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1 P R O C E E D I N G S

2 (1:33 a. .

3 MR. MOELLER: Good morning. The meeting will come

4 to order. This is the third day of the 34th meeting of the

5 Advisory Committee on Nuclear Waste.

6 During today's meeting, the Committee will disccuss

7 and/or hear reports on the following topics. Number one,

8 we'll lead off with a presentation by the State of Nevada on

9 the discussion of the state's review and comments on the DOE

10 site characterization plan for Yucca Mountain, as well as

11 comments on related DOE studies.

12 Number two, the Committee will review the NRC

13 Staff's response to the Committee's May the 30th, 1991

14 report on alternative approach to the probabilistic section

15 of the containment requirements in 40 CFR Part 191, this so-

16 called three-bucket approach.

17 Thirdly, and this is now -- this is now up to :00

18 p.m. this afternoon, we'll be opening the afternoon by

19 reviewing the NRC staff's current position on working draft

20 number three of EPA's high-level waste disposal standards.

21 And this is primarily to discuss the responses to the six

22 questions which EPA has asked be addressed.

23 And then the last formal item this afternoon is

24 the Committee will have a meeting with a representative of

25 the Office of General Counsel, to discuss the proposed
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1 Office of Government Ethics Rule on the ethical conduct of

2 Government employees.

3 For members of the public who arc here, I might

4 alert you that that probably -- or we intend that that be a

5 closed meeting, inasmuch as it will involve discussion of

6 individual, private, proprietary, or whatever you call them,

7 items pertaining to members of the Committee.

8 And then the last thing this afternoon, we'll

9 develop and prepare and approve, hopefully, any written

10 reports that the Committee wants to issue as a result of the

11 topics discussed at this meeting.

12 The meeting is being conducted in accordance with

13 the provisions of the Federal Advisory Committee Act.

14 Charlotte Abrams and Howard Larson are the designated

15 Federal Official for the initial portions of the meeting.

16 We have received no written statements nor have we

17 received any requests from members of the public to make

18 oral statements at today's session. Let me repeat, though,

19 as I always do, that if there are any members of the public

20 here who, after hearing a presentation on a topic or hearing

21 our discussion on a topic, believe that they have important

22 information to share with the Committee and information that

23 the Committee should be aware that it exists or that these

24 thoughts exist, we encourage you to request time to appear

25 and we'll be glad to accommodate you.
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1 A transcription of most of the meeting today will

2 be kept, and it is requested that each speaker, prior to

3 speaking, step to one of the microphones, identify yourself

4 and speak with sufficient clarity and volume so that you can

5 be readily heard.

6 Let me ask the Committee members if they have any

7 comments before we begin?

8 [o response.]

9 MR. MOELLER: I have a couple of items that I

10 should simply report on. I gather that the construction on

11 the new building for the Nuclear Regulatory Commission could

12 begin as early as the first week in September. That's of

13 interest to many people.

14 At noon today we my schedule or show that

15 videotape that we mentioned yesterday, which pertains to the

16 Yucca Mountain -- proposed Yucca Mountain repository. it

17 there are members of the public who desire to be here over

18 the lunch hour and see it, you're certainly welcome. I

19 understand the tape is 40 or 45 minutes long.

20 Each member of the Committee that plans to attend

21 the EPRI Workshop in September should fill out the -- the

22 firm, to indicate the preference for which sessions and so

23 forth you want to attend.

24 And, lastly, in regard to the initial presentation

25 this morning, I might mention that we had received an
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1 announcement that White Pine County had been added to the

2 list of effected units of local overnment, in terms of the

3 proposed Yucca Mountain repository. So, we will move on

4 then with that presentation.

5 We have with is, and he was here yesterday and

6 probably the evening before, Steve Frishman, from the State

7 of Nevada from the Nevada Agency for Nuclear Projects, and

8 he will be making the opening presentation.

9 Steve, welcome.

10 MR. FRISIIMAN: Thank you.

11 It's interesting about White Pine, they've been on

12 the list every since John Bartlett decided anybody who's

13 there can be on the list.

14 MR. MOELLER: How many counties were --

15 MR. FRISHMAN: We're now up to ten and including

16 one in California.

17 MR. MOELLER: Okay.

18 MR. FISHMAN: And it's interesting, they're

19 effective, ut they can't quite get any money. So they call

20 be affected and talk like they are, but they can't act like

21 they are yet. They will sometime soon.

22 Well, after yesterday afternoon's presentation on

23 -- from the Department on our responses to our comments,

24 I've been somewhat enlightened because that was the first

25 we've seen of responses to our comments. And so far what
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I'm seeing is what I expected to see. And that's the

generalized notion that the Department program is changing

with or without us.

I think it's really interesting that the timing a

has set our comments into context. Context of the program

changing whether we're there or not. And it's going to keep

on that way, I'm sure.

I think you probably all have the handout that

Carl Johnson was going to handout and at the last minute we

had some things change again very quickly so I'm here

instead of Carl. And I have his handout and what I would

really like to do is just go to about the second or third

page of the -- go the fourth page of it, our present

recommendation. Because I think you probably heard enough

yesterday to where I don't have to go through very much more

of this. And that's that it's time for a new SCP.

What we say as our present recommendation is that

DOE should issue a revised site characterization plan for

review and comment. The reasons for that, I think you heard

some of them yesterday. INew exploratory shaft facility or

whatever they call the ESF now. They've changed the title

of it again. It's not -- it's exploratory study facility

now, not shaft. Emphasis on site suitability and thermal

loading. These seem to be the largest issues that are out

on the table right now.
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1 MR. MOELLER: Help me with one thing, Steve. I

2 had understood that the site characterization plan was to be

3 a living document, so to speak, and that DOE was to

4 periodically -- was it semiannually annually, or something;

5 issue updates or revisions to it? But you want more than

6 that, you'd like to see a completely new --

7 MR. FRISHMAN: Well, you heard the slight saga

8 yesterday of which one is which one and what they do in it.

9 You know, we're up to either number four or five and one got

10 caught up in a bureaucratic scandal and another one is on

11 the strange schedule line and they're trying to have one

12 come out before the next one is due, and as yet we have not

13 seen any changes in the site characterization in any of

14 them. You know, any changes in thinking; so we don't really

15 know what that document will do as opposed to what it's

16 maybe supposed to do. And the updates, we'll never get it

17 from what we can see.

18 We have a whole number of issues on the table

19 right now, very large issues, such as the evaluation of site

20 suitability, rioritization, exploratory shaft, where the

21 whole project is changing tremendously right now, and you

22 can't get it together in one place. And the updates are not

23 doing it either. The updates may tell you a little bit

24 about where -- you know, where the final document changes.

25 But then it will refer you back to somewhere if you're
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1 lucky. It will refer you back to somewhere to find the

2 documentation.

3 So far, the project is exactly the -- it's just

4 like the mission plan. The project is just what it was

5 before 1987, if you just look at the paper. And somewhere

6 we have to get the whole project, or the idea of the

7 project, back in one document to figure out what it is. And

8 I won't prejudge, but I will say, that to my knowledge, the

9 mission plan isn't going to do that either.

10 And if any of us are going to have to deal with

11 how we're going to -- how we are finally going to look at

12 spent fuel from utilities we've got to have a piece of paper

13 somewhere that tells us what's going on. And the site

14 characterization plan doesn't say it. The mission plan is

15 not going to say it I understand it. So, it's time to

16 start again.

17 Start again with a site characterization plan for

18 whatever site they think they want to deal with and this is

19 -- they say, this is the way we are going to look at this

20 site.

21 MR. 11INZE: If I may, Steve, as I understand from

22 Carl Johnson and his reporting to the committee, the state

23 of Nevada was very pleased with the white paper -- the

24 Geophysics White Paper and suggested this as a means of

25 putting together information for other areas as well. The
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SCP, as I understand it, relies heavily upon the study plan.
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MR. HINZE: Is that something you are going to get

to later on?

MR. FRISHMAN: I was going to get to it, but --

MR. HINZE: Fine. But the SCP doesn't stand

alone, it really is a -- if I understand correctly, a

starting point for the study plan; is that not right?

MR. FRISHMAN: That's the way the Department would

like it to be. And we've looked at a number of study plans

as was reported yesterday and we, you know, quite

paternalistically were laid out as, if you just understood

them, you'd do better with them.

Well, the problem is, we can't understand them and

nobody can. And that's because there is no master plan

that's been delivered to us or anybody else on the study

plans. And you heard yesterday, that our biggest problem

with the study plans is we don't understand how they fit

into the rest of the world. And it's -- the department has

some kind of a plan with these study plans and maybe they
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1 fit and maybe they don't. But we don't know what the master

2 plan is, so we're still looking at some of the basic

3 questions and I'm sure that that response from the

4 Department came out of the one on looking at seismicity and

5 Midway Valley.

6 Well, there's a much bigger question involved

7 there. The much bigger question is, what is a tectonic

8 field? You know, what are we dealing with? And to dig

9 trenches in Midway Valley looking for signs of very recent

10 small faults in the alluvium doesn't really tell you

11 anything that you need to know until you know the bigger

12 question. And the bigger question is, what are those other

13 15 faults doing or more?

14 So the study plans are an off-shoot, but it's part

15 of the whole system that we've been looking at all the way

16 through the site characterization plan and that's that we'll

17 tell what we think we want to know and then the study plans

18 are designed to tell you what we think we're going to study

19 and then somewhere below the study plan is another plan.

20 And that's the one that's actually the field activity plan.

21 We were accused yesterday of asking all the

22 nitpicking questions. Well, somebody's going to ask them

23 sometime.

24 If you are going to propose a study and an

25 activity, you ought to know whether technology is available
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1 to do it. Right now, there's a -- you know, there's a

2 hierarchy. There are not a lot of plans out there, and we

3 asked the tough questions because our people are in the

4 field ever day; not looking at Yucca Mountain, trying to

5 figure out geology in the Great Basin. They're there

6 anyway.

7 The Yucca Mountain project doesn't seem to fit in

8 with what our people are doing in trying to figure out the

9 geology of the Great Basin. So, the study plans, yes, are

10 one more governmental hierarchy -- governmental limb in the

11 hierarchy, but at the same time, they don't fit how

12 everybody else is studying the Great Basin.

13 I probably should not say it, but I will, and

14 that's that for quite some time, ever since the first site

15 characterization plan came out, the SCP/CD -- you know,

16 we'll talk in acronyms for a little while -- I realized that

17 the Department of Energy is looking at Yucca Mountain as the

18 island of stability in the Great Basin.

19 Yucca Mountain stands still and everything moves

20 around it. Well, that's in the eye of the beholder. The

21 entire Great Basin is, you know, somewhat moving all the

22 time. And that's just the way it is. But for political

23 purposes, it has to stand still.

24 So, what you do is, stand in one place and watch

25 everything move around it, and that's exactly what's going
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on right now. The system is not stable. It will not be

stable for quite some time, 200 million years, probably, it

you know anything about geology at all.

You can't make it stand still. On paper, it's

standing still, and that's what we're trying to do, we're

trying to make it stand still on paper, because it is

certainly not a suitable site.

And now, back to the nuts and bolts of how that

happens.

MR. MOELLER: Excuse me. To help me understand

one other aspect -- and this is more administrative -- but

you were saying that yesterday you heard for the first time,

you know, the responses to your multitude of comments and

questions and so forth. Now, in the presentation, though,

one could be ld to believe that they have provided you a

whole series of written responses. Could you clarify your

comment?

MR. FRISHMAN: What they provided us was, finally,

a set of responses to the consultation draft of the SCP.

MR. MOELLEP: Okay, your comments.

MR. FRISHIMAlN: They issued them apparently in

October of '89. We didn't see them till three months later,

and we had to be told by Carl Gertz that they existed. hat

was after we presented our comments on the SCP.

MR. MOELLER: Okay, that's helpful.
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1 MR. FRISHMAN: They did respond to our comments on

2 the exploratory shaft facility, and they responded to them

3 because everything was in flux anyway, and they had

4 responses because, as correctly portrayed, a number of them

5 were engineering comments about; why are you doing it this

6 way? Why are you not doing it that way and so on?

7 But the overall impression that was left yesterday

8 that our comments were many and menial. And I can only

9 recommend these three documents to you. They are many, yes,

10 but they are not menial. We're still -- this piece of paper

11 that was delivered yesterday is the most we've seen in the

12 way of response so far.

13 The tone of it, I think, was very nice. It's in

14 keeping with the political situation. l_ has nothing to do

15 with the science. They don't want to just study the site;

16 they want to have the site. I'm sorry. I'm tired of this

17 crap, I really am.

18 I heard it yesterday and I'm not going to debate,

19 point-by-point, but what I will tell you is the kinds of

20 things that I as going to say today, and that is, if you

21 want to study a site, you've got to start out with the

22 geology and this is back to my page 3 or page 4, whatever it

23 is.

24 Do a site characterization plan that says you want

25 to study the geology. Don't do one that says you want to
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study the news media in Las Vegas. Say you want to study

the geology. The whole program has changed to the point

where you can't find it in a single document, and I

mentioned that before.

We have a new exploratory shaft design. It has

been changed to -- in DOE's language, it has been changed to

a facility because it's no longer a shaft. Site suitability

has changed. They led you to believe, in the blue document

yesterday, that they did it for something that had to do

with us.

Well, it has to do with us. The Court told them

they had to do it. When we raised the issue of how do you

determine site suitability in a court document, it finally

became clear. There's a difference between site suitability

and site license-ability, and we got the Court to define

that difference. Suitability has to do with the guidelines

the Department was told to promulgate under Section 112A of

the Nuclear Waste Policy Act.

License-ability is 10 CFR 60. They're quite

different. When Carl Johnson was quoted as saying that he

didn't see anything, just as the quote got caught for

someone else yesterday, suitability in that context had to

do with 10 CFR 60. 10 CFR 60 doesn't have any

disqualifiers. 10 CFR 60 is like many other rules of the

Commission and that's, you go until you stop.
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1 There is no disqualifier in it. It is if you

2 believe you meet the qualifiers then you start building your

3 case.

4 The Nuclear Waste Policy Act requires that there

5 be qualifying conditions and disqualifying conditions. The

6 guidelines have some disqualifying conditions.

7 The Yucca Mountain site we believe meets those

8 disqualifying conditions, a couple of them, and it only

9 takes one according to the guidelines.

10 Now the Department is looking at site suitability

11 issues ever since the court told them they had to, ad what

12 they're doing, and you might be interested in this, and it

13 will be published fairly soon, what they're doing is they

14 are looking at the report of the early site suitability

15 evaluation, the ESSE that you heard about yesterday, and it

16 is being peer reviewed now. It is entirely a contract

17 document so far.

18 What they have done is taken their own guidelines

19 that are built out of 10 CFR 60, 191 as we knew it at the

20 time, and a number of other issues that are outside the

21 purview of health and safety on the Atomic Energy Act.

22 They have interpreted these guidelines in a way

23 that fits the Yucca Mountain project that they are on. They

24 have gotten to the point where on pre-closure I believe it's

25 14 out of 16 are firm suitability determinations already.
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1 On post-closure it's like 12 out of 16 or 12 out of 18 are

2 firm determinations.

3 The others are suitable but require greater

4 confidence. This is the expert judgment game that 1 have

5 been at this table talking about before. It's still going

6 on and going on at an even greater pace.

7 So the emphasis on suit suitability is one to get

8 over the legal hurdle of accountability in order to get a

9 budget. It has nothing to do with the site.

10 I feel I can talk with you this way now because we

11 have been here before on some other issues and I see you arc

12 ready to say something?

13 MR. MOELLER: I wanted to step back to a comment

14 you made to be sure again that I understand.

15 You were mentioning 10 CFR Part 60 and you said it

16 really has no qualifiers or disqualifiers in it. I hope I

17 am quoting you correctly?

18 MR. FRISHIMAN: Correct.

19 MR. MOELLER: flow of course it does have a

20 thousand year groundwater travel time and those things. flow:

21 are you saying those things are not disqualifiers because

22 there are sort o caveats in there that give them the

23 opportunity not to enforce those one at a time or -- why are

24 not those disqualifiers?

25 MR. FRISIHMAN: The assumption in 10 CFR 60 is that
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you would not bring a site forward to the point of applying

the rule to it if you didn't think it met that to begin

with. The assumption of 10 CFR 60 is that you have screened

sites to get there.

MR. STEINDLER: But isn't that a disqualifier?

Isn't that a disqualifying process?

MR. FRISHMAN: It's something you may find

eventually that is a screening limit but the screening was

intended to go on before then. It's not a one year this

side or that. It's intended much more to be a field in

which you play.

The siting criteria were supposed to go and be

applied before then and this is something that you have to

work towards in a performance assessment. You wouldn't

bring a site that you didn't even think would get in the

field but there is nothing in 10 CFR 60 that says can do

this, can't do that in the sense of don't even look at this

site or look at this site.

I agree with the critics of 10 CFR 60, those are

some very tight quantifying criteria that show you the lower

limit and if you are interested in playing in the field of

10 CFR 60 you don't bring anything that you even wonder

whether it plays.

If you find something once you are in that field

like for instance with Yucca Mountain, if you find fracture
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flow, then you may want to (et back out of the field but it

is not stated as a specific qualifier or dquallfier.

I see you are still shaking your head. We can

talk some more about this.

MR. STEINDLER: I am not sre I -- I am not sure

it's worth pursuing. I can't tell whether that's a critical

issue or is simply another way of looking at --

MR. FRISHMAN: Well, it's become a --

MP. STEINDLER: -- the limitations. In other

words, what's the point that you are trying to make?

MR. FRISHMAN: The point that I am trying to make

is that you can carry on a site almost forever if you want

to play performance and I have been through this with the

technical review board. If you want to play on performance,

overall prformance, you can carry on a site orever. You

can sit there and play pieces against pieces and you can

take that very piece of 10 CFR 60 and try to trade it

against something else to see if you can slow down

groundwater travel and the theory that is going on right now

is w can't lose the site over one bad char.cteriatic. tX'

have to add up all of the performance and see if overall

with compensations we can make it perform correctly.

MR. rEl II)t.ER: And you think that's wrong?

MR. FRISHMAN: I think it's wrong when you are

going to spend ten or fifteen billion dollars doing it when
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1 yOU can make a decin lol vvy onrly or, you know, mybe rIve'

2 million that this site had a very bad characteristic that we

3 are going to have to spend all that money trying to overcome

4 on paper and we never know whether in nature we ever

5 overcome it or not.

6 I think it's a bad, yes. You know, we are dealing

7 in something that was never contemplated when 10 CFR 60 was

8 written and right now it literally is a game of "we shall

9 overcome." Find the bad spots and compensate fo- them, and

10 I think it is bad when you are spending ten, probably

11 fifteen billion dollars before it's over, of the ratepayers'

12 money when you could be in another place nncl spend less time

P 13 and less money and say, yes, we feel relatively certain this

14 is stable geology and it will do what we think it might do.

15 5 know your next question will be "Where is that?"

16 but I know too many Governors to say but there is much more

17 stable geology in t t coulltry, in orLth Amer ici, I tiiu re

18 you.

19 MR. STEINDL.ER: That issue aside, and also the $15

20 bill ion I L nI l 'Ie, do I thnIlt iennO that the I OCl of the

21 state's concern does not deal with the collective health and

22 safety of the public, but rather the detailed assessment of

2J whether particular ntlitomont written ioven yrn ao I to

24 be adhered to or not? Is that a correct -- that somewhat

25 biased statement?
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1 MR. FRISl{MAN: No, that's not correct.

2 MR. STEINDLER: That's not correct?

3 MR. FRISHMAN: No, that in not correct.

4 MR. SEINDLER: Well, then how do you address the,

5 issue of the collective performance of a site related to,

6 nay, the off-site ose, or the health and safety of the

7 public or however? You don't believe that there are factors

8 that re cumulative in thir. -- In this acssment? I that

¶i what you ' r t I I ti mo 

10 I'm trying to understand the basis for the concern

II or th I in r *tula IlnitpF itll it I t' " -- I r t I' 4 roctilI . ti

12 the detailed legalalintic text that's one thing 1f it's

P 13 focusing on the health and safety of the public and the

14 nosurnnce that you ct by n nccumulated norles nited, if

15 you will, of performance factors, that's something else and

16 I can't distinguish from your comments of where you are

17 looking?

13 MR. FRISHIMAl4: All right. Let me, maybe, explain

19 it in a different way, and that's that if we're talking

20 about the site characterization plan and what it's really

21 trying to do, the site characterization plan and you'll see

22 in this stack of papers somewhere is what a site

23 characterization plan is supposed to be. What we're trying

24 to do in figure out whethor qolo :ic disponal n a

25 particular site will satisfy what you're talking about,
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1 which is the health and safety of the most exposed

2 individual and the general public. We're trying to figure

3 that out. And the site characterization plan is we rad It

4 is designed to ride on whether it is licensable or not at

r thlo 10 C 60 vol nnd t to 191 IOI.

6 But what it doesn't recocjn1ze is the nceani ty to

7 understand the simple geology of the site. If we're going

1I to % l te I " oljoltl hAr 110r Wi 'it| Ilotito t 11 Iiitrt nald th ol

9 qooloclic brrier. It i a not dentellrned( to U11derst.nid tho

10 gono o I c iArrier. It'p tJondIqnoed to at3wor thull (Oc.' Iun point

11 Columni or 10 C114 (0 wlhiell Wani llfVo 1' collat . LO bo tho

12 screening criteria.

11 It WAu AlAautiki t'll at tIH1 hli inn 1in t h)t, t; I lt Wol)%k1d

14 be screened and that you wouldn't bring n sites that were

15 toctonicAlly ctive, volcanicnlly ctivo, had qroat

16 questions about groundwater fluCtuAtIons nd so on. ';O, tLhe

17 point that I'm making has to do with not whether it's the

18 general public or the most exposed indivi.:iiL , it h to do

19 with how you study a site to begin with. 'his is an

20 unstudied site and it has to be faced that way. There's a

21 lot of data out there, and I think it wAS you, yoursel1,

22 said how much it was worth yesterday. We understand a lot

23 or t. just rroin -enoral cieonlory.

24 MR. III U : St.'ve, you nid your rotip htlVL )tlt 

25 lot of time and effort into commenting on the study plan. I
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l t a 1l 1 r ty 1,nl r.ieto a, rnveirtirt vto d It oiltA . \yo t eLo 'd yi Wo

hon rd from tho 14 RC that ty wern uInready to clone out l

or t Ir ommnnt., I ut Hint tIi le wtA mnlinni Otrom;

d naj r nemInt tw een t h N RC 1n nd the I o sonstn n I r t )1.

A nd Itf I ' m miirpr o n t I nq tt I wo ulII I Ik) to ho

corrected.

The lack of closure was due to the inavailability,

tho lack of cdAta, te fact th:it work in tboinq done at. te

prueont timo nd thelt. non lookii torwnrd to il opttimuim

closure on teste Itomi3. Can you di reot m to yur commevift

that wouji( !iurpt-jort. to tin th-fat thle ) l' Iii not, ct rnIr t.o n

propor met hI()I (o)r vo I ctint. I on' ot I, ItI IfiVv riso l IIt. l I It: IurI

W e' I I, po tonit Iva I 1 y cclvi i u'n c* ond It. iori i.

MJP Fie 1,I11MAhII I thi ik III lio nrii r ti Ilyli oIiIly

an was stated yesterday, as is expected, in t' areC of

hydrolorjy, that t o rlrotilpilttion i ,'lhl Mt.v Ix (IOw

dominates the system. Reality tol.ls you it does not. And

thit's ono of t r nna why therpe wn ,io mny commont.ti III
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1 would be in a world class mineral deposit to start with.

2 And that's about where we are

3 So, yes, they may be following the rule, but at

4 the same time we haven't seen the study plan that's due to

5 be out any day as was rported. But at the same time, we

6 know that the early determinations were made on a set of

7 criteria that were even limiting on the person who tried to

8 do the work. And it was look at the surface rocks only.

9 Don't look at core, even though we have some core. And it

10 was keep your answer minimal.

11 So, if we're going to get back into the human

12 intrusion prospect, yes, we have that issue available, but

13 at the same time the ite characterization p:lan dotes nt 1.1y

14 out a means o determin i ngj whether, in tact., there is an

15 attractive mineral atmosphere.

16 And the whole area has been walked over many time;

17 and the surface did not get anybody to dig a hole. But

18 there was also a surface 15 miles away that didn't gt

19 anybody to dig a hole and is now one of the largest gold

20 mines in the world.

21 You could see, if somebody found the gold, with

22 their -- you know, with their bad eyes in 1860.

23 So, we're in that situation with hydrology. We're

24 in it with mineral resources.

25 Tectonics is an entirely open game, and I will --



2481 t

1 MR. INZE: I'm trying to understand what your

2 objections are.

3 Your objections are, for example, in natural

4 resources, that they have already reached conclusions, but I

5 think DOE -- what we hear is hat they really haven't

6 started to study this.

7 MR. FRISHMAN: But they don't intend to study it.

8 That's the point.

9 MR. INZE: Is that what you read in the SCO?

10 MR. FISTIMAN: That's what we read in the SCP.

11 They intend to go to their own negative decision,

12 which does not fit in the licensing realm, and if you look

P 13 way back in here, you will find that the Department intends

14 to make the most of its case on we didn't find it, so it

15 must not exist, as opposed to we looked for it and we didn't

16 find it.

17 The studies within the site characterization plan

18 are designed to not find anything that the Department did

19 not want to find, and you can -- I think Carl -- Carl puts

20 his quotes from ancient philosophers all through these

21 things, and you will find one in here somewhere that

22 essentially says if you don't look for it, you don't find

23 it, and that's what the site characterization plan is built

24 on.

25 If you don't look for it, you don't find it, and
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1 the reason that I'm raising this point, because I think it's

2 a very important one for you to think about -- the reason

3 I'm raising it is your licensing rules are not built that

4 way.

5 Your licensing rules are built show us everything

6 you find, and we'll determine, and you, together, whether

7 you found it or not, two very different ways of looking at

8 things, and what's going on right now is the Department has

9 laid out an approach to not find it and to convince you that

10 that's okay that they didn't find it.

11 They could -- you know, there could be -- well, we

12 predicted when we saw the new data on the volcanic cones

13 within, you know, five, six miles of the site, or one cone,

14 anyway, we predicted what the Department was going to say

15 about that, and if it got down from a 300 -- the last

16 eruption was 300,000 years ago.

17 If it got down to 20,000 or 10,000 years ago, what

18 we predicted was the Department would look on that

19 favorably, and as it turned out, that's exactly what

20 happened.

21 Good, it happened 10,000 years ago; it won't

22 happen again, and that's exactly the way the site

23 characterization plan is written.

24 You know, if it's already happened, it's behind

25 us; we're in a new field.
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1 MR. HINZE: You have some very competent

2 volcanologists in the State of Nevada and some of them, of

3 course, working for you. Are they studying these things?

4 MR. FRISHMAN: Yes.

5 MR. HINZE: And have you been able to transmit to

6 DOE the method of analysis that these people are using to

7 indicate the kinds of approaches that you think are --

8 MR. FRISHMAN: We have transmitted it to the

9 extent that it's maybe understood, but it's also been

10 understood at the field level, by the principles who are

11 doing the work, it has been understand where the Department

12 of Energy geologist tells our geologist I'll make sure you

13 don't get on this site again, literally, and this is not

14 science, and I'm not fooling.

15 1 can document it. It's that foolish, and this is

16 a discussion over the trend of volcanism in that area, and

17 the Department of Energy holds the keys to TS.

18 I don't know -- I don't know where we're going to

19 go from here. I really don't, but you know, I could go

20 through all these pages and explain to you and I don't --

21 I'm not sure that it's worth it. I'm really not.

22 The site characterization plan needs to be totally

23 revised and be a document on how you study a site, not how

24 you make a site, and I see you, Dr. Steindler. You know, I

25 feel the same way you do. I don't know why I'm here. I'm
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not sure you know why you are.

MR. STEINDLER: Let me ask a question, in order to

perhaps learn something.

If you don't think that the site characterization

plan, as it exists and as it's being modified, is going to

get to the answers that ought to be obtained, why don't you

write one?

MR. FRISHMAN:

MR. STEINDLER:

It's not our job.

People get. fired for statements

like that.

MR. FRISHMAN: Well, I see a bunch of them in this

room ought to be.

MR. STEINDLER: Well, that's not the issue, but

it's not your job. True. Okay. it certainly is not the

function of the State of Nevada to write a plan for the

Department of Energy.

MR. FRISHMAN: Well, if you were looking for a

stable geology, you wouldn't come to Nevada to start with.

MR. STEIN4DLER: But that's not the point I'm

making.

I mean the point I'm making is that there seems to

be some significant dissatisfaction with the way the studies

are being conducted, or at least an uncertainty, since you

indicate that the study plan doesn't seem to match the

program.
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1 It isn't -- I'm not a geologist. My friend to my

2 left here, or my right, left, I guess.

3 MR. FRISHMAN: Geologists go on the compass.

4 MR. STEINDLER: Yes, they do go on the compass.

5 But I gather you -- the state has a significant

6 number of folks who are active in the field.

7 They clearly have some level of expertise, and I'm

8 willing to take Bill's word for how good they are or how bad

9 they are, but they -- if there is, in fact, a generated

10 opinion among -- which I assume is reasonably uniform --

11 among the folks that you have working for you in the State

12 that the scheme that the Department of Energy has currently

13 laid out in its site characterization plan isn't going to

14 get the answers they should be obtaining, why not, in fact,

15 assemble at least, you know, a rough cut of a -- it doesn't

16 have to be a detailed issue, but it certainly could be a

17 rough cut of the kind of things that concern the State.

18 MR. FRISHMAN: Let me give you a example of how

19 we tried that one time, and that was on alternative

20 conceptual models.

21 We actually had a -- one of those meetings that

22 everybody said we ought to have, where, you know, all the

23 scientists got together, and it was partially driven by the

24 fact that we have some geologists who work on Great Basin

25 geology, and they have some theories about the tectonics in
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that area that didn't quitu match up with anybody else's,

mostly because these guys, you know, have lost more shoe

leather in that area than most people, and we had a meeting

on alternative conceptual models, tectonic models, for the

area, and everybody agreed that there was one person's model

who probpljly made the most sense of anybody's, and it's a

very complex model, but at the same time, it's very

different from anything anybody else thought, but it seemed

to fit all the pieces together, and this is the way

geologists do business.

You know, it isn't that you're right or wrong.

It's that this seems to take in more of what we know and

seems to make sense in terms of, yes, you can account for

all the pieces we have out there.

That was fine, and that led to -- what you heard

yesterday was the -- the bottom-line answer to our severe

comments about alternative conceptual models, and that's

that, oh, yes, we've dealt with them in the site

characterization plan.

We have a table of all of them, and it becomes a

matrix, but there is no place in there where you study it.

All you do is discount them on the way. There is a

mechanism for discounting the alternative models.

There is not a mechanism for studying geology to

the point that you can try to determine which model seems to
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1 continue to make sense. So, we're in that same situation

2 again. I don't know whether that totally answers your

3 question. But, I think it's an exact example of what is --

4 MR. STEINDLER: No, it doesn't answer my question

5 at all, because I keep thinking that, you know, in theory,

6 you were all trying to move the same ball forward to get to

7 some fundamental information.

8 MR. FRISdMAN: No, this geologist didn't even know

9 what ball he was playing with. He was playing with geology.

10 MR. STEINDLER: Well, I realize that geologists

11 sometimes are kind of off-the-wall, but that aside --

12 MR. FRISHMAN: No, they're actually on the wall,

P 13 if you look at the right wall.

14 MR. STEINDLER: But, I guess I have to say it once

15 more. It probably doesn't do much good, it seems to me, to

16 confront each other. And it would be much more useful, in

17 the long-run, if an attempt were made to write down the

18 things that you think ought to be changed in a fairly

19 coherent sort of fashion.

20 MR. FRISHMAN: Well, the alternative conceptual

21 models was an experiment, on our part, and, as far as we

22 could tell, the experiment failed. And that's -- the very

23 simple model that is convenient still prevails.

24 MR. STEIN4DLER: Coming out of an experimental

25 science, I've run many an experiment that fails, but that
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1 doesn't stop me.

2 MR. FRISHMAN: But you also designed experiments.

3 MR. STEINDLER: Well, I think I've made my point

4 clear.

5 MR. FRISHMAN: I think so too.

6 MR. STEINDLER: I would urge you to consider it.

7 We find ourselves in a position to be so far ahead of

8 schedule that it's hard to tell what the Chairman is going

9 to d now.

10 MR. MOELLER: Well, to continue with Dr.

11 Steindler's suggestion, you have noted, I think, here this

12 morning, that even with us, we have had difficulty on

13 seve-ral items. Many of them have come through very clear to

14 us, but we've had difficulty, on several of the items, of

15 really understanding what the major question or point was,

16 and by probing, we've, of course, cleared it up.

17 It may be that some of your difficulties with DOE

18 are due to the fact they similarly do not, even though you

19 feel and you believe honestly that you have clearly told

20 them what the problem is and what needs to be done, it's

21 quite possible that they really honestly do not understand

22 what you're saying. What Dr. Steindler is offering as a

23 suggestion is for you to prepare a more definitive statement

24 of just how these things -- you know, how you would do an

25 SCP or how you ould prepare one. So, I think it's a pretty
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1 good suggestion.

2 MR. FRISHMAN: Well, at this point, it may be a

3 good suggestion, at some point in time. But, at this point,

4 it is not, because this blue thing that came out yesterday

5 is the most we've seen in the way of responses in two years.

6 MR. STEINDLER: That isn't my point. My point is

7 that you obviously have a model in mind of what an SCP for

8 characterizing that site, according to the way you

9 determined or you read the regulations, or whatever. You

10 obviously have a model in mind which seems to, I gather,

11 differ significantly from what the Department has currently

12 turned out.

13 Now, I'm not -- you know, we're not here to

14 discuss the role of the Department per se --

15 MR. FRISHMAN: Well, actually we are -- actually

16 we are.

17 MR. STEINDLER: Well, you may be, but I'm not.

18 And so, I'm trying to look at it from the standpoint of the

19 staff having to interface eventually, with what the

20 Department turns out, and what you folks then contribute to

21 whatever the adjudicatory process is going to be. It would

22 be a lot more useful for the country at large, as you point

23 out, not to throw money away, if there's a better way to do

24 it now.

25 MR. FRISIHMAN: Well, about in the middle of this
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package, that was prepared, there's a copy of DOE's Issue

Resolution Strategy, and then two pages beyond is an

alternative. And the most important thing about the

comparison between these two, is the direction that the

arrows go.

MR. POMEROY: Is this the Issue Resolution

Strategy, versus the licensing strategy?

MR. FRISHMAN: It looks like that to start with.

MR. POMEROY: Okay.

MR. FRISHMAN: The little boxes on the page.

You see, with the Issue Resolution Strategy, you

have a top down approach that's being taken. You

essentially compare it to regulations and then go down to

whatever job it is you're going to do. You go two pages

back, you look at everything that you know, and you finally

get to comparing to regulations, because that's when you can

confidentially talk about the geology, when you understand,

at least at a minimum level, what the geologic system is, as

opposed to what yoli] like it to be.

This is a undamental issue, having to do with

site characterization. And when the Department starts again

on some site, they need to understand this, and that's that

it's a bottoms-up approach that you have to take. You can't

take the top down. You've got to understand something about

the geology before you ever talk about licensability, and
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1 you have to understand it as geologists understand things

2 when they're just writing papers for their own edification.

3 You know, they're very jealous about their determinations

4 and theories.

5 In this case we have -- we're dealing with a whole

6 series of understandings that are probably not correct, that

7 have led to a model that is probably not correct, that have

8 led to, well, let's do it on a licensing basis, and we'll

9 back up from there.

10 I'm sorry if it upsets you, but that's just the

11 way it's going right now. Literally, to talk about -- with

12 a straight face, to talk about DOE's site characterization

13 right now, is a waste of everybody's time. Because they're

14 doing it on paper, they don't plan to do it in the field, in

15 a way that makes any sense to anybody.

16 I don't now why you've -- and I'll say this

17 because I can say it, Carl Johnson probably couldn't. 1

18 don't know why you asked us to talk about this in the first

19 place. You know, it's two years too late, and now just

20 because it looks as if they may be able to start something,

21 all they'd tell you is that the rig is bigger and it's

22 orange. They don't tell you what the study is really after,

23 and it's because they know that the study is really not

24 after anything.

25 The study is to collect enough data to try to
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1 convince the staff of the NRC that we have enough data that

2 we can do it.

3 But also, throwing $300 million a year or $275 or

4 whatever, it's not going to be very convincing to a

5 regulator in the sense of, you know, you do your job, we'll

6 do our's. I'm sorry, I'm really fed up with the system, and

7 I don't know why we're all here even talking about site

8 characterization right now, because site characterization is

9 whatever the Department says it's going to be on that day.

10 Licensing is whatever somebody finally says 10 CFR 60 means

11 on that day.

12 It's ridiculous, it really is. If you were

13 interested, what you would be doing, is trying to lay out

14 how you really deal with geologic disposal. We have had

15 some good sessions at this table, dealing with the whole

16 issue of human intrusion and the whole issue of the use of

17 expert judgment in making decisions.

18 But to talk about site characterization and who

19 says what about it, I'm proving to you, it's a waste of

20 time. It was yesterday and it is today, and I'm trying to

21 make sure that you understand the point thoroughly, that

22 it's a waste of time.

23 MR. STEINDLER: Well, I think you've succeeded.

24 MR. FRISHMAN: I hope so.

25 MR. MOELLER: Well, to offer just a couple
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1 comments; of course, as you've just pointed out, this isn't

2 he first time you've appeared before the Committee. l think

3 all of us have been on a learning curve. Now, if you knew

4 all of this, you said, you know, it's two years to late to

5 be really addressing this subject.

6 If yoti knew everything you know today or that

7 you've shared with us today, if you knew it two years ago,

8 then, you know, that's quite remarkable, because certainly

9 for us, and I think for many others, you know, it's been a

10 continual learning process. We certainly know, -- or I hope

11 we know a lot more today than we did two years ago.

12 I still want to say, as we wrap this up, to repeat

13 what Dr. Steindlor said about how -- what role you could

14 playing a very constructive role in the process. You know,

15 in your comments yesterday, as I recall, at least somewhere

16 along the way in the past, you know, few months -- but 1

17 think it was at this meeting -- I've heard the comment that,

18 you know, somewhat, DOE is taking a shotgun approach at the

19 whole matter.

20 Well, I found in my own review of your comments,

21 that they seemingly were a shotgun approach. You had a

22 multitude of comments, but for me, they're weren't -- I

23 didn't know the priorities. I didn't know which were the

24 most important and which were least important. I didn't sec

25 them categorized so I can follow them through.
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1 In a sense, again, what Dr. Steindler is

2 suggesting is, if you put down, you know, your ideas of what

3 a good site characterization plan would do and would it

4 would entail and so forth, that would help not only

5 basically as part of the process, but it would help us to

6 see in a better way, what your major points were.

7 MR. FRISHMAN: Well, if you will read the letter

8 in the front of Volume I of our comments, that will help you

9 pull together some of the major issues that are involved.

10 The rest of them were a compilation of comments. You know,

11 we had less than a million dollars to comment on at $35

12 million piece of stuff.

13 What we did was, we got the best of our best, to

14 put down what they thought and put it down in an organized

15 form so that it could be tracked, even though we're

16 wondering where those tracking pins are. And we tried to do

17 it in the most reasonable way that we saw, but then we

18 pulled together the front piece. The front piece, letter

19 and attachment, is about 45 pages, maybe.

20 If you would look at that, you'll have a sense,

21 but at the same time, there is no reason why we should

22 suggest how you characterize Yucca Mountain to make it a

23 repository, because we know enough already about that entire

24 area, compared to all of the documentation that has gone

25 worldwide in geologic disposal and all the thinking that has
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gone on in geologic disposal. We know enough to say, you

shouldn't be there in the first place.

Making the best out of it is not going to make it

any better.

MR. MOELLER: Now, one other comment, and then

we'll wrap it up, unless other members have questions: you

were mentioning that the original plan, as envisioned, would

have meant you selected a number of sites or designated

them. You'd screen them, and, you know, you move down to

what looked to be the best of the designated sites. Of

course, you pointed out that that was not done, and you're

quite correct.

Now is your argument there, though, with DOE or is

it with the Congress? This would help me, if I understood.

Was it DOE that said, look at Yucca Mountain, or was it the

Congress?

MR. FRISHMAN: The Congress has the decision to

make. DOE set it up to happen that way, and everybody says,

oh, no. Well, let me just tell you the bare facts of it

right now. That's that the Congress made the decision to

save money and only study one site. The save-money decision

was made when DOE told them that it was going to cost about

a billion dollars a site to study it.

Now we're talking about three billion or five

billion, as Carl Gertz said last hrusday, five billion to
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study one site. It's not a money thing. It's make life

easy, pick a site and go.

MR. MELLER: Paul, comments?

MR. POMEROY: Steve, recognizing your feelings

about reviewing things, I perhaps shouldn't ask this

question, but; does the state have any plans to review the

Calico Hills risk/benefit analysis study or the site

suitability study, so-called, that is coming up?

MR. FRISHMAN: Yes, we're going to review all of

those. In fact, until a meeting was cancelled, we had a

person designated to go to it, but, yes, we're going to

review all three of those, and we're going to look very

carefully at the early site suitability, because we already

have enough warning that the government has conveniently

interpreted guidelines that they're going to use to carry on

this study for its $2, to $3, to $4 billion worth and then

have to go back to the guidelines.

It's a way to justify continuing Lle pLUject in

the face of a disqualifier. We know what's going on there,

and we're going to look at it very carefully and see if we

can't save the country some money.

MR. POMEROY: Fine, thank you.

MR. MOELLER: Bill.

MR. HINZE: Steve, have you had a chance to look

at the response of RC to the DOE's comments?
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MR. FRISHMAN: No, I have not seen those yet but

after listening yesterday I am eagerly awaiting a chance to

look at them.

MR. HINZE: You asked the question why you were

asked here. I am sure that we have different reasons for

that but one of the things that I hoped to gain from that is

that we heard yesterday from the NRC in terms of their

comments and I really respect the technical qualifications

of your reviewers and I was hoping that you could add some

information to our data bank, our mental bank, on this so

that we could get a better perspective of the way in which

the NRC had responded, but I am -- we are not achieving that

with ttiis more philosophical discussion.

I was hoping that we could put this onto a

technical-scientific basis so that we could take advantage

of the experts that are in your shop.

I guess that doesn't require any answer but I

wanted to answer your question of why at least in my mind

the state was invited.

MR. FRISHMAN: Well, I'm very pleased to hear that

there is a reason and we will take care of that. We will get

those responses and we will go through them and we'll report

them back to you.

MR. HINZE: That would be very useful. I would

find that useful.
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1 MR. MOELLER: All right. I think if there are no

2 other comments we'll wrap this up and thank Mr. Frishman for

3 being with us this morning.

4 We'll take a break and then hopefully if the NRC

5 Staff is here we'll move ahead with the next item on the

6 agenda.

7 [Brief recess.]

8 MR. MOELLER: The meeting will resume. The next

9 item on our agenda is the discussion of what we call the

10 three-bucket approach. It's the discussion of the

11 alternative approach to the probabilistic section of the

12 containment requirements in 40 CFR Part 191.

13 We have with us several members from the staff and

14 I think just as an approach we will simply call upon Seth

15 Coplan for a few remarks and then Dr. Steindler, we'll ask

16 you to offer some thoughts on it.

17 Okay, Seth?

18 MR. COPLAN: I don't really have much to say this

19 morning on this subject. As you know, we'll be coming down

20 here in September to make a more formal presentation on the

21 subject of the three-bucket approach.

22 We were expecting at the time that we would

23 address the question that the Committee raised in its letter

24 about the cut-off and I expect that at the time we'll be

25 telling you that we prefer a qualitative cut-off between the
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1 events that you would consider in the middle bucket and the

2 events that would be really too incredible to consider.

3 Also, we are hoping by that time to have worked

4 through a concrete example of how we would see this three

5 bucket approach so-called implemented and we would talk that

6 through.

7 Beyond that, I am not really prepared to say much

8 of anything this morning.

9 MR. STEINDLER: Okay. You are obviously not

10 alone! It's going to be a shorter meeting than I realized!

11 I have got a couple of points that I would raise

12 for you.

13 The regulations in the past from a historical

14 viewpoint I think have gotten into all kinds of semantic

15 difficulties because qualitative statements are tough to

16 deal with when you are trying to quantify it in some fashion

17 or another and quantification is a requirement, if not from

18 the NRC then certainly from the EPA and therefore the 1HRC.

19 We have as a Committee not discussed the views of

20 the rest of the members on the thing and I give you at least

21 my notion that says that if you do not quantify, then you

22 have not moved the ball forward very far.

23 It doesn't do any good to call something unlikely

24 and something very unlikely and then leave it that way for

25 somebody else at some time in the future to guess at what
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those two terms mean because you will end up having to write

a staff position similar to the one about substantially

complete containment where you have got another set of

qualifiers that were not quantified and, you know, it ran

into the usual disagreement between what you mean and what

somebody else means.

Secondly, I think it's important to keep track of

the fact that the last bucket, the very unlikely events, are

not incredible in the dictionary definition.

They are in fact credible but they are just very

unlikely.

It's true that you may want to treat them as we

have suggested in our May 30th letter -- actually the

enclosure or addendum, the table of that May 30th letter.

You may elect to treat them as though they do not

need to be quantified and some people would insist if that

is what you are going to do with them, then they really not

a credible sort of a scenario, but I guess I worry about

something when somebody says this can never happen and if it

doesn't violate the third law then my question is, oh

real] y?

Finally, the issue of where do you put human

intrusion continues to be involved. We have heard in the

last day or two a moderately emphatic statement from the

folks that live out near Yucca Mountain that that is a very
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1 interesting, commercially interesting mining area.

2 We have also heard other people say there would be

3 no reason on earth why somebody would want to go out and

4 drill a hole in that god-forsaken place out there, et

5 cetera.

6 It isn't quite clear how you would assign

7 probabilities. The WIPP people have found that out.

8 We have talked about it here at some length, and

9 as a consequence it may be that one needs to make a somewhat

10 arbitrary assignment that human intrusion needs to be looked

11 at but perhaps not in a quantitatively assigned probability.

12 The other thing you might want to think about in

13 the area of human intrusion is a to-bucket approach to

14 human intrusion.

15 All we're going to do is end up with a bunch of

16 buckets, you realize, and I draw an artificial distinction

17 between intrusion into the geology that constitutes the

18 repository horizon and intrusion into a waste canister

19 itself.

20 It strikes me that those have different

21 consequences. It's pretty obvious that the latter is going

22 to give you an immediate reaction of some sort, whereas the

23 former may disturb the long-term confinement of the geologic

24 medium, by the geologic medium.

25 Other than those considerations that I would
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1 recommend that the staff at least think about or discuss

2 with us in September, I'm not sure I have any additional

3 insights, but I would wonder whether Bill or Paul would like

4 to add something.

5 MR. HINZE: Well, I might add a few comments, and

6 I agree with Marty that we need to be quantitative, but it

7 concerns me how we reach that quantitative stage, and we

8 need to have something to hang our hat on in terms of where

9 we divide bucket one and bucket two and in terms of likely

10 and unlikely events, and it would be great to have some

11 examples of other areas where this problem has been taken

12 up, so that that line has some comparative value, at least.

13 I think we also have to remember that, as we

14 approach the unlikely events, that the error bar on those

15 can be quite broad, and even though we may be assigning some

16 type of quantitative number to this, that the error bars

17 cause problems in terms of how definitive that is, and 1

18 don't know of other areas where people have drawn this bar

19 or drawn this line between likely and unlikely event, but it

20 would be -- as we do that, I think we should take into

21 account past activities.

22 Going on to human intrusion, I think we've got a

23 lot to learn about that, but I don't know how we're going to

24 learn it. The Future States problem is the one that hangs

25 me up and how we decide on that.
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I think that we can make certain assignments about

human intrusion from the natural resource evaluation or

scientific resource evaluation of the site.

One of the interesting comments that we developed

at the Center this past June is the fact that their -- that

we might have drilling into the Yucca Mountain region simply

because it's an interesting eological area, and it may have

nothing to do with natural resources, and the fact of the

matter is there is a proposal that has been made to various

groups to conduct a drilling traverse which crosses the

Yucca Mountain region, and one of the reasons for this is

because it's interesting geologically.

So, there are other reasons than natural

resources.

I think the first line of defense against human

intrusion -- and I've said this before -- the first line of

defense against human intrusion is a good natural resource

study, but maybe we should also include in that a scientific

investigation.

MR. STEt14DLER: Would you say that geologists arc

predictable?

MR. HINIZE: I think they are fairly predictable,

like most scientists are, probably a little bit more

predictable than other areas of sciences.

The possibilities for human intrusion, think,
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have to be put into some kind of separate category, because

in fact, they might -- if you have a sufficiently

interesting region, whether that be for science or

resources, they might fall in the likely rather than the

unlikely.

In fact, there are areas in the -- in our

continent where one might say that it is highly likely, in

the next ,000 years, someone is going to drill, and so, I'd

like to -- at least, my present thinking is towards taking

it out of that unlikely bucket.

MR. STEINbLER: Well, is it your point, then, that

one should be doing a deterministic analysis of the

consequences?

MR. INZE: My approach to this kind of problem is

always first deterministic. You have to have the facts.

You know, we should come up with better drilling facts than

are in Appendix B of 191.

We can come up with better facts about drilling,

and we should base our analysis on this, but we have to move

-- because of the very nature of the problem, we have to

move into the probabilistic area.

This is the same thing that we've dealt with in

the seismicity problem, that you work the deterministic as

far as you can, and then you've got to include the

probabilistic.
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1 MR. STEINDLER: Well, as a general comment, I

2 don't have the slightest idea whether or not somebody doing

3 scientific drilling would recognize when that drill rig has

4 moved or the drill point has moved from drilling through

5 rock to beginning to impinge on the metal exterior can of a

6 -- you know, substantial metal can of a waste container from

7 the surface.

8 MR. HINZE: Marty, I have some problems with that,

9 because our mode of substantially complete containment is

10 such that we are not going to have complete containment for

11 10,000 years.

12 You know, it's not just a matter of drilling into

P 13 the canister. It's cutting down on the travel time, the

14 groundwater travel time. It's cutting down on this.

15 One must prepare for the possibility that there is

16 going to be leakage out of the canister at some point, and

17 you're drilling down into the region where yu have much

18 greater concentration.

19 MR. STEINDLER: No, I understand that. I was only

20 focusing on my second point, namely that if somebody has two

21 options, he drills into the geology or he drills into the

22 canister, what you really want to do is avoid having people

23 drilling into the canister as a first item, and that you may

24 be able to do by strengthening the canister to the point

25 where the drill rig suddenly realizes -- the guy who is
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1 drilling realizes that he is no longer drilling through

2 rock.

3 The second issue, I don't know quite what to do,

4 except to try and analyze various scenarios that start out

5 by somebody punching a hole in the geologic formation or

6 through it. And then asking the question, what does that do

7 to the various criteria that were used for an acceptable

8 geological medium?

9 Does it increase the potential groundwater access,

10 does it change the groundwater travel time? And if so, so

11 what? Which is the deterministic analysis?

12 MR. IIINZE: I understand your point and I think

* 13 it's a good one, but I must say that I -- that I don't -- I

14 think we want to minimize the possibility of drilling into a

15 canister, but I think that there are grave implications of

16 drilling into, not only the drifts where these are located,

17 but in 2000 years from now, into the media geology. We may

18 have a much higher percentage of radioactivity in that area,

19 we may not know that at the time of the drilling. I mean thu

20 temperature is there, but the geology, except for the

21 temperature, and the temperatures of facts on the geology

22 are likely not to change and we may not recognize that.

23 MR. MOELLER: Paul, do you have comments?

24 MR. POMEROY: I have one question that I wanted to

25 direct to the staff and that has to do -- I believe you've
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talked with te T with regard to this issue, was that --

either one of you at that discussion?

MR. FEHIRINGER: No, I didn't --

MR. POMEROY: What I'm getting at specifically is

a comment made by Warner North with regard to the boundary,

putting ai numerical value on the boundary between unlikely

and very unlikely events. I can't remember the complete

gist of that comment, but I'll repeat what I understood to

be the comment, namely that when you were dealing with

numbers like -- probabilities like a tenth, you had some

real solid basis for determining that probability. When

you're talking about a probability like ten to the minus

seventh or ten to the minus sixth or ten to the minus fifth,

I believe his words were that that's fundamentally a guess.

And if we're talking about determining a boundary

line in between unlikely and very unlikely events with that

kind of -- at that kind of level then I guess I almost

concur with his thought that it's in essence the boundary

line it; more or less guess, maybe a best uess of a number

of experts and I don't know whether that -- how useful that

guess i in light of Marty's comments about moving forward.

MR. 111NZE: I think that's very true and

particularly in terms of the error bars that you have on

these things. You know, because you're just not -- you

know, to draw a line, obviously it's -- it gives creating
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the wrong impression.

MR. POMEROY: And at least in the human intrusion

question, in my mind there is very little -- there is

nothing that says to me that it should not be considered,

which means the third bucket, in essence. It almost, by

default, falls into what I consider to be the second bucket

where we have to treat it, but we have to treat it

deterministically.

I think you remember that even some of the WIPP

calculations for human intrusion actually fell above one-

tenth which would imply that they would fall on the first

bucket and I believe that it's the correct interpretation of

this end. The feeling of this committee that human

intrusion should never fall under that first bucket. That's

all I have.

MR. STEINDLER: I think that's probably right.

MR. MOELLER: Well, Paul, when you say falling

into the second bucket, are you separating it into the two

categories that Marty has suggested?

MR. POMEROY: I don't know, I read, of course,

Marty's memo and I understand that he would put one in the

second bucket and one in the third bucket. I really haven't

thought that through yet.

MR. MOELLER: Okay.

MR. STEINDLER: let me ask Seth a question. We
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have a note from Taylor to Ray that outlines, you know, the

response to our letter on the three bucket approach and in

it says regarding human intrusion that we initially suggest

it goes to the very unlikely category. And then it says

such categorization of human intrusion was proposed by the

Commission when part 60 was published for public comment.

This was 1981. And I may be asking you to remember

something, you know, you can't, but then it says it wa--

revised when the final criteria in '83 were tinally

promulgated.

Do you have any insiqht as to what the rationale

for the revision was?

MR. COPLAN: et me give you my best recollection

of it, and I think Dan can probably add to it. Basically,

this is an issue the Commission has had problems with for a

long time, human intrusion and, you know, the idea that

human intrusion that could become something that just

dominates the consideration.

When the proposed rule went out, the proposed rule

had human intrusion as something that was really -- it was

treated in a way that it was almost considered not to

happen. The public comment that came back made an issue l

that.

As a result, the Commission invented this

definition of unanticipated processes and events and
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1 included in that definition, the idea that, first, human

2 intrusion would categorically be considered to be an

3 unanticipated event, and secondly, that in order to be

4 considered credible, that there were several assumptions

5 that you'd have to make about the intrusion, and that those

6 were listed also in that definition.

7 Dan do you want to add anything to that?

8 MR. FEHRINGER: I think the only memory I have is

9 that the Commission's initial proposal was to try to do

10 everything reasonable to prevent intrusion, use markers and

11 land use records and so on, and then the rational was, it

12 wouldn't do much good to speculate about intrusion because

lo you've already done everything you can, and what good does

14 it really do in terms of making a licensing decision?

15 But I think the public comment argued that it can

16 tell you whether a site is acceptable or unacceptable

17 because of the potential for intrusion, and that's the

18 reason the Commission revised its position to give at least

19 some consideration to the likelihood.

20 MR. STEINDLER: Let me simply make the comment

21 that my recollection of this process is dim, but human

22 intrusion originally was driven by resources. Bill brings

23 up, I think, the excellent point that this is not

24 sufficient; that there's just a natural curiosity of study

25 that is unlikely to go away in the next few years, and we
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1 will probably not know all there is to know, or at least we

2 can't count on it.

3 So, if you include not only resources, which now

4 would eliminate a certain fraction of the country, but you

5 also include study. The concern I have with that approach

6 is that you've now eliminated all of the country. In fact,

7 you've eliminated the whole surface of the earth because

8 folks are going to be studying, et cetera, et cetera, et

9 cetera.

10 Now, I truly don't know quite what to do with this

11 problem, short of abandoning the notion of deep geologic

12 disposal. That's a logical situation I'm not sure I would

13 want to be in.

14 MR. POMEROY: Having been deeply involved in the

I') continental scientific drilling program of this country and

16 also internationally, I can tell you that the whole country

17 is not a target.

18 MR. STEINDLER: Well, that's today.

19 MR. POMEROY: Well, we just discussed the

20 predictability of geologists, and I will go back to my

21 original statement on that. I don't think that -- you know,

22 I understand you're stretching the point to make the point,

23 but the point is that, geologically, one could predict those

24 areas that would be of scientific interest.

25 MR. STEINDLER: Let me get quite serious for a
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minute. I'm not sure that you could get the geologic

community, whatever that is, to be reasonably in agreement

that any particular point that could be feasibly addressed

as a repository site, would be outside of the interest of

geologic study from the standpoint of science.

MR. PCMEROY: I think you're perfectly correct.

In fact, I would have to disagree with Bill already. When

you make that statement, you might be able -- his statement

-- you might be able to make that for today and perhaps for

the next 50 years, but I certainly find it incredible that

you could make that statement for the next ten thousand

years.

MR. STEIIJDLER: That's right. That's what

troubles me about that general approach. I don't know quite

what to do with it.

MR. HINZE: Then, will we exclude the country, it

you want to take that approach, but you can certainly put

probabilities onto an area. If I want to drill into the

Wolf River Batholith, I would have a very difficult time

justifying it on a scientific basis.

There are certain areas where it would not be

scientifically -- the cost/benefit would not be properly low

enough to justify it. That's a game that we've gone

through. Every areas is interesting scientifically, and

that is, I think, your point. But there are some areas that
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MR. POMEROY! Today, Bill.

MR. STEINDLER: Today.

MR. HINZE: I think we can predict into the

future. If we can't predict into the future to some extent

-- if we can't predict into the future on this area, then we

have no way of doing human intrusion.

MR. POMEROY: I am not completely convinced of

that, but I certainly think it's a valid point.

MR. STEINDLER: Those are some of the things that

I wish I would be here to hear in September.

MR. COPLAN: I think I can say that the Commission

was concerned about exactly the kinds of points that are

being raised here when that rulemaking went through. What

we'll do is, we'll research what went on during the course

of that rulemaking and try to present that when we come down

here in September.

MR. MOELLER: One thing, Seth, that you said at

the beginning -- and I hope I'm not misquoting you -- id

you not say that you would prefer, or you're thinking alonq

the lines of a qualitative approach, not quantitative?

Now, what is your reaction to Dr. Steindler's

comment that you're not, you know, moving the ball forward,

unless you bite the bullet?

MR. COPLAN: I guess my initial reaction is the
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same as Dr. Dr. Pomeroy's, and what Warner North had to say.

That was really the basis for wanting to leave that

qualitative, that our sense is that by the time that you're

estimating probabilities in the neighborhood of "10 to the

minus 7th," 10 to the minus 8th" per year, which is where

that boundary is now in the EPA standard, you're really

guessing. It's a largely kind of qualitative enterprise

that you're attaching a number to, in perhaps an arbitrary

way, anyway. And that is our reaction, at least my

reaction.

MR. HIINZE: Is there a history of this in any

other area where we can differentiate likely versus unlikely

events, where we've got a basis for quantification?

MR. COPLAN: I think there is. And I've made a

note here along with the point when you raise it, to look

into it. But it seems to me that in the reactor framework

there's kind of a history of dealing with natural events of

various kinds, be they earthquakes or floods or whatever, in

terms of, you know, beyond this level we don't worry about

them at all.

Then there's a level where you do worry about theni

greatly. In other words, you make it the design basis for

that particular type of event for the plant.

Then there's yet another level of consideration

where you think that something is likely enough to happen
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that you design in such a way that the plant can just kind

of go right on operating through it.

What I was figuring that we could look into is, is

there some degree of consistency in the reactor framework,

in the way those events are chosen, and does that in any way

reflect what we're trying to do. I think it does.

MR. HINZE: Are we with the three-bucket approach,

or however many buckets? Are we trying to make a difficult,

very complex problem too simple?

MR. COPLAN: Yes.

MR. STEINDLER: At least we're trying to make it

simple. I don't know about too simple.

MR. HINZE: We're trying to draw lines. And it

reminds me of a filter. How do you define a filter? You

don't have a step function, in most cases. You have a

gradient. And so you really have not just a cutoff point,

but you have the slope on that. And is it possible for us

to get a feel for what the percentages would be on either

side of that point?

In other words, we don't have to worry about

making it a little more complex. But if we can, as Dr.

Steindler says, make this a quantitative, and perhaps do

this with some kind of a 25 percent on either side, or 50

percent, or some kind of a distribution. This is blue-

skying. But there are possibilities other than drawing a
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1 single line.

2 MR. POMEROY: There certainly are those

3 possibilities. I wonder, though; your noint before was that

4 we have very large uncertainties about 
where that line is

5 exactly. You know, would you be willing to accept 
1,000

6 percent on each side of it, for example?

7 MR. INZE: I'd be willing to accept ome. I

8 would be willing to accept some.

9 MR. STEINDLER: But that's not the issue. Nobody

10 said that the precision of that one part in 1,000, or

ll 10,000, has to be very high. All I think that we have said

12 is that the expert judgment, or whatever other methodology

13 we use have a centrum, or a median or a mean, or whatever

14 you want to call it, that places it inside or outside a

15 particular box, errors notwithstanding. That at least

16 allows you to place it in the box and quit the argument as

17 to which box it's in. I think that's the focus that I would

18 argue.

19 MR. POMEROY: I think, though, that if you allow

20 the uncertainty bounds to be there, unless you don't -- are

21 you saying they shouldn't be there at all, there just should

22 be a line?

23 MR. STEINDLER: Yes. Recognizing that the smaller

24 the odds are, the larger, qualitatively, the larger the

25 uncertainty is likely to be. But it doesn't do you mch
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1 good to say that, you know, you've got a value which is very

2 small, and oh, by the way, the uncertainty is very large,

3 and I'm going to quantify the uncertainty so that it may in

4 fact move across from one category into another. That

5 doesn't make any sense. At least not to me.

6 MR. POMEROY: No, in fact almost my point is that

7 we are almost then becoming, it's almost qualitative if you

8 do that.

9 MR. STEINDLER: But it allows you to avoid the

10 argument, which is based on the interpretation of the

11 English language, which is what precisely got us into

12 trouble, of substantially complete containment. And that's

13 the only rationale that I can give you. It isn't going to

14 improve the science any.

15 MR. POMEROY: I think there's an important bottom

16 line, though, that as tar as human intrusion is concerned,

17 the public comment that Seth referred to and the public

18 perception is such that human intrusion, in whatever form,

19 has to be considered, so that human intrusion, almost by

20 definition, cannot go into the third bucket where we say we

21 simply won't consider it. I'm not sure how many other very

22 unlikely scenarios there are that would fall into that third

23 bucket.

24 MR. STEIND)LER: I guess my concern is if you go

25 out and listen to folks, as I've tried to do, who are
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presumably biased, their argument is, what do you mean human

intrusion? You mean to tell me, at this stage of the game,

we can't mark this thing, that the future generation is

going to be so dumb as to just willy-nilly drill into the

area?

The argument that's been used in order to carry

this human intrusion thing further is that we've lost all

our records. Well, frankly, that's a fairly non-credible

argument, because it's based on a retrospective look. You

know, they say, well Dresden burned to the ground during the

last war, and all of the records are gone, and that wasn't

all that many years ago, et cetera, et cetera, et cetera.

That's the rationale that's generally called on to

point out that we can easily, through cataclysmic activity,

most of them human, lose all of our records.

Well, frankly, I'm not sure how sound that

argument is. In the long-haul, it's an unknowable fact or

unknowable issue. But the fundamental assumption that looks

at human intrusion and says we have to consider it, is based

on some very qualitative arguments that are not, you know,

quantifiable or really discussed in quantifiability. And to

put quantitative arguments on top of qualitative arguments,

I think, does not serve too well. So, there are several

sides to this.

And, as Seth correctly said, the Commission has
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been wrestling with this since at least 1981, we certainly

aren't going to solve the problem once and for all here.

But it would be, I think, good that -- in the current frame

of reference, to hear something from the staff on their

current view on that subject.

MR. MOELLER: Well, I wanted to comment on a

couple of things now. Bill was saying, and I hope I'm

getting it straight, that he thought, in some ways, that the

probabilities of human intrusion were not discreet numbers,

but a continuum. And then Paul, I believe you said that you

could not see any case of human intrusion that would

logically fall into the third bucket, being so improbable

that we did not need to consider it. Regardless of whether

you said that, lets just put those on the table.

Now, let me take human intrusion, through, nd

give you one that I think is so improbable that I am willing

to put it in the third bucket, and I don't een have to

analyze it. It ties back into Bill's statement that human

intrusion probabilities have a continuum.

Okay, the one that I'm willing to make it so

unlikely that I don't need to consider it is that within

three months after the repository has been closed, someone

drills straight down and drills directly into a canister,

into the section of the repository with the freshest fuel

that's been put there, and hits right into the canister,
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within one month after the repository was closed. Well, I'm

willing to say that the chances of that are so improbable

that I'm willing to put it in a very remote category.

Now, if you say -- and so going with the

continuum, there might be another human intrusion

probability would be drilling down and coming just at the

edge of the horizon, not even into the waste, but just

barely clip the edge, well that would have a probability;

then right in the center of the horizon would have another

probability; then into the fuel was the third probability;

and then, with time, there would be different probabilities

with each of these. As I see it, the farther you go forward

in time, the higher is the probability for a given event.

But, the farther you go forward in time, and the

higher the probability, the waste is decayed, and, of

course, there's plutonium and a few other things there.

But, you know, the impact goes down. So, I think it is a

continuum.

Now, one question I have that grew out of my

thinking along those lines is what -- over what time period

do these probabilities apply? Is it 1,000 years or 10,000

years or what -- the one chance in 10 or -- what is the time

period?

MR. COPLAN: That's over the 10,000 year period.

MR. MOELLER: Over the 10,000 years. Okay. Well,
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1 that's a long time. But I do believe, again, it's 9,999

2 years -- the probability is higher than at one day after

3 you've closed the repository or one year, and the impact is

4 so much smaller.

5 MR. INZE: But it is complicated by the fact that

6 you might have leakage.

7 MR. MOELLER: Let me go back to that. According

8 to what you say, Bill, and I'm being facetious, if I'm going

9 to avoid the problem you are citing, I'm going to make DOE

10 put in canisters that leak, you know, so that you spread the

11 activity out. So, if I drill anywhere near it, I'll be

12 warned, and I'll quit. That would be the better way to go,

13 wouldn't it? I mean, to assure that the drillers are warned

14 that it's there? Or maybe, rather than letting them leak,

15 let's seal them tightly, but just sprinkle a little

16 plutonium around. Well, plutonium wouldn't work, you'd need

17 a gamma emitter. Sprinkle a little throughout the horizon,

18 so if anyone drills, they'll be alerted.

19 MR. STEINDLER: flow about fluorescein?

20 MR. MOELLER: A good red dye or whatever color it

21 is.

22 MR. POMEROY: Going back, I concur with what you

23 said about it. It's a very unlikely situation that somebody

24 would drill into the repository three months after it was

25 closed. But, the consideration of human intrusion over the
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whole 10,000 years -- it seems to me that there are so many

factors that require that you consider the problem, that you

can't simply put the entire scenario of human itrusion or

the entire set of scenarios of human intrusion into the

third category, and then say, I'm not even going to consider

them because they're so unlikely.

MR. MOELLER: And no one is saying that I don't

think. Right.

MR. POMEROY: Where the boundary is between what

you consider and what you don't consider, you consider all

of the scenarios, presumably, and then discard certain

scenarios.

MR. MOELLER: Is there any other discussion?

MR. COPLAN: I think we've gotten a much better

idea of what kind of points you'd like us to address.

MR. MOELLER: But, I still think we need to

address a little more today, if we could settle on it,

whether you need to quantify the categories. Now, could you

repeat why you don't want to quantify them?

MR. COPLAN: I guess our thinking is that you can

name -- I'll get closer to the mike again. You can identify

a number. Let's say that you identify ten to the minus

seventh as the number or ten to the minus two over the

10,000 year period. That, in general, the data that you

would have to be estimating those probabilities in any kind
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of a frequentist sort of approach are going to be so sparse

that you get into the realm of more subjective kinds of

approaches to estimating the probabilities and so that what

you have is a number that really is kind of -- in a way, a

front for what would be a qualitative kind of argument

anyway.

And that our thinking is that in that kind of a

framework you might be better off stating a qualitative

boundary and try to be fairly specific in terms of what it

is that you're trying to achieve with that boundary and then

let -- you know, let the determinations be made along those

lines rather than specify the number and still be left with

what are going to be fundamentally qualitative arguments to

try to back the number up.

MR. HINZE: You don't feel that a range in that

number would be a useful approach?

MR. STEINDL.ER: Let me give you a specific

example. A question of whether a very large meteorite

impact is an event to be seriously considered keeps cropping

up periodically. How do you envision the process of

assigning that scenario and all that goes with it-into one

of the other buckets? If what you have is a qualitative

description likely, very unlike, whatever?

MR. COPLAN: I think you'd have t go beyond the -

- you know, just the statement of likely, unlikely and so
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tangent here for just a second.

We're not thinking in terms of a qualitative

distinction between the first bucket and the second bucket.

The likely and the unlikely.

MR. STEINDLER: I'm sorry, I misspoke.

MR. COPLAN: Okay. What we're talking about is

qualitative only where you start to get *to what I tend to

think of as just the ragged edge of where you can estimate

the probabilities; down in this range of ten to the minus

seventh, ten to the minus eighth, and I would -- you know, I

would hope that we would be able to explain, what we mean by

that boundary, well enough so that something like a direct

meteor strike on the repository would be recognized as just

way way beyond the pale. And in that third bucket.

You know I --

MR. STEINDLER: That doesn't help me much.

MR. COPLAN: Yeah. I guess -- let me try to put

it in these terms. That any estimates that I've seen for a

direct meteorite strike, are something on the order of ten

to the minus 13 per year. And in number --

MR. STEINDLER: Oh, a number.

MR. COPLAN: Yes, a number.

MR. STEINDLER: Thank you.

MR. COPLAN: But it seems to me --
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1 MR. STEINDLER: You just made my case.

2 MR. COPLAN: -- we ought to be able to put things

3 in a qualitative context that makes darn clear that when

4 something is that far different than the -- you know, the

5 general order of magnitude or so that we're thinking about,

6 it's out of the question. The concern arises with things

7 where the estimates would more likely be in the neighborhood

8 of say ten to the minus eighth per year or ten to the minus

9 sixth per year and then you could start to get into some

10 real arguments and they will be qualitative arguments about

11 what makes the number ten to the minus eighth versus ten to

12 the minus seventh so that it is out versus in.

13 MR. STEINDLER: All you've done is substitute --

14 and that's the arguments about ten to the minus eight and

15 seven versus arguments about likely unlikely or very

16 unlikely?

17 MR. COPLAN: That's right. That's what we think

18 would happen.

19 MR. STEINDLER: Okay. Let me try and convince you

20 by point out that one, you've just made my case about the --

21 you know, the meteorite. But don't people in general view

22 events that affect them as not worth considering or willing

23 to take the risk based on what they really think the risks

24 are?

25 People go out and drive cars and they know roughly
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1 that we kill 50,000 people a year. That's a risk that's

2 accepted whether it's quantifiable or not, the fact is that

3 the local newspaper will tell you what's happening in your

4 area and everybody knows that by now that the statistics are

5 that it's 50 miles within your residence where you're most

6 likely -- strictly numeric.

7 I think we all, it seems to me, look at the world

8 of risk in numeric terms which we then, if we elect,

9 translate into qualitative terms where we start out by

10 looking at it in magnitude terms rather than descriptive

11 terms. And then it's in that context that I would suggest

12 to you that we're going to have to bite the bullet and

13 address the issue in quantitative terms. Argue about them

14 to be sure, but there are methods presumably, if we believe

15 the utility of expert judgment, of resolving in some fashion

16 or coming to some kind of consensus about the argumentation

17 on the specific detail of what the size of the number is.

18 But in the absence of that, it seems to me that

19 there is no scientific or deterministic way to come to

20 closure on what is meant by what you mean and what I mean by

21 qualitative terms like very unlikely. It's that rationale

22 that drives me to suggest strongly that a quantitative

23 determination would be more useful. I think I've said all 1

24 need to.

25 MR. MOELLER: Any other comments on this?
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1 [No response.)

2 MR. MOELLER: Well, then we'll look forward, next

3 month, it is to hear a presentation and followup on this

4 discussion from the staff and let me thank Seth and Dan for

5 being here with us this morning.

6 Can we move on now to the -- is it possible to

7 discuss the six questions from EPA at this time?

8 All right, why don't we move right into that then.

9 And we have received from you a copy of your memo with the

10 combination of -- the suggested combination of the responses

11 that were individually made by the committee and by the NRC

12 staff and we'll see now, through committee discussion, what

13 our reactions are in terms of these response.

14 Now, we've just been given, at this moment, an

15 addition to the comment on question six which we can take a

16 few minute -- take a moment and read.

17 (ACNW members reviewing aforementioned documents.]

18 MR. MOELLER: For members of the public who are

19 here, who may not fully understand what we're doing, EPA,

20 with the working draft number three of 40 CFR 191, listed

21 six questions that they wanted various groups to address.

22 The Committee, two months ago, with the understanding that

23 there was a time deadline on getting in our responses, we

24 independently wrote -- I hope we do most things

25 independently, but we wrote a letter to the RC staff
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1 proposing answers to the six questions. Then the staff, in

2 a matter of a very short period of time, they probably were

3 addressing the questions the same time we were, they

4 addressed the six questions and sent out proposed six

5 answers to them. Although we agreed directly or verbatim

6 almost on several of our answers, a couple of the other

7 answers, our differed quite significantly from those of the

8 staff.

9 In order for EPA to receive one voice, so to

10 speak, from the NRC, we're now looking at the six questions

11 and seeing if there is common ground, and if the Committee

12 and the staff might come up then with six mutually agreed

13 upon answers for the six questions that we mutually have

14 agreed upon.

15 So, why don't we -- do you want to just take them

16 one at a time? All right.

17 The first --

18 MR. STEINDLER: Let me just add, again, I think

19 for the record, that this proposed combination of responses

20 from the staff on one side, and from the Committee on the

21 other, was collated and put together by the staff. And we

22 are asked to comment on that document. And that's really

23 what we're doing.

24 I think it would be useful to take them one at a

25 time. The folks behind us don't have these.
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MR. MOELLER: All right. We can tell them. The

first question is -- two options are presented, pertaining

to maximum exposures to individuals in the vicinity of waste

management storage and disposal facilities. One option is a

25 millirem a year effective dose equivalent, and the other

is 10 millirem a year. Which is the more appropriate

choice, and why?

Now, the ACNW proposed that we say 10 millirem,

the staff proposes that we say 25 millirem for section

191.03, and 10 millirem a year for section 191.14. So, they

have refined their response, or narrowed it down or been

more specific in their response than the Committee was.

MR. STEINDLER: See, the difference between those

two sections is preclosure/postclosure.

MR. MOELLER: Yes. And so they're recommending 25

preclosure and 10 postclosure. And they're asking whether

we might go along with this type of a response. What does

the Committee think about that?

MR. STEINDLER: I think their reasoning is good.

MR. MOELLER: Yes, I do too. I would agree that

their reasoning is good, and I'm also pleased that they

included our comment that where EPA said this is the dose

rate to individuals in the vicinity of the facility. We

pointed out that we assume they mean the critical group, and

the RC staff says the same thing.
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So, I -- Bill or Paul, do you -- I mean, I have no

problem whatsoever with the suggested consensus response,

let's call it that -- a suggested consensus response to

question number one. We agree.

Okay. Question number two is a new assurance

requirement is presented in section 191.13 that would

require a qualitative evaluation of expected releases from

potential disposal systems over a hundred thousand year

timeframe. Are such evaluations likely to provide useful

information in any future selecting of preferred disposal

sites?

The ACNW agreed with the hundred thousand years,

that it could be helpful for comparison of several sites,

but we stated we did not see it as proving valuable for

evaluating the suitability of a single site.

The NRC's staff's response is that alternative

site comparisons is a NEPA issue, and is not an appropriate

subject to be addressed in EPA's high-level waste standards.

The EPA might want to consider whether an environmental

standard should be developed for the post 10,000 year

performance of a repository.

Now, so there was -- the two groups approach the

answer to the question with different thoughts in mind. We

looked at it in a narrow sense, the staff looked at in a

broader sense.
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1 In terms of a compromise or a consensus, in terms

2 of a consensus response, the staff is suggesting we say that

3 we recognize that specification of a 10,000-year time limit

4 is somewhat arbitrary. It is important that geologic or

5 climatic changes not occur in the near-term period following

6 the 10,000-year limit, if such changes could cause a

7 significant release of radioactive material.

8 Should I read the rest of it?

9 MR. STEINDLER: No. I think the strong focus of

10 that first paragraph is that we, the staff, -- we,

11 collectively, do not believe that a requirement for

12 comparison of alternative sites is appropriate. In other

13 words, they reiterate, in the suggested combined response,

14 their point that this is an issue that the EPA ought not to

15 be discussing in their -- in their rule.

16 And their second paragraph, in this particular

17 suggestion, raises the point that says, in effect, if the

18 EPA continues to be worried about post-10,000-year

19 performance, then there's some need to at least

20 qualitatively examine the world as they see it in that post-

21 10,000 years.

22 That, I think, is the essence of their suggestion.

23 My comment is that in a sense, that's probably all right.

24 I'm a little bit concerned, quite frankly, that the staff or

25 the Commission will be perceived as chastising the EPA for
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1 getting involved in areas that the NRC believes it should

2 not be in. Maybe that's an adequate subject for the NRC to

3 address.

4 That's an issue that's part of a protocol of how

5 the various agencies interact with each other that I

6 certainly don't know very much about. I'm not sure how

7 important it is. So, you know, my view of that first

8 paragraph and the fact it says, guys, it's -- you're limited

9 to the Atomic Energy Act authority for doing what it is that

10 you're doing with high level waste, and therefore, please

11 stay out of the business of comparing alternate sites, which

12 is a NEPA issue.

13 My view is, do you really want to do that? The

14 second issue is, think, a good one. The second paragraph

15 is fine.

16 MR. MOELLER: Why don't we ask Seth -- or, you're

17 going to speak? Okay. Would you consider how important is

18 the first paragraph?

19 MR. COPLAN: I was really going to suggest that

20 Dan answer it, so --

21 MR. MOELLER: Okay. Remember, Margaret is behind

22 you.

23 MR. FEIHRINGER: I think there is some

24 significance. The way the national program is structured

25 now, the RC is not in a role of policing site selection.
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It's done outside of our jurisdiction and our oversight,

other than just as a commenting agency. To the extent that

site selection issues start to enter the high level waste

standards, then it appears that we're being dragged into

that role that we're not assigned by Congress.

So that's the reason we made the comment and think

it has some substance.

MR. STEINDLER: The reason that you believe you're

being dragged in is because somewhere in 10 CFR 60, it says,

oh, by the way, the applicant also has to satisfy all of the

EPA rules and we're going to check on you. I have it.

Well, that seems like a reasonable approach in

that event.

MR. MOELLER: Unless I hear no objections, we're

going to accept the consensus report. If you have it there

in front of you, I had not nits. In the first sentence of

the consensus comment, I would have said, "We recognize

that," and take out "the;" that specification of the 10,000

year limit is somewhat arbitrary.

In the second sentence, I don't think "do," in the

third line is needed. The second sentence would read, "t

is important that geologic or climatic changes not occur."

Well, maybe "do" is all right; I don't know. That one is

less important.

Okay, let's go to Number 3. That one is two
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MR. POMEROY: Excuse me. I don't want to prolong

this too long, but the point that's made in the second

sentence, it is important that geologic or climatic changes

do not occur in the near term period following the 10,000

year limit.

MR. MOELLER: If such changes could cause

significant --

MR. POMEROY: But if those do occur, it doesn't

seem unreasonable to me -- I mean, if there is some reason

that they should occur, it doesn't seem unreasonable to me

that they should be considered. I don't -- I'm not sure

that I finally agree with the bottom line, which is what 1

have marked, which is basically after the "because," IJRC

recommends that the EPA limit application of its standards

to 10,000 years.

It doesn't really -- I mean, if truly the

standards are limited to 10,000 years, the'n our comments are

meaningless, in essence, I uess.

MR. SEINDILER: I'm sorry; I don't follow.

MR. POMEROY: Our comment is not only that they

were useful for site comparisons, I think, but also that we

wanted to ensure that there weren't any sudden surprises at

10,001. I'm not sure that that flavor gets addressed by the

bottom line.
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1 MR. MOELLER: I thought it did. I thought that

2 was the purpose of their second sentence, is in making this

3 response, we are -- we want to point out that it is

4 important that nothing surprising occur in the near term,

5 meaning immediately after the 10,000 years have passed.

6 That's what we said, and I thought they were

7 accommodating our comment. I mean, that was their

8 intention.

9 MR. POMEROY: Thus, the NRC is sympathetic to the

10 concerns about the performance in the post-10,000 year

11 period, but the bottom line is, limit your concern to 10,000

12 years.

13 MR. MOELLER: Now, where is that?

14 MR. POMEROY: That's down at the bottom of the

15 second paragraph, Dave, the last part of --

16 MR. MOELLER: Oh, that it limit application of its

17 standards to 10,000 years.

18 MR. POMEROY: I don't know -- well, that's what 1

19 would read in the bottom line. I guess the whole comment -

20 - I should really consider the whole comment, but if I get

21 down to the bottom line, I guess I would say that NRC -- it

22 I were EPA, I would say RC has told me 10,000 years; that's

23 the end.

24 It's taken care of somehow in some other context.

25 I'm not sure that contains the whole flavor -- that leaves
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somebody with the whole flavor of our comment. I don't wnt

to pursue that too far. I realize they've mentioned our

comments in here, and I simply wanted to say that I don't

know that it necessarily represents our entire viewpoint.

MR. MOELLER: Any other comment?

[No response.]

MR. MOELLER: Okay, let's go to Number 3. Number

3 is, two options are presented in 191.14 and the other is

191.23, pertaining to the length of time over which the

individual and groundwater protection requirements would

apply, a thousand year duration and a ten thousand year

duration. Which is more appropriate and why?

Okay, the ACNW said 10,000 years and the RC staff

has said the EPA has not provided any technical basis to

support either period of time. I think they're undoubtedly

quite right. Now, the combined or consensus comment would

be, EPA states that, quote, "Our own analyses show that

either timeframe is achievable," unquote.

However, we are not aware that EA has ever

published those analyses or subjected them to independent

review. RC urges EPA to make available, the analyses that

support EPA's views of achievability of the individual and

groundwater protection requirements.

We certainly can't object to that, because that's

what we've been screaming about, too.
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MR. STEINDLER: For four years.

MR. MOELLER: New paragraph, "More importantly,

EPA has not demonstrated that either time period is

appropriate for the protection of public health or the

environment. Other regulatory criteria, including those for

disposal of radioactive and non-radioactive hazardous

wastes, generally provide protection foi . periods of

time.

EPA should explain the basis for believing that a

longer period of protection is needed for disposal of high

level radioactive wastes.

MR. STEINDLER: I guess I have a problem with that

answer. It's a non-answer. It doesn't even say that they

are asking the wrong question. It says we don't know enough

about the basis for the question to be able to answer it,

and I wonder whether that's really correct.

It is certainly true that the EPA has not ever

published the analyses, at least as far as we know, and so,

it is correct that we can't check their statement that shows

that either timeframe is achievable, but that doesn't

prevent us from making a comment about whether or not there

is some advantage to picking one or the other time period

for individual and groundwater protection requirements.

So, I look at the EPA comment and say, well, it

doesn't really address the issue.
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MR. MOELLER: The NRC comment.

MR. STEINDLER: I'm sorry, the NRC combined

comment.

MR. MOELLER: Well, as I recall -- was this where

we put into our answer the fact that the canisters are to

last for roughly 1,000 years, the groundwater flow times

will be 1,000, and in essence, we were beyond 1,000 years

anyway?

MR.

MR.

MR.

MR.

MR.

HINZE: The unmined ore.

MOELLER: Right.

HINZE: Unmined ore.

MOELLER: Right.

HINZE: Which I thought was a very legitimate

answer.

MR. STEINDLER: Yes.

MR. LARSON: It starts at the bottom of page 10.

MR. HINZE: I think these comments regarding the

basis for these decisions can be applied to a lot of areas

of 191, as we have stated over and over again. I don't know

that we're doing any good by the answer that the NRC ha;

come up with.

MR. STEINDLER: I kind of like our second

paragraph of our original response.

MR. iHINZE: Yes, I do, too.

MR. POMEROY: I like the first part, as well.



306

1 MR. STEINDLER: It was a brilliant response.

2 MR. POMEROY: Some of it is represented here.

3 MR. MOELLER: Let's give Dan or Seth a chance,

4 too.

5 Could you help convince us that your second

6 paragraph should stand, or can you convince us that our

7 second paragraph shouldn't be substituted for your second

8 paragraph?

9 MR. STEINDLER: Or added.

10 MR. MOELLER: Or added. Okay.

11 MR. STEINDLER: There is nothing in the combined

12 suggested second paragraph that is incorrect. EPA should

13 explain the basis for believing and so forth and so on, but

14 it doesn't address the issue, and I'm looking for something

15 to address the issue.

16 Dan?

17 MR. FEHRINGER: I question whether your second

18 paragraph is a correct one.

19 I have seen analyses that show you can have some

20 fairly high dose rates occur in groundwater that's tapped by

21 a well, and it would not be possible to comply with the

22 levels of protection EPA is proposing for a full 10,000-year

23 period.

24 That's the reason I didn't include that paragraph.

25 MR. STEINDLER: Okay.
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So, you don't think that the health hazards of the

waste will become no greater than the original uranium ore?

MR. FEHIRINGER: I agree with that, but I don't

think that uranium ore is a benign occurrence on the earth.

The reason that the groundwater protection requirements are

at the levels they are is because some groundwaters exceed

the dose rates, and EPA wants to provide that protection.

MR. STEINDLER: The original comment that the EPA

made, as you well know, was that they wanted this repository

to be as benign as uranium ore, with all of its attending

difficulties.

On which side should we come down? Uranium is not

or is the standard against which the EPA is driving?

MR. FEHRINGER: In the individual and groundwater

protection requirements, EPA is making no link to uranium

ore comparison.

MR. STEINDLER: Oh, see.

MR. FEIBRINGER: They are trying to be consistent

with other standards that already exist.

MR. STEINDLER: Okay. Yes.

MR. MOELLFR: Yes. In fact -- yes, you're right.

They wouldn't accept the radium in groundwater. Okay.

MR. STEINC)LER: Okay. Let's leave it the way it

is.

MR. MOELLER: Then we'll leave it the way it is.
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Any objections?

(No response.)

MR. MOELLER: Okay. We're moving on to number

four. Let's not yield on all of them. Let's fight.

MR. STEINDLER: Okay.

MR. MOELLER: Okay. umber four: In Subpart C,

EPA proposed to prevent degradation of "underground sources

of drinking water" beyond the concentrations found in 40 CU

141, the national primary drinking water regulations.

The agency is aware, however, that there may be

some types of groundwater that warrant additional protection

because they are of unusually high value or are more

susceptible to contamination.

Should EPA develop no-degradation requirements for

especially valuable groundwaters? If so, what types of

groundwaters warrant this extra level of protection?

MR. STEINDLER: Let's see, let's allow me to

clarify the English.

It's really should the aency develop recJuirements

of no degradation --

MR. MOELLER: Right.

MR. STEINDLER: -- for especially valuable

groundwaters?

MR. MOELLER: Thank you.

Well, ACNW said a no-degradation requirement might
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be unduly stringent. Instead, potential sites should be

rejected if valuable aquifers might be contaminated.

The NRC staff said the value of an aquifer should

be considered during a NEPA analysis but is not an

appropriate subject for EPA's IHLW standards. EPA should not

impose a no-degradation requirement.

MR. STEINDLER: Don, what was the rationale behind

that pulling the value of the aquifer out of the high level

waste standard? Is that the same as the previous one that

you don't want to mix up NEPA requirements with Atomic

Energy Act requirements?

MR. FEHRINGER: Yes, that's correct.

MR. MOELLER: And other than that of course they

do quote extensively from our response on the top of page

four. The top paragraph is from our response.

MR. STEI4DLER: I couldn't find anything wrong

with it.

MR. MOELLER:

consensus report?

[No response.)

MR. MOELLER:

Okay. Any objections to the

None? We're going to question No. 5

now.

MR. STEINDLER: We are not meeting the criteria

that our Chairman has just laid out for us.

MR. MOELLER: Well, we may need a favor some day.



3 1 0

1 [Laughter.]

2 MR. MOELLER: To No. 5 -- two options are

3 presented in notes D and E of Appendix B pertaining to TRU:

4 a one million curie option and three million curie option.

5 Which is the more appropriate TRU waste unit nd

6 why?

7 Well, we I must say rather flippantly said three

8 million curies is a better value because EPA was here and we

9 listened and they said that was sort of a midpoint.

10 Now NRC says EPA has not provided the technical

11 information to support either value and, see, once again

12 they say the NRC Staff strongly urges EPA to derive its

13 standards from an evaluation of the acceptability of various

14 risk levels and this derivation would include a

15 determination by EPA of the appropriate transuranic waste

16 unit to use for application in the release limits.

17 I think they have a point.

18 MR. STF.INDLER: Well, okay, but that comes under

19 the same heading as some of the others -- you know, is this

20 a very useful response?

21 I mean in effect what it says is prove it!

22 Frankly, the one million curies doesn't match the fuel is

23 what in effect we said and if you are going to put fuel in

24 the repository you ought to at least match the fuel more

25 closely.
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MR. MOELLER: Seth or Dan?

MR. FEIHRINGER: Recall that the fundamental basis

behind the release limits is EPA's estimate of what is

technically achievable for disposal of spent fuel and EPA is

then taking another leap and saying, oh, by the way,

transuranic waste must be disposed of equally well, but they

have never shown that it is technically achievable to do

that.

What you are faced with is a potential at WIPP or

any other transuranic disposal facility for processing the

transuranic waste until its characteristics match that of

spent fuel and that could be a significant undertaking and

so we are asking EPA to reconsider that correlation they are

trying to strike between the release limits of transuranic

waste and the release limits of spent fuel.

MR. STEINDLER: , guess my view on that one is

here. I guess I am willing to go along with the Chairman.

I think I would not favor standing on the

technical achievability issue. I think it's perhaps more

useful to argue that it would be better to have the EPA

demonstrate that either one of those two limits or some

other specified limit is an appropriate option, is

appropriate for the protection of the public health and

safety or the environment, rather than to worry about

technical achievability.
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MR. HINZE: If they had that quantified, they

wouldn't be asking the question. It is obvious they don't

know. They are looking for advice.

MR. STEINDLER: Then what one does is in a sense

goes back, as noted in Comment 1, the NRC Staff strongly

urges EPA to derive its standards from an evaluation, ta-ta-

ta-ta -- but I would not, I would pull out this business of

the technical achievability because I think that is the

wrong focus.

MR. MOELLER: Okay. What Dr. Steindler is

suggesting then is in Line 6 you would delete beginning with

"However EPA has not demonstrated that the release limits

would be technically achievable" -- that whole sentence or--

MR. STEINDLER: Well, I would say yes, up to "nor"

and then simply "The EPA has not demonstrated that either

option."

MR. MOELLER: Okay. "However EPA has not

demonstrated that" and then pick up "Either option is

appropriate."

MR. STEINDLER: That's what I mean.

MR. MOELLER: So we are suggesting that you delete

the middle portion of the sentence.

It would read: "However EPA has not demonstrated

that" and we would delete the rest of that line, thr. whole

next line, and through the word "that" of the next line,
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just leaving the last three words, so that it would read

"EPA has not demonstrated that either option is appropriate

for protction of public health or the environment."

MR. STEINDLER: That would be right.

MR. MOELLER: Would you buy that?

MR. COPLAN: I ought to leave well enough alone

here but let me try to restate the argument that Dan was

making in a little bit different way, because I think there

is an important point there.

MR. MOELLER: Pull up the microphone.

MR. COPLAN: Rather than base the containment

requirements on any kind of an assessment of comparable risk:

or anything like that, what EPA did was they based it on

what they thought would be achievable for spent fuel.

Then what they do if they try to draw a

relationship between the TRU waste and the spent fuel, which

they would be doing by that factor, is they are implicitly

suggesting that a disposal system for 'lTRU waste could

achieve the same level of performance.as a spent fuel

repository and as Dan pointed out, that is really kind of a

leap of faith and that we think that if they want to make

that kind of a direct conversion that it is really incumbent

on them to show that this is in fact achievable for a TRU

repository as well.

If you recall, we're questioning in fact whether
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1 this achievability basis is a good basis for the high level

2 waste repository to begin with.

3 MR. STEINDLER: What I am suggesting to you is

4 they have already determined, by the achievability criteria,

5 which may not be legitimate, but they have a particular risk

6 level. In order to be consistent, achievability is not the

7 issue, risk level is the issue.

8 So, what I think we have collectively tried to do

9 here is to get them to go back to their, I think, non-

10 existent books and analyze the situation in terms of risk,

11 equivalent to what they've already agreed was at least

12 achievable for the high-level waste spent fuel.

13 Whether that will turn out to be achievable is a

14 secondary issue. What I'm looking at here though is an

15 attempt to be consistent, in terms of public health and

16 safety risk. A different view of the same issue perhaps.

17 Because one could argue that achievability for protection,

18 in the case of TRU, where geologic transport may in fact be

19 the main barrier you have working for you, could be 10 to

20 the 16th curies of TRU. But that's not the issue. What you

21 want to do, I think, is look at the risk. That's the

22 rationale that I would use.

23 MR. MOELLER: Let's go n then to question number

24 six. And six is about Carbon 14. The EPA is investigating

25 the impacts of gaseous radionuclide releases for rad waste
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1 disposal systems and whether, in light of these releases,

2 change to the standards are appropriate.

3 To assist us in this effort, we would appreciate

4 any information pertaining to gaseous release source terms,

5 chemical forms, rates, retardation factors, mitigation

6 techniques, and any other relevant technical information.

7 In essence, well, the Committees really did not disagree on

8 this. The consensus report seems to me to be very well

9 done.

10 Now, they've added another question to the

11 consensus report.

12 MR. STEINDLER: Another comment.

13 MR. MOELLER: Or another comment, I'm sorry, to

14 the consensus answer. You might look at it. It refers to

15 the 1990 symposium of the Board of Rad Waste Management

16 National Research Counsel, in which Richard Guimond of EPA

17 suggested an individual dose rate criterion be used as an

18 alternative for cumulative release limits. This NRC staff

19 agrees that that would certainly help in this case. So, I

20 see nothing -- I think that's good.

21 MR. STEINDLER: In effect, they are asking for

22 information, and we told them where to find it.

23 MR. MOELLER: Okay. Well, then my presumption is

24 to bring this to closure, you'd need a short memo. Joe

25 Youngblood sent us your responses. We'll write to Mr.
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Youngblood and say we concur with the one change in answer

to number five.

MR. COPLAN: Good. Thank you.

MR. MOELLER: Are there any other comments on this

subject?

[No response.)

MR. MOELLER: Well, let me close out. And since

we were so nice to the staff, and since they did such a good

job on this, I wanted to point out that the Committee is,

over the next several months, we hope to draft letters on

uncertainties, on the three-bucket approach, and on

performance assessment. And if you could simply prepare

original drafts for our consideration, we'll give you a week

or so to get them down here. That will be helpful. Thank.

you very much.

MR. HINZE: Give us a half an hour to look them

over.

MR. POMEROY: One question with regard to that.

In a general type of discussion, and not relating to this

particular subject, I think it was Commissioner Remick that

suggested that, as far as possible, the RC should speak

with one voice. It doesn't seem to me that in every

situation that we'll be in, that we'll be in such close

agreement with the staff.

flow do you see the question of speaking with one
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voice?

MR. MOELLER: I think this was a somewhat unique

situation, in my opinion. It was a case where we got out

ahead of the staff. Generally, we wil. be speaking, not

necessarily in one voice, but, the normal procedure as the

staff prepares a position paper on something, we offer them

comments on it, that's in the record, and then they take our

comments into consideration, they accept some and they don't

accept others, and we go forward. So, we do exercise our

independent judgment and comment.

So, as I say, this is quite unique.

MR. POMEROY: I think it's important. Because in

the context of many of our working groups, we have excellent

staff representation and we also have ourselves. We,

clearly, at times, differ with the staff.

MR. MOELLER: Absolutely. Sure.

MR. STEINDLER: Let me go back to that point. I

think one of the things that I would, if I could transmit 

general thought to the staff at large, is that wherever

possible, the -- in areas that are pertinent to our domain

of interest and assignment, we ought to get a good hard look

for review of draft SECY documents, for example, that get

fired up to the Commissioners by the staff, before they go

there, so that at least our view has, we hope, some impact

on what goes on, so we don't end up getting up in front ot
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1 the staff -- getting up an front of the Commissioners, and

2 saying well, we realize that you folks got this document,

3 but boy, we think those guys are off the wall. And even

4 more embarrassingly, have to address the issue, well, didn't

5 you have a chance to look at it?

6 So, I think we need to make sure that the

7 schedules of both the staff and ourselves, to the extent we

8 can, match, so that we have a shot at most of the things

9 that go up.

10 MR. MOELLER: Well, a further comment on that. I

11 probably make it so often it's becoming tiring. But, the

12 Committee strongly urges that the staff share with us its

13 views, and you people do that, we have never any question

14 about it. But where you differ with us, tell us and explain

15 why, because we want to hear it. You're probably right.

16 Unless we hear it, we don't -- we may not -- we may, you

17 know, not realize your position, and jiot understand it.

18 Well, I think, with that, Howard, do you have a

19 comment?

20 MR. LARSON: Remember the Committee commented on

21 the staff's draft uncertainties paper. Since then, the

22 staff has submitted to the Commission, the final

23 uncertainties paper, which, you know, you have a copy of.

24 In that paper, there was a discussion of some of the

25 Committee's comments, and as how they were finally resolved.
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1 So, it's a question of whether the Committee wants to review

2 with the staff that was involved in the uncertainties paper,

3 the resolution of its comments on the uncertainties paper.

4 MR. STEINDLER: It would be surprising to some

5 extent if the Commissioners at our next interaction don't at

6 least address that point. It remains to be seen whether

7 they will or not.

8 If they do, then we certainly have to have a more

9 formal, in-depth comparison between what was fired up to the

10 Commissioners versus the things that we commented on and the

11 relationship to our comments.

12 MR. LARSON: You have the letter from the EDO to

13 Dr. Moeller talking about that, as well as addressing the

14 program plan that the committee had suggested the last time.

15 MR. MOELLER: Now refresh my memory. Are we to

16 have this -- isn't this on the agenda?

17 MR. LARSON: It was the second half of the same

18 presentation with the same people.

19 MR. MOELLER: Right. This morning. But wasn't it

20 on for a month from now or something?

21 MR. LARSON: No, no.

22 MR. MOELLER: Okay.

23 MR. LARSON: The three-bucket approach is the

24 September meeting.

25 MR. MOELLER: Okay, I'm sorry.



@ ~~~~~~~~~~~~~~~~~~320

1 MR. LARSON: This is the agenda item that was two-

2 part for this afternoon commencing at 1:00 o'clock.

3 MR. MOELLER: Okay. Well, do you want to go into

4 any of that now, or do you want to wait until 1:00 o'lock?

5 Which do you prefer?

6 MR. COPLAN: I guess as far as we're concerned, we

7 can go forward.

8 MR. MOELLER: Okay. Well, let's move ahead with

9 it. That's great.

10 [Pause.)

11 Do you have some comments, Seth, to begin?

12 MR. COPLAN: No, we don't. We did not come with a

13 presentation on this.

14 MR. MOELLER: Okay. To give the committee time to

15 line up our comments, we would prefer, then, to wait until

16 1:00 o'clock. So why don't we recess for lunch, and we'll

17 resume at 1:00 with the discussion of the uncertainties.

18 Thank you.

19 [Whereupon, at 11:33 o'clock, a.m., the meeting

20 was recessed, to reconvene at 1:00 o'clock, p.m., this same

21 day.]

22

23

24
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1 AFTERNOON SESSION

2 [1:04 p.m.]

3 MR. MOELLER: The meeting will come to order. The

4 first item this afternoon is to pick up where we left off at

5 11:30, and that is a discussion of the Uncertainties Paper

6 that the staff has been working on and which the Committee

7 has interacted with them several times on. We have both

8 Seth Copland and Dan Fehringer here. Why don't I lead off

9 with some general comments. If you'll make notes, it will

10 help, probably, to come back to the points, because I have a

11 number of things to comment on, and I'd like to comment and

12 then come back nd pick them up.

13 First of all, I've found the -- and I'm speaking

14 now for myself, and we'll have the other members respond --

15 but I found that SECY 91-242 to be helpful, and particularly

16 the revised Uncertainties Paper to handle a number of the

17 problems that I had. Taking a for-instance, you now deal

18 with regulatory uncertainties, technical uncertainties ad

19 the treatment of residual uncertainties, each in a separate

20 section. It's clearly delineated and to me, that was

21 helpful.

22 Let me also say that in terms of the Appendix, I

23 Have no problem with it. In fact, I'm glad to see that you

24 include an analysis of EPA's HILW standards, as Appendix A.

25 We realize, we as Committee said drop it; it wasn't
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1 pertinent and so forth, but in the broader view, it

2 absolutely is. For me, personally, if we could change our

3 letter, I would have changed it and said, highly endorse

4 what you've done.

5 I think the discussion in Appendix A, which I've

6 spent a lot of time on, is very thorough and gives the

7 alternatives and it does give the advantages and

8 disadvantages of each of the approaches. I would -- and it

9 may be in there and maybe I missed it, but you can say that

10 release limits are a way of reducing uncertainties because

11 you don't have o calculate environmental transport and all

12 these other things, and what is the dose or how many health

IP 13 effects are occurring.

14 Well, now, that's true, but, again, I'm not the

15 lawyer, but that is only true -- and I'm throwing this out

16 for thought. It's only true if the release limits are the

17 standards, you know. Now if the standard is really a

18 thousand health effects in ten thousand years, then there's

19 just about as much or maybe more uncertainty for me because

20 I still have no idea that those release limits produce that

21 many health effects. So, in that sense, it reduces them,

22 but it may not. It may increase them.

23 Another -- and I'm just picking things at random

24 out here -- and you may want to comment on that -- but

25 another thing is your Table A-1 where Dan has added this
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1 fourth column on what percent -- how does the inventory of

2 the repository for each individual nuclide after a thousand

3 years' decay; how does that compare to the release limit?

4 You point out, quite rightly, that for many of the

5 nuclides, the inventory is a whole lot less, maybe a factor

6 of a hundred, or certainly ten to a hundred to a thousand

7 times less than the release limit, so there's no problem.

8 But -- and maybe you say it in the text, but I would -- it

9 didn't knock me down, if you did. You need to say that's

10 true, but it's the sum of the fractions, you know, that must

11 be greater than one.

12 Even these that are -- the inventory is -- the

13 release limit is ten times the inventory; you only need ten

14 of those released -- of course, in their entirety and so

15 forth, but you're back up to the limit. Now, furthermore,

16 there are enough key nuclides like americium plutonium where

17 the release limit is one per -- you know, is a hundredth or

18 a few hundredths of the inventory to where, you know, that's-

19 important.

20 So, your column is a terrific piece of news, but 

21 would want to qualify it maybe a little bit. I notice even

22 here though, on page A-9 in the first full paragraph, you

23 very carefully point out, it's the sum of the fractions that

24 applies, so you probably already hit number of my

25 comments. But I just wanted to make them.
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Then in the Commission brieflinc, going on with

that, you, of course, appeared before the Commission. We

were not there, but oward Larson was and has given us a

very good summary and it apparently went very well. You did

your usual good job in making the presentation.

However, then you have -- I picked out three

things you need to do. One is talk to the ACRS about

algorithms for dealing with uncertainties, which I gather

you plan to do. Number two, Chairman Selin suggested

working backwards to determine the significance of data

uncertainties using future states models and so forth.

Then, thirdly, Commissioner Curtiss said, while he

liked the paper, it did not discuss alternatives in detail.

I'm not sure what he was referring to, because you do

discuss a number -- well, you discuss advantages and

disadvantages. I'm not sure you give the rejected -- the

alternatives that you considered and rejected.

So here are three go-back-home-and-readdress

things that I see, and I also see then as the clincher, that

the staff, you know, if what I'm quoting is correct, the

staff was asked to return in another three or four weeks,

presumably with, you know, further refinements. So, it

would help us to know what's in the works, what you're doing

in and so forth, with that.

Do you others want to comment or have them sort of
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talk about these things? Why don't we have them talk about

these things for a few minutes, beginning with the last one.

You're going to come back. 1low are you go i n to add rco;-s

these three things. If they're correct, are there others

thitt you rtat work Inl on?

MR. COPLAN: I guess the main homework assignment

that we thouqJh t we had gotten wa. the one about comicnq back

probably in an October timeframe and to talk about the

alternatives and the -- alternative assumptions, I guess it

was. This was a point that I think oth commissioner

Curtiss and the Chairman raised. And the possible

significance of different alternatives, so we're going to be

doing that.

You mentioned two others and I'll have to admit

that we hadn't we focused on those, so I guess I appreciate

your bringing them to our attention and we'll have to pursue

that.

MR. MOE .[hER: And ain, 'not ho i nq there, you

know, lhey could have been passinlq comment and they sa l,

oh, never mind, we don't know.

MR. CO PLAN: Well, we'll ollowup and check: th.i.t

out.

MR. MOE-:1[,1,11E: L;(o you hint! CoIttil i nqil J to Work,

you're aiming for an October timetrame. Would you be --

well, obviously you'll give us the next copy at that time,
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1 or you won't? You'll share it with us, but it won't be here

2 for comment, is that it?

3 MR. COPLAN: Yeah, we're not talking in terms of

4 revising the paper or anything like this. This was -- as we

5 understood the request from the Commission, it's for another

6 briefing and --

7 MR. MOELLER: It's for what?

8 MR. COPLAN: For another briefing.

9 MR. MOELLER: Oh, okay.

10 MR. COPLAN: And we've begun to prepare the

11 briefing charts.

12 MR. MOELLER: And you're not really looking toward

13 a major overhaul of the paper?

14 MR. COPLAN: No.

15 MR. MOELLER: Okay. rhat's what we need to know.

i6 Well, now what about the uncertainties in a release limit?

17 MR. COPLAN: I guess the way that we see that

18 working is that the standard itself -- the regulation, in

19 other words, the language that we would be enforcing as the

20 implementing agency is written in terms of release limits.

21 It's not written in terms of health effects.

22 MR. MOELLER: Yes. Health effects.

23 MR. COPLAN: So, the way we see it and the way we

24 described it in that appendix, there is a -- I hesitate to

25 call it a reduction in uncertainty, because the uncertainty
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is still there, but it's displaced.

MR. MOELLER: Yes. Correct.

MR. COPLAN: The uncertainty gets displaced to the

rulemaking rather than the licensing and we see that as

being very advantageous.

MR. MOELLER: Okay, so you, and it's helpful for

us, you view the standards as being the release limits or

the release limits exemplifying the standards and I think

that was a good word, the uncertainty -- it's still there,

but it's been displaced because you've moved back several

steps?

MR. COPLAN: That's right.

MR. MOELLER: Well, that's helpful. Marty, do you

have comments?

MR. STEINDLER: Well, I don't. You know, I've not

had a chance to dig my way through this. It's clear that

you certainly did not accept or even include mention of the

comments -- some of the comments that we made. The silence

on some of these, however, is a little puzzling and I guess

it's going to take me a little bit more time to get an

organized set of comments to you.

One of the comments that we made, for example, was

that the difference between model uncertainties and future

states' uncertainties is perhaps, in fact, artificial and

nonexistent because one leads directly to the other and is
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the cause of it.

That issue seems to be not addressed here as I

quickly scan through it. There is, and let me just postpone

that until I get a chance to look at it. There's a

confusing comment, however, that I would like to see

clarified. On the beginning of the appendix to the document

you turned into the Commission, there's a statement that

says EPA release limits were derived from a health effects

goal. Yet, this morning, Dan pointed out that the EPA

standard is based on what is doable, that is best available

technology kind of thing -- technologically driven and

feasible.

Which would you like to consider as being the

driving force for the EPA? I don't think those two are

equivalent by a long shot and it does make some difference,

I think, to where we attribute EPA's target to. Am I

missing something? I could well be.

MR. IF-EHPINGER: Yeah. As we've discussed many

times, the health effects goal was derived from EPA's

analyses of what repositories are able to achievu, so I

think they're exactly the same thing.

MR. STEIINDLER: Yeah, but that's the question,

isn't it? They've not shown us a document -- at least they

have not shown it to us, maybe they've shown it to you, but

they have certainly not shown us a document that makes that
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I equivalence.

2 MR. FEHRINGER: It's documented in a document

3 called the Background Information document that was

4 published in 1985 and I think it's even referenced in the

5 uncertainties paper here.

6 MR. STEINDLER: Right.

7 MR. FEHRINGER: They show the number of health

8 effects they project for each of several repositories and

9 then they compare that to uranium ore and background and

10 some other reference points and argue that it's an

11 acceptable level of health effects. And then they show how

12 they back calculate from that health effects goal to the

IP 13 release limits in the standard.

14 MR. TEINDLER: That's the one that is far from a

15 transparent calculation, as I recall it.

16 Well, you know, I don't have any particular

17 comment. I noticed, in at least one write up here, that

18 there is reference that Bernero is going to work with the

19 ACRS on this document. Or should that be ACNW? I think

20 that's your write up. It should be ACNW?

21 Mr. LARSON: No, they said it was the ACRS's

22 letter on probabilistic risk assessment.

23 MR. STEINDLER: Oh, I see.

24 MR. LARSON: And then I thought in the Commission

25 briefing that Mr. Bernero pointed out that NMSS works with
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1 the ACN4W, but research was working with the ACRS on the PRA.

2 MR. STEINDLER: Oh, kay.

3 MR. LARSON: And that they would communicate --

4 MR. STEINDLER: That's the connection. All right,

5 1 was confused by that. That's all I have.

6 MR. MOELLER: Paul's ready. Well go ahead, Paul.

7 MR. POMEROY: I really wanted to ask a question.

8 I didn't, in reading the paper that went forward to the

9 Commission, really find anything that satisfied our request

10 to you in the nature of a road map. I think you'll remember

11 the letter specifically enough so that I don't have to read

12 it. I assume that was a conscious -- that there was a

13 conscious decision there and I wonder if you could give us

14 some indication of the rationale behind the decision that

15 apparently you've taken?

16 MR. COPLAN: You are right. It was, indeed, a

17 conscious decision, and it is really for -- I guess it's --

18 I'm not sure whether it's one reason or two reasons, so let

19 me just talk.

20 What we were thinking is that what we understood

21 to be the roadmap that you're talking about was something

22 that we were really figuring would end up being taken up in

23 an entirely different context, namely the SRA, the license

24 application review plan, and so forth.

25 That is, we worked through that process, that kind
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1 of the strategy for addressing uncertainty will kind of fall

2 out.

3 The other thing is that our interpretation of the

4 original SECY request was to focus on what the methodology,

5 as it exists now, what the staff can do now in terms of

6 uncertainty, the way we look at it now, and we tried to

7 explain that in the paper the best that we could, and we

8 recognize that there are shortcomings with it and hopefully

9 pointed those out in the paper.

10 MR. MOELLER: So, you're saying you do have in

11 mind a roadmap, but say it again? It will available throuqhf

12 --

* 13 MR. COPLAN: The roadmap is really something that

14 comes out of this SRA process. I guess I probably ought to,

15 just for the record, lay out what the acronym is, but it's

16 the Systematic Regulatory Analysis.

17 Our thought there is that we're going through a

18 process of identifying the various kinds of uncertainty that

19 pertain to using Part 60 in practice, the regulatory

20 uncertainties, the technical uncertainties, that we are

21. going to try to fix the regulatory uncertainties, as

22 appropriate for the particular uncertainties that are found,

23 that we will be developing -- well, in fact, have developed

24 a draft format content guide, but we will be developing a

25 license application review plan, and that's going to have to
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focus fairly specifically on the staff is going to address

various areas of uncertainty kind of across the board, and

we don't have answers now for specific areas of uncertainty,

how we're going to address them, but we see that as

something that we will be developing, as part of this

process of doing the license application review plan.

MR. STEINDLER: Let me point out that what you

have just put into the transcript would have made a better

answer, in my judgement, to the Commission's question, at

least as I read it, than what, in fact, the document was

that you turned out.

Our reading of the SRM was a request to the staff

to identify the strategy. In various places, as we pointed

out, the staff has said we don't have a strategy. he fact

is you do have a strategy. You have just outlined it very

well.

The thing that disturbs me, frankly, is that I

have got to plow through 40 pages of documentation which

skirts the issue of what the strategy is and hands me a

bucket -- this is the current useful thing for the Committee

-- containing a large number of parts of the puzzle which

it's up to me to put together.

I think if you had introduced this thing,

identifying the parts as they fit together and indicating

that that's the outline, that is, in fact, the strategy of
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1 handling the three -- I'll buy your three different kinds ol

2 uncertainties, that could have tied this whole thing

3 together, and if I was sitting on the Commission, which,

4 blissfully, I'm not, then the Commission would be able to

5 say, aha, we know where these guys are going to go to get

6 the pieces to put together into a coherent strategy.

7 We don't know exactly what the wording of that

8 thing looks like, it is not a complete roadmap, but at least

9 we know what the pieces of that roadmap look like.

10 It now, in a sense, is a requirement for the

11 Commissioners to go and read our transcript, or the next

12 time you get up and talk to them, you may very well like to

13 go ahead and summarize what you have just pointed out.

14 That would resolve, at least for my mind, one of

15 the things that I was personally unhappy about with the way

16 this thing got laid out. I didn't think it was responsive

17 to what I thought that the Commissioners specifically wanted

18 to know.

19 MR. CPLA4: I guess all I can say is that we had

20 a different understanding of the words and what we thoucIght

21 that the Commission was asking.

22 MR. STEINDLER: Yes. Well,.it may very well be

23 that your understanding was right, because your presentation

24 was at least more cheerfully received than it might have

25 been if it were ours.
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1 MR. POMEROY: Can I ask one other question in

2 there, relating to that?

3 MR. STEINDLER: Yes.

4 MR. POMEROY: We were told yesterday that the

5 license application review plan is scheduled for somethinq

6 like 1998, Seth, and I'd like you to say a few words, if you

7 would.

8 I think 1998 might be a little bit late for the

9 kind of roadmap that we were concerned with when we wrote

10 this letter.

11 I know we have discussed this informally. So, can

12 you please say a few words about that?

13 MR. COPLAN: Yes.

J.-. I guess the main point would be that pieces of it

15 will be coming out at various times before 1998, but 1 think

16 that perhaps, a little bit more fully, I could say -- and

17 there was probably some discussion of this yesterday -- that

18 the first thing that we'd be doing in that regard is

19 developing these so-cilfled compliance determination

20 strategies, so that for each of the areas where there is a

21 requirement that would have to be satisfied in the reg,

22 we'll be developing a strategy for how the staff would

23 conduct its review and that that would, in turn, evolve into

24 the sections of a review plan, and the strategies are going

25 to be done in a relatively near term over the next couple ot
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years, and then some of the compliance determination

methods, which would be what goes into the license

application review plan eventually, some of them would be

probably concurrent with the stragglers of the strategies

and continue on into the kind of timeframe that you

mentioned, Dr. Pomeroy.

We're going to try to hit some of the more

important issues earlier, rather than later, is, I guess,

another thing.

MR. POMEROY: And you're going to develop each of

these compliance determination strategies separately. There

isn't something -- some more -- an overall -- an umbrella

document above that, other than the process of SRA.

MR. COPLAN: To the best of my knowledge, that is

the case, yes. There will be, let's see, come to think of

it, there is going to be something called the "license

application review strategy," that is being developed, which

would kind of lay out the broader asper:ts of the strategies.

MR. POMEROY: And what is the time frame for that,

Seth?

MR. COPLAN: You are asking the wrong person. In

fact, a lot of what you are asking at this point really arc

things that might better come from Joe olonich than myself.

MR. POMEROY: Presumably, however, it's pre-1998.

MR. COPLAN: Yes. Yes.
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MR. POMEROY: Thank you.

MR. MOELLER: Bill.

MR. INZE: Well, my concern about a road map was

much modified as a result of our discussion yesterday with

Mr. Youngblood and his corps.

I see where the regulatory aspects are coming from

through the SRA. It has not been clear to me how we find

tie technical uncertainties being covered. And that is

another point.

But it seemed to me that yesterday, what I heard

was that we don't know all the stops to put in the roadmap

at this point, and that there is a legitimate plan for

finding those stops. So maybe you cannot really prepare a

roadmap at this time, but at least you have in mind

something to find out what those stops would be.

I have had a limited time to look at your

document. However, the Item 3 on technical uncertainties is

of most interest to me, and I tound it to be very useful,

anrd I think evoryone eoe wi I , too.

That is not to niay that. I don't have a concern,

though. And that is an iplication that is made by the

document.

In Section 3.2.1 on site characterization, I worry

about the sentence that begins on the fifth line: however,

site characterization can be expensive and time-consuming,
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1 et cetera, et cetera.

2 I really think that that presents an incorrect

3 approach or attitude on the part of the Nuclear Regulatory

4 Commission. I don't know that you know what expensive is.

5 Certainly I don't know what expensive is. And if it means

6 proper site characterization, then maybe it's really worth

7 the money.

8 I'm also worried that this "tine-consuming" may an

9 out for certain people who want to limit the amount of time

10 that is spent on site characterization. I notice that on

11 the top of Page E-7 you talk about, similarly, the time

12 available for testing is limited to a few decades.

13 I don't know if this is the long time you're

14 talking about, but I don't see site characterization going

15 on for a couple of decades. I don't know where that number

16 really comes from. And if that is what you are referring to

17 here, that is fine, a couple of decades. But I don't thin:

18 we are going to see that amount of time available, at least

19 from what I'm hearing.

20 1 would very much prefer that you give serious

21 thought to modifying that sentence beginning with "however,"

22 and state something like "site characterization can be

23 lengthy in duration." I don't know if that helps is. But I

24 really would appreciate, and I think you should remove the

25 term "expensive." The implication, I think, is incorrect,
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and it is going to cause problems for others than myself.

Also, similarly, "the time available for testing

is limited to a few decades," I think you've got to be

prepared to back that up. And I don't know where it's

coming from.

Those are my comments.

MR. COPLAN: Perhaps I should respond, at least to

part of that.

I guess at the outset, we don't really anticipate

revising this paper. As far as we are concerned, the paper

is done. There are probably some areas in it that perhaps

we should have explained ourselves better. And you are

raising a couple of examples.

In connection with the expense, we weren't

pretending to sit in judgment over how expensive is

expensive. The point really was simply that there are

practical limits to how much information can really be

obtained.

Just to clarify, the reference to "decades" was

not an expectation that site characterization in terms ot

formal site characterization prior to a license application

would go on for decades. But the reg. does have this

performa..ce confirmation period, which would last from the

time that -- theirs really begins with site

characterization, and it continues until the time of
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1 permanent closure, and that will be several decades.

2 MR. HINZE: Thank you.

3 MR. MOELLER: Paul.

4 MR. POMEROY: In Section 4.2.1, "conflicting

5 expert opinion," there are two sentences, almost the

6 sentence before the last in the first paragraph, and the

7 last sentence in the second paragraph, discussing situations

8 where you have more conservative and less conservative

9 estimates with an equal scientific basis in general.

10 I would like to suggest that we have an ongoing

11 interaction with you on those two points.

12 One interpretation of those sentences could say

13 that, faced with the situation where you have sets of,

14 experts with equal but perhaps inadequate basis for

15 judgment, that you would accept the more conservative one.

16 That would, in general, suggest that you would

17 select an intervenor's case always, or in general, over an

18 applicant's. I'd like to have the opportunity to interact

19 further with you on that score. And 1 am sure that you will

20 treat this in greater detail in the part of the license

21 application review plan that you are developing.

22 So I hope we would have the opportunity to discuss

23 that further.

24 MR. MOELLER: Martin?

25 MR. STEINDLER: That is one that I was going to
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raise, because it is cisely that kind of thing which, in

another context, specifically the requirement for

participation, in effect, on a veto basis by Intervenors

that got the Reactor folks into all kinds of difficulties,

which we also tried to highlight.

It's a little puzzling. I'm now referring to

something that's not in the paper, but rather the letter

that -- who signed it -- that Taylor signed to us, telling

us how the Staff handled the comments from our letter.

rP'eret' a statement in there that said: "A key part of the

Staff's strategy for implementing for EPA standard is

working with EA to identify potential problems, and to the

extent possible, to reducing or eliminating those problems

during EPA issuance of its standards or through later NRC

rulemakincj. 

I'Ii on page 2, Dan, page 2 of the letter.

MR. IIINZF.: This is the June 25th letter?

MR. STrEINDLER: This is the August 13th letter.

MR. INZE: Okay.

MR. STEINDLER: This is a letter from Taylor to

Dade, explaining how they handled it.

At any rate, it strikes me that working with EPA,

based on past experience, which is all we have to go on, has

been of only modest success.

But even more important, once the EPA standards
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are there, explain to me what kind of rulemaking would be in

your mind for reducing or eliminating the problems that the

EPA standards bring to the table. I'm not sure I understand

what it is that you're talking about.

MR. COPLAN: I guess that there were two

possibilities that were mentioned in the paper, and perhaps

I might take this opportunity to address the point that you

made earlier, Dr. Steindler, about Future States uncertainty

and modeling uncertainty.

We do see those as being different, and we see

them as being different in the context of the way one would

calculate the CCDF, that the process you go through for

calculating a CCDF is that you start by identifying possible

futures or scenarios for the repository, and then within

those scenarios, you model the consequences. You estimate

the probabilities of the scenarios, and then given the

consequences and the probabilities, you can calculate the

CCDF.

So you have particular kinds of uncertainty

questions you can ask about those steps. In the case of

this identification of the Future States, you've got

uncertainty about how exhaustive you've really been: What

is there that I haven't been able to think of that could

affect the repository? That's a residual uncertainty that's

associated with that. What significant things could happen
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1 that I just haven't thought of, that nobody can think of?

2 Then in connection with calculating the

3 consequences, given that scenario, then you're kind of faced

4 with the question of what kinds of processes don't 

5 understand well enough, or what interactions between

6 processes have I underestimated. In other words, where is

7 my modeling just plain wrong or too naive or whatever?

8 And you've got different approaches in practice

9 for addressing those two kinds of uncertainty. In the case

10 of the Future States uncertainty, you're really pretty

11 limited. About all you can hope for there is that by beinq

12 sufficiently systematic and, you know, worrying the problem

13 long enough by enough people that you'll catch the big

14 things. But you always have this residual uncertainty that

15 there are things that may be slipping through.

16 In the case of model uncertainty, the thing thdt

17 one does is test the models against things from the real

18 world. In an ial situation, you have empirical data that

19 you can test che model against for, you know, kind of the

20 full range that you would be applying the model.

21 And for a high-level waste repository, obviously

22 you're not going to be able to do that. The spatial scales

23 and the time scales make it impossible. So you have to kind

24 of resort to other things like natural analogs and probably

25 some accelerated testing.
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1 MR. STEINDLER: Estimates of Future States?

2 MR. COPLAN: Well, no, I don't think so. I think

3 in terms of the steps that you go through, I think there at-(,

4 different things. You know, you're trying with this

5 validation process to make a comparison against empirical

6 data.

7 And now I'll turn to this rulemaking question.

8 What we have hoped is, and time will tell whether it will

9 work, is that in connection with the Future States

10 uncertainty that it may be possible in time, with the right

11 kind of supporting information -- and I'll return to that in

12 a minute -- to come up with a list of the kinds of events

13 that could be disruptive to a repository, a generic list --

14 it would have to be dealt with on a site-specific basis by

15 the applicant -- that would be considered as inclusive or

16 doing the performance assessment, so that, you know, there

17 would be in effect a recognition that there may be other

18 things, but that's residual uncertainty that falls within

19 what we would call reasonable assurance that the standards

20 are met.

21 An activity that we've been involved in that

22 relates to this, the Nuclear Energy Aency's Performance

23 Assessment Advisory Group is probably starting in its next

24 fiscal year. We're going to begin compjiling a catalogue of

25 scenarios that have come out of prforrn;ince as;es;sment work
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done by different countries around the world. These will be

building themselves out of lists that people started working

with, you know, a decade ago.

Hopefully,' with enough input over a period of

time, we'll get to a point where you'd have a list that you

could consider to be mature enough to go forward with the

rulemaking.

So, that would be one example.

The second area is perhaps more difficult in some

ways, and that has to do with the model uncertainty.

As I mentioned before, in the classical definition

of validation that a modeler would use, you can't do it for

a repository. You just won't be able to test the model over

the full domain of application with empirical data.

So, the issue then becomes how good a job do you

have to do to again be able to say that there is reasonable

assurance that the regulatory criteria can be met, and while

our thoughts are at really a very elementary stage at this

point, what we'd hope to do is try to put a little bit more

meat on the bones or specifics on the language that's in

60.101 that had that problem in mind with proof is not to be

had in the ordinary sense of the word and goes on to talk

about this mix of natural analogs and laboratory data and so

forth, and so, that's what we had in mind when we referred

to rulemakings here.



3 4 5

1 MR. STE1NDLER: Okay. Well, that helps. It also

2 helps clarify why we are separated by a common language.

3 Future States uncertainty, in your definition, is

4 a very narrow, I think, interpretation of a scenario. My

5 notion is, in a more thermodynamic sense, a much broader

6 definition.

7 So, I look at the world and say, well, a future

8 state is a future chemical state, is a future, you know,

9 physical, etcetera, and that is the uncertainty in data that

10 you can't get except by a full and complete understanding of

11 mechanisms and the fundamental science, which you can't et

12 in time, which accounts for why your future states remain,

13 and I thought they were combined.

14 Well, that certainly helps clarify it, which leads

15 me to go back and urge you tu consider quantifying the

16 difference between bucket two and bucket three. I can't

17 help but throw that in.

18 Well, okay. Fine. That helps.

19 MR. MOELLER: Any other comments? Paul?

20 MR. STEINIDLER: Let me just make one other

21 comment.

22 If it is your, I assume, fond hope that, at some

23 time, you can get away unscathed after having recommended

24 that there is a finite list of scenarios which is going to

25 be introduced into the regulations and, thereby, I have to
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1 agree, much simply and, in fact, make possible a sensible

2 sort of a licensing process, if that's your fond hope, I

3 might simply comment that you are optimistic.

4 That's going to be a tough thing to defend,

5 especially out of a generic list.

6 MR. COPLAN: We recognize that, and I have been

7 accused of that before.

8 MR. MOELLER: Okay. Paul?

9 MR. POMEROY: I just wanted to clarify .iething.

10 In talking about validation, you were talking

11 about some combination of natural analogs and laboratory

12 experience. I thought we'd just gotten through saying that

13 laboratory experience really didn't give us a validation.

14 Do you think that the natural analog studies,

15 while they may be useful, are going to actually provide you

16 a validation of the codes?

17 MR. COPLAN: In and of themselves, I don't think

18 SO.

19 I think, though, that what we have the hope tor,

20 in connection with getting confidence in the models that are

21 used, is some combination of empirical data, where we've got

22 it, laboratory data, natural analogs in terms of the best

23 inferences that you can make from them about how well the

24 models are working, and I think a big part of it has also

25 got to be just plain a recognition that the models that you
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are using are based on science that's been around for a long

time and has worked well in many other applications and many

other areas.

How you put all that together and call it Ive got

enough confidence in the model is the gut issue, and we

don't have an answer to that yet.

MR. POMEROY: Right.

MR. COPLAN: I'd mention one other thing that we

are doing, though, in that connection. It's a relatively

recent thing.

The Swedish SKI, which is the Swedish regulatory

authority, obviously has an interest in this problem, as

well, and we jointly -- NMSS and Research -- have a -- are

working with SKI in an effort to develop a strategy for

regulating the validation of models.

This is a recent thing. We're hoping to have made

some progress in that over the next year or so.

MR. POMEROY: That's extremely interesting, I'm

sure, to all of us, and we'd certainly like to be kept

informed of that.

That's all 1 have.

MR. MOELLER: Okay.

Any other comments on this?

[No response.)

MR. MOELLER: Not hearing any, then I believe this
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brings to a close our formal meeting, and let me, once

again, thank Seth Coplan, Dan Fehringer, and Margaret

Federline for being here with us, not only before lunch but

after lunch, discussing the several issues.

Let me also thank our reporter for her patience

today in assisting us and setting down a record of the

meeting, and for members of the public who are here, our

plans are as follows:

At roughly two o'clock, we will have the closed

session in which we meet with the Office of the General

Counsel, and this, again, is with respect to this new rule

on the ethical conduct of Government employees, including

members of committees such as this, and it brings out a

number of new wrinkles and changes.

So, we're meeting privately, in closed session, to

better understand what those rules are and how they

personally apply to each one of us.

Following, that the Committee will complete two

letters, or attempt to complete them. One is the short

letter on the agreement, consensus on those s.ix questions,

and the second letter is our four-month plan, which we'll

send to the Chairman. Both of these are in pretty good

shape.

Then we have several minor housekeeping items,

such as -- I do not believe we have yet commented on the
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1 activities of the fellows, the ACNW fellows. We may want to

2 comment on that and a couple of other things, and the goal

3 will be to adjourn completely sometime between 4:30 and 5

4 o'clock.

5 So, with that, why don't we declare a break, a

6 recess, and we will reconvene at two o'clock to go with the

7 General Counsel.

8 [Whereupon, at 1:53 p.m., the meeting was

9 adjourned.)

10
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* Site Characterization Plan

e Study Plans



SITE CHARACTERIZATION PLAN



Nevada's Present Recommendation

* DOE should issue a revised site characterization pl an for

review and comment

- New ESF Design

- Emphasis on Site Suitability Issues

- Thermal Loading



Site Characterization Plan Background

DOE issued SCP - December 28, 19880

S Nevada subm itted preliminary comments on
Exploratory Slhalft Facility Design - June 1, 1989

0 Nevada submitted formal comments on SCP
September 1, 1989

As yet no formal response to Nevada's comments



State of Nevada SCP Reviewers

* Mackay School of Mines
University of Ncvada, Reno

* Water Resources Center
Desert Research Institute

* Department of Geoscielice
University of Nevada, Las Vegas

* Environmental Research Center
University of Nevada, Las Vegas

* Mifflin & Associates

* H. Platt Thompson Engineering

* L. Lehman & Associates

- Geology
Seismology
Rock Mechanics

- Hydrogeology

- Volcanism11

- Geothermal Resources

- Geochemistry
Climate Change

- Repository and ESF Design

- Modeling
Performance A.sscssiment

* David Tillson - Licensing



"An approximate answer to the right question is far better

than an exact answer to the wrong question."



Fundamental Flaws in SCP

SCP not a plan for characterizing site

Lack of early emphasis on site suitability issues

Inappropriate performance goals

Inadequate consideration of alternative conceptual models

Lack of integration of SCP studies

0

0



What is a Site Characterization Plan?

A encral plan for sitc characterization activitics to be condUcted at such candidate
site. which plan slel iC lKIC

i. a description of such candidate site;

ii. a description of' such site characterization activitics . . .

iii. plans for the decontamination and decommissioning of such candidate
site . . .;

iv. criteria to be used to dcterneiin the suitability of such calndidate site .;
a ld(,

v. any other ilormaltion rcluircd by the Commission

B. a description of the possible waste form or packaging for the high-level radioactivc
waste an(1 spent nuclear fuel . . .; and,

C. a conceptual
requirements.

repository (IC si;n that takes into account lilkcly sI te specific

[Public Law 97-425. Section 1 13(b)(I)]



What is Site Characterization?

Site Characterization means a program of exploration

and research, both in the laboratory and in the field)

undertaken to establish the geologic conditions at a site

and ranges of parameters that characterize the site

[10 CFR Part 60]



What is the DOE Site Characterization Plan?

It is a. conceptual plan for licensing a high-level

radioactive waste repository, rather than a plan to

characterize a site.



NRC Reg. Guide 4.17

"Standard Format and Content of Site Characterization Plans for a

High Level Waste Repository"

"The basic purpose of the SCP is simple:

and delimiting

to provide a

the specificmechanism for identifying

issues at a proposed repository site and to identify the

plans for resolving those issues at an early time in order to

avoid delays in the process."



SCP Orcanizin(} Principles

1 . Issues Hierarchy

* Demonstrate compliance with regulations

2. Issue Resolution Strategy

Strategies to resolve licensing issues



AS~

Issues Hierarchy

@ Key Issues

* Issues

- Perfonnance

- Design

- Characterization

* Information Needs
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ISSUE RESOLUTION STRATEGY

CURRENT
INFORMATION

PROPOSED
LICENSING
STRATEGY

U~~~~~~~~~ 

* REGULATORY BACKGROUND AND
ISSUE DEFINITION

* SYSTEM DESCRIPTION

* REFERENCE DESIGN

* LOGIC DIAGRAM

* KEY ELEMENTS OF SYSTEM

* FUNCTIONS OF ELEMENTS

* IMPORTANT PROCESSES

* PERFORMANCE MEASURES AND
GOALS

* PARAMETERS AND GOALS

PERFORMANCE
AND
PARAMETER
GOALS

TESTING
STRATEGY



DOE Site Characterization Plan applies a.
approach to resolving geologic issues:

typical en incering

* assumes all necessary questions known before start

* assumes all necessary answers known at finish

- unambiguous

- meet predetermined specifications (oals)

o all answers will meet or exceed regulations



REASONABLE APPROACH
TO SITE CHARACTERIZATION

COMPARE TO
REGULATIONS

* 10
* 10
* 40

CFR 960
CFR 60
CFR 191

DATA
COLLECTION
& ANALYSIS

-

STUDY
STRATEGY

-ImEITz

* issues
* information needs
* available technologies

* available earth science information
a alternative models

CURRENT
INFORMATION



"You can't make a silk purse out of a sow's ear."



SCP Performance Goals

Perception that the natural system can be made better in terms of

geologic-barrier performance, just as an engineered system can be

made better by design changes.



ISSUE 1.8 LICENSING STRATEGY

FOR EACH FAVORABLE CONDITION:

* EVALUATE SITE CHARACTERISTICS FOR PRESENCE/ABSENCE OF
FAVORABLE CONDITION.

FOR EACH POTENTIALLY ADVERSE CONDITION (PAC):

° INVESTIGATE FOR PRESENCE OF PAC.

° EVALUATE EFFECT OF CONDITION, IF PRESENT.

* SHOW EFFECT NOT SIGNIFICANT (OR) COMPENSATED BY
COMBINATION OF FAVORABLE CONDITIONS (OR) CAN BE
REMEDIED.



PARA9ETERS AD PARAMETER GOALS
FCR SELECTED UNITS

NNNSI ISSUE 1.6

Parameter Ten-ative Needed Expected Curren,
Goal Confidence Values Confidence

Unsaturated Zcne - Calico Hills Zeolitized Unit

Sa:-rated Hydr. Cond. < S mm/yr Medium 0-7.6 mmlyr Low
Percolation Flux < 0.5 mm/yr Medium 0-0.5 mm/yr High
E.ective Matrix Porcsity >0.2 Medium 0.22-0.32 Medium
Ezzertive Fract. Porosity > 0.0001 Medium - Very Low
Unit Thickness 60 m Low 0-133 m Low
crocks-Corey Parameter ) 7 Medium 0.5-25 Low

Unsaturated Zone - Topopah Spring Member

Saturated Hydr. Cond. < 4 mmlyr Medium 0.1-4.1 mm/yr Low
Percolation Flux <0.5 mm/yr Medium 0-0.5 mmlyr High
Effective Matrix Porosity > 0.06 Medium 0.06-0.16 Medium
Effective Fract. Porosity )0.0001 Medium - Very Low
Unit Thickness > 30 m Low 0-72 m Low
Brooks-Corey Parameter >6 Medium 0.5-25 Low

Saturated Zone - Tcpcpah Spring Member

Hvdraulic Conductivity < 500 m/yr Medium 365 m/yr Medium
Hydraulic Gradient < 0.1 Medium 8.6 x 10' Low
EFfective Fract. Porosity ) 0.0001 MedIum O.C028 Very Low
Path Length > OC0 m Medium 1000 m Medium

Saturated Zone - Calico Hills Unit

Hydraulic Conductivity < 100 m/yr Medium 69 m/yr Medium
Hydraullc Gradient < 0.5 Medium 4.6 x 10' Low
Effective Fract. Porosity > 0.0001 Medium 0.0004 Very Low
Path Length > 4000 m Medium 4000 m Medium



Geologic and hydrologic parameters cannot be changed;

they Cln Only be determined to varying degrees of

accuracy.

There can. be no parameter goals for site characterization.



Parameter goals drive the focus and depth of

characterization study plans.

Therefore "fatal flaws" may not be discovered because the

aim of site characterization studies is to satisfy

performance goals.



"What you see depends mainly on what you look for"



Little Attention to Disqualifiers

a Plan assumes site is suitable

* Plan assumes adverse conditions do not exist if they
detected

o Primary focus of plan is on:

- conceptual models

- parameter values

- lab experiments

- field tests

that support a determination of suitability

are not



* Scientifically and ethically unsound to assume suitability prior

to site investigation

0 Inproper and contrary to NRC regulatory process to assert

suitability based on negative evidence (failure to discover

e.vidence of site unsuitability)



Alternative Conceptual Models

e Lack of Alternative Models in CD-SCP

* Alternative Conceptual Models tables added in SCP

- tables have
studies

- activities A

models

no influence on planning of charactrization

,ill study "preferred model", not alternative

* SCP contains no plan to integrate "models"



Implicit in 10 CFR 60 is a rcqu iremcnt to present in the
license application tin intcgrated model of geologic
conditions (natural nvironmellt) at Yucca MoUntainl.



SCP Addresses Models for:

* Rock characteristics

e Geologic structure

* Tectonics

* Unsaturated zone hydrology

* Saturated zone hydrology

0 Volcanism

e Thermal

* Mechanical

- a d infinitum



SCP Does NOT Provide:

e A plan to
conditions

integrate all odels into one model of site

* A plan to test the validity of a preferred integrated model

* A plan to treat "coupled processes" in the model integration
process



Integration of SCP Studies

Long-standing concern of NRC and Nevada

0 Conceptually, data collection and analysis
iterative performance assessment of site

should drive an

- increased certainty with time



* SCP is parallel research approach

- little integration between disciplines or studies

- little interaction
collectors

between modelers and field data

* No specific points for
performance or suitability

interactive assessment of site



Other Areas of State Comments

* Environmental protection

- no complementary plan to SCP

* Schedule

- overly optimistic

e Reasonably available technology

- lack of adherence to 10 CFR 960 constraints

a Licensing

- fails to appreciate full range of issues specific to site

a Exploratory shaft facility

- differences in approach to design basis earthquake



Geology

- potential for active faulting
- differences in determination of seismiC
- lack of appreciation for coupled natural
- process to define geologic setting
- integration of geophysical surveys

hazard
processes

* Natural resources

- inadequate and outdated information to define mineral, oil
and gas, and geothermal potential

e Rock mechanics

- representativeness of data



Hydrology

- fracture vs. matrix flow
- controls on saturated zone
- controls on vapor movement
- reliance on models and codes instead of data gathering
- lack of 3-d models
- feasibility of model validation

* Geochemistry

- lack of integration with geology and hydrology
- no plan for fracture water collection and chemistry
- validity of extrapolating laboratory data to field conditions
- changes in host rock, secondary minerals, and fracture

minerals under thermal conditions

. Seals

- concrete mix designs untested
- no consideration of rock strain on seals



* Performance assessment

- reliance on expert judgement
- EPPM approach contrary to EPA CCDF approach
- approach to human intrusion impacts on performance



RELATED STUDY PLANS



NRC/DOE Site Characterization Plan Meeting - May 7-8, 1986

Agreement of all parties on format and content of Study Plans

- NRC

- DOE

- States

- Indian Tribes



Format of Study Plans

1. Purpose and Objectives of Studies

2. Rationale for Selected Study

3. Description of Tests and Analyses

4. Application of Results

5. Schedule and Milestones



Other Aspects of Ag reement

. Study plans provided for review for six months prior to study
initiations NRC to identify major concerns within three months of
review initiation

* DOE to provide a report of all on-going activities and any activities
to be initiated prior to issuance of SCP

* Plans for all studies to be initiated within six months of SCP
issuance to accompany SCP

* No study plans accompanied the SCP

* Nevada received the report of on-going studies at Yucca Mountain
on March 3, 1987

"Before any new site characterization activities can be started, the DOE must have
appropriate agreements with the Bureau of Land Management for continued land access.
DOE must also obtain the necessary environmental permits to comply with all Federal, State,
and local environmental requirements during site characterization. In addition, the DOE
must prepare study plans in consultation vith the State and the NRC." (page 1 1)



Present Status

28 Study Plans Received

16 Study Plans Reviewed or in Review

6 Study Plan Comments Issued



General Comments on Study Plans

* Lack of integration with other studies

* Study Plan integration with environmental program not

acknowledged

* Little prioritization of Study Plans with respect to early site

suitability evaluations

0 Failure to consider alternative models in developing

investigations, tests, and experiments



General Comments on Completed Study Plan Reviews

Study Plan 8.3.1.17.4.2 "Evaluating the Location and Recency of
Faulting Near Prospective Surface Facilities"

The Study Plan is mainly directed toward investigation of a single, previously
selected repository surface facilities location in Midway Valley that contains
evidence of Quaternary-age faulting, which is inconsistent with the stated purpose
of the Study Plan "strictly to gather geologic data from Midway Valley and identify
areas where late Quaternary faults are absent."

* The Plan places great emphasis on developing indirect negative evidence that
would suggest the lack of faulting, rather than collecting direct positive evidence on
the nature of faults and their activity.

* The State requests that the Department withdraw the subject Study Plan, revisit the
decision process which selected Midway Valley as the preferred location for
repository surface facilities, consider all available data in a revised location
selection and study plan, and insure that environmental protection considerations
are effectively implemented and documented during location selection and plan
development.



Study Plan 8.3.1.16.1.1 "Characterization of Flood Potential and
Debris Hazards of the Yucca Mountain Site t

* The stated purpose of the study is to describe ad outline the strategies to evaluate
flood and debris hazard potentials at Yucca Mountain and the proposed repository
surface facilities. The objective is to provide data to achieve a safe level of desion
of these facilities. Yet it is the State's understanding that the exploratory shaft
facility (ESF), repository surface facilities, and the geologic repository are
presently undergoing design, obviously without the required input data proposed to
be Gathered by this Study Plan.

* The Study Plan proposes to rely more on expert judgement, than data collection
and analysis in determining flood magnitude and frequency.

* The Study Plan fails to acknowledge that the results of this study will be required to
support a Flood Plain permit, necessary prior to construction of an exploratory shaft
surface facility.
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Study Plan 8.3.1.2.1.2 "Characterization of the Yucca Mountain
Regional Surface-Water Runoff and Streamflow"

The Study Plan is overly optimistic in proposing that during the 5-year study
duration sufficient data can be collected to characterize the watershed response to
precipitation events. Given the arid environment, it is highly unlikely that adequate
data will become available to calculate the frequency and magnitudes of site surface
flooding with a reasonable assurance of accuracy required for licensing.

* This Study Plan is premature given the acknowledgement that much of the data
required for calculating surface flooding will be derived from the Meteorological
Network Study Plan, which is yet to be written. This Study Plan further
acknowledges its evolutionary status, and that revision may be necessary following
completion of the Meteorological Network Plan.

* The Study Plan proposes installing a number of streamgage and precipitation
stations in the Yucca Mountain area. The impact of construction of these stations
on the environment must be considered.
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Study Plan 8.3.1.5.2.1 "Characterization of the Yucca Mountain
Quaternary Regional Hydrology"

* The Study Plan and Revision 1 do not contain a description of Activity
8.3.1.5.2.1.1 - Regional Paleoflood Evaluation, or Activity 8.3.1.5.2.1.2 - Zone
Hydrochemical Analysis, and therefore a complete assessment of the Study Plan to
adequately characterize the Quaternary regional hydrology cannot be accomplished.

* The descriptions of model linkages and parameter estimates are developed on a
conceptual basis, but little discussion is provided on the practical aspects of
parameter estimation and the interaction of various models.

* The regional hydrology model for Yucca Mountain will be a unique model. There
will be no independent data set upon which to verify the model. Only a calibration
of the model will be possible.

C With respect to Activity 8.3.1.5.2.1.5 - Studies of Calcite and Opaline-Silica Vein
Deposits, the Study Plan and Revision 1 do not represent a complete and current
reference base of information on such vein deposits in the Yucca Mountain area
and surrounding region.



Study Plan 8.3.1.8.5.1 "Characterization of Volcanic Features"

* Study Plan 8.3.1.8.5.1 outlines a long term effort for data collection as the first part of a
general research program. The proposed study (research) plan appears to be directed
primarily towards determining the gross spatial distribution of late Cenozoic volcanics
throughout the southern Basin and Range region with the intent of using the results in a
Bayesian probability analysis. It is not obvious how this approach will effectively reduce
the technical uncertainties that exist in the data now available.

* The overall approach as outlined in the Study Plan seems to be directed towards
developing a probabilistic analysis focused on supporting a preconceived model for
volcanic hazards, rather than collecting data necessary for a deterministic evaluation of risk
as required by 10 CFR 60.122.

. The Study Plan assumes that all of the centers of volcanic activity are known and well
defined, therefore the DOE proposes to collect only a limited amount of new information.
The reference base cited does not support the assumption of complete identification and
knowledge of volcanic centers, nor does it represent a complete information base for
southern Nevada volcanism.

v Considerable emphasis is placed on rock-varnish dating of geomorphic surfaces (Appendix
A) as a supporting method for establishing the chronology of volcanism in the region.
However, the Study Plan fails to acknowledge the current debate in the scientific literature
on the reliability of rock-varnish dating.



Study Plan 8.3.1.8.1.1 "Probability of Magmatic Disruption of the
Repository "

. The subject Study Plan addresses an issue of great importance
relative to public health and safety - future magmatic disruption of
the repository. The Plan is compartmentalized into activities
without a well-defined approach for unifying the data for stochastic
events obtained from each activity into the development of an
acceptance probability of magmatic disruption of the repository.

v There is concern about the sequence of activities in this Study Plan
and the relation of those activities to activities in other Study Plans
which provide needed input data. If the presence of a magma body
is detected as part of Activity 3 (Identification of Magma Bodies in
the Vicinity of the Site), the identification may necessitate
substantial revision to the Plan and the refocus of other Plan
activities. Yet according to the Study Plan schedule, most work
under the Plan will have been accomplished, including calculation
of the probability of repository disruption, prior to the identification
of magma bodies (Activity 3).



The Study Plan fails to recognize and acknowledge the controversy
in the scientific literature regarding structural control of volcanism,
age dating of volcanic events, and methods for determining the
probability of future volcanic activity in southern Nevada.

In the State's comments on the volcanic features study plan, a
primary concern was that the Plan assumes that all of the centers of
volcanic activity are known and well defined, yet the Plan did not
contain a complete reference base to support this assumption of
complete knowledge. As we understand, the "Characterization"
Study Plan will provide the input data necessary to accomplish the
"Probability" Stud- Plan. However, the "Probability" Study Plan
fails to address the uncertainties which may be in the input data and
how that uncertainty will be handled in calculating probabilities.



Additi5n t Qomment onea 6

At the September, 1990 symposium hosted by the National Research Council's
Board on Radioactive Waste Management, R. Guimond of EPA suggested that an
individual dose rate criterion might be considered as an alternative to the
cumulative release limits of EPA's containment requirements. Such an
alternative appears to be particularly appropriate for C-14. The individual
dose rate limit would protect against very rapid or highly concentrated
releases. but would also allow a degree of flexibility if the cumulative
release limits cannot be achieved at reasonable cost. The NRC staff strongly
urges EPA to further develop the concept suggested by Mr. uimond. and to
solicit public comment on its merits.


