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CHAIRMAN DEERE: May we reconvene? Good 

morning, ladies and ~entlemen. 

MR. BLANCHARD: Before we put the vuegraphs up 

that describe this morning's a~enda, Dr. Deere, what I'd 

like to do is just kind of look over what my perception 

was of the open items from yesterday and see if we a~ree. 

There were some discussions about ~reater 

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 carrying that as an open item 

MR. NORTH: The greater detail was for more 

than .just the influence diagrams, but the process for 

assessin~ expert judgment? 

MR. BLANCHARD: Yes, and I~ll do a little 

doctoring on the words there. 

Then the vue~raphs that Hollis Call used 

vesterdav, there were several he used that weren't in the 

preview packages. They 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 you have a 

copy. They were distributed around the table for the 

Board this morning. 
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Then the last discussion which was brought up 

mostly by Leon Reiter~ although a number of ~ersons 

discussed that, was will the final report include the 

arithmetic averaging as well as log averaging on the 

expert judgments. 

We've discussed this with our decision analysts 

on the Calico Hills Task Force and they will be able to 

include that as a part of their final report. So for 

those who want to look 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 

yesterday's discussions. Do you have more'? 

CHAIRMAN DEERE: No, not formally. We spoke a 

little about the peer review on some of the items. I 

.Just thought it might be interestin~ if certain of the 

items, such as the groundwater or hydro~eology does have 

a peer review. 

I think if might be of interest if we consider 

hel~ing you do that. As a matter of fact, there's a 

specific ~roup of items. I~d want to talk with Pat 

Domenico and Roy Williams, but we feel that maybe we 

could take one item that we have questioned and put 

together a peer review of geohydrologists outside the 

program and see what range of values we ~et. 

I'm really more concerned about that than I am 
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number three, whether there was arithmetic average or io~ 

average because what are we averaging is the question? 

MR. BLANCHARD: ThatJs right. Of course I'll 

carry this on and try 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 you 

people. 

MR. NORTH: l"d like to expand on that to 

suggest 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 

into, 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 society meetings of the kind of Board 

members have attended a number of times as a way that 

essentially the ,judgments underlying this analysis can be 

reviewed with a large number of interested people within 

the expert community. 

MR. BLANCHARD: Our Wednesday morning agenda 
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was to be~in with the Exploratory Shaft Alternative Task 

Force Study. The first speaker of the morning comes from 

our office, Ted Petrie, who is the Branch Chief of the 

Exploratory 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, you may remember him, he's 

found a better job. 

(Laughter) 

MR. PETRIE: This is our agenda for today. 

We're going to start off with an introduction: then Tom 

Hunter, Sandia National Labs will give us an overview of 

the alternative study: A1Stevens~ also from Sandia, will 

discuss options and supportin~ 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 methodology,implementation and the current 

status: and then I'll sunmlarize when they get done. 

Just a little bit of recollection to get us in 

the mood here, the activities leading to the initiation 

of the ESF Alternative Study, 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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construction and testing. We performed some evaluations 

and issued guidance for implementing a study. 

The scope of the 3tudv, we conducted under a 

fully qualified, Subpart 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 out by the Department 

by havin~ the Yucca Mountain Project Office direct the 

work through Project Office Engineering Development 

Division. That's where I come from. 

The Sandia National Laboratories has been 

assigned to lead technical coordination responsibilities 

and Tom Hunter is leadin~ that activity. He will be up 

in a moment. 

The project participants, the remainder of 

them, are providin~ matrix support to each task within 

the study as needed. Some of those folks are }]ere and 

chey will answer any questions you have. 

There were six specific tasks. The first three 

of them are completed. That is to evaluate the 

requirements, identify proposed options in configuration 

options we ~ust discussed those with you the last time 
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we spoke: develop enough methodology for the evaluation 

of the options -- that's completed. 

The remainin~ three tasks are really the heart 

of the whole thin~ and that is the recommendation of the 

preferred configuration and construction method~ revision 

of the ESF requirements documents and repository design 

requirements documents to be consistent with the third 

option, and pre~,aration of the report. 

Just the reiteration of the ~oals -- to find a 

traceable decision basis for the design --- that's 

probably the significant thine here. We obviously had 

some decisions made before. The~ were well traceable. 

This will be a traceable decision method, no question 

about that. 

We're ~oin~ to address the NRC objections and 

concerns: address TRB recon~nendations and address 

concerns of the State of Nevada and local a~encies. 

Then, once more~ this is the way we're goin~ to 

be presenting this. Since I've gone over this~ quickly, 

overview~ options, methodology~ development and 

methodology implementation and current status are 

somewhere at the end. 

With that~ unless there are some questions for 

me, I~ll turn it over to Tom Hunter. 

MR. HUNTER: Good morning~ members of the 
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panel, ladies and gentlemen. 

My job this morning is to provide an overview 

and introduction to the work which has been goin~ on on 

the ESF Alternative Study but before I do that, Ted 

mentioned that there are some key people who will be 

providing support and I~d like to introduce a few of 

them, if I could, because they are ~oin~ to be perhaps 

answerin~ the specific questions. 

As Ted mentioned, there are several contractors 

supporting the effort who we think play a key role in 

some thin~s which will be discussed today. If we could, 

we'd like to call on some of them to address some 

specific questions 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 under~round design activities. 

We }]ave as well from Fenix and Scission who do 

the exploratory shaft design activites, Dick Bullett the 

Technical Project Officer, Bill Kennedy and Jim Scott. 

Then we have as well from Los Alamos, the 

Coordinator of the In Situ Testing Program, Hemi Calia 

(ph) who is here. 

What I'd like to do this morning is to 

summarize the activities that }]ave occurred to this point 
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in a very general fashion and outline the framework that 

we will use for our discussions this morning. 

There are a couple of key points which will be 

made bv subsequent speakers but l~m ~oing to introduce 

those key points and ~o over them with you so that vou'l! 

see them ~]en it occurs in subsequent talks. 

Finally, I~d like to layout for you 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 I'll be 

introducing and talkin~ about which is myself, AI, Lee 

and Paul, and then try to describe for you kind of a 

general framework which we think describes what the study 

is. 

We think the study really boils down to the 

followin~ situation. We have, as the follow-up to last 

year, 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 SCP and most of 

the testin~ was done in a northern location. 

At that time, as Ted mentioned, what we call 

concerns -- you can use ~]atever word you want -- we 

can't use a word like issues because we"re already used 

those for certain thin~s -- 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 Energy about thin~s that could be evaluated 

and done differently to refine, or as Ted mentioned, as 

traceable bases for the Title Ii design. 

Given those two thin~s, all we really have tc 

do is come up wit}] what we call revised ESF 

configuration. That configuration, which I will discuss 

a little bit, really answers questions like what is the 

access method, what is the construction method? 

We will be doine additional testing and we'll 

be gettin~ additional testing from EPRI, and is a 

facility perhaps a different location. That is kind of a 

decision. After that decision is made though, 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 ~,rocess where you actually 

document and provide for the design architect engineer at 

a fairly comprehensive design basis. That is what we are 

trying 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 you heard yesterday and what we 

are doing today is that normally you spend a lot of time 
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evaluating information to make decisions, then you make 

decisions, and I think we add one more thin~. We spend a 

lot of time explaining decisions. 

We're going to be talking to you today, 

explaining how we're ~oin~ about making decisions, then 

we'll meet again explaining how we made the decisions, 

but even after that, there's a lot of work to be done. 

We'll try to lay that out for you. 

Let me remind you a~ain about the basis 

schedule that we re dealing with. This alternative 

evaluation or exploratory shaft study, as I mentioned, 

consists of these two thin~s -- making this decision: 

making a recon~nendation to DOE on what the configuration 

will be; and developin~ this design basis. 

That really starts the process of final design, 

so no matter ~]at we describe for you today with respect 

to the exploratory shaft or Calico Hills, we'll be ~oing 

into a final design stage which will be issuin~ 

construction packages next sunder. 

The first construction package will be one 

dealin~ 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 year from now. 

The activities we"ll describe for you on 
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gettin~ information in situ will begin no earlier than a 

date somethin~ like November 1992. With that 

perspective, I'd like you to view todav"s activities as 

though they provide information to ~o into about a year 

of detailed refinement in what the actual design will be. 

I'd like to remind you of a couple of thin~s 

dealing with how we're going about this process because 

they relate not only to the questions the Board has but 

also questions that we }have from other parties. 

I think you've seen this before but let me 

mention a coumle of key points. All the studies which 

you've heard about these couple of days will have 

employed some form of formal decision aid and 

methodology. That's a common theme which is runnin~ 

through these activities which will, we think, in the end 

tie them together in a way that they represent an 

integrated basis 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, particularly those which 

incorporate I0 C.F.R., Part 60. 

Today you will }hear a little discussion from A1 

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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our 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 co~nents from the NRC which indicated 

that the decision on the exploratory shaft facility was 

closely tied to subsequent decision on a repository. 

I'll address that specifically. 

What it does 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 layout configuration with 

the ability to accommodate a subsequent repository, so 

I'll conm~ent on that. 

We are doin~ and we will hear today the process 

that we go about in implementing the decision methodology 

and that involves quite a bit of effort to be sure it's a 

~A controlled process, and we plan to incorporate in the 

latter sta~es of the study an independent review lookin~ 

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 mention later~ when you 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 

parties. 

What we are ~oing to be evaluating is something 

we call options. Yesterday you heard about tests, test 

strategies and thin~s like that. We're ~oin~ to use the 

word option to describe the things that we are going 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 developed 

some new concepts based on the concerns we have 

incorporated in the Calico Hills assessments, which you 

heard about yesterday, and come up now 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 to 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 ~one about 

this process. I'll describe it for you brieflz 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 way of options that 

are generated and there was a screenin~ process that 

brought us down to a candidate set of options. 

At the same time and in parallel, we started 

out putting to~ether a methodology for the evaluation. 

The way we did that was a team of us met and laid out a 

preliminary methodology which we thought encompassed the 

factors ~]ich needed to be considered and would allow a 

reasonable basis for the decision. 

That was put together and we performed a pilot 

study. The pilot study was really a drill to see if we 

understood the process, if 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 subsequent 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 methodology and the options, we can 

start the comparative evaluation which we }]ave done and 

we're going to describe for you some of those things. 
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Given that comparative evaluation, we'll 

essentially take ~]at will be 17 options and rank them 1 

through 17. Out of that, we want to come up with a 

preferred configuration. 

It's our intent to closely evaluate what we 

].earn with these ranked options and ask the question, are 

there some refinements ~]ich we want to make to the 

methodology and to the observation of the rank options to 

come up with a preferred configuration. I'll have a few 

more words to say about this in ,just a minute. 

This is the road map which I'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 ~oing 

to hear. 

The options which we identified were a lengthy 

number. If you ask yourself the question, how many ways 

can I construct and locate the exploratory facilities~ 

how many different ways can I combine it with a 

repository, and lay it out over the few square miles 

which is the Yucca Mountain repository identified block, 

you ~et a large number. 

Well~ we ended up with something like 52, if 

you recall, which we discussed with you in April that by 

some process, which we'll briefly review today since we 

feel like we have covered it with you in the past, we ~ot 
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those down to 17. 

We did that by screenin~ out some 21 which 

didn't meet some minimum requirements, aggregating the 

remaining into some classes that we felt were 

representative and expanding the space in our final 

analysis to make sure we covered all the construction 

methods. 

A1 is goin~ to lay out those for you. In fact, 

hers going to discuss some of the details of those 

options themselves. 

What I will tell you, and I will not discuss 

those options, is the thin~s the options considered. We 

think of the options as addressing three major 

components. The major components are the accesses to the 

exploratory facility, 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 confisuration which fits with that 

exploratory facility alternative. 

The options that we developed span the space of 

type 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 ~]ich is a single size 

which we think is consistent with if the Yucca Mountain 
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site were nonaccessible~ was consistent with building a 

subsequent repository. 

The construction methods for the ESF accesses 

encompass drill and blast, bore machines -- shaft, boring 

machine, V moles, volume boring and raised boring, all 

the different construction methods have been addressed. 

In the main test level ~ere most of the 

experiments are actually performed, we really are at a 

current stage of development in which we use a buzz word 

for it called a Title II general arrangement. 

That means that we have taken the place where 

we were last fall or late last summer, looked at that 

layout and given the name called Title II general 

arrangement. 

As we've gone about these evaluations, we've 

modified that slightly and come up with different 

arrangements which allow for more flexibility, wider 

separation between tests, eliminating interference and 

things like that. 

Some of the options, because of the way they 

are constructed, because they use the underground real 

estate, allow themselves to have a two level 

configuration, so some of the layout for the tests are 

now two level as opposed to how they were before. 

For the main test level itself, we're lookin~ 
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both at mechanical and drill and blast means. The mean 

test level itself is a series of small little rooms 

around different placesq so there is some unique 

requirements for this facility 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 repository, if it were to be built at 

Yucca Mountain, would be to take the ESF and use it in 

the most appropriate way. We will add some shafts and 

ramps~ whatever that combination turns out to be. We'll 

add the emplacement area. 

A point I would make about that too. ~en 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 sequence for the repository. 

When you build the repository as we see it now~ 

you would construct only one waste panel or two waste 

panels before you start waste emplacement~ so up until 

the time in which waste emplacement actually starts, you 

will not have excavated the entire repository block but 
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you 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 A1 will go through those 

wit}] you. We're prepared this morning to go into 

whatever level of detail seems appropriate to the pane]. 

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 

prepared to present and talk about that. 

Let me tell vou who has been working on this, 

Instead of using peoples" names, I'ii use organization 

names. I think you heard Ted describe that the overall 

management responsibility is at Sandia, which is really 

embodied in AI Stevens and AI Danis (ph] who are the 

responsible people within Sandia. 

This effort on requirements is being led for us 

by one of the pro.iect participants, TMSS which is SAiC 

primarily on this task, who are leading a task force 

within this task force to assemble and organize all these 

requirements. 

I mentioned that we have on the task force both 

people in repositorv 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 SCP bv Los Alamos in the 

Test Manager's Office in Las Vegas, also supported bv the 

U.S. 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's 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 you"ll hear from today -- 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 anyone 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 an,vone 

to have experience with and I'd recommend at any 

c- opportunity you take advantage of that if you can .... o we 

rely heavily on them. 

We'll also be describing for you some expert 

panels which we've been putting together from people 

across the program. There is a misspelling .... it's 

Agipito -- but there are several organizations, Agipito, 

Bechtel, DRI, EG&E, Livermore .......... Weston, Burec (ph) 

a n d  []. ' ~  ~,. G e o l o g i c a l  S u r v e y ,  a l l  o f  whom p r o v i d e  p a n e l  

m e m b e r s  f o r  a n u m b e r  o f  p a n e l s  w h i c h  we h a v e  p u t  

t o g e t h e r .  

P a u l  w i l l  d e s c r i b e  t h e s e  p a n e l s  l a t e r  a n d  w h a t  
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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: No, 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 here 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 control system. In fact, I 

think almost every word is kept on transcripts which 

allows everyone to be sure they know what they said. 

MR. 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 

pro~ram~ contractors all from within the program? 

MR. HUNTER: All the panel members we have used 

at this point 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 ~eneral, that's a 

correct statement. 

We have configured the panels much like the 
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other studies from people primarily within the 

organization. As we finish up our evaluations, I~ll talk 

a little bit more about how we are addressing the 

question of having an outside involvement. 

With those people and that general mission, we 

}]ave initiated the study and we have gotten to a certain 

point in progress. What l~d like to do now is two things 

before turning it over to AI. 

I~d like to make a couple of what I think are 

key points for your information to observe as you go 

through the subsequent presentation. Then I'd like to 

talk to you about the flow of activities and where we 

are. 

You've heard a lot about influence diagrams. 

The interestin~ 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 they do 

represent a very good way to portray relationships. 

One thing you 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 yesterday and today drawn 
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up the con~on basis in terms of influence diagrams to use 

that. 

It is my hope that when we talk to the Board at 

a subsequent time about performance assessment itself, 

we'll use this same framework to describe how we go about 

performance assessment. So you only have to see it in 

one framework because you can cast it in many ways. 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 you end 

up developing somethin~ which we will describe either as 

probabilities or performance measures, and they 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 ~iven 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 judgments of 

how these different features might perform. This is 

categorized, summarized and given to the panel. Also. as 

A1 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 

panels. The expert panel's job then is to look at the 

information and make a judgment whether information is 

going to be a part of his evaluation. He's going to make 

a judgment 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 providin~ information in 

addition to ,just what the expert brings with him in terms 

of his expertise is something which we have employed 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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principle chart. 

28 

the organizing 

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 document 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 story except me, so 

Zou might feel likewise when I'm done. 

If you try and go buy a car and you 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 you'd buy the Toyota. 
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But, if you observed in the Cadillac that you 

really liked those electric windows, and that's a feature 

you really wanted, you can just order the Toyota with 

electric windows. 

We don't know how the ranking is going to come 

out yet, 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'll 

probably observe when Lee talks and when Paul talks. 

Let me mention another key 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 you tie together the Calico 

Hills input into this study? I think Max presented to 

you yesterday 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 study~ and put that into the ESF configuration. 

As you heard yesterday, from our standpoint 
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they have said to us -- not that they are really 

different people~ but it's a different chart -- that the 

characterization strategv which you should consider in 

your ESF alternative evaluation is this strategy II or V~ 

which as you recall from yesterday is extensive drifting 

in the Calico Hills. 

So we are takin~ this requirement, or this 

input, which is to do that fairly extensive drifting in 

the block and we're making that part of the options which 

get evaluated here. A1 will show you how we }]ave done 

those layouts. 

What we then do is 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 goin~ forth with a 

different set of options than we talked to you 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 yesterday in the morning talking 

surface based testing prioritization, it was mentioned 

that the study evolved from scientific testing evaluation 

that's surface based and that the sub-surface base 
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testin~ prioritization would be part of the ESF 

prioritization. 

With the Calico Hills impacting the testing 

requirements, where is it that you 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 yesterday. ~at 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 analo~ which was drawn by the 

panel was you're actually looking at waste package 

testing as another way -- it covers all types of testing, 

so that means it includes both surface base and 

underground or in situ testing. That methodolo~r is 

being developed. 

That methodology will not be applied in this 

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 our methodology but the actual 

detailed determination of the 35 tests, whether you 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 

you yesterday. 

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: I t  i s  c o r r e c t  t h a t  t h e  s c h e d u l e  

f o r  d e v e l o p m e n t  o f  t h e  e x p l o r a t o r y  s h a f t  a n d  t h e  C a l i c o  

Hills is strongly dependent on what assumptions you make 

about testing and test sequence. 

What we are doing is developing a configuration 

to this point which accommodates all of the tests as 

proposed and we feel like this actual sequencing 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 thin]c, talk to you during the 

discussion about the time between Calico Hills and 

repository level investigations 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 yesterday 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 eyes 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 yesterday morning~ 

I apologize. 

Our intent was to have the Surface Base Test 

Prioritization Task Force prioritize, first, using the 

methodology that was discussed by Bruce Judd yesterday 

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 they'd move to the underground testing but 

when they move to the underground testing, there has to 

be 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 under~round 

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 

analysis and that later, you will be doing the same thing 

with the underground testing. 

I haven't heard a word yet that there will be a 

prioritizaton of tests that you'll want to do first, not 
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because tl]ey're part of the overall knowledge-seeking for 

final design, final performance studies, but is it as 

acceptable, suitable site? 

This testing ma,v be nothing more than driving a 

drift out to it and a few tests around the faults e~. 

something such as this, but that has not been taken into 

account? 

MR. BLANCHARD: At this stage no. 

MR. HUNTER: I want to be sure ~ catch your 

question, Dr. Deere. I think the statement made 

yesterday was basically that we are ~oin~, to do 

prioritization of all tests and we're ~oin~ to use the 

methodology we described yesterday. 

Is your question how will we put an emphasis on 

sites suitability versus other kinds of tests and is that 

incorporated into our planning? 

CHAIRMAN DEERE: We think that's the key. 

MR. BLANCHARD: Yes. We are ~oin~ to do it. 

You don't have the results here because we haven't ~:lone 

it. 

MR. HUNTER: But the thing I think it is 

important for the Board to recognize is that when you lay 

out a construction sequence as complex as a couple of 

ramps or couple shafts, and then ~o down to Calico Hills 

and/or ~o to repository level~ the decision about what is 
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the prioritization will impact how you layout that 

construction. 

That we recognize and we have not incorporated 

that emphasis on just site suitability. We have done, in 

our test data sheets where we're analyzing the tests on 

the SCP, we've segregated the tests into two categories 

because there are as Matt said, two general categories. 

One category is information you need if you're 

going to build a repository like design information that 

you need but others relate to site suitability. We have 

done that but we have not. given the emphasis to say 

Calico Hills or Topapah Sprin~ level to overline and 

saturated it. We've not given that emphasis but we are 

looking 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 certainly a number 

of tests that have been ].aid out that will provide useful 

information but you 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 those tests that 

will really get you 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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layout of the various facilities that you're studyin~ 

right now. 

MR. HUNTER: It's not divorced and as I said, 

we did make that separation of the 35 tests on the SCP 

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 ~eneral 

prioritization between Calico Hills" investigation and 

other overline -- that's exactly where we are in terms of 

our next step in terms of prioritization. 

MR. BLANCHARD: We discussed for a while 

yesterday mornin~ the fact that a tradeoff for timeliness 

of testin~ was confrontin~ all these ~roups. It's just 

the topic you're addressing. That is, would you in the 

end decide that it was more important to ~et to the 

Calico Hills as rapidly as possible and in the process of 

doing that, ~ive up a whole series of ESF construction 

tests and then ~o back and do them later after you were 

able to start tests in the vetric and zeolodic parts of 

Calico Hills? 

We~ve not made that tradeoff study yet. Tom 

was sayins that they're expectin~ they~ll have to. We in 

the Calico Hills Task Force are also expecting we're 

~oin~ 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 

o~tions that we're looking at by and large provide for 

all the accesses and all the tests to be done -- some 

better than others. 

The only measure which will reall~ be a strong 

driver in the wav we're lookin~ at now would be if there 

are tests that are proposed to be done and something 

about the construction~ such as linine the shaft or' 

somethin~ 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 bvpass 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 probably only an alterable decision which is in 

t h e  p r o c e s s .  

You can make the wrong decision if you overlook 

the test because you want to ~et to the bottom and vou 

overlook some tests in the overlyin~ unsaturated zone and 

could not ~o back and do that test. 

MR. McFARLAND: But Tom couldn't you also be in 

a situation whereby in ~etting to the bottom, vou find a 

feature that shows the site not 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 

you were constructin~ you were goin~ to do them 

in~ediately because you were tryin~ to ~et some behavior 

of the rock as you were opening it up related to 

constructability. 

If you defer those you may lose the ability to 

do those tests easily later, so the tradeoffs are no~ 

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 ~o-round ~ettin~ 

a very accurate evaluation or ~ood evaluation of say the 

strains in the rock mass, to go out there and measure 

strains and do those sorts of thin~s. I think that's a 

verv, very secondary type of piece of information. 

It's something that is kind of close to mz area 

but it's somethin~ 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 drifts later. 

To }]ave those sorts of thin~s slowing the 

ability to get down to the repository level or down into 

the Calico Hills seems to me to be really the wron~ 
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priority. 

To me the site suitability questions are the 

ones which really are the things that should be driving 

the program. It seems to me that most of the rock 

mechanics types of studies, for example, should be 

targets of opportunity. Do them when they 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 drivin~ the 

program is something that I think has been a major 

concern of ours. 

MR. HUNTER: Within the context of what's 

described in the SCP, we address that directl~ b~ takin~ 

almost all those rock mechanics information and putting 

them into a category which we felt was not relevant to 

site suitability, and took all those related to hydrology 

-- but not ,just hydrology in the Calico Hills. It's one 

composite hydrologic system and you have to look both at 

overlyin~ formation and underlying formation. 

We took all those which related to what we 

thought affected performance related thin~s, which is in 

fact suitability, and put them into another cate~orv. 

That information is part of the reference informatio~ 

given to the scorin~ panel -- that segregation between 

those tests. 
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MR. BROCOUM: Just one more point. That is a 

ma,ior chan~e in our strategy from the SCP because our 

strategy in the SCP was to go down very deliberately in 

the shaft -- one round of blasting, one round of mucking, 

one round of testing, that kind of strategy -- so some of 

those thin~s are a major change from the SCP. 

MR. CORDING: We recognize that. It's been a 

concern of ours for over a year. This opportunity that's 

arisen to reevaluate the program to us has been, in some 

respects, very fortuitous. We've been able to have more 

interaction with you on it. 

There are ways of being deliberate and gettin~ 

information at higher levels and at the same time, 

~ettin~ down and ~etting the prime site suitability 

~uestions answered. Because you need information at 

higher levels doesn't mean that you have to take a shaft 

down and spend a year or two years to do it. 

You can ~o down with different types of access 

down there, start getting the information that's really 

critical and come back, put another shaft in, or put 

another slo~,e in, or drive off a slope. It's very easy 

to do, to even operate out of a slope and put some side 

drifts off, and ~et out into fresh country. 

Horizontal driftin~ is one of the thin~s that I 

think if of ma3or impcrtance. The shaft is really a 
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large borehole. You can get down it and see it but it's 

another vertical piece of information that you are 

already doin~ wit}] your borings. 

To be able to ~et out horizontally and see 

what's ~oin~ c,n t~ut in the mass -- in other wordF_~ ~o find 

those vertical features that are going to be controllin~ 

a lot of the ~roundwater flow conditions. [ think-, should 

be another primary emphasis. 

So there's thin~s that can be done that enable 

you to ~et a lot of information and not to destroy your 

opportunity to get information at hi~her levels. At %he 

same time, you have gotten down at the lower levels and I 

think those are the things I~m interested in seeing 

{.-:~:~ming out of this study of the ESF configuration. 

MR. HUNTER: That's a very ~ood point. That's 

why we try 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, 

is that correct? The answer is yes~ we have it. That 

does not address a fundamental question like, is the 

information on Calico Hills with respect to hydrology 

more important than the information on overlyin~ 

formations with respect to hydrology. 
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MR. DOMENICO: No, but vou mentioned that you 

classified the tests into two ~roups'? 

MR. HUNTER: The tests that are in the SCP have 

been classified in two groups, that's correct. 

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

is possible. 

MR. HUNTER: Okay. 

CHAIRMAN DEERE: And then the test in the 

second ~roup would not come in when you're layin~ out 

your -- would not. come into controllin~ the drivin~ rates 

or thin~s such as that? 

MR. HUNTER: The current plan is we would 

accommodate all those tests -- those which do the 

suitability questions would score hi~her because thev 

address the suitability questions, but we would not Rive 

priorities. 

The current plan did not say we will ~ive 

priority to Calico Hills hydrologic testing over 

hydrologic testin~ that might occur at the repository 

level or above, which would mean we would take the time 

to de, 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 somethin~ like do only the Calico Hills, and 
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don"t worry about anything else, if that really is the 

basis one ends up wit]], then that will perturb our cost 

and schedule evaluation. 

All options will accommodate doing them. All 

options and all confi~_urations will accommodate dc~in~ 

them. 

MR. REITER: Tom, I'm listenin~ to the 

questions and seems that man.v of the questions have to do 

with the interrelationship between the studies. Some of 

the studies encompass both areas of investigation of the 

Calico Hills and Topapah Sprin~s or methodology such as 

priorities for construction options. 

I wonder if you had to do it all over a~ain~ if 

you had one integrated study which looks at all the 

construction priority options, that all these thin~:~ 

c:ould be balanced back and forth and you could make your 

choice in that way? 

After having spent 6 months or so, it's always 

a ~ood thin~ to reflect upon to see how you would have 

married things that were more integrated, if you will, 

and in doing one's study. 

The practicality of it is though we need to 

make progress on three fronts at the same time, so we 

V, ushed -- as Max described yesterday -- ahead three areas 

with the time between them such as I~ve described her'e, 
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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 6o back and reformulate 

the problems so it's all one bid comprehensive thin~ but 

T'm not sure we could have gotten to the point that we 

are today in doin~ that, schedulewise. 

MR. BLANCHARD: Tom, could I make sure I 

understand what your current plan is? It sounded to me 

that what you indicated was that the current approach 

prioritizes tests in the under~round that are related to 

waste isolation from those that aren't. 

To the extent that the Calico Hills tests fall 

into that category, there will be a prioritizaticn there. 

What the current plan does not do is establish an a 

priori for those in the primary barrier, that is~ the 

Calico Hills over other tests. 

MR. HUNTER: That's right. 

MR. BLANCHARD: That is somethin~ we'll have to 

deal wit}] later on. 

MR. HUNTER: That's right. 

MR. BLANCHARD: Or put it into the plan. 

MR. HUNTER: I think Max just wanted me to make 

sure I made my point directly and that was, what we have 

done. we are askin~ panelists to evaluate the 

effectiveness of the testing program~ and in doing so~ 
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we're providin~ them information on two ca%egories of 

tests 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 to 

suitability, drawing any priority over any overls~ing 

repository level or Calico Hills. 

MR. McFARLAND: But you are prioritizing those 

tests within that category that there is suitability 

above or below? 

MR. HUNTER: No. 

MR. McFARLAND: No prioritization? 

MR. HUNTER: The extent of what we're doin~ is 

we're providing that information to an expert panel and 

asking them a couple of questions like~ does an optLon, 

~iven this suite of tests which have to be addressed, 

provide you an effectLve testing program or is not an 

effective testing program? Or~ does this testin~ program 

provide you a basis for potential licensing success'? 

That's what we're askin~ them to do. 

MR. McFARLAND: Tom, would you come back to the 

question of ~]at purpose will you put to these panels? 

You ,just mentioned two -- to maximize testin~ to meet 

regulations. 

Wa~ back in the original presentation, you 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: 

or four'? 

Would you enumerate those three 

MR. HUNTER: Well, there's more than three or 

four. When Paul presents the objectives of the stud~¢ 

that. we have, thev address ! think it's best addressed 

in those panels which you saw Post Closure Health and 

Safety, Pre-t, looure Health and Safety, both Radiolo~ical 

and Nonradiological, Environmental, Testin~ 

Effectiveness, Regulatory Effectiveness, Cost and 

Schedule. 

MR. McFARLAND: And you've expanded the 

objectives of the studv to about eight, you're saying? 

MR. HUNTER: There's some ma3or ob.iectives and 

some specific ob.iectives. I think the number ~]ich 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 objectives but each of those 

are being addressed and we can describe how each one is 

bein~ 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 

~iven the information we have on how the approach to test 

prioritization will be done, of tryin~ to be sure we can 

accommodate all those, but we have not stated nor will we 

assess a specific prioritv on those suitabilitv type 

tests to see if Calico Hills is more important than other 

tests, for example. 

MR. BLANCHARD: Unless as a consequence of this 

meeting, we decide to modify the plan, right. 

MR. HUNTER: Yes, and we envision we can do 

that. Our current schedule does not allow for that to 

happen. So we would end up with a set of options which 

would allow you 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 capturin~ bv a flexible set of options. 

Dr. Deere~ would it be reasonable to bring the 

subject up again when we talk about the specific 

objectives and tests'? 

CHAIRMAN DEERE: Yes. I think so. 

MR. HUNTER: It's a point we recognize and 

we"re now trying 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 you looking at the 
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repository at all? What you're really doin~ is trying to 

decide if the site is suitable. 

The second part of that is correct~ we are only 

looking to see if the site is suitable at this point, but 

we are, in fact, reco£nizin~ that there's an obvious tie 

to the repository. In fact~ one of our concerns 

expressed by the NRC was that we do consider them as a 

set and look at the consequences as a set. 

So we are evaluatin~ options in this studv 

which look both at the ESF and the repository. We think, 

and as Lee lays out the methodology, that is the most 

effective way to really get a comprehensive and accurate 

estimate of these very important measures which we think 

should be satisfied by the system. 

We can evaluate then, certain regulatory and 

performance requirements which you could not evaluate 

without looking at that. One of the ma.ior concerns 

expressed by NRC and incorporated in their requirements 

has to do with minimizing the total number of openings. 

So we"re tried to estimate what would be a 

total number of openings wit}] 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 sequence and I'll 

try to recall it from memory. 

The final design is done essentially 4 years 

before the license application, the last 4 years 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, you have to accommodate it 

somehow, so that's the only real physical hard tie that 

will ultimately be established but we're trying 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 by the decision we're 

really trying to make which is. what is the ESF 

configuration? You'll see more about that when A1 talks 

about the options. 

Let me discuss schedule. 

supposed to be a brief introduction. 

This was only 

(Laughter] 

We laid out for you in April a logic chart. 

Denis presented this information which says what we"re 

A1 
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going through and I will not repeat in detail what that 

logic chart said, but some important thin~s I think you 

should be aware of. 

One is we laid out getting options together and 

developing methodology and then we ended up saying we're 

~oing 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. 

Our original intent was to start that about the 

first of May. I 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 delay this date 

until we actually not started on this date in a planned 

way in the end of June. 

In a n, lanned way means we're able to take those 

factors which didn't really impact -- were not impacted 

very much by the (:alico Hills and start the scoring. 

That's what Paul will describe. 

The real scoring on thin~s that are immacted by 

Calico Hills isn't ~oing 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 waited until after this meetin~ 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 

presentation that we're overemphasizing the things that 

we have scored. Those things that we have scored~ which 

we are going to use as examples~ are things that we felt 

like were important to have a comprehensive set of 

evaluations factors, we think the real meaty ones are yet 

t ,o  c o m e .  

Basically, that scoring of options will 

conclude on the order of the early mart of September, the 

scoring will be completed. It will take some time to do 

this aggregation roll 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 just brought up and 

raised would perturb this schedule as well~ even beyond 

this. 

At that time though, it's our current plan to 

go forth with the recommendations in earlv 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 

reco~nendation to John Bartlett's office. Then finally, 

it's just 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 say what. 

This is the flow diagram that we showed earlier about the 

study. We are going to have three presentations. The 

first presentation is going to describe this process of 

getting information together, getting options to~ether, 

telling you what the options are, and ~oin~ into as much 

detail as you think is appropriate about what the 

description of those options are, their current state, 

including Calico Hills. A1 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 Paul Gnirk is ~oing to 

take that methodology and essentially walk through 
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examples of how this has been applied to get to these 

ranked options. 

So after one, two, three, we~ll address general 

questions about the study as a whole. Let me introduce 

then, A1 Stevens and we will proceed. 

CHAIRMAN DEERE: We'll take an coffee break 

first. 

(Brief recess) 

CHAIRMAN DEERE: 

break. 

Sorry for the early coffee 

MR. STEVENS: I think Tom has stolen a lot of 

the thunder from the discussion ! was goin~ to have. I 

appreciated that discussion. 

Let me start off by ,just apologizin~ to you for 

my gruff voice. I've had a bronchitis problem for some 

time. Three weeks ago the doctor ~ave me a bunch of 

pills and told me I was ~etting better, unfortunately he 

~ave me pills that cured the problem at a fly swatter 

rage and I would really have preferred the sledgehammer 

ra~e. So I'm still suffering a little bit from a gruff 

throat and will periodically cough. 

In lookin~ at this slide, I~m always attentive 

to tlhe formalism that accrues to these announcements. 

Now you know ~]y I go by A1. 

Tom used this figure as kind of a road map and 
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told you that I would be talking about a number of 

thin~s. I want to spend some time now on the matter of 

requirements. 

The vuegraph that he showed you earlier, he 

touched on i0 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 you that the list 

here is pretty lon~. 

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 requirements you 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. 

I'll use i0 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 i0 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 
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ESF. 

That, procedurally, is applicable to all of 

these options that we will consider and the procedural 

act ,of preparing and submitting the SCP in and of itself 

is --we don't expect that to help us discriminate 

between options, 

So, while that requirement is very applicable, 

it ~s not one that will help us discriminate. So we found 

it important that we ~o through all of those requirements 

and decide which ones will be stron~ 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 

you today but that has been done. 

I will spend a little time now on this third 

bullet to tell you how we are cross-corre].ating these 

requirements with the influence diagrams. I'll turn 

again to 10 C.F.R. 60. 

I will start with this influence diagram and 

you"ll see a much broader set of these in Paul Gnirk's 

talk. This one I want to use as the example of where we 

han~ some requirements on particular bubbles here. 

This is an influence diagram that comes out of 

the testin~ area. I doubt you can read these little tiny 

words at the top but the top level says, "The likelihood 
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of accepting a site that is not okay," and that's one of 

the assessments that will take place to establish that 

likelihood for each option. There will be much 

discussion about that later and I'll let Lee and Paul 

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 vernacular -- 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, 

i0 C.F.R. 60~ 15(c)(3) which requires that "exploratory 

boreholes and shafts in the ~eologic repository 

operations area are to be located where other shaft 

pillars are planned." 

We took that and applied 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 your pencil and scratch that word "at" 

out of there~ I'd really appreciate it. Sometimes in the 

rush of ~etting these vuegraphs 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 you read on the previous vuegraph~ 15 had a title of 

"Shaft/Ramp Numbers and Locations," and 13 had the title 

"Inadequate 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 information is to 

show how a particularly I0 C.F.R. 60 requirement is 

attached not only to this influence diagram, but the 

other one of the two that come to play in the testing as 

well as a post closure performance influence dia~ram~ the 

nonradiolo~ical worker health and safety influence 

diagram, radiological public health, radiological worker 

health, and ESF 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 of these influence diagram, the fact that one of the 

factors he needs to pay attention to is this I0 C.F.R. 60 

requirement. 
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So that's part of the backup information. 

That kind of correlation will be made .... I 

won't ~o through these next two. They are just continued 

examples of that. 

The ob,jective is that when the panel members 

come to that process of scorin~ that they 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 vue~raphs here are a~ain 

somewhat repetitious of ~at Tom stated. In addition to 

the requirements~ the concerns of not only ourselves~ as 

you'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 I0 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 

paid attention to. 

I think I said those kinds of things back in 

early April, 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 so 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 to~ether 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 requirements 

is basically testing requirements. There was some 

considerable discussion earlier during Tomes 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 

myself earlier. 

I went back to a look at. the 35 tests that 

exists in the SCP. Of those, 14 have some bearin~ 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. 

0f that 14~ six are primarily hydrology. 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 questions. 

What we have not done, as stated earlier~ we 

haven't weighed those tests against surface-based tests 

addressing the same information, nor the Calico 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 

separate 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. 

Perhaps before we get to the design ~,hase, we 

will come back and prioritize that. 
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MR. LANGMUIR: Will you have the panel experts 

in hydrology, rock mechanics and so on involved in those 

decisions of what to prioritize? 

MR. STEVENS: 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~ 

you're ~oing to maintain priority to all hydrologic tests 

as a group, but you're presumably goin~ to have to go 

within them and select from among them the most important 

tests from top to bottom, from the top of the system down 

through the Calico Hills. 

MR. HUNTER: I was merely clarifying whether 

you meant when DOE does its broader prioritization 

program or in the ESF study we look at evaluating the 

suite of tests. 

MR. 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: It's the only way to stay more or 

less on schedule. I think Tom said earlier that we would 

prioritize during the design phase. I think at that 

point, we will decide how we'll do it but it seems to me 

the reasonable way is to get all the specific experts 

together to help us prioritize and then factor into the 

design. 

We have about a year and a half from start of 

design to the start of construction to accomplish that. 

question. 

MR. HUNTER: 

MR. LANGMUIR: 

MR. STEVENS: 

I was merely tryin~ to clarifv the 

That's fine. 

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 vuegraph, 

The next vuegraph in my cycle, you'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 requirements and their concerns, which put those 

through a screening process usin~ 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 any 
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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 you 

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. I just don't want to do that. I expect that 

most of you are familiar with that from the meeting in 

April. 

What I do want to point out here is that you 

have this figure in your notebooks with the Calico Hills 

in addition. I want to just 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 AI. 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 says 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 around here. 

Two panels would be developed to start with and 

then as the mining development advanced to the third 

panel~ 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 look 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 

repository 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 

minin~ proceeds back and forth across the whole block and 

it is advanced retreat mining, if you will, with advanced 

emplacement behind it. The whole thing marches across 

this way. 

If you 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 quite 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 territory that 

are on one side or the other of that fault, not putting 

the repository across it. 

Furthermore, it develoms 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~s developed the techniques for steps in 

the repository configuration so that each one of those 

blocks is much more horizontal, much flatter. 
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Operationally, it ]]as some real advantages. From the 

standpoint of those structural features, it may have some 

advantage too. 

So those are some of the facets of the various 

options that we have to look at. I hope to just motivate 

that from using this figure only. I would be happy 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 to bring you 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 you have the center 

drift which is a potential area also. 

I don't know that there is a whole lot more tc 

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 
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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 

opportunity 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 

passed us the recommendation of either their Strategy 2 

or 5. Their Strategy 2 looks 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 I 

show you will have those structural features shown on 

there. 

What I want to do is get to the combination of 

this information and what I ,just showed you 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. $o what we 
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have then -- this shows only one access down here. In 

the notebook, you'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. 

Verz simply~ I~ve shown you one access, 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 goin~ 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 layout in the Calico Hills, and I overlay that onto 

B-4~ I get that. So what I~m showing you is how we have 

~ o n e  a h e a d  a n d  d e v e l o p e d  t h i s .  

T h e s e  t w o  a r e  p r e t t y  s i m p l e .  T h e r e  a r e  o t h e r  

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 you see 

how that's done? 

MR. HUNTER: AI~ .lust a point. We were given 2 

or 5 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 amounted to the same thin~ at the Calico 

Hills level anyway. 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&S, Fenix & Scisson that did that. You ~uys 

can take the bow. There are just a lot of people that 

have been really workin~ hard. These figures are just 

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. I 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 friends in the group here. 

Base case, here you see right off that we now 

}]ave two accesses from the main test level down to Calico 

Hills. We think that's in keepin~ with the requirements 

of 30 C.F.R. 57, MSHA reguirements. 

In this case, that table will show you 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 yesterday, you 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: AI, terminology. Base case, 

,you mean a baseline that you would be working from? 

MR. STEVENS: Let me explain that base case. 

The base case was essentially our 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 

]ayout 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 C, hapter 6 a 

12-foot shaft and a 8-foot raise bore. Back in Section 

~%.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 shafts had been located in a location 

outside of the potential flood 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. 

MR. REITER: Is that modified Title If? Is 

that what you called modified Title II? 

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

Title 2. 

that? 

MR. REITER: Is that what is equivalent to 

MR. HUNTER: Yes. 

MR. ALLEN: Our diagram is somewhat different 

from this. Is this a modification or just a difference 

in alignment in the way the thing was xeroxed? 

MR. 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? 

MR. KENNEDY: A1, 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 you for pointing that out, 

I think I've said all want to say about this 

phase. 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 Calico Hills? 

MR. STEVENS: The groundrules that we've had in 

terms of testing requirements for drifting to the major 

features, as that we impose load on the accesses, is that 

we want to be able to support I0~000 feet of drifting. 

MR. HUNTER: In the repository level? 

MR. STEVENS: At the repository level and 

].9,000 down }]ere, the addition of the Calico Hills 

exploration has a significant impact on that part of the 

whole design. 

Configuration A-I is number two in your 

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 supposed 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: 

MR. McFARLAND: 

MR. STEVENS: 

Yes. 

You mentioned earlier? 

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 ways 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: AI, 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 I 

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 .just such matters as that, 

information to be readily available to the assessment 

panels as they evaluate these options. 

MR. REITER: AI, maybe I missed this, but why 

is it when you have the ramp in A-I, 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 opportunity 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 Ca]_ico 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 

tc 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. 

This 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 public 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 is 

coming out~ you'll have a plume, I suspect and the ~ublic 

might find some value in not having that at that 

location. 

So 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. 

WeJve 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 is another option which shows a ramp 

going down to the Calico Hills~ basically a two ramp 

access to the main test level and then an extension on 

down the shaft and a ramp to ~et to Calico Hills, again~ 

part of the various options, features for evaluation. 

MR. PRICE: Does that ramp intersect Solitario 

Fault or is that just the way it looks? 

MR. STEVENS: No. Solitario Fault is out to 

the west. Drawing in isometric will do these things to 

you. 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 6 
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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, ~et 

through that set. 

MR. McFARLAND: AI, 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: 

MR. STEVENS: 

Yes, that's right. 

We don't give much credibility, 

at this point, to the large hole drilling because of the 

necessary liquid involved. Nevertheless, we wanted that 

in our database. 

The configuration you'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 questions 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 just ,one 

kind of practical complications that's going to have on 

us in terms of drifting all the way to the other end. 

MR. McFARLAND: AI, in response to your comment 

on the sensitivity of the configuration to the 10 C.F.R. 

6015(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? 

MR. STEVENS: At this point, one of our 

configurations show two ramps into the Calico Hi].Is. 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 reconm~ended 

configuration is something we need to pay attention }o in 

this methodology. 
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MR. HUNTER: Russ, this option I think is the 

only one that eliminates any critical pathway to the 

surface. 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. I 

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 similar to what you've seen before. In 

this case, this access goes out into Solitario Canyon. 

That makes this configuration markedly different than 

anything else. 

All other configurations have this facility 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: 

MR. ALLEN: 

MR. HUNTER: 

No. 

That's been ruled out. 

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: AI, 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. 

A1 indicated earlier that these options, the 

various ways you configure these options, the elements, 

were not necessarily independent, and that you 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 you, 

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 you can only test drive a car. 

Basically, what I was trying to indicate is 

every option 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 reconfi~ure 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~ AI. 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 it 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 

particular combination of features is in fact a good one. 

MR. REITER: It'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. 

MR. HUNTER: And you 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 layout of the repository was 

such that the repository was laid out in horizontal or 

level blocks 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 

placement holes relative to that drift if we can ,just 

stay away from it so to speak in the total block~ and 

offers 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 also 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 any 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 you 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 

provide raised boring -- shaft backup between levels. 

In that regard, it's similar to Option 8.I 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-I except the 

southern location as opposed to the northeastern 

location. 

Finally, back to a number which doesn't fit any 

of the ABC's, it's called R-ll. That is the one option, 

older historical option, that has made it through our 
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In other 

words, it's a TVM layout 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 

you have any questions that you'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 fairl~ 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 question that goes with it. 

The Board has looked at two or three 

possibilities on their own and I just have had an 

opportunity to speak with two or three outside people 

from the Board about this possibility. 
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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 you 

to accomplish some prioritization or perhaps more 

comprehensive testing, or more comprehensive looks at 

certain things. 

I would agree they would probably be at the 

design stage where you're looking at your preferred 

option and then sort of tailor that a little bit to maybe 

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 chat we 
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will investigate. 

MR. PETRIE: Just a minute, AI. Did you get 

your question 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 question 

that came to my mind is, is there an additional option 

that should be thrown in and looking at the presentations 

you have made, the feeling I had that the concerns that 

we have be able to fit the variety 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 youJve 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 you 

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 the~ bein~ used 

to try to understand basic 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 ought 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 ~oing and significant 

horizontal drifting to get to these features is something 

as we see it developing here is very good to see. 

MR. BERNARD: AI, in that slide there where you 

show Option C, you have an upper and lower block. What's 

the vertical distance between the two blocks? 

MR. STEVENS: Help. 

MR. 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: Certainlv, the difference in time 

to get from top. to bottom, the differences there would 

show up. 

MR. McFARLAND: But you 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 mapping 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 

you 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 you'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 you'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: Is this the development of the 

repository? 

MR. HERRIG: 

MR. STEVENS: 

concern here. 

Yes. 

Which is not the principal 
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MR. HERRIG: Not principal concern but there is 

another difference, Russ, between the two methods, not 

just the mechanical -- 

MR. McFARLAND: I understand. Then the A case 

is the mechanical development of the repository and B 

case -- A is drill and blast development of the 

repository and B is mechanical development of the 

repository, and in the ESF. 

Do you feel that a drill and blast development 

of the repository is a real option? 

MR. HERRIG: Yes. 

MR. McFARLAND: Fine. 

MR. HUNTER: To clarify Russ" question a little 

further, then the second question is the drift law 

mapping question, the principal question on construction 

method. 

MR. McFARLAND: 

MR. STEVENS: 

Exactly. 

The answer to that is as it 

stands right today, that is the principal difference. 

However, we're attacking that question also. 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 

your design -- a possibility. 

Could we go back to your Option C-I 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 to 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 shaft which would determine very nicely for 

you the stratography, would probably show you also the 

strata in which you would like to have your best joint 

information and a horizontal picture of it. 

So, a possibility would be to sink it by any 

method you 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 is give you a very early picture 
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of three dimensions of that first 200 feet. Then when 

you get in your 150 foot depth or i00 foot depth, let's 

say, you meet a I0 inch hole that has already been 

drilled from the surface. Since you have a hole there, 

obviously you bring in your 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 wit}] the road header or the boom cutter 

which we saw operating in the G tunnel; you 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 easily be i0 

or 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 opportunity 

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 depth or 
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wherever they have found the candidate horizon ,Dr strata 

that they want to investigate, come out again and repeat 

the process. 

In that way you 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 

peoples" minds when they 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 

information would be considerable. 

MR. PETRIE: There's no doubt in my mind that 

these things can be considered. We must keep in mind 

when we do these that we need traceability to the basis 

of these decisions and keep in mind the regulations 

associated with penetrations of the repository block, and 

continue 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: 

yes. 

MR. STEVENS: 

In the Calico Hills as well, 

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? 

That we know where it is in depth MR. STEVENS: 

so we can -- 

MR. REITER: You're breaking it up at various 

levels. Is that predicated on certain assumptions of 

what you're going to find there? Could this be thrown off 

if you find something radically different? 

MR. STEVENS: I had another one on the vue~raph 

here. This configuration shows this drift running along 

}]ere 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. STEVENS: I understand what he's asking, I 

think. 
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MR. HUNTER: Is 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: I ~ust 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 

accon~odate 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 

crossin~ 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: I think this highlights the 

purpose 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 you had with 

it and where it was at several levels. Then you would 
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design the repository around it, if that was a necessary 

thing to 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 or 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 layouts than 

you'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 quantitative 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 you 

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 you 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 to 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 considerably lar~er than that, so there is room to do 
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that additional testin~ or whatever would come up. 

Just some information on water and other 

materials usage for questions of what impacts those might 

have in terms of potential impact on waste isolation, for 

example, and a detailed breakout of the schedule, this 

shows it in bar chart form but the total construction 

time and testin~ time will be identified in number form 

to break those out for each one of the options. 

I think the stack is probablz on the order of 

an inch thick of supporting information for each one of 

those options that will be made available to the 

evaluation panel members, a ~ood deal of information. 

MR. ALLEN: Before we ~et too far away from it, 

could I come back for a moment to the question Leon just 

asked on a little different material? 

Am I right in thinking that the C options where 

the fault is used to separate repositorz blocks at 

different levels and so forth, it has no advantage in 

terms of dealin~ with the fault over the A and B'? In 

either case. Vou can step off just as far as Vou wish to? 

The only advantage to the C option may be in 

the minin~ activity itself being on level plains, is that 

right? In either case. you can step away from the fault, 

,just, as much as you wish to? 

MR. STEVENS: Well. let's look at a B case. 
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There Vou see the emplacement drifts move back and forth 

across 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 yet to 

h,e determined. 

The difference between this configuration and 

the C configuration is that those emplacement drifts do 

not cross it in the C configuration. The blocks are all 

one one side or all on the other side of that major 

drift. 

MR. ALLEN: So J t entirely has to do with 

economics of the operation and so forth and nothing to do 

with the dealin~ with the fault itself9 

MR. HUNTER: In the B case, there would be a 

drift which would connect with the emplacement drifts 

whi ~ , , ,_n did intersect the fault. If the fault wer.e 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 option, vou have the potential of 

avoidins that. 

MR. CORDING: You're really tryin~ to isolate 

the fault so the f]_ow can't come to the canisters. .In 

this option, you don't hit the canisters but there's a 

possibility that water could communicate? 
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MR. HUNTER: I wouldn't respond to that because 

I donJt know if there is flow 

MR. CORDING: I'm sayin~ if there were flow in 

that -- 

MR. REITER: Tom, the question was is that 

separate configuration somehow limited to what you can 

find in the fault -- if you find a wide embrocate zone of 

the Ghost Dance Fault~ would that eliminate that option 

or eliminate .... 

MR. HUNTER: Eliminate C'? I think how you 

actually do C, which is done years from now when and if 

you design the repository, would be done based on what 

you learn about that fault. $o if you need a bi~ offset, 

and you judge that to be the case, you would 

MR. REITER: The critical thin~ is you're not 

tied into some preconceived notion of what the Ghost 

Dance Fault is that you're ~oin~ to find? 

MR. HUNTER: That's correct. 

MR. ¢,TEVEN~: I think what I want to do }]ere is 

not go through the rest of these slides but merely to 

point 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 

potential for impacting the ability of a site to isolate 

waste~ I0 C.F.R. 121 evaluation 
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MR. PETRIE: AI~ l'd like to speak to Don and 

the Board. Do you want us to try to speed thin~s up? 

Are you happy with the pace at which we're ~oin~? We are 

~oin~ to be a little bit late. 

CHAIRMAN DEERE: Yes, I think we would like to 

try to ~et into the next talk this mornin~ if we could, 

so maybe could speed this up a little bit now. 

MR. STEVENS: I propose to just sum the final 

set of vue~raphs up here with just usin~ 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 those factors for each of the 

options. 

That is a~ain part of the total package of 

information, that reference information~ that Tom's 

talked about for each of the options. 

I think I've probably taken enough of ~rour 

time. 

record? 

MR. HUNTER: Could I add two thin~s for the 

One is that in all cases at the repositor~v 

level, the driftin~ does include ~oin~ to the Ghost Dance 

Fault and we would like to reinsert our complementary 
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remarks for getting those vuegraphs ready on such notice 

to F&S. 

The next speaker is Lee Merkhofer who will talk 

about the methodology development. 

MR. PETRIE: Dr. Deere, this ma,v well go into 

]:00 or 1:30. Why don"t you cut us off when ,you fee] like 

it? 

CHAIRMAN DEERE - Fine. 

MR. HUNTER: For. the panel, Leers talk has two 

major components. Lee, is it conceivable to break for 

lunch at the break between the two components, between 

the pilot study and the methodology? 

MR. MERKHOFER: Yes, absolutely. That's what I 

would suggest you do. 

MR. HUNTER: Great. 

MR. MERKHOFER: As A1 indicated, I~m Lee 

Herkhofer. I'm associated with a company called Applied 

Decision Analyst, Inc., located in California. Lest 

there be any doubt after reading the name of our compan,v, 

mv area of specialty is decision analysis. 

I"m one of two decision analysts from our 

company supporting this effort. The other is Phi] 

Beckhew. Phil, could you raise your hand in case people 

want to ask you some questions? 

As we just indicated, I've been tasked with 
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covering two topics. One is to ~ive you an overview of 

the decision methodology and I'll tr,v to go through that 

quickly right now. The second topic we can try to get to 

after 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 one of the methodologies tha~,'s 

used in the study. 

There are other methodologies, of course. For 

example, there was a methodology that was used to conduct 

the screenin~ of options but the particular as];~ect of the 

methodology that I'll be talking about is the methodology 

that's used to take the candidate options, the 17 options 

A1 just spoke about, and conduct a comparative evaluation 

that leads to the ranking of those options. 

My overview of the methodo!og.v will address 

three topics. First, I~d like to say a little bit about 

what seemed to me to be the distinctive characteristics 

of the methodology. What I'll try to address are what is 

the distinctive feature of the methodology relative to 

the decision analysis methodologies that we hear([ about 

in the other studies yesterday, and then also, what some 

of the similarities are between the methodologies we use 

in here and the methods we heard about yesterday. 
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Secondly, I'd like to quickly outline what 

seemed to me to be some of the key concepts that are 

important to the understandin~ of the methodology and 

finally, I will outline the steps we are undertakin~ in 

order to develop and apply the methodoloz.v, the actual 

detail on where we are now, what specific aspects of the 

methodology we~ve alread~ implemented~ and the partic:ular 

inputs we've alread:v fe].t. Paul Gnirk will ~o into that 

in more detail after lunch. 

With respect to some of the distinctive 

characteristics of the decision methodology, first of 

all, I think it's worth pointin~ out that, the approach 

we've adopted involves explicit consideration of the 

impa:nt of the ESF choice on several key downstream 

decisions and events. 

Tom has already alluded to this to some extent. 

In thinkin~ about the ESF option, we recognized ver~v 

quickly was that particular choice, the choice of an ESF 

option, has a fairl~, broad range of implications. It's 

not simpl~v limited to the issue of an assessment of what 

the releases would likel.v be from a repository at. Yucca 

Mountain, but other issues as well, includin~ more 

complex issues related to regulatory approval. 

The ESF facilit~v itself involves fairly 

significant physical chan~es at the site. We have to 
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address the implication of those chan~es in terms of such 

thin~s as worker safety~ environmental impact~ costs~ 

schedule and that sort of thin~. So there"s a wide range 

cf impacts that we explicitly had to address. 

The ma~jor effect of that~ in terms of the 

methodology~ is on the decision tree that we're using. 

As you'll see~ when I displa~v that decision tree~ it, 

involves a wider range of factors than were necessar'y to 

be looked at in the other studies that we talked about 

yesterda.v. 

Secondly~ as in the other studies, we are 

relying quite heavily on professional .judgment to provide 

the basic inputs to this studv~ but I want to emphasize 

here informed professional judgment is something we feel 

is very, very important in our study. 

Both A1 and Tom have alluded to this airead,v~ 

the fact that in addition to takin~ a lot of care in 

selecting the participants so that their field of 

expertise match the particular types of questions that we 

need to have answered~ in addition~ those individuals are 

tasked with reviewJn~ the information base that is 

provided to them and conducting appropriate analyses~ 

runs of models and so 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 we 

recognize the importance here of taking care not only to 

insure that the individuals who provide these judgments 

have the qualifications to do that, but that we have to 

document very carefully the reasoning that underlies 

those judgments and also the process bv which those 

inputs and the analysis is conducted. 

In addition to providin~ very detailed written 

descriptions of the lo~ic underlying the various 

components of the analysis as Tom Hunter mentioned, we 

have a court reporter ~]o is transcribing all of our 

meetings with our various panels and within the core 

group so that we have a thorough documentation of 

everything that goes on as part of the study. 

MR. McFARLAND: Were these meetings ever 

advertised? Do you ever have observers at the meetings? 

MR. MERKHOFER: Let me defer that ,%uestion. 

MR. PETRIE: The meetings themselves are not 

advertise8 in the sense that you're thinking of !'m sure. 

They are documented within the project. 

MR. McFARLAND: You don't invite the State to 

watch? 

MR. PETRIE: No. There are observers from 

other parts of the project who are independent of the 

actual work going on but a~ain, I don't think that would 
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be in the sense that ~rou~re thinkin~ of. 

MR. McFARLAND: Thank you. 

MR. MERKHOFER: The fourth key characteristic 

that I wanted to point out here is the use of formal 

decision analysis lo~ic~ very similar to the other- 

studies with the addition that we are relyin~ on an 

additional component or element, of decision analysis~ 

namel.v the use of what's called multiattribute utility 

analysis as a vehicle for dealin~ with the multiple 

objectives that are associated with the choice of ESF 

option~ the multiple thin~s we would ]_ike to t~,v to 

accomplish. 

Warner~ yesterday~ referred back to a stud~ 

that I think most of you are aware of that was conducted 

around 198[~ which evaluated alternative sites for the 

repository. That study incorporated or used MULTIAT 

utilit,v anal,vsis and in fact~ we are borrowin~ a fair 

amount of the basic machinery of the analysis from that 

earlier study. 

As some of you know~ because I know some of you 

were involved in the National Academy of Science Board of 

Badioactive Waste Mana£ement Review of that app]ication~ 

the DOE asked the Academy to review the use of MULTIAT 

utility analysis. 

The Academy~ amon~ other thin~s~ concluded that 
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the.v felt, the use of MULTIAT utilit.v anal.vsis was a 

vehicle for accomlz, lishin~ that part of the anal.vsis 

dealing with the multiple objectives was an appropriate 

and useful way of add~essin~ this kind of problem. 

I ~uess it's also worth pointing out that the 

Academy also pointed out -- which we all feel ver.v 

strongly about .... the decision anal.vsis in general and 

the MULTIAT utility anal.vsis in particular - are a 

vehicle for aiding the decision-making process. This is 

not a methodology whe~-ein we simply turn the crank and 

out pops the decision. 

I~d like to address now some of the key 

concepts that are critical to the understandin£ of the 

methodology. 

The first involves the overall philosophy or 

lo~ic for the stud.v and that logic involves two ke.v 

phases or two key steps. The first is an effort to 

identif.v what possible end consequences are of selecting 

each of the ESF options. 

I point out here that I've edited the slide a 

little bit to hi~hlicht what appears to me to be an 

important distinction between the two steps. The fi[~st 

one is to identify what the possible consequences are and 

to £ain some understandin~ of how likel.v those various 

consequences are. 
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We have to worry about range of possible 

consequences and likelihood because of the uncertaint,v 

that's connected with the process. So the first 

component is essentially what you mi~.ht call a 

consequence 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 choic, z. 

mi~]ht be. 

The second step is an effort to determine how 

desirable these possible end consequences are or more 

specifically, these possible probability distributions on 

these sets of end consequences. So that's a desirability 

assessment. 

That allows us to translate these estimates of 

what the consequences might be to some overall major of 

how desirable those consequences are and then how 

desirable that particular ESF option 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, namely this part 

of the effort, this consequence assessment, is primarily 

technical in nature. We need to rel.v on technical 

judgments or judgments of fact and information whereas 

this component of the analysis involves value judgments, 

,judgments that are primarily policy type judgments. 
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This distinction has allowed us to basically 

( 4- c)rAanize the effnru of the analysis in such a wa~ that we 

re].v upon technical ~roups to help us with this part of 

the analysis and we rely on DOE management or DOE 

policymakers to help us with this part of the analysis. 

This separation is something that's been 

recommended by the National Academy of Science, the 

Environmental Protection A~ency and others, so that's 

point one, the overall philosophy of the lo~ic underl.ving 

the study. 

The second key concept is the use of decision 

trees. You heard about decision trees ~,robably more than 

you want by this point. 

This particular decision tree happens to be the 

basic tree that we"re usin~ to represent the 

possibilities and the downstream decisions and events 

that are be&n~ considered in the study. 

T should point out right away that this is 

about the simplest decision tree that we could construct 

that we felt captured the key elements of the problem, 

the factors that had to be addressed in the anal.vsis. 

ThrouAhout this study we have tried to walk the 

line between the desire of keepin~ 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 ~ross simplification 

but our hope is that it captures enough of what's 

relevant here to allow us to reach some useful 

conclusions. 

A~ain, a decision tree is basically a 

chronology and reads from left to risht. The first thin~ 

that happens~ accordin~ to our model here, is a choice 

from among the 17 ESF options. At that point or after 

those options have been implemented and testin~ is 

conducted, some results of testin~ occur. 

We've represented those results in the simmlest 

way that we could imagine. We said, in effect, that 

after ESF testin~ has been completed, the results of the 

tests }have been analyzed, various performance assessments 

have been run, there will be a conclusion reached and 

that conclusion, in the simplest form, will be one of two 

thin~s, either the conclusion that the site is 

effectively okay, or that it's not okay. 

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 ErA 

performance standards. 
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So it's the same kind of plot that Bruce Judd 

was showing earlier wherein we looked at an assessment 

about what the certainty of a release would be and if 

those releases lie to the left of the requirement, the 

EPA requirement, then the conclusion would be that the 

site seems to be okay. 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 okay. $o the two possibilities are, its okay 

to go to the next step: there's a problem wfith 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 regulatory approvals will be 

~ranted or they won't be granted. A~ain, the assumption 

is if they are not granted, the site 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 repositor~ ~ 

configuration. 

The selection of an ESF option constrains~ to 

some extent the repository design and certainly 

influences the kinds of repository configurations that 

seem most 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 

is described as part of the option which would be our 

best guess to what that subsequent choice would be. 

That doesn't rule out~ of course~ the 

possibility that when you ~et to this point~ other 

options may at that point seem superior but for the 

purpose of the analysis~ the analysis assumes there was a 

particular repository configuration that is specified as 

]:,art of each option. 

Then finallv, there is the uncertainty 

r'egarding whether the repository 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 potentially can 

be influenced or affected bv 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 

earlier the analysis is based on the idea of first 

estimating the consequences of the choice of each ESF 

option and in estimating those consequences, it"s 

important to recognize the tree lays 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 r:ther possibilities. 

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 methodology involves the 

use of Multiattribute Analysis or MUA. This slide is 

designed to give you a very quick introduction to what it 

is that MUA tries to do and what its role is in the 

evaluation. 

It's purpose is to translate the various 

consequence estimates into a conm]on measure of 
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desirability. It"s technically in the literature, 

utility or UTILS. 

~fhile accounting for two important thin~s, the 

two things that MUA attempts to account for is first the 

relative desirability of doin~ well versus poorly on a 

particular performance measure. I~ii come back to that 

in a moment. 

The second one is the relative importance of 

each of the performance measures. This one, I think is 

probably fairly intuitive. This one perhaps not so 

intuitive. 

W11at we are doing here is again we have various 

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 try 

to define them in a reasonable way. We try to define a 

way of measurin£_ the level of impact certainly sc that a 

higher level of impact reflects a hi~her level of 

underdesirability or perhaps influence, so there is an 

orderin~ obviously that"s important. 

We don't know for sure when we define these 

mea~ures that a unit change from say a very high level of 

adverse impact, say a 10 percent reduction of 

environmental impact, is just as desirable as a 10 
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percent reduction in the environmental impact from a 

relativelv low value. 

What l'm getting at here is we don't know for 

sure that these measures of impact have a linear 

relationship to a measure of desirability. We have to 

account for the fact that maybe on a defined ! to 10 

scale, they are going from a i0 to a 9 on that scale may 

be more or less desirable than goin~ from a 3 to a ',2. We 

have to check whether that's the case. 

The particular way you do that mathematically 

is worry about developing these translation of scaling 

functions -- in the technical literature, they are called 

single attribute utility functions -- to account for the 

fact that it may be worth more or less for a unit chan~e 

at one point on the scale than it is for that unit chan~e 

on some other point. 

Of course the second part of what MUA accounts 

:for the relative importance is in a simple fashion, a 

matter of establishing a set of weights to these various 

measures that account for the relative importance c~n= 

those measures. 

MR. REITER: Would you relate back to your 

point, about technical and policy? 

MR. MERKHOFER: Yes. Remember the earliest 

side of the concept made that point about separating the 

EXECUTIVE COURT REPORTERS 
( S 0 1 )  5 6 5 - 0 0 6 4  



I 

2 

3 

4 

5 

6 

7 

8 

9 

i0 

ii 

[2 

13 

14 

15 

]6 

17 

18 

I q 

20 

24 

c-5 

118 

technical from the policy or value judgments. Our primary 

tool for the technical side, or at least one of our 

primary tools, 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 analysis which relates to value issues 

is the responsibility of the managers~ DOE polic.vmakers 

who are contributing to the study. 

MR. REITER: Both levels? 

MR. MERKHOFER" Both levels, yes. I guess I 

should gualifq that a little bit. Sometimes when you're 

dealin~ with an issue, an environmental one is a good 

example. 

As you"re going to see later with Paul~ there 

are several different scales for environmental impacts. 

Sometimes it takes some very detailed technical 

understandin~ to understand exactly what it means, what 

the implications are of a particular level on that scale. 

~Sometimes there is an importance to havin~ 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 

requirin~ from influence diagrams in our stud.v. This is 
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an important point. 

We are usin~ influence diagrams and other 

analytical tools in the study to relate the inputs that 

we need for our decision tree to more specific~ concrete 

evaluation questions. 

What l've displayed on this slide is a 

particular example. There are actually about I00 

different detailed evaluation questions that are 

represented by factors in the various influence diagrams 

that we've already alluded to. 

Each of those factors implies a specific 

evaluation question that must be applied to each ESF 

option. Here is one out of about i00 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 employ a construction 

method or an approach to construction that will adversely 

impact the conduct of natural barrier tests? That is a 

specific question 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 yesterday 

and I think it was Hollis who made the point that when 

evaluatin~ testing, studies show that it is easier and 

more accurate for people to make assessments on this 

guantit~ that is, how well does the test do in 

identifying true conditions than it is the reverse 

quantity which is ~iven that you have an output of a 

test, test says for example the site's okay, how likely 

is it the site is in fact not okay. 

That's a very difficult thin~ to estimate. 

This is also difficult but easier but the mathematics, in 

particular Bay's Law (ph), allows us to make that 

translation. 

Going back again, we have an influence diagram 

for this factor which is one of our basic inputs, and 

this is one of a large number of specific evaluation 

questions that must be addressed before that assessment. 

can be complete. 

±Aere are then calculations in this case, 

Bay's Law -- that allows us to do the inversion. Here 

that particular quantity which is the residual .... you 

might think of it as the residual possibility or 
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probability that the site is a bad site, even though .vc)ur 

testing sa,vs it's okay, that quantity is then translated 

through additional calculations to several ke,v inputs in 

the decision tree, namel`v the test outcome 

probabilities -- that was one of the branches I showed 

you in the decision tree. That's calculated from this 

number and some other numbers. 

The estimated likelihood of re~ulator,v approval 

is a function of a number of thin~s, including this 

residual probability. Our post closure release 

estimates, whether releases are ~oin~ to be low, hish, 

best estimate or more ~enerally what that probabilitv 

distribution is, is a function of that quantity. 

My point a~ain on this slide is that whereas 

the ultimate figure of merit is expressed on a very hi6{h 

level, there is a tie that through the decision tree and 

ultimatel,v some very specific evaluation questions. 

I have one more slide here before the break. 

As I mentioned I just wanted to outline what the key 

steps of the methodology are and Paul is ~oin~ to ~o 

throu~.h in much more detail about where we are with 

re~ard to the steps. 

The basic steps., there are ten of them 

altogether establishin~ 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 objectiw:~s 

that we want this decision to satisfy. 

That gives us a foundation we need for 

identif,ving performance measures, for quantifying the 

consequences of the ESF option choice, then we split here 

and do some work on the value side working with DOE 

managers. 

We have to worry about verifyin~ certain 

independence assumptions to make sure that the 

aggregation equation that we used in MUA is a reasonable 

one. We have to develop those scaling functions that I 

mentioned. Again, they are called Single Attribute 

Utility Functions and we have to develop these weights 

for scalin~ factors. So 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 

estimatin.g the conseguences, and probabilities. A~ain, 

we have used the shorthand terminology of saying that"s 

what we mean by scoring. We mean by scoring estimatin~ 

the conseguences and probabilities. 

Finally, usin~ the MUA process to aggregate the 

scores, conduct the analysis, perform sensitivity studies 

and then finally, based not only on the output but the 
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insights we've ~enerated, rank order the ol)tions. 

Are there questions on the overview? 

(No response. ) 

MR. BROCOUM: What time shall we reconvene? We 

are a little behind schedule, I believe. 

CHAIRMAN DEERE: What"s about the most rapid 

you can get lunch and get back, about a hour and ]5 

minutes or can it be done in little over a hour? 

MR. BROCOUM- Let, me ,just suggest, it's going 

on 12:10 p.m.~ why don't we just make it l:S0 p.m. 

CHAIRMAN DEERE: 1:30 p.m. 

(Whereupon, at 12:10 p.m.~ the meeting re~zessed 

for lunch, to reconvene the same da.v at 1:30 1~.m.) 
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A F T E R N O O N  S E S S I O N  

CHAIRMAN DEERE: On the record. 

MR. HUNTER: We were asked to provide the list 

of our segregation of f3CP tests in the suitabi]it, v and 

design, we have that list and we're makin~ copies now and 

we wil. l provide them to the panel. 

CHAIRMAN DEERE : Fine. 

MR. MERKHOFER: You"If recall that the next 

scheduled presentation that we have is to describe this 

pilot studv that plaved an important role in helpin~ us 

design the methodology and also ~ain some underst[<ndin~ 

of what the methodology enta'_led. 

Since we are somewhat behind schedule, l"d like 

t,o suggest that we mo thorough these slides quickly ,~]d 

ce~"tainlv I'd be delighted if some members of the Board 

are interested in hearin~ more of the details as to how 

the F-,ilot studv was applied, and l'd be very ha1.:,l:,~ to ~o 

t hrou~h that. 

-,~ the pilot ~_~tudy is set ur, The presentation <~ 

to address six topics. A~ain, I~ll ~o through some of 

these quit]{] y. 

The role of the pilot stud),,. I"]l .jllst outline 

the ol:,tions that, were considered, the components of the 

decision tree that was used in the pilot study i~-,c, ludin,~, 

the scenarios, costs and benefits considered, the 
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performanoe measures, unoertainties~ the analvsis~ 

sensitivit.v studies that were conducted and the 

c o n c l u s i o n s .  

With the role of the pi]_ot study, it had three 

ma.jor functions. The first was to test the feasibility 

of the a]=q=,ro_~ch. We weren't at all certain when we 

eri~ina!l~ considered usin~ this formal decision an,':~i)Isis 

al:q:,r~,ach that we could in fact apply it so we war.ted tc 

verif.v that. 

The second was a ver.v im]:,ortant role tc 

determine the e!ement~ ~, of the ,methodology ].ike]v to be 

most significant in determinin~ results. As ~.'ouve 

already ~athered~ I'm sure~ it's a fairly cc~mprehensive 

in the sense of a lot of factors are bein~ consiCered. 

We wanted to .~ive some sense of which of those 

f_~etors would be most important in determini.n~-~ t, he 

rankin~ of options. We found in the ear]ie~ ~ study ! 

'~lentioned~ the Evaluation of Alternative fSites f©~.~ the 

Repository that a pilot studv we conducted in suppo~tt of 

that analysis proved very useful in helpin~ us te focus 

effort. We ho~,ed the same thin,~ would occur here. 

The third role was to demonstrate what the 

analysis wou].d include and the tvpes of outputs that 

could be produced. 

One important deliberate omission on the slide 
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is to indicate that the pilot study had an,v ~o!e in 

~<,roducin~ defensfble results. That, was not the ~:oal of 

the pilot study and I want to emphasize the numl.~e, rs },~ou 

see as part of the pilot study are illustrative onl~z. 

The:¢ are not. meant to be defensible estimates of the 

options that were considered. 

To test the pilot study, we took a look at four 

1~enresentative, hypothetical ESF options and I'll. let you 

just take a look at those for a moment as you can see the 

o~:,tlons involved -- different access methods, different 

construction methods, different layouts and different 

~eomet, ry. 

A~ain, bec,.ause the studv is more illustrative 

than anythin~ else, the important point is to note a 

variety. We wanted to be sure we considered a 

representative sample of the types of options that we 

expected at that time would be subjected to the full 

anal.vsis. 

If there are no questions on those, we"ll 

r-,rocee:J to the decision tree. Let me point out as the 

pilot study, this was conducted before we had the ~ood 

sense of what ought to be in the decision tree, so =}~is 

decision tree, the one that was used in the ~:~i]ot study 

Js a little bit different than the one I showed ~ou 

earlier. 
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T h e  t w o  m a i n  d i f f e r e n c e s  a r e  o f  c o u r s e  w e  a r e  

only lookiny, at four optic, ns he~.'e in the pilot st.ud~,. 

that in ad@ition to the factors I showed you in the 

official decision tree we're cur.rent]_),, using, we had in 

addition a node in the tree and some branches to indicate 

the results of surface space t, estin~ and other non-ESF 

considerations. 

We ori~ina!!v reco!znized that there was a 

possibility that the re~u,..,.ts of non-ESF testin~ alone 

<rould produce an identification of a problem that was 

sufficiently si,~snificant to lead to scenario five which 

~,'ou will see in a moment. 

It turned out. as you'!! see in the pilot 

studv~ that the probability of this outcome rea.Ll~, has no 

significance whatsoever in te'_.nns of the rankin~ cf the 

options. 

I ~uess the only other difference in it is the 

tree I showed you earlier I had drawn in just for the 

optics right in between here~ the results of ESF test in,~ 

and re~ulator;~, authorization, a branch that [ labeled 

repc.,sitorv to reflect the fact that we are associat, in~ a 

~,articular repositor~, confi~.~uration with ESF. Other than 

that, it's pretty much the same. 

I mentioned a basic concept of the methodclo~;/ 

was %o estimate %he consequences associated with the 
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c h o i c e  o f  e a c h  ESF  o p t i o n .  A t  t h i s  p o i n t  i n  t h e  p i l o t  

s t u d y ,  we d i s t : i n ~ . u i s h e d  t w o  b a s i c  t y p e s  o f  c o n s e q t s e n c e s .  

One  t y p e  we c a l l e d  s o c i a l  c o s t s .  T h e s e  a r e  t h e  

p o t e n t i a l ,  a d v e r s e  i m p a c t s  t h a t  t h e  c o n s t r u c t i o n  o f  t h e  

EEF z - e p o s i t . o x - v .  _. . a n d  s u l : . , s e ~ u e n t  c . l_ ,~ule~ ,-~ -" o r  r e t r i e v a l ,  m i K h t  

produce, adverse impacts on human health, the environment 

a n d  so) f o t . t h .  T h o s e  a r e  t h e  t h i n ~ s  t h a t  we r . e f e r z - e d  to,  

a s  s o c i a l ,  c o s t s  c o n s e q u e n c e s .  

I n  a d d i t i o n ,  we n e e d e d  t o  r e c o ~ n i s e  tha t : ,  t h e  

s c e n a r i o s ,  t h e s e  v a r i o ~ l s  ] : ,a t .hs  o f  t h e  t r e e  r e p r e s e n t  o r  

r e f l e c , . ,  d i f f e r e n t  w h a t  we c a l l  b e n e f  ' ~ ' -  I~,L~. ±he m o s t  

important one. ~o-f course, is that top half t,h~-ou.a~,h the 

tree, the one that results in peposito~'v closure has 

associated wit}: it t, he fact that you've ,fsc, t a pet-manent 

operatin~ repository. That certainly is a ~ood %hinm. {:nd 

ix motivatin,~s all of the work. 

So we have to account for the fact that 

particular scenario through the tree is very definitely a 

preferred one because of this major benefit. 

The others are similar in that they r.esult in 

no solution to the waste <,r_~b~.em. Howeve~ ~. we did want to 

r, eco~nise that the path t}zrou~h the tree where %,ou 

construct the repositor:¢ but you have to retrieve, the 

wastes produces waste that"s located at Yucca Mo-._mtain 

wher'eas the other scenarios wherein you abandon the site 
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prior to the, placement c~f the waste, the waste then 

remains -- at least that was the as',sumr.,,tion for t:he 

ana!vs i s. 

We then had to come up with a way of measurin~ 

performance c,~- measuring,, the level of these soc "~'~_~i costs 

and benefits. As this slide illustrates, for t, he pi]_ot 

studv there were eight separate quantitative m_.a~.u~.-s'-=,~ 

defined for' the various preclosure, impacts and one 

variable for post-closure -- post- c_~_c sure bein~ 

r a d i o n u , : ~ i i d e  releases expressed as a- fraction ,_.o ~ the EPA 

standard, the same as in the other studies. 

I wat]t to ~i~.re Vov. ,jl~st one ~..~a~hK, 1~.- ¢.~_._ how the 

consequence assesst:let]t was conducted. This has to b e  the 

,Tase for worker fatalities and as I a].readu n]entione:J., we 

borrowed from this earlier HUA a lot cf the basi ~, 

m a c h i n e r y  t h a t  w a s  u s e d  *u,_, ..... c o n d u c t  t h e  con~:,. .~u<.n{r.= ',-~ 

assessments. 

W]~at w e ' v e  . ~ c t  h e r e  i s  t h e  v a r i o u s  o p t i o n s  

c ! e f i n e d  a n d  t h i s  ta}_ .~e  s i m p l y  ] . a y s  o u t  t h e  si~n|m.[e 

c a i . c u l a t i o n s  t h a t  w e r e  u s e d  t,c, e s t i m a t e  t h e  e x p e c t e d  

number ,of worker fatalities that would occur und~.r.. ,~. .... ac.l~,-- 

option wherein all we"re done 5s reco~,nize that there may 

be a.n inherent difference in the worker safet~ associated 

with drill and blast versus tunnel borin~ machines. 

So we've used simply statistical fa%al!t.v 
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r.Rtes, cou]:,]ed with an estimate for the number of 

man}~ours of activity in each ,o]z, tion to produce an 

estipnate of expected fatalities. A~ain. we've selz, a~ated 

ouz ~ estimate of expected fatalities into the thPee ioasic 

phases of the repository which is important beoause the, 

scenarios, those five scenarios through the t.1'~ee~ 

relDresent diffe~ent combinatios of this. 

Abandonment of the site before const:~uction 

woNld on].v .result in these numbers of e:<pected fata].ities 

whereas . . . . .  closure w,~uld consist of these p].us these aq,:~ a 

scenario that inw:~Ives retmieval was assumed to involve 

approximately the same number of additional ,manhc, u~s as: 

emplacement so that .you double these numbers t<., ~et 

entries for the retrieval scenario. 

(:HAIRMAN DEERE: We ~:,Pohabl..v could add some 

information to your database if it's not there~ and I 

doubt if it is since it"s ve~v recent, on deaths with 

tunnel borin~ machines because thev have ,Just finished 

the four mile project nea. ~ Ho,mer. Alaska without, a.n~T 

fatalities. The~; are now ,Just about 60 miles of 

t . u n n e ] i n ~  i n  t h e  l a s t  12 m o n t h s  ~ t  t h e  E n g l i s h  C h a n n e l .  

At the moment there are nine machines r'unnin~ 

and the.v have a total of six fatalities for. 54 miles of 

tunneling, 24 hours a dav, seven da~,s a week f,:za" I?. 

months. So those are i:,rett~r impressive figures. 
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MR. MERKHOFER: Yes. Thank 7¢ou vez~v much. 

Of course the anal~¢sis we are doin~ now for the 

full scale applications attem]:,tin'~ to use a more 

sophisticated logic than this but that kind of Jata is 

exactl~ t}--e sort of thin~ we need. 

That's the consequence assessment ]:,art and ,Just 

as in the full methodolom.v you have to also worry a~out 

value jud~ments and cominm ul:, with a wa~¢ of a~re~atin~_=< 

these various consequence measures to some overa].l 

measure of desirability, we have had to face shat smme 

problem with the l:,i[ot study. 

The simple way it was done in the pilot study 

waa to assume an eq<livalence between and a social cost 

ex]:,ressed in economic tez~ms and a single case of 

statistical worker fatality. 

In the L, ilot study, zou can see the assum~,t~on 

was an equivalent, economic social cost of $i million 

assumed for each case of a statistical workez" fata!it}¢. 

Ths.t Allowed us to translate this measure into dollars. 

A simi ~_,a~" appt-oach was used fo~." the other me.<tsures. 

Let me ski]:, now ahead a ways since youve ~ot 

the ~eneral idea and sh.c,w you the decision t~-ee with the 

numerical inputs assi!2ned fo~" one of the option, for' 

Opt ion I. 

Now the tree not onl.v shows the structure but 
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we have the iowel- part of the slide --- l'm sorr~, this is 

[-,aRe 28. The lower part of the slide summarizes the 

a~re~ation to come up with measures of equivalent -c ~ ~  

costs. This is the component from the adverse effects 

<.ate~ory. 

We've ,~ot a similar column for equivalent 

benefits and I should point out I had an earlier s].ide 

that, talked about the benefits versus the social costs. 

Fox- this particular calculation, we have made more or 

less an arbitrary assumption here, but I'm ~oin~ to 

eliminate that assumption a moment. 

The arbit~arv assum]ntion is what is the benefit 

,.of havin:~ a closed rer:,ositor~; ~. For the numerical 

calculation, we assumed $50 billion. 

We do a sensitivity analvsis to that quant, it v 

and it turns out ~,ha., as lon.~, as ,you assume the benefit 

of the closed repository is at ]_east as large :.~s the 

total soct~.~ cost of cemin~z um with it, ,,J~e rankin£ of 

the options doesn't chan,~ze. If you think about that. i_t 

makes intuitive sense. 

For the r-,ur]z,ose of the numerical calculations. 

we had to assume somethin~ in a base ease and that"s the 

number we happened to assume. 

I should point out one other thin~ on the 

slide. A£ain, ~emember these numbers here are a.i~] prett~v 
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much illustrative at, this point. The particular o n e  that 

p!-obably is woz-th £ivin~ you some explanat, ion i.s the 

computed pr'oba<.llit.,v of the .~-esults of ESF test~,n~ ,bein~ 

okay versus not okay. A~ain, that calculation involves 

Bav"s Rule (ph) bein~ applied to some more fundamental 

e~s]::,ects r'e~a~-din,~ the a~~ilit,y of the l)ack&~se of zests 

-I O ' that need to be conducted, when conducted with that E,=.,~ 

,option, estimates then involvin~ the likelihood that such 

tests would in total correct, iv identif%r conditions that 

either the site is okay or not okay. 

The sur'prJsin~ number is that this is 

~elative].~ ].ow. it looks hez-e as though it's just a 

little bit. hi~her than the flip of a coin t-,hat ES~' 

testin~ will show the site is okay. 

Those are the z~esults of the pilot stud~,, 

however:', what I need to point out is since doin~ the 

pilot study we recognized o~- ~ealized that we had some 

]:,rc:h,].ems in how we defined okay versus not okay. 

We do not at this ]:,oint expect that pr.r)babi!itv 

in the full study t.o be that low. Expect to estimate a 

himher probability in the ESF testing. 

MR. ALLEN: What is the background he~e? Do 

)/ou have a team of experts? 

MR. MERKHOFER: We had about two or three 

[ndividuals who we asked to Kive us representative kinds 
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oi estimates~ but we did not. ~o through an~r of the formal 

.Rssessme1<ts and anal.vsis that were we're conductin.s now 

for the fu!l-fled~ed aiN:,lication. 

The next glide I want to skip to is No. 80 and 

I t h i n k  ~ i v e s  .you a ~ o o d  s e n s e  f o p  m o s t  o f  t h e  

c o n c l u s i o n s  we d e r i v e d  f r o m  t h e  p i l o t  s t u d . v .  W h a t  t h i s  

s h o w s  i s  t h e  r e s u l t s  o f  %he b a s e  c a s e  a n a l . v s i s  f_>r e a c h  

of the four options. 

In particular, it tells how those options would 

,~_~n]< dependin~ upon which of the criteria are considered, 

so there s a who.Le lot, of criteria that are co!lectively 

<:ensidePed in the anal.vsis~ but the question is, supmose 

you onl,v considered a subset of those criteria~ how would 

the rankin~ look unde~ ~ those cases'? 

It"s useful to exs.mine this kind of di~z<~ram 

because i.t ~ives .YOU a sense of wh.at a p e  the d~qvers it] 

this analysis? In fact, you can see that the rankin~ c,f 

these options varies dependin~ upon which subset of 

factoPs ,you consider, so the implication is that .... at 

least, as reflected b.v these illustrative assessments .... 

the options are viewed as bein~ bette~ ~ o~ ~ wo~-se in 

various d:imensions. There is no single option thats 

better in all aspects. The,v tend to differ' in which 

d i m e n s i o n  t h e . v  a r e  b e t t e r .  

It is interestin~ to note~ first of all, with 
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rest, act to the consequences, let. me point out. its not 

c.].ea~ ~ on .your side~ sc I~ve added these ar.~ows, that fr'om 

here to here, we re ±o~J,~Jn~ at the ran].:in~ ~'~ .... .... t~ai~.,_.'~ that 

the ~epositorv ~ets constructed and that it. is closed. 

These are the ran]{in~s assumin~ just that one 

scenario thz~ou~h the tree. What I wanted to pc, ir:t out is 

notice that the ~an].:in~ that considers all factors is 

almost identical to the rankin~ that considers only those 

factors that relate to cost, direct costs and schedule. 

So as far, as consequences ~;o, the option that 

is best from t.he point of view of schedule and total cost 

is when reflected a~ainst the various weights that were 

assumed here. is the dominant factor, so cost and 

schedule tend to dominate the rankin£ when you look only 

at consequences and you assume that the t-epositc)!-.v is in 

fact, constructed and closed. 

On the othez- hand, if ye.u as].: the question h, ow 

do these options compare in terms of the likelihood that 

the}~ lead tc a clesed ~-epositor,v, and basical!v the 

answe~) to that 9uestion can be obtained direct.!y from the 

decision tree. 

The question I'm askin~ is how likely is it 

that the opt.ion leads to this path? Since we ]<now the 

~:.,robabilities of each of these branching points on the 

tree, the ];,robabilit~, of be'.n~ on this F, ath is the 
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r.,roduct of these r-,robabi]ities. That is how that last 

column was filled in. 

The interestin~t observation is that the o~,tion 

that led to the hi~hest y_,robabilitv of a closed 

repositorv is when you consider all .paths to the tree and 

all sets of consequences, also the o]:,tion that comes out 

with the highest overall ~~ankin~. 

8o the im]z, lication, or at least how we have 

interpreted this, is that ther'e is a su£~estion here that 

the drivers are \rer~r _Likel},; t.o be ..... the determir~inf~ 

basis for the rankin,~ is very likely to be the e:.:tent t.o 

which the o]:,tion promotes a successful conclusion .- that 

is, promotes successful L'esults, ~ood testin,~ results, 

pe~ulatorv approval and minimizes the likelihood of 

retrieval, which in effect sa.vs the most. critical factor 

associated with ESF options is not such thin~s as 

environmental impact or worker, health and safety, it.~s 

the gualitv of the tests that are produced and the extent 

t o  w h i c h  t h a t  o p t i o n  w i l l  b e  c o m p a t i b l e  w i t h  r e ~ d l a t o r ~ ,  

r e q u i r e m e n t s .  

Let me summarize that perhaps a little more 

c]earlv by showin~ you the full array of conclusions from 

the pilot study. 

We concluded the methodology was feasible, we 

were ab].e to ~et through it successfully, and it appeared 
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to be potentiall.v acceptable sub,ject to several. 

identified revisions which are ~eflected in the 

differences .you saw in the first part of my presentation 

with what we did in the pilot study. 

I mention here the rankin~ of the options is 

the same basicall:¢ for" all values of K. K wan the 

measure that we used to indicate the benefit of the 

proposed repositor.v, so as lon~ as that value is assumed 

larF~e enough to motivate buildin~ the Pe].-.,osito~v in the 

first place, that turns out not to be a critical 

j ud~ment. 

It's Just fortunate because we felt it would h,e 

yet'y, ver~" difficult fol.- us to come up with a ~ood 

estimate of what the _ ~- ~ ~ c~vel _~m : value in some sense of 

havin..~ the repositor~ is. 

The rankin~ of the options seems to be ].:,rett~ ~ 

much insensitive to several thin~s~ totall:v insensitive 

to the pr'obabi!ities ,of surface space testin~ Pesults. 

We assumed in the r-.ilot stud.v that the 

]:,ro~<,abilit.v ,-of closure was the same for all options. We 

have relaxed that somewhat based on the conclusions of 

the pilot stud.v, 

If they are all assumed to be the same, t.hen 

the particular probability you assume that you are able 

to close the repositor,v has no real bearin.~ whatsoever. 
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Incremental va].ue of havin~ the weights that 

Yucca Mountain relative at. the reactors, if you recal.l we 

Lad to distin~uish between the scenarios because with 

retrieval, the waste was ph,vsically at Yucca Mountain 

whereas if ,you abandon the site prior to that, it~s 

toward the reactors. 

It turns out that assumption of what the 

difference is between the relative benefit or disbenefit 

of those two cases has no bearin.~ which _~:-s azsL.~ ~ ,-~cod. 

because that. would be very hard to estimate. 

Those thin~s didn t seem very important but. 

a£ain the critical factors were the effect of the option 

on testin~ accuz~acy, and the likelihcod that a ]:,articular 

ESF option would be both compatible with regulations and 

produce the kind of testin~ accurae,v and confidence in 

T'elease estimates to ]:,roduce re~ulator~ approval. 

MR. CARTER: Can I ask ,you a question, 1:,]_ease? 

In the third bullet, the incremental value of 

havin~ wast.e at Yucca, could },ou look at whether, that 

waste - - does this include used fuel elements or onl,v 

high level wastes'? 

What I "m interested in is whether you ic)oked at 

it. both on a retrievat,!e and a nonretrievable mode? 

MR. MERKHOFER: Can somebod.v here hell:, me? 

MR. HUNTER: The assumption here was that the 
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rer~ositorv would be as the basic design is, that it would 

have both high level wastes and spent fuel, and that both 

would be ret.rieved if that were necessary. 

MR.. REITER: In this pilot stud.v, did ~,ou allow 

for false positives? 

MR. MERKHOFER: Ver.v definitely, yes. 

MR. REITER: Will ¢,ou tell us what's %he 

likelihood of that and did .you assume that .you a]wa~¢s 

discover it before closure? 

MR. MERKHtFER: 

would always discover it. 

of the this is No ~'~ ..... . ~ O . 

We did not assume that ~'cu 

This slide shows the summar~ ~ 

Actuall} ~ there is a whole set 

of slides in the pilot stud.v that summarize how these 

calculations, the false positives and false ne~at:ives ere 

c<.,nducted, usin~ Ba~r's laws to illustrate that and z,o 

forth. 

Obviously b<.~.au~.~ '~ ~ •'~ ~ of the time I didn"t want to 

~o through all that. It summarizes some of the basic 

assumptions. It was assumed, for example, that our pri.o~ - 

prob._~bi]ity that the sit.e is okay, priox . to doin.~:~ ESF 

testin~ would not depend upon the option and the 

assumption there was about 64 pea-cent probabilit.v thg, t 

the site really is ~-~kay. 

One of the assumptions that's needed to assess 

the accuracy of the test ]:,ro~ram is the ]:,robabii[tv in 
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this case expressed as a true positive, we're actual]..v 

thinkin~ in the formal methodolo~v of expressin~ this in 

the converse wa.v, what is the probabilit~¢ of a false 

negative and a false positive which we think is guite 

natural. 

You can see that different probabilities were 

assessed. 

Bay's Law was then app].ied to derive the 

reverse probability, the probability the site really is 

oka.v .~iven that testing_ sazs it"s okay, so vou can see 

that the .numbers are not identical which .just points out 

the need for doin~ this calculation. 

The probabilities then that actually appear in 

the tree, which is the probability that a ~iven test, an 

ESF optic, n, will produce a suite of tests that when 

anal~-zed will indicate the site is okay. 

MR. HUNTER: It mi~zht be a ~ood time to ask the 

Board with respect to time of the presentation, Lee dir[ 

skip a number of the points. Is the proper" a]:,proach to 

ma,vbe ~o }~ac]{ and pick up some of those points c,,r what is 

~our ]:,leasuref 

C, HAIRMAN DEERE : 

<O llLove forwar, d. 

MR. MERKHOFER: 

I'm not sure I have. 

I think in general~ we'J like 

Have I answered .your ~uest, lo~,; 
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MR. REITER: Which option has the hi~:hest 

probability of a false positive? 

MR. MERKHOFER: Of a false r)osit, ive. We have 

here the probabi!it~¢ of a .... this would be a true 

r)ositive, so it would be the reverse. It, would be 1 

minus this number, so .... e ~l~_~:h~st pr.obabilitv of a f-~is~ o 

positive would be Or, tion I. 

MR. REITER: To what, extent did the public 

heslth effects of a false positive have umon vour final 

results? 

MR. MERKHOFER: The~7 are considered, of course, 

because the releases that occur will be hi,~her if in fact 

the true situation is that you've ~ot a false positive. 

There really is a problem with the site even though your 

t e s t i n ~  s a y s  i t ' s  o k a y .  

HR. REITER: How s i g n i f i c a n t  i s  t h a t  f a c t o r ?  

MR. MERKHOFER: It, was not significant at all 

as indicated by that, table, this table here, because this 

number indicates essentiallT~r the assessment of the 

releases~ but the ranking that looks solely at releases, 

does not match very well the rankin~ that looks at all 

factors. !t.~s driven much more by this probabilit:v. 

MR. REITER: Wh~; wou!dn't one, which you have 

the hi£hst !ike]ihood of a false positive, always ~ive 

the hi,~hest probability of post -- releasesT 
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MR,. MERKHOFER: Well~ it is in that, case. That, 

means it's third in the ranking. This is the preference 

so in fact. ,vou-'re z'i~ht, it would ~ive t:he highest 

probabilitvvv the highest level of estimate of ~el.eases. 

MR. REITER: I assume when we get the results 

we'll be able to deag,~re~ate to these vez~y import, ar't 

subquestions that people a~~e as]¢in~ and not look at some 

final black box at the end. 

MR.. MERKHC)FER: Absolutely. In fact~ that's a 

ver,v impc)z~tant point beoause reflectin~ on what ~ said 

earlier~ we reeo.~nize that this methodolo~y~ even though 

there's a lot of assessments involved in it, is far from 

perfect. There's a lot of very rough approximations 

invo ived. 

$o we don't view the final number or the final 

rankin~ that comes out as bein~ the real --- the critical 

output of the study. We believe it is the full a~rav of 

results that, are produced that will be most useful, 

As Tom indicated, we"re concerned about ~oin~ ~ 

from the rankin~ of these 17 options to a final 

~)ecolmnendation. It may involve addin~ the electrle 

windows to -.t and to deter:nine whether or not -_,o add some 

feature we"re ~ot to know what does that specific feature 

do and what dimensions does addin~ or subtractin~ that 

featuz-e --- what aspect of the problem does it affect. 
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MR. REITER: One last insight question. What 

is it about Option 1 that makes it the highest like!T¢ tc 

~ive false positives? 

MR. MERKHOFER: What is it about Opti<:n I? 

MR. REITER: Yes, that makes it have the 

hi~Thest likelihood of a false positive? What can we 

learn from this exe~cise vis a vis false testin~ and 

false positives? 

MR. MERKHOFER: We have to !_~o back a~l,.J look 

specifica!l,v at, what the lo,~ic of the panel is, but 

clearl~ the p~oblem with Option 1 is that its affect on  

the testin~ accurac~ ~. the~~e's somethin£ about it -- 

MR. REITER: What is it? Do we know what that 

-t~ O. 

MR. MERKHOFER: You might be able to tell us 

precisely in the full application, of course, we're 

requirin~ the panels to document exactlv what it is that 

~eflects thei~ ~ lo~ic. I 'm su~-e we can ~o back to the 

transcripts, actuall~r even the pilot study had 

transcripts, and find out whether' it was the construction 

method~ the location, ra:nps~ shafts o~ ~ what it was. 

MR. REITER: Ver~ relevant information. 

MR. MERKHOFER: Yes. 

MR. HUNTER: If you ~o back and look at the 

~ption pa~e. I think ~Tou"!! note that it's the one that 
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did the least amount of exploration. I think that"s 

correct. 

MR. GNIRK: Tom, ~,,ou"re absolutely c:or1~'ect. 

What drove that was the fact that of the four 

hypothetical options that were looked at, 0]=,tion 1 looked 

at the least, amount of real estate under,round. 

CHAIRMAN DEERE: I think that's a ~ood 

conclusion, let's move forward. 

MR. NORTH: Could I as]{ a sulmnary question? 

As I undez~stand, this exercise was done quite 

independentl.v of Calico }{ills in terms of the assessments 

on this issue which has to do with the accuracv of the 

tests broadl.v conceived compared to the real state of the 

repository. 

We saw the data vesterday on IZalico Hil.ls where 

the~e was a much more fo~mlal assessment of .iud~ment and I 

wonde. ~ if you would comment ,:,o the de~ree ~¢ou feel the 

~nsi~hts from that exercise coincided wit,]] the insights 

you've £ot at the bottom of conclusions slide on this 

..... z _~se~ namely that the rankin~ o~ the options is most. 

C~ 
sensitive to the impact of EoF on, tion on testinH accuracy 

and likelihood of re~ulator~r approval? 

MR. MERKHOFER: Yes, I would sa.v that they are 

definitel.v consistent conclusions. It's more difficult, 

to compare them one to one because the Calico Hills study 
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looked at a subset of factors that we're lookintg at. 

If you recall the Calico Hills concluded that 

whereas they were able to distinguish amon.~ the 

atra%e~ies in terms of their ability to avoid fa]se 

positives and false negatives when they reflected that 

abillt~, against estimated performance levels, the 

quantitative part ,of the ana!vsis concluded the benefits 

were very, very small. 

However, it, is true that the,v were able ta see 

a difference amon~ strat, e~ies and that, as I understand 

it~ was at. ]_east an important part of their lo.eic for 

ultimat, el v chosin~ strategies 2 and 5. 

Our stud~ ~ is showing, at. ]east the pilot stud,v 

here showed the same thin~, that it was possible for the 

participants to distinguish amon~ the ESF options in 

terms of their effect on the testing, there was a 

quantified difference. 

Furthermore, we were able to reflect that 

quantitative difference through the anal~,-sis because of 

the effect both on regulatory approval which was assumed 

tc ~.e a function of residual uncertainty that there's a 

problem, as well as throu~h the part of -he tree that. 

[oo]{s at. whether you wi]l be allowed to £o on to the next 

step. the okay ~ranch of the tree. Does that address 

guestion one? 
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MR. NORTH: Yes, I ~.uess the point would like 

to ~:et your" comments on is, is there any de-~ree of 

difference that vol] feel was si~.nificant between these 

two exercises on this z)oint, namely what it is that's 

really important in dr.ivin~ this anal.vsis and for what 

needs to be done very carefully and refined as you ~;,o 

from your pilot exercise to your full scale exer.cise? 

HR. MERKHOFER: A~,ain~ I think we were 

fortunate to have done the pilot exercise because to be 

honest with you, we were also very reluctant initially t,o 

try to undertake ;in analysis wherein we were attemr<in~ 

~o estimate something: as' difficult as are vo<~ l~k_.!v 

obtain re~:ulatorv approval. 

We knew that modelin#, that part of the problem 

was ~:oin#, to be very difficult, The pilot stud.v 

suggested that was a critical motivation and the lo~ie 

amlairl is that if you have an ESF option, it. allows you 

very accurate z~er.suasive testing:, that allows ~zou more 

confidence in your" prediction, and this confidence is an 

important consideration or, is believed to be an important 

<;onsideration for. whether or- not you obtain re~ulator, y 

appr ova i. 

It basically reinforced our confidence, I 

~uess, that we needed to explicitlv look at that part of 

the puzzle because that was goin~ to be an important 
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factor with re~ard to accurately a3sessin~ the merits of 

the alternative options. 

MR. HUNTER: Just a reinfercin~ point on that, 

not ,only was it important, it was important to ]have it be 

i n  tlhere explicitl~. That I thin]{ is Lee's point. 

The other thin~ which is consistent between 

that final set, of conclusions with what ~v'ou heard 

~esterday on the Ca]ice Hills is that the performance 

impacts are low in ~eneral, and the conclusions tend tc, 

support that is the case, and that"s obviously consistent 

between the two and reinforces the bottom line t}~at Lee 

}has on }his sunm~ary chart. 

MR. NORTH: You ]haven't been explicit as to 

what is the criteria bv which the approval is _~oin~ to be 

,given in this illustrative exercise. You've told us that 

,you thought the probabilities Riven in your illustrative 

exercise will ~o up as you ~o the full scale ]iln[tation. 

Will the,v ~o up to the level we saw in Calico 

Hills or is it ~oin~ to be somewhere in between is not on 

the table at this point. 

MR. MERKHOFER: We have been very explicit in 

t, he full methodology al]out 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 toda.v? 

MR. HUNTER: 

[48 

No~ comin~ soon, because the next 

speaker will talk about it.. I think he has in his 

package the factors which !2o into that z'e~ulator.v 

approval probability assessment which if the Board 

chooses, we could discuss. 

MR. NORTH: Fine. I think we'll take all the 

insights from real data that we can ~et at this point. 

The issue I was raisin,~ that it seems to me where we "re 

talkin£ about somethin.~ that's illustrative, that's 

alread.v been supereedin~, we ~=,robably shouldn't spend 

much time on that. 

MR. GNIRK" This is always the interestin~ of 

the presentations because the last person is the person 

whom ever.vone has promised will answer all these 

questions that were passed down the line, particular!~v 

questions that Warner asked and the various people. 

The~.~e is onlv one more person and whatever I 

miss, then Ted has to take over. 

( Laughter. 1 

I want to talk a bit about the methodology, its 

implementation and its current status and in our overall 

diam:ram here it"s the l:,ort~,c;n in red, the part that 

eventually leads to rankin~ the options. 

The ~eneral topics I ]]ave here are .J<~st so we 
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know somethin.~ about the current status, where we are 

t.odav, and somethin~ about these expert panels. I won't 

:o into ,~reat, detail so I"ii only say a few words about 

t h a t .  

The o b j e c t i v e s  h i e r a r c h y  t h a t  we we re  t a l k i n ~  

about and then two rather brief examples of invo].vement 

by the technical panel in developin~ and usin~ inf]_uence 

dia£rams to, score the ESF oration for one case, just %o 

show ,you how it works because the next time we have a 

meetin~ like this. you wi].l have ~one through it and have 

an idea of how we ~o through the scoring, then you could 

£et to the more precise details. 

Similarlv with the Management Panel. in 

particular how a utility function or single attribute 

utility function is developed and how you use a utility 

function to tradeoff to obtain what is called weights or 

sca!in~ facto~-s as we call it. 

The weights are of interest to a number of 

peo~:,le and I want to show how that process is done 

because it's a process t, hat is more precise than I thin]{ 

people think. It's ,Just not flippin~ coins and so forth. 

It actually has a real rhyme and reason. 

This is a dia~ram that, Lee showed earlier of 

the implementation of the ESF alternative study. The 

cnl~ difference from his diag,-am and this particular 
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diagram is it shows the responsibilities of the people 

.~oin~s down on the left, and across the top. 

The dia~t-am, as he said, is broken into such a 

fashion that what ~ou see on the right .... it says "DOE 

S&L Management Panel" -- that is the policy side. What 

~oes down verticail~ is basically the technical side and 

of course .vou keep thin~xs separated as you ~o forwa~'d 

between the policy r-eople and the technical ]:,eop].e. 

Where do we stand as of toda.v? We went t, hrou~h 

these objectives a numbe~ ~ of times be~innin~ in Januar.t. 

when we ].aid out evemvthin.,~ and looked at these 

objectives ,more in February. 

WE met with the Management Panel in May ~nd did 

a completeness review of the objectives and probabl.v will 

look at them one more time to make certain we have 

eve~'vthin~ fnto the study based on meetings like we're 

havin~ toda.v and further considerations. 

We"re got all the influence diagrams except one 

<,om]:leted. Perfo~-mance measu~-e scales by and ].ar.~e, 

we'~"e done with those except fop post-closure health and 

safety. Those are the scales and those a~e the 

evaluation factors that people must use actuall.v in ~oin£ 

through the scorin~ p~-ocess. It's a little more than 

Just a scale in some cases. 

Utility functions, we've .,xot two of those 
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completed with the Management Subpanel for two of the 

environmental aspects of the stud,v. 

Sca!in~ factors, we~ve ~ot scalin~ factors or. 

the crossover wei~htin~ factors between two of the 

environmental concerns and prec!osure radiation dose, 

that is doses to wo~kers in particular. 

,_,,co~ in~, we went through r, he scorin~z on the 

envir.onme, ntal asmects, some of the environmental aspects 

and some of the wor]{e~- safetv aspects. BV and large the 

t~eason we could ~o through those scorin~ activities prio~_" 

to the completion of the C',alico }{ills activity w,~s these 

pat~ticular aspects are objectives we do not think will be 

impacted lay the Calico Hills decision. 

We wanted to ~o through the process to develep 

ou~' techniqlles in part and to see how it worked and ,~et 

the expe~.ience. These were things to do. 

The people that are composed in this. of cou~se 

we have a lead ~roup from Sandia which is A1 Stevens who 

spoke earlier today: A! Banos (ph); Larry Costin and 

,:,teJe Bauer whe are in the audience. 

Reallv it takes a ~roup of people out front 

}-,ee,-~use ther, e is a tremendous io~istic problem wit]: 

people and activities, and evePvthin~ comin~ to~ether. 

Wher~ we talk about it, its har.d to visualize unless 

vou'~'e actually in this process to see how it all swirls 
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The Decision Methodology Group is Lee and 

myself and we're helped by Phil Beccue from ADA who does 

all of our. ~raphics during our elicitation process 

because we have live graphics to help peoL,!e develop 

these influence diagrams and ~et 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 I0 

people, six people from the DOE, three people from Sandia 

and as of Fl~iday, Steve Brocum became a part of this 

panel. So we have roughly 10 people. 

It's very difficult to ever ~et all these 

people bo~ether at the same time so by and large we work 

with subpanels of these managers in developin~ the 

utility functions, scaling factors and back and forth. 

One time we ~ot almost everybody to~ether, I think. 

The expert panels, we have ~ou~hly eight but, 

then we've broken them down into subpanels at different 

times and for different reasons and combined them in some 

cases. 

The numbers range from a subpanel of maybe two 

or three people: the entire panel may be ei£ht or I0 

people. 
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Prior to initiating a study, Lee and ! advise 

Sandia as to what constitutes an expert so the.v can write 

the QA qualification so that we have a consistent basis 

for choosing the experts. The experts were selected, as 

I said~ throughout the program. In some cases~ Lee and I 

requested certain people we felt were very good at doing 

certain things for various panels. 

Additionall.v~ I've designed support ~roups that 

support these activities in the elicitation processes and 

the scoring process. These are people who are involved 

in actual desi~n~ the surface featu',-es, and the 

1~nderground and understan6 all of this to provide that 

input at the time we do either developing influence 

dia~rams, performance measul~e scales or the scoring. 

These are the highest level objectives of the 

study and the~r are consistent with what Lee talked about 

but I ,just wanted to say something_ aside from this. 

The objective that requires the maximized value 

of information from charactez-ization testing~ which is a 

means objective~ requires elicitation of three 

pz~obabilities~ two expert ]nanels for each and everTj 

option, so that's three. 

The center objective~ which is maximizing 

compliance with applicable regulations, that requires 

elicitation of two probabilities from one expert panel. 
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The third objective, which is the value or fundamental 

objective, minimizes adverse impacts attributable to an 

ESF repository configuration and requires 5. scorin£~ ~Tf 

ESF o p t i o n s  a £ a i n s t  15 p e r f o r m a n c e  m e a s u r e s  b y  s i x  e x p e r t  

p a n e l s ,  p l u s  t h e  d e v e l o p m e n t  o f  t h e s e  u t i l i t y  f u n c t i o n s  

a n d  t h e  s c a l i n ~  o r  w e i ~ h t i n ~  f a c t o r s  o f  t h e  M a n a g e m e n t  

P a n e l .  

~,c we h a v e  15 p e r f o ~ T n a n c e  m e a s u r e s  o r  

o b j e c t i v e s  p l u s  t w o  p ~ o b a b i l i t i e s ,  p l u s  t h r e e  

p r o b a b i l i t i e s  w h i c h  ~ i v e s  u s  a t o t a l  o f  20 d i f f e r e n t  

q u a n t i t i e s  t h a t  h a v e  %o b e  e l i c i t e d ,  e v a l u a t e d  a n d  

estimated . . . . .  in one fashion <~r another. ~,o~-~ this ~{ve~,.-- the 

problem 20 dimensions. 

Each one of those dimensions basicall~v is 

unique by itself which allows the type of thin~ c,f 

lookin~ at a single dimension and seeing what the range 

of scores, fo~ ~ example, would be for particular options 

,:)~ ~roupin~ them to~ether in some fashion or another, or 

a£gre~atin~ the entire study in with all the scores from 

all the performance measures and leokin~ at the 

sensitivity that, might occur because of differences in 

the probabilities, differences in the scores, pe~haps 

differences in the sealin~ factors or the weights. 

The objectives hierarchy fo.~" the ri~hthand side 

of that previous dia~am looks like this. Actually this 

EYd~CUTIVE COURT REPORTERS 
(,%01] 565-0064 



1 

O 

4 

5 

7 

8 

9 

'J_ 0 

1]  

] 2 

-1 0 k*,_, 

14 

15 

16 

17 

18 

19  

20 

21 

2{4 

o~ 

! 55  

is vers T similar to what we did in 1985 and 198U. Warner 

and Clarence were ]>art of the NA8 pane] at that time 

which reviewed this work. This was the ~zener.a[ 

objectives hierarchy. 

It }sad some other features at that time havin£: 

to do with transpo~-tation of waste which is not on this 

diaRram because it doesn't provide any discrimination 

between Ec,, ol:,tions, and this dia£ram has more detail 

unde, ~ the objectives for cost and schedule, particularly 

as they appl~T to the ESF. 

This turns out to come about because of our 

e]icitation with the Mana#zement Panel. There's a concern 

about the early dollars, the earlz schedule points that 

can be met in this process, c,o they become identifiable 

objects in one fashion or another. 

The data sheet that A1 ~Stevens showed ~¢ou will 

breakout information in aa.~,_.zdanue-~ ~ - with that so the Cost 

and Schedule Panel can make those evaluations for the 

]:,urpose of the scorin~ activities. 

There are !5 objectives here that area active, 

as I said before. Two of the objectives, socioeconomic 

impact and impacts on the biota, were dete~Tnined to be 

nond i scrim inat o rv, 

That was not our ,judgment, you understand. 

That"s based on the jud£ment 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 $ or 4 hour 

elicitation with those people and determined that a 

chan~e of 10 to 20 percent of personnel for an ESF 

configuration one to another was not ~oin~ to impact the 

area in and around La~ Vegas and the site area from the 

socioeconomic standpoint. There was no basis for 

d i so r iminat ion. 

From biota, we spent perhaps three sessions, 6 

to 8 to 9 hours and eventually arrived with that panel at 

that point that there was no basis for discrimination 

between and amon~ options on the basis of the biota. 

MR. HUNTER: Paul, that biota includes the 

desert tc:rtoise habitat and thin~s of that nature'[* 

MR. GNIRK: That"s right, all the animals, the 

flowers and so forth, there was no basis, in their 

,-!ud~ment. That, of course, is on the transcripts and is 

carried through the s,vstem. It"s not an arbitrary, ~ 

judgment and if people are interested~ they can read the 

e!icitation in which we went through the examination of 

all these different factors to arrive at that, and which 

it was arrived at. 

The expert panel and how does it work, what. 

does it dot I*Ii ~ive you some notion here. We started 

off by assemblin~ the panel of experts for a ]:,articular 
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area. They must undergo the quality assurance training 

that is provided at Sandia in order to be qualified from 

a OA standpoint. 

Then we proceed forward to construct an 

influence diagram and develop the performance measure 

scale or the basis for evaluating the performance measure 

against the options leadin~ to the scoring of the 

options. 

We have the designers who are involved in these 

meetings who provide support to all. of this: we haw~ this 

reference material that A1 Stevens talked about: and what 

Lee mentioned earlier, that ~oes into this process and 

then we have this rather complete documentation t.hat 

tracks through the s~,stem consistin~ of transcripts, the 

notes an~ dia.grams, and eventuall,v there is a final 

report on all these specific things. 

I think it is very well documented to see what. 

the reasc)n is and so forth to make certain we covered all 

these points. It, behooves Lee and myself to faci].itate 

these sessions to make a tremendous good faith efforT, to 

introduce all of these factors into the process for 

consideration, be it the concerns from this ~rouz,, 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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Just do not dismiss an aspect arbitrarily. There is 

a].wa~.'s a discussion as to its impact, and if i% ~:oes 

a w a y ,  t h e  r e a s o n  w h y .  

T h e  e x a m p l e  I ' m  ~ o i n ~  t o  s h o w  y o u  f o r  t h e  

i n f l u e n c e  d i a ~ r a m ~  t h e  p e r f o r m a n c e  m e a s u r e s  s c a l e  a n d  t h e  

s o o r i n ~  h a s  t o  d o  w i t h  t h e  e n v i r o n m e n t .  I n  s o m e  c a s e s ~  

p e o p l e  ma.v n o t  c o n s i d e r  t h i s  t o  b e  v e r y  i m p o r t a n t .  

T h i s  i s  t h e  i n f l u e n c e  d i a g r a m  f o r  a s e t :  o f  

p r o p e r t i e s  f o r  t h e  e n v i r o n m e n t .  When  we d e v e l o p e d  t h i s  

4ia~ram~ we started with a large ~roup of people who were 

experts in the environment includin~ experts in the area 

settings and eventually narrowed it down to .just the 

people ".n the settin~.s. 

By and lar~e, you start out by askin~ the 

question~ what impacts the settings? What are the 

factors? You list the faet, o~s on a blackboard: ~ou be~in 

to assemble these factors: you work with the audier.oe to 

et, entual].y develop a diagram that s- ~..v~, there are two 

important factors which influence the settings - - c)ne 

bein~ the visibility of the impact, the people, t.he 

population, and secondly, the magnitude ard location of 

that impact. 

One other point I want to say is that all of 

the bubbles on this diagram that are double-bubbled were 

considered b.y the panel to be factors that could provide 
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discrimination between and amon.~ options. 

If you look through the diagrams that ~ou have 

in ~¢our collection~ this presentation~ ,vou"ll see all 

these diagrams that are in the vue~z~aph collectiens will 

have certain numbers of double bubbles. Those double 

bubbles emphasized wez-e determined in the e!icitation 

process to provide a basis for discrimination between and 

amon£ options -- the highlights. 

What .vou~]l see in the next step here on the 

performance measures scale, which is a const~ucted sca]e~ 

is that, we'll take these principle thin~s and these 

double bubbles and build it into a scale, a scale Which 

the pane] can use to .iud~e the various ESF options, :mr 

score those options. 

I ~o thz-ou~h this process but it's much similar 

to all the other performance measures and other thin~s we 

,Jo. We have this diagram. We've developed these key 

factors and these are the factors the .panels must take 

into consideration when thev score an option or when we 

obtain the probabilities. 

It's our role to make certain those things are 

considered and discussed in those particular evaluations. 

Then there are a numbez- of subfactors that lead into the 

principle factors. 

After we have the diagram completed in this 
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particular case, .you deve!o]? this very wordy performance 

measures scale. It has to do with visual impacts, but by 

and large, the worst portion on the scale is 0, the best 

i .s 1 2 ,  

T h i s  i s  k n o w n  a s  a c o n s t r u c t e d  s c a l e  b e c a u s e  

y o u  h a v e  t o  c o n s t r u c t  i t  i.n t e r m s  o f  t w o  t h i n ~ s  ..... 

v a n t ,  a .ge p o i n t s  f r o m  w h e r e  .you c a n  s e e  t h e s e  i m p a c t s  a n d  

t h e  m a , g n i t u d e  o f  t h e  i m p a c t ,  

By a n d  l a r g e  s k , v l i n e  s t r u c t u r e s  a r e  t h e  h i g h e s t  

de~ree c,f visual impact, sk~Tline structures bein~ the 

headframes ~ou could potentially see or things associated 

on the s].=v]ine surface, 

The moderate impacts are those that are 

structures, some so~t of building facilities, muck piles 

and thin~s of that nature. Minor impacts are road cuts, 

and certain traffic patterns .you could perhaps see from 

the various highways. 

You develop this scale, constructed scale, the 

worst case bein~ where you can see all of these impacts 

from many places, the best bein~ where you can't see an}' 

impact from an,v of these hi.ghwa.vs or population bases. 

This scale is the scale that will be used in 

scorin~ each of the 17 options a~ainst the settin~ 

properties arriving at a score. This is the next step. 

Once a~ain, this performance measures scale was 
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d e v e l o p e d  w i t h  t h i s  p a n e l ~  w o r k i n . ~  w i t h  t h i s  p a n e l ,  us in ,~ t  

t h e  i n f l u e n c e  d i a ~ P a m  a s  a b a s i s .  We w e n t  t h r o u . ~ [ h  t h e  

scorin~ activit~ and the scorin,~ activity is ver:~ .~ 

s t  r u c t u P e d .  

T h e  p a n e l  h a s  b e e n  f o r m e d  b u t  y o u  m e e t  w i t h  

them in a formal meeting: you ~o through a final 

discussion on the influence diagram, performance measures 

scale, an~,~ guestions they may have. explain what wi ~i~ be 

done. construct how it, will be done. the desi£ners £o 

throu£h all the aspects from the surface point of view. 

thin~s leadin~ to the visual impacts, and then zou ask 

the panel members to vote or construct their score f_~r 

each and every option, to constPuct their best, jud,~ment 

S o o P e  a~]d t h e i r  h i g h  s c o r e  a n d  l o w  s c o p e ,  o p t i m i s t i c  a n d  

p e s s i m i s t i c  s c o p e .  

By  a n d  l a r £ e  a n  o p t i m i s t i c  s c o p e  i s  o n e  i n  

w h i c h  t h e r e  i s  1 c h a n c e  i n  20 t h a t  t h e i r  h i g h e s t  s c o r e ,  

t h e  c o n d i t i o n s  c o u l d  b e  e v e n  b e t t e r  t h a n  w h a t  t h e y  t h i n k  

t h e  h i g h e s t  s c o p e  w o u l d  b e .  

F r o m  t h e  s t a n d p o i n t  o f  a e s t h e t i o  p r o p e r t i e s ,  

you can think perhaps there ape wa~,s to camoflou~e the 

bui!din~s, and that ma~v seem sort of odd. but if you ~o 

north of San Francisco to the ~eyers areas where they 

,~enerate electricity, you see these camoflou~ed bui. ldin~s 

that blend into the vista, what you see in the mountains 

EXECUTIVE COURT REPORTERS 
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t h e r e  a n d  s o  f o r t h .  A n y w a y ,  . y o u  a r r i v e  a t ,  s c o r e s .  

At, t h e  e n d  o f  t h e  s e s s i o n ,  . y o u  .~.o t, h r ' o u ~ h  e a c h  

option in the final time and ~et, the panel's f!ne.l 

judgment. In this case, the ,jud£ment of the panel ~ave a 

unique value for best judgment, opt, imistic~ pessimistic 

for' each option. 

It turned out there was one, two, three~ four, 

five, six, seven, eight, nine, ten, eleven options r~nked 

at the same high score of 8, their best ,jud,~zment with a 

high of c~ and a low of 8. Two wer, e ranked ver'~z low with 

a !, meanin~ sk,vline structures visible from mobile 

mana~in~ points and basical!~ ~, the reason bein~ as 

fo 1 ! ows. 

These options are up in the northwest~ 

essentiall~7 hidden on the other side of the mountain from 

the hi~hways~ from the co~mm~nitv that could see them. 

The B-4/C-4 options are down on the south. You tall{ 

about this skFline structu~e or this headframe that A1 

Stevens was talkin.~ about in one of the pictures. 

We want the optimistic and pessimistic scores 

to ~ive us a range to use in a sensitivit.v analysis. We 

will hopefull.v take all the optimistic scores for all of 

t h e  p e r f o r m a n c e  m e a s u r e s  o i  TM a l l  t h e  p e s s i m i s t i c  ~-,-,,~e~c~.,± _ ~, 

and we can do a wide range of sensitivity analysis. That 

completes that. 
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I just, want to say a couple of thinR:s about the 

performance measures scale and the diagram for" r)ost- 

closure health and safety which has taken a lot of our 

time, ~ lot of discussion, 

You saw a very similar, diagram .vesterday, the 

influence dia#;r'am~ pulled this all to~ether into four 

pieces called health effects, transports the natural 

barriers, transports throuBh en~ineer.ed barrier' system 

and scenarios of expected disrupted conditions. This is 

for' post-closure, 

What I want to show ,vou here is that many of 

the concerns expressed by this Boar'd, many of the +,hin~s 

we must look at in Part @0 of the regulation are included 

in the bottom r~art here, clear" down at the bottom. The 

thin~s havin~ to do with ESF, the construction technique, 

the connection of the ESF with the r.epositorv, on and on, 

that will be down in this lower' diaR:r.am. 

The panel then has to sit knowin~ their. 

perception of what sort of impact it would cause on the 

repositor'y in the lon~ term, then work up to the entire 

....... te~ to arrive not ~< ....... ' ~ but . ~ , ~ , ,  _ n .... e ~ . r l ± y  a t  h e a l t h  e f f e c t s  

iN t h i s  c a s e ,  w e ' r e  d e a l i n g ,  w i t h  r e l e a s e s  %o m : i v e  u s  a n  

e s t i m a t e  f o r  a p a r t i c u l a r ,  o p t i o n .  I t ' s  a v e r y  

c o m ~  l i c a t e d  d i a R : r  a m .  

I ' m  n o t  ~ o i n ~ ,  %o ~ o  t h r o u y ,  h t h e s e  d i a y . r a m s .  I% 
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t a k e s  a l o n ~  t i m e  t o  ~o t h r o u g h  t h e m  a n d  i t ' s  s o r t  o f  

l i k e  l o o k i n ~  a t  f a u l t  z o n e s .  [ )on D e e r e ~ s  l o o k e d  a t  m o s t  

o f  t h e m  i n  t h e  w o r l d .  R o y  W i l l i a m s  i s  p r e t t y  c l o s e  t o  

s e e i n ~  t h e  r e s t  o f  t h e m ,  b u t  I ' m  o n e  e n g i n e e r  t h a t ' s  s e e n  

a l o t  o f  i n f l u e n c e  d i a g r a m s .  

( L a u g h t e r .  ] 

T h i s  i s  w a y  d o w n  a t  t h e  b o t t o m  o f  t h a t  

i n f l u e n c e  d i a g r a m  f o r  p o s t - c l o s u r e .  T h i s  i s  o n  p a ~ e  17 i n  

y o u r  n o t e s .  When  y o u  ~ e t  d o w n  t o  t h e  b o t t o m ,  w e ' v e ,  ~ o f  

the ESF part~ we've ~ot the repositor~ part~ you see 

t h e s e  d o u b l e  b u b b l e s .  

On bubble 7~7o you have to look on your own 

diagrams in the handout.-- and you'll see all these 

factors that must be considered -- ESF connection with 

the respository, nature and extent of the Calico Hills 

penetration: fluid material usage: ESF construction 

method: ESF type of access: and so forth. 

All of these thin~s have to be considered when 

a panel looks at the perturbation, so) to speak, of a 

particular option on the lon~ term performance of the 

site. These aspects of construction~ location and so 

forth must be taken into consideration. 

Whether or not they provide bi~ ~,oints of 

discrimination is one thin~. I don't think in the lon~ 

term they are bi~ points of discrimination but they must 

EXECUTIVE COURT REP]RTERo 
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be considered. 

I'i! just sa,v that the performance measure that 

we use for' post-closure which is on 18 and 19 of my 

diagrams are releases to the accessible environment.. We 

went, through an elicitation process to determine the 

~an~e ,0f releases which we did~ what could be conceivable 

for the range of options that we were considerin~i~ alc>n$~ 

with the range of conditions or construction conditions~ 

all these thin~s that went into the options. 

We ~ot the high release, the low release that 

,~oes from rou~hl,v 1/100ths of the EPA standard and the 

absolutel~r worst case the panel could envision to one 

par't in a million of the EPA standard. Once a,~ain, ir,s 

based on expert judgment backed up by some assessments 

that ~o into developin~ a basis. 

Unless there is some real interest~ ,you'll find 

J,n these dia~r-ams l"ve included a diagram fop license 

approval~ which shows all these factors that must be 

considered b,v the Panel on Regulatory A~prova! or 

re~ulator]T requirements when they ~o through the process~ 

the process of elieitin,~ the probabilities, all these 

factors that must be considered. 

MR. HUNTER: I believe pa~e 20 is the one 

Warner asked about earlier~ what actually made up that 

probabilit.v estimation. 

EY~ECUTIVE COURT REPORTERS 
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MR. GNIRK: Warner, if you look ;Jr that. 

quickly, pag:e 20, it will perhaps answer his questions~ 

but I'Ii be happy to explain it. I know he's seen I00 

times mor.e influence diasmams than I have in m.v lifetime. 

MR. NORTH: I've seen a lot of them too and we 

don't have the time to ~.o into the detail her'e but I 

think at least some of that detail may tur'n out to be 

quite critical. 

I hope at a future meetin,~ when we have f~=,und 

which elements in this very complex framework are the 

real drivers in terms of the discrimination amon.~: the 

options, we will then take the time to ~o through those 

details very carefully and c~iticallv. 

Clearly if you take the time to explain even 

one of t, hese diagrams to the assembled ~roup and explain 

the thinking of the expert panel that led to that 

dia~ram~ we will be here for many days and we den~t have 

that time. 

MR. HUNTER: Let me add one comment on the 

post-closure performance~ It's important for the purpose 

of the ESF stud,v to reco,~nize that the key thin~ which 

}]as to ,~o into the decision is not so much what the 

performance of the system is, but that we identify the 

performance impacts of buildin~ the facility and c)ur. 

decision will be based on that discrimination. 

EY~CUTIVE _.'.DURT REPORTERS 
( S 0 1 ]  5 6 5 - 0 0 6 4  



N 

! 

0 ,L  

0 

4 

5 

6 

7 

8 

9 

l0 

!I 

12 

I O 

[4 

t5 

16 

17 

.t 8 

19 

'20 

21 

0 0 

. i ,  ,1) 

$4  

¢_,~, 

167 

,o many of these factors . . . . .  you know. an 

influence diagram is ver~ eomp~ehensive. Many thin,~s 

w i l l  b e  d o m i n a n t  i n  t h a t  e v a l u a t i o n .  When we ~o t , h r o u ~ h  

the process and then ~o back and evaluate the 

sensitivity, we hope to be able to distinguish that, 

characteristic be, cause that's the thin~, which really 

forms the basis for the decision, not whether or not the 

site, t.he system, and the repository that is built would 

r.eall~ function. 

MR. GNIRK: Thank you, Tom. 

Let's talk a little bit about how the 

b!ana~ement Panel is involved in the prace .... This 

page .24 of your handouts. 

I have included on pa~e 20 of m%, handout the 

influence dia£ram for likelihood of license approval; 

pa~e 21 is nature's tree which is the probability tree 

for the characterization testin~ part of thin~s. Pa~e 0'2 

is the false negative diagram, influence diagram for 

false ne~at.ive. That is the influence diagram for the 

I ° I .* t - ~ ]  ' ~Ike±±hgt,c_. of incorrectly rejeetln~ the site that Is okay 

accordin~ to Lee"s discussion on the definition -)f those. 

Pa~e ~._."s is the influence dial, ram of the. 

!i],:elihood of incorrectly acceptin~ the site that .s-'- not. 

okay. which is" the false positive aspect. Then I ~na~ ~J_ the 

diagrams in there, for post-closure, all :[our' aspects of 

EXECUTIVE COURT REPORTERS 
(S([)l) 565-0064 



,% 
! 

O 

4 

6, 

7 

8 

10 

/_ 

]_ ' -J 

1. ° ,o 

I 4 

1 7  

! 8  

19 

'D 'D 

o <I 

25 

168 

pc:st closure and aesthetic properties. 

We have these diagrams, as; I said earlier, for 

a]l factors e~,~c.~Ft the repository closure and retrieval 

How are the managers involved? We have this 

Management Panel and of course the.v have to undez'~o the 

QA training._ also,~ Nobod.v esca-es.~ ~ this, we"re al_,. trapped 

in it,, QA training. 

As I said, the first meetin~ we had with the 

Management Panel in Denver was in May~ I ~uess it was, 

and we went through a very detailed evaluation of the 

objectives of this stud.v, all parts of it,. In fact, if 

~,ou read the transc:ript, .you would see that Lee and I 

went to each and every manager and asked them fo~- their 

feelings on what the, objectives were. 

We onl]r asked them that after we had ~one 

t.hrou~h much of the detail like we"ve ~one through today 

on the objectives, on the information that we had 

developed outside of that ,~roup as a basis for 

instruction and then for their consideration, but went 

through in ~reat detail. 

Now, we're attemptin~ tc. work or find the time 

with the managers to do these value assessments havin~ to 

do with the ident'~' ~ ~: ), i~ica~,~<,~ of these conditions, 

.. It,<n~, among performance measures the independent cond' ~-~ ° 

utility functions and developin~ the weights of ~.,h_. 

ET~,JUTIVE bOdRT REPORTERS 
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scalin~ factors. 

By and larvae, because it's very difficult to 

:£et ten of these people t,o.~ether, we are satisfied if we 

can work with two or three of them at, a time, and 

actuall.v it's fairl.v efficient. Two of the people on the 

Mana~ment Panel were members of the Mana£ement Panel that 

we had in 1985 and 1986 for the site selection process~ 

Tom [saecs and Ralph Stockton (ph). 

Just to show .you a couple of things here~ this 

is a utility function, You may recall in Lee"s tall{ he 

had one diagram in there in which he showed the 

Ferformance measures, then down to these utilit:~ 

functions and leadin~ down eventual!.v to the assessments 

or wrappin£ up ag,~re£atio of everythin£. 

The vertical scale is utility from 0 to i00. 

The horizontal scale is t:.he range of impacts for 

aesthetics. If you recall that verbal ]:,erfo~:~mance scale 

that I had with all the skyline structures, the surface 

facilities and so forth, multiple/single vanta,se points, 

that's the scale, so 7¢ou have to refer to that. 

When we ~o throu~_h this elicitation r, rocess, 

somethin~ like this is complicated and time-consumin,~, 

~ou walk back and forth. 

By and larvae, a score of 12 is absolutel,v no 

impact: a sconce of 0 is eve1~ythin~ under the sun. 

EXEt.UTI~,E COT~RT REPORTERS 
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Essentially what ~,ou're tr~,in~ to do is develop a value 

function that represents a utility of arrivin~ at a 

certain level of utilit.v a~ainst the impacts. 

What we do~ and the lon~ and short of it is~ we 

look for midpoints, that is the de~ree of improvement by 

decreasin~ impacts that ~oes from a score of 0 tc .I is 

equal to the de~ree of improvement that you ~et ~oin~ 

from 4 to ]2. That is~ it is a point of 50 which 

represents a utility of 50 and so you ~et an equal 

imprc)vement from 0 to 4 as well as a score of 4 to 12. 

You ~o throu,,zh this process~ you set up 

situations of comparin~ sites and ~vou eventually elicit 

each and every point on this curve for this partieul_~r 

panel and that becomes a utility function. This one 

happens to b e  non-linear. 

We did the same thin~ for historical 

properties. The scale on historical properties has to do 

with the area extent of historical properties that ~nust 

be mitigated, So if you have no area to) be miti~xated 

that, ~ives you utilitw of I00. If you have 70,000 square 

meters which is roughly S0 aeres~ 35 acres of area to be 

mitigated, that's the wc, rst case~ ~ettin£. a score of 0. 

It was a determination that went through this 

assessment for various reasons that this was a linear 

~tilit,v function. So that's two of the utilit~,~ 

EZE, CUTIVE COURT REPORTERS 
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functions. 

The process .you ~o through takes, in some 

cases, sevez-al hours of elicitation to develop these 

thin~s. When you finally ~et the utility, functions, then 

you've ~ot to trade back and forth to determine what. the 

scalin~ factors are, the weights between and amon~ 

t h i n ~ s .  

As Lee Merkhofer tells me over and over' again, 

the only way you can rea]ly learn this is you've ~ot to 

.~O through the process. It"s very, very difficult to 

describe. 

In this particular diagram, the horitzontal 

sc.ale is the aesthetio propert,v and visual impact, a 

score of 0 to 12. The vertical scale is the historical 

property scorin~ from the worst case of 70,000 square 

meters to the best case of 0 square meters of areas to be 

mitigated because of historical properties. 

You set up the scale and then you be~in an 

assessment in which you ask for preferences of one 

potential site a,~ainst a second potential site for 

various conditions. What you're lookin~ for is a paired 

set of options, conditions for options to which an 

individual is indifferent. They are the same. 

Once vou }]ave that, considerin~ that the 

performance measures for all other ob;jectives are at. 
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their worst level, ~ou really can only work these t, wo, 

then you equate the utilities and veu can work out 

scalin~ factors. 

The scalin~ factors that we worked out in this 

case goin~ throu£h the elicitation said that the weight 

on  aesthetics could vary somewhere between less than I 

fives times the weight on the historical aspect. 

The reason we haw~ that range_ is t,:,c,a~e-,e~ ~ -" there 

were two people involved in the panel and we went through 

and we could not ~et concurrence on what their 

indifference points were, so we ~ot a r, an~e. 

When we gc)t through the next six or seven 

managers, we may ~et more range on this. This is really 

not as serious as it looks because for the following 

reason. You ~o through all these assessments and you ~et 

these tradeoffs in this fashion and all of these weights 

must add up to be I. So ~rou can eventually work out the 

exact value, what the W~s are. 

It's my feelin~ that the actual W's, the 

wei~;hts when we ~o through the entire process, these 

particular environmental factors will be relatively small 

-~ the stud,v that we did in 1985 and 1986; will be a small 

fraction of the total of !. 

The next time we meet we hopefully will have 

all these scalin~ factors. If .you want to take the time. 
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I will ~o through a real down to earth examr-,le, .~ive an 

elicitation and will elicit your feelings on some of 

these trademarks. 

This is the process and what we are ~oin~ 

through. ~,glere are we today? I told you earlier where 

we were ~oin~. We've ~_ot rou£hly four activities to 

complete in the next number of months, we"re ~ct to 

complete the scoring., management elicitation activities, 

~et all these scores, these utility functions, these 

wei~htin~ factors, we've ~ot to a~re~ate all the score, 

perform the sensitivity studies, rank order the E~SF 

options, and eventuall.v select an ESF configuration to be 

recommended to the DOE. 

That ~ s it. 

MR. MeFARLAND: Warner made the comment earlier 

that there's a ~reat number of iterations that are 

n e c e s s a r y  . 

MR. GNIRK: Yes. 

MR. McFARLAND: To end up with a recommended 

configuration. I don't see any reference theme to these 

MR. GNIRK: T h a t ' s  r i ~ h t .  Y o u  d o n ' t  s e e  i t ,  c n  

h e r e  b u t  i t ' s  i n  t h e  b a c k  o f  m.v m i n d ,  L e e ' s  m i n d ,  T o m ' s  

m i n d .  a n d  a l l  t h e  r e s t ,  b e c a u s e  i t ' s  o n  t . h a t  p r o c e s s  

d i a g r a m  t h a t  T o m  u s e d  e a r l i e r ,  a n d  a l l  o f  u s  u s e d ,  i n  t h e  

E Z 2 c ,  r ~ T I V E  c o  r ~ ' m  . . . . . . .  _ , l , l  R E P O R T E R S  
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last steps down in the process where we took the ranked 

~,I uh options, looked at the methodolo~z and came up ~ ' ~  

selected confi,~urations. That's the final iteration. 

We have to ~et the results here to see how they 

come out, what the results are sensitive to. We mav have 

the best ESF configuration vou could ever believe of. A 

lot of time and thought went into this. We didn't .just 

start with 17 scatterbrained options, these ::,eoi:,]_e sat 

<]own and put to~ether a lot of thin~s based on all the 

thinkin~ and so forth, and different type (of construction 

methods, la.vouts, Lee and I worked with them to set, up 

some ~eneral screenin~ criteria that screened down to 

these ori~inal ]2, then back up to 17 to cover some cf 

the E~,F options, so there s been a lot o ~ thought that 

went intc, it.. 

There's alwavs the possibility we de, have T, he 

best .... a more than adeguate configuration in the process 

right now. We won't know that, of course, until we £o -- 

MR. McFARLAND: Until you go throu.~zh the whole 

thin~ once? 

MR. GNIRK" That's right. We can then see 

probably, fairlv certain, what the reall.v bi~ hitte:r 

factors are and if we have to repeat the process, we'll 

probably concentrate on the bi~ hitters. We have to ~et 

through this to be~in with. We'll ~et there. 
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MR. CARTER: Paul, could I ask ~ou a question? 

What do ~ou include as health effects? 

MR. GNIRK: Health effects for post-closure 

releases to the accessible environment which we can 

convert to fatalities accordin~ to the EPA assumption -- 

the no threshold, linear relationship. Their basis for. 

the rule was 1,000 fatalities for I00,000 metri<, ton 

repository. The table in there can be scaled, it's been 

done in the past. 

On the precloser side, we're lookin~ at doses 

in ]:,reclosure in terms of person ramps (ph), to worker 

individuals, and to members of the public. We know there 

are certain cases that, have been established as ~o what 

you pay to avoid the person ramp. 

from 1917 

MR. CARTER: 

MR. GNIRK: 

MR. CARTER: 

So these are taken, tao1~.~:~llv~ 

That"s right. 

Another question I ha J, in ~our 

work do you use surrogates in the process for health 

effects? 

MR. GNIRK: In post-closure, the surrogate is 

releases, that's the surrogate, the proxy. 

MR. CARTER: That's the onl~ one? 

MR. GNIRK: Yes, for health effects which, as ! 

said, we can convert them to health effects if you want 
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to b.v the EPA assumptions. 

Thank you. 

CHAIRMAN DEERE: Thank you, Paul. 

MR. PETRIE: Before we finish up the ESF 

studies~ there were a couple of thin.~s that came u]:, today 

that I wanted to discuss. We discussed this a little bit 

this mornin£. 

The understandin~ I hope we all ~o awa.v with is 

that all the ESF options --- full suitability tests and 

the design-relaYed tests. The pl-ioritization and 

suitability test is accomplished as a part of surfane 

space testin~ prioritization stud.v. 

The ]:,rioritization of the under,round tests 

with respect to ear!.v suitability determination will be 

accomplished ]=,rior to the start of ESF construction. 

That's our plan. You said that this mornin~ and now [ 

ho~e it's clear to everybody. 

One other thin~ that came up was somebody .~sked 

us about the participation of universities and I ,just 

wanted to put on a couple of thin~s. 

We do have some contracts and agreements with 

the Colorado School of Mines, Univei~sity of Nevada-Renc, 

and the Universit.v of Nevada in Las Vegas, there's a 

Research Institute and the Laboratories use some of the 

other universities in their- work as well. 
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I just want tc, make ]_t. clear that we do. in 

fact., use whatever source we can find fcr the appropriate 

technical information. 

,.,he other thin# I would mention is that in 

accordance with the requirements of Subpart G, vc'u have 

to have independent review of essentially all the work we 

d ~-~. 

Although Ton] did not show them on his chart, 

there are inder, endent reviews throughout that cperati~n. 

.Tu~,~ in summar.v, where are we, we ve identified 

the requirements for use in the options: we"re identified 

the !7 options: we ve deve~.oped the decision-makin~ 

• [-~ ] , 

...... ,_ ~esu~_ts of the ~a-.ico methodology: we ve inc~-~rporated the ~ "" - 

Hills risk benefits: and a,~-e now in the process of 

combining options to analyze, ran]{ or.der, ccnver.t o)otions 

to be select, ed. That ~oes on from here, 

A little bit about the schedule. I think we 

showed it to you the last time and at that time, the 

_,~ l.=~ngles are original schedule. The "E" is the expected 

<~a~,es and these will develop prior to -- subsequent to 

c)ur knowledge that the Calico Hills information was ~oin~ 

to come in a little bit later, than we had in mind, but 

prior) to actuall.v ~ettin~ it.. 

Now that we've actual ~ , it, ~ ~otten we are 

~-.eevaluatin.~ those and there may be some chan~es to chose 
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So that's where we stand as far as the expected 

I think the date of interest to us is [~&L 

completes the sensitivit.v analysis. We are saying here 

expected September 12. Let me ~o right into my next 

slide and the issue we want to talk about,, which is when 

we want to talk to you folks a~ain .... when should we ta].k 

to you, not when we want, it"s a mutual agreement tlhin~. 

We would like to have our next meetin~ take 

]:,lace in October. I think about Januar~$ or so of this 

.year, we set up October Ii and 12 as the date for this 

meeting. We are sayin~ mid-October, however, we would 

like to be able to confirm that with .you by September. 

Honestl},r, I'm a little concerned about the mid-- 

October date; it may have to be a week or two after that. 

This is what we'd like to do at the meetin~ 

CHAIRMAN DEERE: I ,just don't think that we 

would be able to ~et the Board to~ether in that !en~th of 

time, even if we tr'ied to chan£e it now, I doubt if we 

can slip it a wee].: or two weeks with the schedules that 

people have, but we'll look at it. 

MR. CORDING: This is a panel :neetin~? 

CHAIRMAN DEERE: Yes. This is for the dual 

panels, same as this meeting. We"re scheduled for that. 

MR. BROCOUM: Of course we could meet on the 
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,other three activities. The question is will. we have the 

results from this activity on October 12'? 

HR. PETRIE: These are the two issues we"d like 

to discuss at the next meeting. Of course we"d like tc, 

}lave that meetinE when we're p, repared to talk aSout it.. 

We don't have to make up our minds now as to when it is, 

but we w,_:,uld like to discuss this with you a,_. some time. 

MR. CORDING: Would this be after the 

iterations or would it be after a first run through this? 

MR. PETRIE: After the first run-thr,:,uEh, we 

would then have the ran],: order list of options at that 

1:'o i n t. 

HR. CORDING: At, that point, you"re stile in a 

]:,recess where there's goin~ to be further work than 

checkin~ of these options. 

MR. PETRIE: There could be another iteration 

after this. 

CHAIRMAN DEERE: Since it would be one :epic. 

this would be a one da.v meeting. 

MR. PETRIE: I would think so, yes. 

NR. HUNTER: I ~uess it depends on how the 

agenda P_ets cast for the other two studies to discuss, 

for this ~roup. 

MR. BROCOUM: The llth and 12th are still ,~ood 

for the other three areas. If would be shorter obviously 
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if }~ou didn't do ESF at, that time. 

CHAIRMAN DEERE: B.v chance, is the 2fi]t}- of 

October- about the Pi~zht period of time we're lookin~ at? 

MR. PETRIE: I would think so, [ves, Can we 

leave it. that we-'ll confirm this with you in the near 

future? 

CHAIRMAN DEERE : Yes. 

MR. HUNTER: One conmlent on Ted's discussion. 

I think we did circulate that list of the differential of 

tests in the SCP a£ainst suitability and design-t-elated? 

CHAIRMAN DEERE : Yes. 

MR. PETRIE: Are there any other-questions for 

PAC ~: 

HR. NORTH: I d like to offer a con~nent that I 

think in tee'ms of whe~-e we ~o from here and ou'* next 

meetings, I see some advantage to havin:{ a re!ativel.v 

short p,~-esentation on what has been learned in this 

,!;xercise in mid-October or -- I'm not sure how e~ksy its 

~oin~. to be for us to a~Pee on a date or:her ~ than the ones 

we've a~reed to. 

What conc.erns me is that I think to ;~o throug, h 

in detail the things that we ought to be inte~'-ested in, 

in terms of the supporting ,judgments behind this 

exercise, it's going to take us some time and we're ~oing 

tc want to see some detailed documentation of the kind 

EXE<,L, TIVE COURT REPCRTER~:, 
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that you're preparing. 

I thought it was a big exercise to So through 

the site characterization plan. This ma~v be of 

comparable size in terms of its complexit.v and the degree 

of detail, 

I suspect the way we're ~oin~ to have t,o do it 

is we'~e goin~ to have to identify which issmes are the 

most important~ the most worthy of careful review and 

then amon~ the enormous mass of material we"re ~©t, focus 

in on those specific, areas l'm not su~e we~'re ::~in~ t,,_-~ 

be ready to do that or are you £oin~ to be ready tc, 

]-.:resent it to us in mid-October? 

I'd like to s1~est an a!ternative~ that in 

mid~-October we ~et what amounts to a summary of your 

insights and conclusions and at that time~ we design a 

ve~y extensive wor].~shop perJ~a]:,s lasting the better part 

of a wee].: to do throu~zh the detail at a subsequent stage 

when you~ ~ documentation is prepared and all interested 

L, arties can watch and participate in goin£ through this 

exercise in considerable detai ~= reflectin~ the :t~\e± ~ ~ ~ ~' of 

detail at which you've carried out this work. 

MR. PETRIE: It's up to the Board to let us 

]<now what their wishes are. 

CHAIRMAN DEERE: We will have to discuss it 

a ].so. 
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MR. CORDING: I ,just wonder if there's some 

material that we could see and look at that would allow 

us to get a feelin~ for some of these things without 

havin~ to .... before we come to a meeting, whether there 

is some documentation that can be reviewed so i : . ha t  we"re 

prepared for it ,,~ather than havin~ to do it. all to,ether. 

in a meeting. I don"t know precise177 the form of the 

documentation or what we need to have, so it"s just a 

question. 

MR. HUNTER: There would be quite a bit.. 

There's the research material ,~iven to the pane-',-', ~'~- 

influence diagrams which they do, the results of their 

elieitations, the transeri]:,t itself, a lot of thin~s t<: 

choose from to do this. 

CHAIRMAN DEERE: Where would be the best place 

to have the meeting3., the optimum ]:,lace? 

MR. HUNTER: Albuquerque is worth mentionin.~. 

CHAIRMAN I)EERE" I just don't know if we can 

find a date. We will sure check cut these couple of 

dates and then see if there is some information that can 

be ]:rovided ahead, if we can ~et a date. We'll work on 

that and try to .~zet back to vou on it. 

We do think that this particular time and the 

presentation of the last two dates }]as been extremely 

helpful to us. Tc, be available in the middle of the 
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process, to ~et a little better understandint~ of how it 

comes to be able to as].: our questi,ons, to ~.~~_. t,h~_ 

a n s w e r s .  } ]ave  a c h a n c e  t o  m a k e  s u g g e s t i o n s ,  a n d  now w e " r e  

~oin~ to be t, alkin~ amongst ourselves about some c:,f these 

thin~s. 

HR. BROCOUH" And that's the intent of October, 

to .~et one mope iteration before we finalize the report. 

MR. HUNTER: Yes. 

HR. NORTH" I 'd like to commend ever,vbody 

inw<,Ived in what we"we heard for the last day and a half. 

You've put in an enormous amount of work and I think 

provided a lot of very interestin~ material. 

It's as yet. undigested in measure, especially 

by us~ and the communication of it is ,~oin~t to involve 

very, very substantial additional efforts, but I think in 

terms of prc, vidin~ the explicit methodolo~ty fo. ~ p!.'_-~nnin~ 

and analysis supportin~ DOE~s decisions, it's real].7 an 

indication of a new e~'a. I would heartily commend you 

for undertakin~ this effort. 

MR. BLANCHARD: Than].: you for .your comment. 

As we close off our presentation, there's, a 

couple of points I think that we need to make. One was 

~,,'esterda.v durin~ the discussions .you were wonde~-in~_=~ about 

the amount of information that was available fo~ these 

experts to consider. 
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I wanted to call your" attention to the surface 

space investi~.ation implementation plan that a vear a~.o 

we sent to you all, to yonr library. It"s a bi~., thick 

thin~.. 

I believe durin~ the meetin~ where you toured 

the site, we also handed out a number of pa~es in the 

b.riefin~, boo],: which show pictorially in red these 

investigations on the site that are planned and in black, 

those investigations that have already been completed 

from drill hole or bore hole, a trench or anythin£ else. 

If you want to peruse that at ,vour leisure, o~: ~ 

if you want additional copies, it covers all of the types 

of investi.~ations we have. It"s a series of ma]:,s. They 

are available for vou to look through that. 

C.HAIRMAN DEERE: Now that we have an official. 

!ibrarian~ we have new space, new office, we'd ]:,robab!y 

better start off by havin~ .you do a copy and <hen we'l! 

be able to find 

(Laughter) 

MR. BLANC, HARD: Okay. 

MR. BERNARD: Max, is that the one thats about 

that, thick? 

MR. BLANCHARD: Yes. We ~ave you two. We ~ave 

vou a real lar£e folder on it, it's an at, las that showed 

everythin~ that had been done te the study, and then in 
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ou:~- p l a n n i n ~  d o c u m e n t  we £ a v e  y o u  a n o t h e r  o n e  w h i c h  h a d  

foldouts that showed you the assumptions, when theT,' 

happened~ and who did it. That showed you what's planned 

and what's been done. 

CHAIRMAN DEERE: They were in my office on my 

desk before we moved. 

MR. BLANCHARD: They're both in plastl.c~ ~reen~ 

bounded documents. 

To bring the discussion back to where is DOE 

_~oin~, as ~ou remember~ yesterday mornin~ we indicated 

there were some t, hin~s we had to do and that was initiate 

mana,gement reviews and ]]old some interactions with the 

Nuclear Regulatory Commission~ particularly on ESF and 

Calico Hills issues~ then k,,e~in developin~ an 

implementation plan~ and in the process of doin~ that~ to 

the extent that the decision warrants it~ peer reviews 

will be considered. 

As we implement any reco~nendations~ we will 

have to involve reassignment of staff and need a budget 

let- 1991 that accomplishes that, so we'll have to realign 

things that may be planned otherwise. 

There may be a reassignment of people 1:,e do 

thin~zs and the consequence of thin_~s not ~ettin~ done if 

we reassign them to something else. 

Where is this management review ~oin~, in what 
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direction? I thin]{ Bruce Judd yesterday captured tlhat 

pretty clearly and I'd like to use a vue~raph or two of 

his. 

It seems .if the maneuvers of this program had 

their druthers, they'd like not to ~o into a license 

application with the NRC fee].in~z that the Department was 

at these points when you plot the releases versus the 

C.CDF. 

I n  f a c t ,  i n d e e d ,  ~ i v e n  t h e  d r u t h e r s  o f  t h e  

mana._~ers, they'd like to be well on that, side of that 

point. In order to ~et on that side of that point, nne 

needs to have a ~ood test program and have high 

c.onfidence that the test program is .~ivin~ you that 

information. 

We have expert opinion now, based on the 

available information that seems to su~£est we may be on 

this side, but no one has advocated no tests to be 

conducted in either Calico Hills or in the Topapah 

Springs nor has an.vone suggested that we net c~ndu .... a 

surface space investi~ations plan. 

,o as a consequence the test, program will help 

us define where we are on this side, or if we're on this 

side, and the extent of that test program is goin~ to 

determine how conservative, or how much confidence we 

have that we mi,~ht be on this side of those points. 
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Indeed, we don't ]-:now that those are necessarily points 

vet . 

40 C.F.R. 1,91 is not finished. It"s still 

under consideration for chan~es and Bruce had used this 

as a decision line. }-{is view was that as one considers 

the degree of conservatism and confidence you need in 

that conservatism, this graph that shows recommend 'versus 

abandon and looking at performance model output, that 

line is likely to be ove~ ~ on this side of that graph. 

In order to get it, there in an inte!li~ent wa~T, 

we"re going to have to spend money and it"s goings< to take 

time. There are a number of tradeoffs 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 model~ he is 

incorporating management views with respect to 

conservatism, with respect to ~egulatory acceptance and 

that"s the path we're definitely going in. It will lead 

us into the need to carefully look at what we ~et for our 

~Jo!lars, where we put the dollars, and what the impact 

will be in terms of timing for decisions. 

From that standpoint~ we think the task forces 

are right on line in terms of what thev":-e tacklin~ and 

the mannel- in which those recommendations are comin~ to 
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the [)epartment for management consideration. 

Carl, do .you have an.vthing to add? 

MR. GERTZ: No~ Max. 

MR. BLANCHARD: This mornin~ 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 vuegraphs that were missing. 

We have encompassed~ I know, in our gene~al 

approach for the Calico Hills risk benefit anal.vsis, that 

grec.ter level of detail, so I"m sure that will be in the 

draft report that will eventually be available tc you. 

We have not done that but we've made a 

promissory note to all to actually provide in that repcrt 

what would happen if we had ~one throu~h an arithmetic 

averaging rather than a log averagin~ for the experts. 

With respect to the items that were discussed 

this morning on your consideration for peer reviewing~ 

the hydrologic part of the Calico Hills study, and some 

further review on the application ,of decision anal.vsis~ 

to the extent that you want information from us~ we need 

I assume that you will be lettin~ us to find that out. 

know. 

l~m not sure that we picked up an.v other items 

that are open at this stage from the discussions tod&~. 

MR. NORTH: I"d like to recenm~end a rephrasing 

E ~ C U T I V E  COURT REPORTERS 
( S 0 l )  5 6 5 - 0 0 6 4  



N 

N 

0 

3 

4 

5 

6 

7 

8 

9 

IO 

!I 

! 2  

13 

14 

15 

16 

27 

18 

19 

20 

21 

0 9 

90  

2 4  

25  

1. 8 9  

of five. I thin]< the issue is not so much the 

application of decision analysis as methodology. I think 

the issue is the marriage of the methodology to the 

substantive expertise. 

I'm personall~, T less interested in the 

management side. I'm onl.v after the utility side. The 

part that I think is utterl,v critical for us is to ~ear, n 

crdr way through thcoen~ influence diagrams toward those 

crucial probabilities havin~ to do with the accuracy of 

the tests and the likelihood of regulatory ap~,roval. 

As Lee Mer]<hofer said. those appear to be the 

,~!na± i s s u e s  f r o m  She ] : , 1 ! e t  a n a l y s i s .  T h e y  ~{p]x,~r to, 

b e  t h e  c r i t i c a l  i s s u e s  i n  t e r m s  o f  t h e  j u d g m e n t s  i n  t h e  

C a l i c o  H i l l s  s t u d y  t h a t  t e n d  tc ,  d r i v e  t h e  c c n g ! u s i o n  on  

t h e  r a n k i l l ~  o f  t h e  o p t i o n s .  I~m l e a v i n ~  a s i d e  t h e  

p e r f o r m a n c e  a s s e s s m e n t  p h a s e  o f  t h a t .  

! wc, u l d  l i k e  t o  s e e  a n  o p p o r t u n i t v  f o r  my 

c o l l e a g u e s  a n d  m y s e l f  t o  b e  c o m f o r t a b l e  t o  h a v e  d o n e  d u e  

d i l i g e n c e  o r  p i c k i n ~  u p  t h e  c a r  e x a m p l e  t h a t  w e ' v e  ~ t I  

u s e d  s e v e r a l  t i m e s ,  a r e a l  i n - d e p t h  m e c h a n i c a l  

investigation of the automobile, not ,ju;:~t kickin£ the 

tires. 

I think about all we"ve had the opportunity to 

do at this meeting is look at the car, in cne case I 

think we saw it drive around the block, and the other two 
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it's a car that isn't yet running, and we're bein~ asked 

to accept a lot of thin~s 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 

be able to do that. So let's broaden the charter from 

decision analysis to essentially the areas of technical 

expertise represented on the Board. 

MR. BLANCHARD: Sure. I assume that will play 

itself out in the development of the agenda for a 

subsequent meetin~ perhaps in Albuquerque, maybe in the 

October timef~ame. 

CHAIRMAN DEERE: With respect to item four in 

the peer review for the hydrogeolo~ists, again I would 

offer this onl:¢ as a su~£estion, that we would be 

available to discuss it if in ,your deliberations over the 

next few months you feel it would be an asset. 

T h e r e  a r e  o t h e r '  a r e a s  t h a t  m i , ~ h t  b e  m o r e  

c r i t i c a l .  We m i £ h t  a l s o  b e  w i l l i n ~  o r  e a g e r  t o  

p a r t i c i p a t e  i n  s o m e  w a y ,  s o  l e t . ~ s  s a y  t h a t  n u m b e r  f o u r  i s  

s i m p l y  a n  e x p r e s s i o n .  

We f e e l  %}lat we h a v e  s o m e  e x p e r t i s e  a n d  c a n  

b r i n ~  i t  t o ~ e t h e r  a n d  i f  we a r e  t h e  a p p r o p r i a t e  ~ I r o u p  t o  

d o  i t ,  we w o u l d  t r y  t o  h e l p .  So i t ' s  o n l y  t h a t ,  a s  a n  

o f f e r ,  we w o u l d  b e  a v a i l a b l e  a n d  c o n s i d e r  s o m e t h i n g .  I ' m  

not sure it would be number four necessarily. It: Ina~/ 
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appear that's not the critical, and the critical thin~ is 

to £et underground there. 

There may be others alon£ the way that probably 

we could discuss at Albuquerque. 

MR. BLANCHARD" oounds fine. f, arl':' 

MR. GERTZ: Just to assure you, r)r. Deere, and 

the panel that management is involved, we are lookine at, 

these things very closely and we are tryin~ to set up 

with Dr. Bartlett the course we're goin~ to chart for 

this program. 

That involves talking to members of Congress 

who provide funds and are the ~enesis ef the program, 

talk to the utilities who are also keenl.v interes, ted in 

where we're going and the use of the ratepa.vers" dollars. 

We've been ver.v active in bringing members ef 

the Congress up to Yucca Mountain to show them what. we're 

doing -- staff -- and we"re hopin~ to ~et actual members 

cut there. We had six CEO utility executives out 

yesterday on an extensive tour, talking to our scientists 

like Bruce Crow and the USGS individuals. 

So we are inw~,/ved_ in weighing all t~:_~-~ ~=~,~.~to ~ 

of the program, including the value of the data obtained 

and how that fits into our overall program. I just 

wanted to make that statement. 

CHAIP&~AN DEERE: I a~ain would like to express 
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our ap, preciation for ,all of the effort of doin~ the work, 

of eomin~ here presentin~ it to us, because I know it 

does stop your on£oin~ work but it might be a £ood pause 

for :¢eu to stop and look at it, and have somebod}~ else 

look at it,. 

I also would like to as]{ if there's an,vone in 

the audience that would care to make a conm]ent or ask a 

,.quest ion? 

MR. NIGELSKI: Thank you for the opportunity to 

as]{ a question and make an observation, if I cc)uld. 

My name is Phi] Ni~elski. I am here 

representing N~ve Countv, Nevada as a local government 

representative. In that capacity, I have a couple of 

questions that I thin]{ could t~enerate quick response and 

did have an observati<:n. 

The questions had to do with the ESF 

discussion. Paul, I think it was .your discussion 

~=la..ive to the socioeconomics as a diseriminat, or. I 

,Just wanted to as]{ whether that analysis dealt strictly 

with worker population or did it take into account 

~eolo~ical monitoring issues and,/or the I0 C.F.R. 96q 

water disqualifier issues? 

HR. GNIRK: It dealt with the first part which 

was the worker, labor or the population, the influx and 

so fo.~'th. Some of those other items are covered under 
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testin~ some of the environmental compliance 

requirements and so forth are dealt with under the 

regulatory part. 

The water issue we did discuss. We discussed 

the water portion havin[_J to do with the environment, I 

know, havin~ to do with would one option take more water 

than another option, and would that have an impact,, a 

discriminatory impact on our judgments with re~ard to 

which option to select. 

I think the ,Judgment was. based on the 

desi~ner"s estimates, there was no significant chan~e in 

water usage between and among options. That's in our 

transcripts. 

MR. NIGELSKI: So that was part of the 

discussion? 

MR. GNIRK: Yes. 

MR. MERKHOFER: E~,~'cuse me~ if ! might add, the 

Socioeconomic Panel that we had took great pains to 

emphasize to us. and l'd like to emphasize it te the 

audience here~ that the fact that the socioeconomios was 

determined t,o be not a discriminator was not equivalent 

to a conclusion that there is no significant 

socioeconomic impact. 

The existence or the possible magnitude of the 

socioeconomic impact is somethin~ 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 seriousness of 

that impact across the 17 options. 

MR. NI<~EL~,KI- That would be interesting for us 

to be able to look at that transcript and understand 

that. 

The second question had to do with kind of a 

lo~.istics t.hin~. In terms of the resource materials 

p~ovided to the pane±s, how are those materials provided 

and really what use was made of them? I"m specifically 

refe~_~rin.~, to the TRB comments, the NRC comments, and 

State's conm~ents relative to the ESF. 

MR. HUNTER: Most of the panels that deal with 

that information have not done the scorin~ process .vet. 

That resource information is bein~ developed to be 

provided to them when the scorin.[ oceu~s~ 

MR. NIGELSKI: My understandin~ was that the 

.process .... at least to date -- had some of those cc)ncerns 

incor~.,orated or will that be at a later time? 

MR. GNIRK: Let me ,just say some other thin~s. 

]in many of these oases -- I believe socioeconomics is 

one, I know environment was for sur-e another one -- we 

provided, Lee and I provided information to these people 

via Sandia from the work we had done back in 198~. and 

1986 as to all these factors. The work at that time was 
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based on the environmental assessments. 

h~ ,ubJect to that. there was reference lists 

developed, as I recall, at various times and these peoz,!e 

had access to those. 

In the scorin~ activities itself, we had 

information, as you will see in the transcripts that come 

out, which we referred to directly in which I asked the 

questions "Are you familiar with this information? Have 

you read it? Have ~¢ou considered it'?" 

So I can"t remember exactly all the bits and 

pieces of information because we're dealing with 20 

different areas, but we make an effort each and everT¢ 

time to try to insure that, the panel has the benefit of 

all the most recent information, whether project side or 

where it, comes from. 

In practice, people who are informed with 

regard to workin~ in this program and have been in this 

]:,ro~ram for numbers of years, we expect them to have 

hnowled~e of a lot of this information. 

MR. NIGELSK!: What I am s]>ecificall~¢ concerned 

about, a~ain from Nye County, Nevada perspective, is that 

N.ve bounty has relied upon the ~tat~ ~, technical program 

to do the in-depth technical analysis and would want to, 

from a Nye County perspective, be confident that those 

comments that came in relative to the shaft were ~iven 
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explicit consideration within this process, and would 

like to have some assurance that"s the case. 

]:~R. S ' ~ E V ~ N S  " . . . . . .  L e t  m e  m a k e  a c o m m e n t .  ~u=,~'~,~ a s  T_ 

pointed out that we are identifyin~ a direct relationship 

between re~ulatorv,~ requirements, and I ~ave you ~.om~,~ 

examples in my discussion this mornin~ of !ID C,F.R. !30 

requirements bein~ identified very pointedly with factors 

on those influence diagrams, we are also doin~ that with 

the concerns expressed by this Board here and bv the 

c<,mments we've received from you. 

That process is Just closin~ out. It"s a 

matter of makin~ thc~,e-,~ identifications and providin~ a 

base of information to ~.ive to the evaluation team. I 

would presume that could be made available in due time. 

MR. PETRIE" Yes, in due time, not today 

certainly but when it"s completed~ it will be avail~b!e. 

MR. NIGELSKI A~ain, we ve made a con~c~,_~ 

decision to, allow the technical ana!.vsis to be done at 

the state level and have confidence in the work they've 

done in general. 

I did have one other observation, if ~¢ou'd 

like, that I could submit to the record or just ~iw~ it 

to ~rou right, now. 

CHAIRMAN DEERE- 

MR NI_~ELoKI 

Right now. 

I don't, know what your timeframe 
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i s  but I'll be real quick. 

Basically, it has to do with the participat, ion 

within these panels. I would like to comment that the 

county appreciates the di~-ection the Depart, ment is .~oing 

with this decision-aided methodology and see it as a very 

valuable exercise. 

I~m a layperson, most of you are scientists, so 

I come at you from a lay perspective. I want, to make 

just one observation and that is that while DOE is be 

commended for this decision-aided methodo!o~y as a tool 

for helpin~ address very complex issues, the 

presentations that have identified the fact that the 

panels are I guess, with one exception, internal tc, she 

Department and that the scientific input ~oes into She 

panels, from internal to the Department. 

The county is not in a position to know the 

rationale for this decision. Nonetheless, if the 

Depa~-tment is movin£ toward an approach where scientific 

judgment is ~oing to be used to compensate for this 

technical uncertainty or scientific uncerr, aint~v which is 

clearly recognized, usin~ decision-aided methodologies, 

we feel that ,~reat cape must be exercised in seleetin~ 

those whose ,judgments will be relied upon. 

The Department has many excellent scientists 

performin~ work for it. I personally have met a good 
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number of them, but the fact is, and I hate to state the 

obvious here, the reposite.~y program cannot exercise 

scientific judgment in a vacuum. 

Affected parties like Nye Count:~ will also be 

makin~ judgments, for example, about the technical 

representativeness of the panels upon whose judgment the 

effectiveness of' decision-aidin~ methodolo.~ies must rely. 

The realit.v is that it is not where you stand 

but where you sit. If the scientists predominantly who 

a r e  p a r t i c i p a t ,  i n ~  i n  t h i s  e x e r c i s e  s i t  w i t h i n  t h e  

Depa~tment~ those outside the program lookin~ in ape 

~oin~ to be concerned about the outcome of the process. 

Let me quickly conclude by saying that I"ve 

expressed concern for the formulation of panels for 

applyin~ decision-aided methodologies because~ here a~ain 

I'm statin~ the obvious, it is the panel~s judgment which 

will ~uide the programs discussed in the past two days. 

I do ]]ave some specific suggestions that ! "I! 

submit in writin,~ which should be taken into account when 

future panels are established. 

Finally, I'd ,just: encourage the Board to 

continue this process~ in a sense, a peer review of these 

decision-aidin£ methodologies. Thank you. 

CHAIRMAN DEERE: Thank you. 

Are there otheP statemenzs? 
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(No response. ] 

CHA I ~LMAN DEERE : 

for coming. 

! 99  

Meeting adjourned. Thank you 

(Whereupon, at 3:40 p . m . ,  the meetin~ was 

ad,journed.] 
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