 vou have to refer to that.

When we go through this elicitation process,
something like this is complicated and time-consuming.
vou walk back and forth.

By and large. a score of 12 is absolutely no

impAact: a score of Q iz everything under the sun.
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=sentially what vou're trying to do iz develop & value
function that represents a utilitv of arriving at a
certain level of utility against the impacts.

What we do., and the long and short of it is. we

look for midpoints. that iz the degree of improvement by

0]

decreasing impacts that gsoes from a score of 0 to 1 1
equal to the degree of improvement that you gst going
from 4 to 12. That ia. it is a point of 50 which
represents a utility of 50 and so vou get an equal
improvement from Q to 4 az well as a score of 4 to 12.

You g0 through this process. you set up
zituations of comparing =sites and vou eventuallv elicit
each and everv point cn this curve for this particular
ranel and that becomes a utility function. This one
haprens to he non-linear.

We did the same thing for historical
rroperties.  The scale on historical properties has to do
with the area extent of historical properties that must
e mitigated. Sno if vou have no area to be mitigated
that gives vou utlilityv of 100. If vou have 70,000 sguare
meters which iz roughly 30 acres. 35 acres of area to ke
mitigated, that s the woerat case. getting a score of Q.

It was a determination that went threush this
aszeasment for variocus reasons that this was a linear

ntilityv function. 8So¢ that’ s two of the utility
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functions.
The process vou g0 through takes., in some

citation to develop these

(=N

cages., several hours of el
things. When vou finally get the utilityv functicns. then
vou've got to trade back and forth to determine what the
scaling factors are. the welsghts between and among

As Lee Merkhofer tells me over and over again,
the only way vou can really learn this iz yvou've got to
zo through the process. It s very., verv difficult to
dezacribe.

In this particular diagram. the horitzontal

the aesthetic propertv and visual impact. a

s
6]

acale

2

score of Q0 to 12. The vertical scale is the historical
property scoring from the worst case of 70.000 sgquare
metera to the best case of O square meters of areas to be
mitigated because of higtorical properties.

You set up the scale and then vou begin an
azzessment in which vou ask for preferences of one

-

rotential site against a second potential site for

N

various conditions. What vou're looking for is & paired
zet of options. conditicnas for options to which an
individual iz indifferent. Thev are the same.

Once vou have that. considering that the

performance measures for all other objectives are at
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their worst level. vou reallyv can only work thesze two,

then vou eguate the utilitiez and vou can work out
srcaling factors.

The scaling factors that we worked out in this
case going through the elicitation said that the weight
on aeasthetics could vary somewhere between less than 1

mes the weight on the historical aspect.

e

fivez t

The reason we have that range 13 because there
were two people involved in the panel and we went through
and we could not get concurrence on what their
indifference points were. =0 we got a range.

When we got through the next =ix or seven

]

managers, we may get more range on this. This is really
not az serious as 1t locka because for the following
reascon.  You go throusgh all these assessments and vou get
these tradecffe in this fashion and all of these weights
muzt add up to ke 1. 2o vou can eventuallv work out the
exact valus., what the W's are.
It"s my feeling that the actual W's. the

weights when we go throusgh the entire process. these
rarticular environmental factors will he relativelv small

-~ the study that we 4id in 1985 and 1986 will be a small

]

fraction of the total of
The next time we meet we hopefully will have

all these scaling factors. If vou want to take the time.
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I will go through a real down to earth example. give an

[

elicitation and will elicit vour feelinsgs on some of
these trademarks.

This i3 the process and what we are goin

Rat

£y

through. Where are we todav? I told vou earlier wher
we were going. We've got roughly four activities to

complete in the next number of months. we ve got to

complete the scoring. management elicitation activities

get all these scores, these utility functions., these
welilghting factora, we 've got to aggregate all the =zcor
perform the sensitivity atudies. rank crder the ESF
optiona., and eventually select an ESF configuration to
recommended to the DOE.

That’s it.

MR. McFARLAND: Warner made the comment esarl

that there = a great number of iterations that are

ME., GNIRK: Yes.

MR. McFARLAND: To end up with a recommended

configuraticn. I don't zsee anv reference there to the

ME. GNIRK: That’z right. You don 't see it
Rere but 1t s in the back of my mind. Lee = mind., Tom~
mind. and all the reast. because it s on that process

diagram that Tom used earlier. and all of u= used. in
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last steps downr in the procesz where we tock the ranked
options. locked at the methodologv and came up with
selected confisuraticns. That’s the final iteration.

We have to get the results here to see how thev
come out: what the results are sensitive to. We may have

the best BESF configuration vou could ever believe of. A

[

ot of time and thought went into this. We didn 't just
start with 17 scatterbrained opticns. these wecple =zat
down and put together a2 lot of things based on all the
thinking and =so forth., and different tvpe of construction

T

methods., lavouts, Lee and I worked with them to set up

5]

1§

some general screening criteria that screened down to
these original 12, then back up to 17 to cover zome
the ESF options. 30 there’s been a lot of thought that
went into it.

Trere s alwavs the possibilitv we do have the
hest -- a more than adegquate configuraticn in the process
right now. We won t know that. of course. until we go --

ME. McoFARLAND:  Until you go throusgh the whole
thing once?

FR. GNIRK: That s right. We can then see

probably. fairly certain. what the really big hitter

4

far

31}
st
[

tars are and if we have to repeat the process. we

P

rrobably concentrate on the big hitters. We have to get

through thiz to begin with., We 1l get there.
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1 ME. CARTER: Paul. could I ask vou a gquestion?
- What do vou include as health effects?
2 ME. GNIRX: Health effects for post-closure
4 raleases to the accessible environment which we can
5 convert to fatalities according to the EPA assumption --
& the no threshold. linear relationship. Their basis for
7 the rule was 1.000 fatalities for 100,000 metriz ton
a repozsitoryv. The table in there can be scaled., it = bheen
9 done in the past.
10 n the precloser side. we 're looking at doses
11 ‘n preclosure in terms of person ramps {(phi., to worker
12 individuals. and to members of the public. We know there
-
L;] 132 are certain cases that have been established as to what
14 vou payv tc avoid the person ramp.
15 MR. CAKTER: &o these are taken. basicallvy,
16 from 1917
17 MR. GNIRK: That’s right.
18 MR. CARTER: Ancother question I had. in vour
19 work do you use surrogates in the process for health
20 effects?
e MR. GNIRK: In rost-closure. the surrogats is
P releases. that’'s the surrosgate, the proxyv.
o3 ME. CARTER: That’s the only one?
24 MR. GNIRK: Yes. for health effects which, as I
25 said, we can convert them te health effects if yvou want
L]
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tc by the EPA assumptiones.

Thank wvou.

CHAIRMAN DEERE: Thanlk you., Paul.

MR. PETRIE: BRefore we finish up the ESF
atudies., there were a couple of things that cams up today
that I wanted to discuszs. We discussed this a little bit
this morning.

The understanding I hope we all go awav with is
that all the ESF opticna -- full suitability tests and
the design-related tests. The prioritizaticn and
auitability test is accamplished as a part of =urface
apace testing prioritization study.

The prioritization of the underground tests
with respect to early suitabllity determination will be
accomplished prior to the astart of EEF construction.

That s our plan. You said that this morning and now I

-

hope it s clear to everybody.

One other thing that came up was somebodv asked

.

us about the participation of universities and I Jdus*
wanted to put on a couple of things.

We do have some contracts and agreements with
the Colorado School of Mines. Universityv of Nevada-Renc,

&

[4]]

and the Univers=ity of Nevada in Las Vegas, there’
Research Institute and the Laboratories use some of the

other universities in their work as well.

m
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I just want to make it clear that we do. in
fact. use whatever source we can find fer the aprropriate
echnical informaticn.

One other thing I would mention is that in
arcordance with the reguirements of Subpart G. veou have
ta have independent review of essentially all the work we
do.

Althousgh Tom did not show them o2n his chart,
there are independent reviews throughout that cperation.

Just in summary. where are we., we ve identifiesd
the requirements for use in the options: we 've identified
the 17 options: we ve developed the decision-making
methodology: we’'ve incorporated the results of the Calico
Hills rizsk benefits: and are now in the process of
combining options to analvze. rank order., convert options
to be selected. That goes on from here.

A little bit about the schedule. I think we
showed it to vou the last time and at that time. the
~riangles are original schedule. The "E" i3 the expected
dates and these will develop prior to —- subseguent %o
our knowledge that the Calico Hills informaticon was going
to come in a little bit later than we had in mind. but
prior to actually getting it.

Now that we ve actually gotten it. we are

reevaluating those and there may be some changes to those
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things. 8o that = where we stand as far as the expected
dates.

I think the date of interest to us is S&L
completes the sensitivity analvsis. We are saving here
expected September 12. Let me go right into my next
slide and the issue w2 want to talk about, which is when
we want to talk to vou folks again -~ when should we talk
to vou. not when we want., it’'s a mutual agreement thing.

We would like to have our next meeting take
rlace in October. I think about Januarv cor so of this
vear. we set up October 11 and 12 as the date for this
meeting. We are saying mid-October., howsver. we wculd
like to be able to confirm that with vou bv September.

Honestly, I'm a little concerned about the mid-
Cotoher date: it mayv have to he a week or two after that.

Thizs is what we’'d like to do at the meeting —-

CHAIRMAN DEERE: 1 Jjust don’t think that we
would be able to get the Board together in that length of
time. even if we tried to change it now. I doubt if we
can =sl1lip it a week or two weelks with the schedules that
reople have., but we 11l lock at it.

ME. CORDING: This iz a panel meeting?

CHAIRMAN DEERE: Yes. This is for the dual
panels. same as this meeting. We’ 're scheduled for that.

ME. BROCOIM: Of course we could meet on the
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1 nther three activities. The guestion is will we hawve the
- results from this activity on October 127
2 MR. PETRIE: Theze are the two issues we'd like
4 to discuas at the next meeting. Of course we 'd 1like to
Lo} have that meeting when we re prepared to talk about it.
= We don’t have to make up our minde now as *to when it is,.
7 but we would like te discuss this with vou at zome time.
S MR. CORDING: Would thizs bhe after the
a9 iterations or would it he after a first run thrcough this?
Lo MEk. PETRIE: After the first run-throush. we
11 would ther have the rank order list of options at that
12 point.,
—
L 12 ME. CORDING: At that pcoint. vou're still! in a
14 mrocess where there s goling to be further work than
15 checking of these options.
1€ MR. PETRIE: There could he another iteration
17 after this.
18 CHATRMAN DEERE: ©Since it would be one topio.
1< thizs would be a one day neeting.
20 ME. PETRIE: 1 would think sc. ves.
21 MR. HUNTEEK: 1 guess it depends on how the
2 agenda geta cast for the other two studies to discuss.
22 for this group.
74 MR. BROCOUM: The 11th and 12th are still gocd
. 25 for the other three areas. If would be shorter obviously
.
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if vou didn”t do ESF at that time.

CHAIRMAN DEERE: By chance., is the Z6th of

180

Dotobker about the risght period of time we're looking at?

MER. PETRIE: I weould think =c. ves. Can we

leave 1%t that we 1l confirm thiz with vou in the near
future?

CHATIRMAN DEERE: Yes=.
MR. HUNTER: One comment on Ted s discussion.

I think we did circulate that list of the differential

nf

tests in the 3CP against suitability and design-related?

CHAIRMAN DEERE: Yes.

MR. PETRIE: Are there anyv other guestionszs for

me
MR. NCRTH: I°'d likes to offer a comment that

think in terms of where we go from here and our next

meetings. I see scme advantage to having a ralatively

short presentation on what has been learned in thi=s

axaercize in mid-October or -- I'm not sure how easy 1it’

I

nl

going to be for us to agree on a date other than the ones

we ve agreed to.

What concerns me is that I think to zco through

in detall the things that we ought to be interested in.
in terms of the suppertine judgments kehind this

exercise, 1it’'s

o

te want to see some detailed documentation of the kind

EXECUTIVE COURT REPORTERS
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that vou ' re preparing.

]

ize to go thr

1

I thousght it was a big exer

(

the zite characterization plan. This mav ke of
comparable zize in terms of its complexity and the

of detail.

I suspect the way we re gcoing to have to
i1z we're going to have to identify which iasues are

F@
[y
'r_-k

ough

degree

do It

the

moat important. the most worthy of careful review and

then among the enormous mass of material we ' ve got,
‘n on those specific areas. I'm not sure we ' re goi
be ready to do that or are wvou going to be ready to
rresent it to us in mid-October?

I'd like to suggest an alternative. that

focus
ng to
in

mid--Cctober we get what amounts to a summary of vour

B

inzights and conclusiong and
very extensive workshop perhaps lasting the better
ot a week to go throuzh the detail at a subsequent
when vour documentation is prepared and all interes

parties can watch and participate in going through

gxercize in considerabkle detail reflecting the level

detail at which vou've carrisd out this work.
MR. PETRIE: It = up to the PBoard tc let
know what their wishes are.

{CHAIRMAN DEERE: We will have tco discus

6]

il
et
0
O
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MR. CORDING: I just wonder 1if there’'s some

-
»)..v

material that we could sgsee and look at that would allow

s to geb a feeling for zome of theme things without
having to ~- before we come to a meeting. whether there

.

ia some documentation that can be reviewed zo that we're
prepared for it rather than having to do it all together
in a meetins. I don "t know precisely the form of the
documentaticn or what we need to have. =0 it’'as Just a

gquestion.

MR. HUNTER: There would be guite a hit.

ot
e
i
i

There s the research material given to the panels,.

ults of their

4]

influence diagrama which thev do., the re

't of things to

‘,,..J
(o]

elicitationz., the transcript itself., a
choose from to do this.

CHAIRMAN DEERE: Where would be ths beszt place
to have the mesting. the optimum place?

ME. HUNTER: Albuguergue is worth mentioning.

CHAIRMAN DEERE: I Jjust don "t know if we can
find a date. We will =zure check cut these ccouple of
datez and then see 1f there iz some information that ecan
be rrovided ahead. 1f we can get a date. We’ll work on
that and try to get back to you on it.

We do think that this particular time and the
praegentation of the last two dates has been extremely

helpful to us. To be available in the middle of the
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rrocess. to get a little better understanding of how it

comes to be able to ask our guestions. to get the

rv

answersa. have a chance to make suggestions., and now we re
going to be talking amongst ourselves about some of these
things.

ME. BROCOUM: And that’'s the intent of October,
to get one more iteration before we finalize the report.

MER. HUNTER: Yes.

MR. NORTH: I°d like to commend evervbody
involved in what we’ve heard for the last dav and a half.
You've put in an enormous amount of work and I think
rrovided a lot of verv interesting material.

It s as vet undigested in measures. especially

i

bv ug. and the communication of it iz going to involve

verv, very substantial additional efforts. but I think in

termg of providing the explicit methodology for planning

v

and analvsis supperting DOE s decisions. it s really an

]
n

indication of a new era. I would heartily commend vou
for undertaking this effort.
ME. EBLANCHARD: Thank vou for vour ccmment.

Az we close off ocur presentation. there =z o

4]

couple of points I think that we need to make. (One was

[u

veasterdayv during the dizcussionz vou were wonderinsg about
the amount of information that was available for these

sxperts to consider.
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I wanted to call vour attention t
space investigation implementstion plan thst

we sent to vou all, to vour library. It's &

I believe during the meeting where
the site, we alse handed cut a number of pag
hriefing book which show pictorially in red

inve

T
)]

tigations on the site that are planned
those investigations that have already been
from drill hole or bere heole. a trench or an

If vou want to peruse that at vour
if vou want additional copiezs. it covers all

eries of

)]
0

of investigations we have. It'a a

are available for vou tc look through that.

CHAIRMAN DEERE: Now that we have
librarian. we have new space. new office. we
bette
be abile to find -

{ Laughter}

MR. BLANCHARD:

Okav.

MR. BERNARD: Max. is that the one

that thick?

MR. BLANCHARD: Yez. We gave vou

1834
the surface
8 vear ago

ez in the

these

completed

vithing else.
lelsure, or
cf the tvres

mars. They

an official

“d probably

atart off by having vou do a copy and then we’ 11

that & about

two. We gave

vou a real large folder on it. it s an atlas that showed

everyvthing that had been done to the study,
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our planning document we gave vou another one which had
foldouts that showed you the assumptions. when they
happened. and who did it. That showed vou what = planned
and what’ s been done.

CHAIRMAN DEERE: Thev were in my office on my
desk before we moved.

MR. BLANCHARID): They 're both in plastic. sgreen,
beounded documents.

To bring the discussion back to where iz DOE
going. as yvou remember., veaterday morning we indicated
there were =some things we had to do and that was initiate
management reviews and hold some interactions with the
Nuclear Regulatory Commission. particularly on ESF and
Calico Hills issues. then begin developing an
implementation plan. and in the process of doing that. to
the extent that the decision warrants it. peer reviews
will ke considered.

As we implement any recommendations., we will

have to inveolve reassignment of staff and need a budgst

fer 1991 that accomplishes that. so we’ll have to realign

(i

things that may be planned otherwiszse.

There may he a reassignment of people +o do
things and the consequence of things not getting done if
we reassign them to scmething else.

Where is this management review going. in what

EXECUTIVE COURT REPORTERS
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direction? I think Bruce Judd yesterday captured that
pretty clearly and I°d like to use a wvuegraph or two of
his.

Tt seems if the managers of this program had

[

Ccern

o

n

1
i

their druthers. thev’d like not to o into

o

application with the NRC feeling that the Department was
at these points when you plot the releases versus the
CCDF.

In fact. indeed. given the druthers of the
managers. theyv’'d like to be well on that side of that
roint. In corder to get on that zide of that roint. 2ne
reeds to have a good test program and have hish
confidence that the test program is glving vou that
information.

We have expert opinion now. bazed on the

available information that seems suggest we may bs on

o

+this zide. but no one has advocated no tests to be
~onducted in either Calico Hills or in the Topapah
Srrings nor has anvone suggested that we ncot conduct a
aurface space investigations plan.

20 as a conseguence the test program will help
ng define where we are on this side. or if we’'re on this
zide., and the extent of that test program iz geing to
determine how conservative. or how much confidence we

have that we might be on this side of these pointe.
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Inde=d, we don’'t know that those are necessarilv points
vet .

40 C.F.R. 191 is not fipnished. It = still

&)

under consideration for chansges and Bruce had used this

t( Av
I

az a declsion line. His view was that as cne consider
the degree of conservatism and confidence vou need in
that conservatiam, this graph that shows recommend versus
abandon and loocking at performance model output. that

ne i@ likely fto be over on this side of that graph.

[N

1

In order to get it there in an intelligent wav.
we 're going to have to spend money and it's going to take
time. There are a number of tradecffz that the
Department obviously will have to do. We think the
inputs from these three task forces are ideally suited
for management involvement.

As Lee mentioned in his decision moedel. he i=
incorporating management views with respect to
conservatism, with respect to regulatory acceptance and
that's the path we 're definitely going in. It will lead
us inte the need to carefully lock at what we get for our
dollara. where we put the dollars. and what the impact
will be in termz of timing for decisionsz.

From that atandpoint. we think the task forces
are right on line in terms of what thev’re tackling and

the manner in which those recommendations are coming to
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the Department for manasgement consideration.

Carl. do vou have anvthing to add”?

MR. GERTZ: No. Max.

ME. RLANCHARD: This morning we had mentioned
some open items that we saw from last night. To the
extent that we were able. we tried to distribute the
~opies of the vuegrarhs that were missing.

We have encompassed. I know. in cur g2neral
approach for the Calico Hillas risk benefit analvsis. that
greater level of detail. =0 I™'m sure that will be in the
draft report that will eventually be avalilable to vou.

We have not done that but we ve made a
rromissory note to all to actually provide in that repcrt
what would happen if we had sone through an arithmetic
averaging rather than a log averaging for the experts.

With respect to the items that were discussed
this morning on vour conaideration for peer reviewing.
the hyvdrcologic part of the Calico Hills study, and =ome
further review on the application of decision analysis.
to the extent that vou want information from uz. we need
to find that out. I aszume that you will be lettins us
know.

I'm not =sure that we picked up any other items
that are open at this stage from the discussions todayv.

ME. NORTH: I"d like to recommend a revhrasing
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of five. I think the issue iz not so much the
application of decision analvsis as methodolosgy. I think
the issue is the marriasge of the methodeology to the
substantive expertise.

I'm personally leas interested in the
management aide. I'm only after the utility zide. The
part that I think is utterly critical for us is to learn
our way through those influence diagrams toward those
crucial probabilities having to do with the accuracy of
the tests and the likelihood of regulatorv approval.

Az Lee Merkhofer said. those appear to be the

bt

suss from the piloct analvsiz. They appesr to

}._l -
5]

oritica

be the critical issuez in terms of the judgments in the
Calico Hills study that tend to drive the conclusion on
the ranking of the optionas. I'm leaving aside the
rerformance assessment phase of that.

T would like to see an opportunityv for my
colleagues and myself to be comfortable tc have done due

diligence cr picking up the car example that we ve all

used several times. a real in-depth mechanical
investigation of the automobile., not Just kicking the
tires.

I think about all we've had the opportunity to
Ao at this meeting iz look at the car. in cne cage I

think we saw it drive around the block. and the cther two

E¥ECUTIVE
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it’s & car that isn’t vet running. and we re being asked

o accept a lot of things on faith at this point.

Our job is to delve into the details and I

think we need a lot more time and more effort in order to

e able tc do that. S0 let”’= broaden the charter from

il

decision analysis to essentially the areaz of technizal

expertise represented on the Beoard.

MR. RBLANCHARD: Sure. 1 assume that will play

itself out in the development of the agenda for a
subsequent meeting perhaps in Albuguergue. mavbe in the

Dctober timeframe.

CHAIRMAN DEERE: With respect to item four in

the peer review for the hvdrogsologists. again I wcould

offer this onlv as a susggestion. that we would be

availlable to discuss it if in vour deliberations cver the

next few months vou feel it wcould he an asset.

There are other areas that might be more
critical. We might algo bhe willing or eager tc
participate in some wav. o let’z zav that number four

zimply an expreasion.

We feel that we have some expertise and can

,
13

bring it together and if we are the appropriate group to

oY

do it., we would try to help. 5So it's onlv that. as an
offer. we would be available and consider somethins. I

not sure it would be number four necessarilv. It may
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aprear that’s not the critical. and the critical thing is
to get underground there.

There mav be others along the wav that probably
we nould diascuss at Albuguerque.

MER. BLANCHARD: Zounds fine. Zarl?

MER. GERTZ: Juzst to assure you. Dr. Deere, and
the panel that management is involved. we are looking at
theze things very closely and we are trving to set up
with Dr. BRartlett the course we’'re going to chart for
this program.

That involves talking to members of Congress
who provide funds and are the genesis cof the program,
talk to the utilities who are alsc keenly interested in
where we re going and the use of the ratepavers” dollars.

We"ve bheen very active in bringing memhers of
the Congress up to Yucca Mountain to show them what we re
doing —- staff -- and we ' re hoping to get actual members
out there. We had six CEO utility executives out
vesterday on an extensive tour. talking to our scientists
like Bruce Crow and the USGS individuals.

20 we are inveolved in weighing all the aspects
of the program, including the value of the data chtained
and how that fits intc our overall prosgram. I Jjust
wanted to make that statement.

CHAIRMAN DEERE: 1 again would like to express

EXECUTIVE COURT REPORTERS
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our appreciation for all of the effort of doing the work,

us. because I know it

o]

of coming here presenting it e«

doez stop vour ongoing work but it might be a geood pause

for vou to stop and look at it., and have somebody =lse

I alszo would like to ask if there’s anvone in
the audience that would care to make a comment or ask a
question?

MR. NIGELSKI: Thank vou for the opportunity to
ask a question and make an observation. if I could.

My name 13 Phil Nigelski. I am here
representing Nve County. Nevada as a local government
repreasentative. In that capacity. I have a couple of
guestions that I think could generate guick responze and
did have an observation.

The questionz had to do with the ESF
dizscussion. Paul, I think it was vour discussion

ative to the sociceconomics as a discriminator. I

]
o)
(._,_n

Just wanted to ask whether that analysiazs dealt strictly
with worker population or did it take into account
genlogical monitoring issues and/or the 10 C.F.R. 980
water disgualifier issues
MEK. GNIRK: It dealt with the first part which
wazs the worker. labkor or the population. the influx and

aco forth. Some of thos=e other items are covered under

EXECUTIVE COURT REPORTERS
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testing. some of the environmental compliance

[y

2 reguirements and so forth are dealt with under the

4]

regulataory part.

4 The water izzue we did discuasa. We discussed
£ the water porticn having to do with the environment, I
G know, having to do with would one option take more water
7 than another option. and would that have an impact. a
& discriminatory impact on our Jjudgments with regard to
g which option to select.
10 I think the Jiudgment was. bazed on the
11 designer s estimates. there was no significant change in
- 12 water usage between and among opticnzs. That’as in our
L-] 1z transcripts.
14 MR. NIGELSKI: ©Zo that was part of the
i85 discussicon?
1€ MR. GNIRK: Yes.
17 MER. MERKHOFER: Excuse me. if I might add., the
18 Socclioeconomic Panel that we had took great pains to
1@ emphasize to us. and I1°d like to emphasize it +tc the
20 audience here., that the fact that the socioeconemics was
21 determined tc be not a discriminator was not equivalent
2z to a conclusion that there is no significant
27 aocioeconomic impact.
=4 The existence or the posszible magnitude of the
r"] 244) soclioeconomic impact is zsomething that will have to be
.
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looked at. The conclusion from our panel was that they
could not discriminate the level of the serisusness of
that impact across the 17 options.

MR. NIGELZKI: That would be interesting for
to be able to look at that tranzcript and understand
that.

The =second question had to do with kind of a

logigtics thing. In terms of the resource materials

194

13

vrovided to the panels, how are those materials provided

and really what use was made of them? I'm specifically

referring to ths TRE comments. the NRC comments. and

M
P

State”’s comments relative to the ESF.

ME. HOUNTER: Most of the panels that deal with

that information have not done the scoring process yetb.
That resource information ia being developed to he
rrovided to them when the scorinz occours.

MR. NIGELZKI: My understanding was that the

procesgs -—- at least to date -- had some of those concer

incorporated or will that bhe at a later time?

na

ME. GNIRK: Let me .Jjust sav some cther things.

In many of these cases ~-— I believe scocloeconomics is
one. I know environment was for sure ancother one —— we

provided., Lee and I provided information to these people

via Sandia from the work we had done back in 1985 and

1986 as to all these factors. The work at that time was

EYECUTIVE COURT REPORTER-E
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1 bazsed on the environmental assessments.
z Subiject to that. there was reference lists
3 developed. as I recall. at wvarious times and these peorle
4 had access to those.
5 In the scoring activities itself. we had
e information. as vou will see in the transcripta that come
7 out., which we referred to directly in which I asked the
& guestions "Are vou familiar with this information? Have
g vou read it? Have you conszsidered it?"
10 S0 I can’t remember exactly all the bitas and
11 rieces of infcormation because we 're dealing with 20
- 12 different areas. but we make an effort esach and every
L;] 13 time to try to insure that the panel has the benefit of
14 all the most recent information. whether project zidse cor
15 where 1t comes from.
16 In practice. people who are informed with
17 regard to working in this program and have been in this
18 rrogram for numbers of vears., we expect them to have
1@ knowledge of a lot of thiz information.
20 MER. NIGELSKY: What I am =pecifically concerned
21 about., again from Nve County., Nevada persrpective. iz that
oz Nve County has relied uron the State’ = technical program
23 to de the in-depth technical analysis and would want to,
24 from a Nye County perspective. be confident that those
— 25 commants that came in relative to the shaft were given
L
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explicit consideration within this process. and would
like to have some assurance that’ s the case.

MR. STEVENS: Let me make a comment. Just as I

rointed out that we are identifying a direct relationship
between regulatory requirements. and I gave vou some
examples in my discussicn this morning of 10 C.F.R. a0
requirements being identified very pointedly with factors
onn those influence diagrams. we are also doing that with
the concerns expresaed by this Beoard here and hy the
comments we ve received from yvou.

That process i t

Ju losing out. It'z a

Ui
5]
9]

matter of making those ildentifications and providing a
base of information to give to the evaluation team. I
would presume that could be made available in due time.
MR. PETRIE: Yes. in due time, nct today
certainly but when it’'s completed. it will be available.

MR. NIGELSKI: Again., we’'ve made a conscio:

{0

decision to allow the technical analvsis to be done at
the state level and have confidence in the work thev ve
done in general.

I did have one cther observation. if vou’'d

like, that I could submit teo the record or ju:

i

t give 1t

{

to vou right now.
CHAIEREMAN DEERE: Right now.

MR. NIGELSKI: I don’t know what vour timeframe
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but 1711 be real quick.

e
i

Basically. it has to do with the participation
within these panels. 1 would like to comment that the
county appreciates the direction the Department iz going
with this decision-aided methodology and see it as a very
valuable exercise.

I'm a layperson. most of vou are scientists. so
I come at vou from a lay perspective. I want to make
just one observation and that iz that while DOE ig he
commended for this decision-aided methodelogy as a tool
for helping address very complex issues. the
rresentations that have identified the fact that the
panels are I guess. with one exception. internal tc the
Depvartment and that the scientific input goesz intoc <he
ranels, from internal to the Derartment.

The county is neot in a positicn to know the

6]

rationale for this decision. Nonethelesz, 1f the

]
[
D
—
%
ot
)
=
[
)

Department iz moving toward an apprcach where =
Judgment iz going to he uzsed to compensate for this
tarhnical uncertainty or scientific uncertainty which is
clearly recognized. using decision-aided methodeologies,
we feel that great care muat be exercised in selecting
those whose Jjudgments will be relied upon.

The Department has many excellent scientiste

0]

rerforming work for it. I perscnally have met a good

EXECUTIVE COURT REPORTERS
{301) 565-0064




[
ct
o

number of them. but the fact is. and I hate to stat:
obvious here. the repositcry program cannot exercise
scientific Judgment in a vacuum.

Affected parties like Nye County will also be
making Jjudgments, for example. about the technica
representativeness of the panels upon whose Jjudsment the

effectiveness or decizicn-aiding methodoleozies must rely.

his}

The reality is that it is not where yvou stand
hut where vou sit. If the scientists predominantly who
are participating in thiz exercise =it within the
Department. those outside the program looking in are
zoing to be concerned about the outcome of the process.

Let me guickly conclude by saving that I wve
axpressed concern for the formulation of panels for
aprplving decision—-aided metheodologies because. here again
I'm stating the obvious. it is the panel’s judement which
will guide the programs discussed in the past two davs.

fic suggesticons that 1711

‘.J‘

I deo have some zpec
aubmit in writing which zshould be taken into account when
future panels are established.

Finally. I74 just encourage the Board to

1 a sense., a peer review of these

4]

frde

continue this process.
decision-aiding methodologies. Thank you.
CHAIRMAN DEERE: Thank vou.

Are there other statements?
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(No response.)

THAIRMAN DEERE: Meeting adjourned. Thanlk vou
for coming.

{Whereupon., at 2:40 p.m.. the meeting was

adiourned.)

EXECUTIVE COURT REPORTERE
(301) 565-00€4




-’

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

REPORTER'S CERTIFICATE

This is to certify that the attached proceedings

before United States Nuclear Waste

Technical Review Board
in the matter of:

Panel on Structural Geology and Geoenginegring
and the Panel on Hydrogeology and Geochemistry

were held as herein appears and thot this is the original

transcript thereof for the file c¢f the Department

or Commission.

RSSO =

Official Reporter

DATE: . July 25th, 1990

EXECUTIVE COURT REPORTERS
{301) 563-0064

P~




