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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

PUBLIC MEETING

WORKSHOP ON ECONOMIC, ETHICAL AND
SOCIOPOLITICAL CONSIDERATIONS

PANEL C

Marsten Room

Rickey's Hyatt Hous
4219 E1 Camino Real
Palo Al%o, Californ
Thursday, 2 April 1

The meetinc was reconvened at 2:30 a.m., nursuant to

adjournment, with Dr. Paul Slovic, Panel Chajirrarn.

PRESENT:
Messrs. Charnoff, Cochran, Ernst, LaForte,

Bari, 0'Donnell, Okrent, Page Perrow, Starr.
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PROCEEDINGCS

DR, SLOVIC: I think first I would like to receive

any comments akout what I should have said that I didn't say,

or what I didn't say that I should have said, Brieflv.

DR, COCHRAN: It is not a reflection on your summary

but the summary ooints up t'.e need to try to be a lot more
focused tcday, and r2ally sharven a few thincs that we acree
on or dun't agree on, and so forth, rather than continue the
way we operate now.

DR. SLOVIC: Any other comments?

DR, PERROW: I think you could have outlined more
some of the ethical issues that seem %o divide us, in terms
of future cenerations of current thincs, the prosvect of
current social chaos if we don't cet more of our enercgy from

nuclear, and the current -- the fact that we shouldn't --

some fuel that we should not take sacrifices todavy for the

future -- we should worry about today -- those kinds of «~:hical

issues which are in the title of cur panel are not laid out
and micht draw some response.

DR, COCHPAN: I would like to come back to that
maybe now because I *hink we oucht to sharpen up that apsect

of 1t. My understanding from yesterday's discussion was that

while it was an interesting discussion, there are more

important ethical issues that we should be identifving with

|

respect to this scrt of narrow problem of reactor safety qoalij
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and reactor !icensing or whatever. I mean, the inter-
qenerational transfer of risk is an interestinc issue, bu: .
there mav be more important ethical issues for us to focus on g
with respect to -- f
|
DR. PERROW: Like what? ‘
DR. COCHRAN:G Well, it's -- |
DR, LA PORTE: Before we cet to the whole procedurc.i
in considering ethical nuestions, really I have two points to ]
make. I think that for us to try to cet scme sort of agreement
of what should be an ethical position is an interesting
exercise in self-learning, but we won't cet anywhere, because
we will have our own feelings ahout these things and rather

than to trvy to say to cne another that we should change then

to meet scmeone else's -- so first of all, I thoucght what

various ethical positions oue can take, and then the implica-
tions of having taken that position for evaluation of safety !
goals. é
DR. COCHRAN: I think we would cet more agreement on|

i

the ethical issues, but less on the empirical analysis that |

|
leads one *o conclude that one is in compliance or not in :
compliance with an issue. If we stayed away from empirical
data, I think we can get scmewhere. i

DR. LA PCRTE: Well, I don't mind stayinc away from

that -- what I am striving for is to try to put it in the

context of having arrived at one's own personal ethical
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position, does that have an implication for how you under- |
stand safety goals presented L0 you by others, whatever thevy E
are, cr woeuld cone want, if you were a person who was ptimarilvl
concerned about protecting the far future, rather then the
present, ard let me take what I think is an extreme positi-:
here, but 7ou are more concerned about the future than the |
present, dces that make a difference in rthe kind ¢’ safety
goal that you would seek? Or evaluate others presentations i
of safety goals to you? What I want to try to sucgest, not '
that we woi#ld come tH some consensus on this, but to inform
others about what the implications of having chosen.

DR. COCHRAN: I think the answer is vea. However

I think the varticular example you use is not the more important

|
!

one for this area. It is more important fnr scme waste con-
siderations and so forth, but not for this. ;
MR, O'DONNELL: I thoucht that cur discussion :
vesterday had reached some sort of, if not consensus, some
cenclusion wherein I think we were saying that these things are
important considerations but can b~ dealt with not exclusivelv}
but in terms of insuring that the risk levels that vot end g
up with quantitatively are low enouch such that you are in fac#
not only protecting the existing cenerations, but as a result ;
also limiting the future generations. I acree with Tom, that !

to deal explicitly is waiving on the scope of what we are

trving to dela with here. But I think vou can inclusively
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include those considerations as you can considerations such
a geretics, bv having an index of risk that is maybe based on
present risks, but is set low enough so that vou insure vour-

self that vou have somehow covered those other apsects.

I think an important issue that we oucht to try and

deal with, and it has ethical and sociopolitical ramificationsi

is the basic Auestion that was discussed in the plenary sessioﬁ,
z

that is, should the level of safety that is cdemanded of nucleaf

power be established on the basis of equity with other energvy

|
technologies, or with technolocies in general, or are there i

reasons, and one of them could be vour concerns about future
generations, to somehow set a lcwer standard for nuclear ocwer

I think that is an important issue, that we are %o try and

———— e—

deal with here,

DR, PERPROW: Lower?

MR, O'DONNELL: Excuse me?

CR., PACE: Stricter, vyou mean?

DR. SLOVIC: I agree, I would like to discuss that.
First, let's continue with the evaluation,

DR. PACGE: Critinue.

DR, ORKRENT: Let's see. I can't remember. Did
vou sugcest that the new NUPEC 0739 did not deal with the
ethical problem? I can't recall.

DR, SLOVIC: Well, I don't know exactly what I

said. I wrobablv said something like that, that if we it
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neglect these issues of spatial and temnoral equity -- I meant
to say, and if I didn't, the point that Ed raised, about the
risks beinc aimed at a lo’ ‘evel so that this would be taken
care of that wavy.

DR. OKRENT: As I think, think in fact, as I said
in our discussion, in my opinion, in fact it addressed both
the question of pecple getting risks without commensurate
benefit, and the nuestion of intertemporal risks bv having
in fact very low risk ot the individual, in teday's family,
and in fact much lower ones to the individual in future
families.

DP, PACE: 1Is this discussed directly or is this
vour interpretation of what the numbers mean?

DR. OKRENT: No, to me it is implicit.

I don't remember if --

DR, CHARNOFP: Didn't you have a discussion in
there of the lowest risk group? Wasn't it in that context tha
you were discussing that?

DR. OKRENT: No, the point is that I think somewhere
in here there is a point where you have to think about these

thing. In other words, in the ceneral discussion in part one,

I1'd have to gc back and find where. My peint ie that I think

it would be not correct to assume that this was neclected in

the orocess of develoring these recommendaticns, and we did

try to indicate the kinds of things that had heen considered

—|
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in some of the previous proposals to bring out how people had

addressed the reviewer's admittedly incomplete -~

DR. CHARNOFF: It was already tcoo thick.

DR. PERROW: Whether it is absolutely neglecting,
it's hard to say, but I don't remember any substantial dis-
cussions, I thought we had a substantial discussion yester-
dav which indicated the importance of that topic. I don't é
think that the relative importance we gave it is reflected
in the others.

The other thing that you said was neglected was
the discussion of genetics. I am not sure whether you were
savinc it was neclected or not in the panel, in 0739 or what-
ever:

DR. SLOVIC: I am saying that it was neglected
in the ACRS,

DR. PEPROW: ACRS, ves. And there may be a mention

of genetics in there, but I don't find any significant ‘
study of it.
DR, OKRENT: No, in fact it says specifically that

the risks of early death and delaved cancer are assumed to

i
|
t
|
cover other risks such as the cgenetic or other health effecCts,
and it was proposed not to set specific limits on genetic ;
effacts. Now someone micht do some analysis and come up withg
a conclusion that this is invalid. In other words, you might

wave a situation where vou have in f:ct met the levels, let's |
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say, succested with recard to delayed cancer, znd have an

intolerable genetic effect. I would be interested in seeing

that.
DR, PEP®NW: That is what the Cerman study said,
in effect, 3idn't it?

DR. OKRENT: Which Germar studies?

DR, PERROW: There was ocne on a plant that tock into

account leong term radiation. I think that was the one that

took into account strontium-90, It was dismissed by the NRC.
The NRC said that they were only picking cut the negative
studies, They reviewed twenty vears of studies. They only
picked cut the necative ones and didn't leck at all the others |
and there was a flap about if the NPC would not address itselr
to it., 1Is that what you mean?

DR. O'DONNELL: The uptake of strontium=-90 in vece-
tation?

DR. PERROW: I think that was in that and chat might
have been the Wisconsin stiuidy. I forcet which. I

DR. MAC LEAN: On this particular peoint, I am

sympathetic with David, that you just sort of make explicit

that point of view with the delayed cancer effects, and assumef

l

that this will cover the genetic aspect. I can't see how, and

i

the prover place to raise that, unless you have scme way of g

—

I don't know encuch about it, but I don't know how else you

could measure the cenetic effects and bring them in. I think
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incorpeorating that --
DR, COCHRAN: You've got numbers and all he is
sayine is that he is going to use the best estimate apprcach. |

You have a number, say 135 cancers per million man-rems of .
|

]

exposure, and you can get a best estimate genetic risk number, |

and I don't know what it is, but let's say 200 serious cenetic

|

l
effects per million man-rems of exposure, and all he is saying

is that, you know, since it is a ratio, ‘f you have covered
orne, we assume you have covered the other one. In fact. what
it does is say the real risk is maybe twice what the numbers

suggest tecause it's a per two tyve.

CR, MAC LEAN: And I cuess if there is anything

special about cenetic effects, then maybe the place to conside£

|
|

that issue is under the question of whether the risks to

nuclear power --

DR, COCHRAN: They are, but they den't particularly l
apply in the reactor safety area because you don't have a loct
of control over the ratio of sexes that are exposed, cor ace
groups. For example, if it was an occupational expcsure you l
could have differential coals for peoole in the genetically-

sionificant ace groups, under forty-five or whatever, as

ooposed to clder people. ’

DR. SILOVIC: Chick, did you say you found the study?|
|
|
DR, PERROW: VYes, it is the Heidelburg study, dealt

|
|
{

with the Lyle reactor on the Rhine. It did deal with strontium,

—— |
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1 g cesium and plutonium. The estimates by the NRC being frot:’u.J

2 % ten to one thousand times too low on the amounts. ;
3 { DR, CHARNOFF: There has been an NRC resoponse to i
R} 5 that hasn't there? |
5 ; DR, COCHRAN: What's your point. There's a lot of

6 controvery there.

7 DR, PERROW: There have been studies abcut the cenet

=

SN SN SR SISt

8 effects of low level radiation from these plants, and here is

9 cne of them.

10 DR. CHARNOFP: Now that is not a strictly genetic

effects study. That is a study of the uptake through the food

chain and so on, that has been responcded tc by the NRC, but

.J | that was not specifically a study in cenetic effect.

|
14 | DR, PERROW: There are cenetic consequences of that,
15 | DR. CHARNOFF: The real question, it seems to me, is
|
16 | whether or not, assuming there is even encuch technical

|
|
competence around this table to deal with that gquestion, is i

18 | whether or not one can use a surrogate for cenetic or future i
19 | generations by way of establishing a low enocuch level for %
20 ? scmatic or current ceneration harm. If there is, the qucstions
21 | of whether this group would have the NRC recccanize that they i
22 | oucht to be concerned with future cenerations and the ethical |
23 | considerations associated with that, but do so throuch a

24 | mechanism of the type that David has suggested. I cuess that

28 depends on whether there is encuch of a technical consensus
e
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[?that that is an adequate surrocate. I don't know if we have

that competence in this room, but assuming it is there, the

question is whether we identify the reason we are doing it and,
|

|
as you indicated, at least show that we all recognize that it
is beinc taken into account that way.

DR. CHARNOFF: Certainly establizhing safety gecals,

|
that would seem %o me to be a fairly reascnable priority amonq%

several others to locok into.

DR, COCHRAN: Let's see if we can tichten this up.
I think we can all agree and have encuch expertise around here
o agree that it is a proper calculational methodolocy. There
is nothinc wronc with the mathematics and the aporcach, and
then let's see if we acree or disacree on this matter of
whether one should use that approach civen the confusion it is|

likely to cenerate by people like ourselves. One has to spend

some time to be broucht up to date that in fact it is in
there as a surrccate method and sc forth.

DR. CHARNOFF: What is the confusicn that yocu anti-

cipate?

DR. COCHRAN: I anticipate that a lot of pecple will

do just what I did, and that is, won't read the report care- !
fully and won't realize that it is in there but it is not g
explicitly stated. g
DR, OKRENT: It is explicitly statecd con pace 65,

DR. CHARNOFF: Footnois two?
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DR. OEKRENT: No, it says on pace 65, under 2.2.3.1,

(reading! "In the case of societal health risk it is assumed

that the control of both early and delayed death would

adequately control other effects.”
DR. PERROW: We all know the problems.
DR, OKRENT: There are not only cenetic, there are

teratocenic and whatever.

DR. CHARNOFF: 1I'm hearing, I think I'm hearing
that the people arcund this table are saying there oucht to be

a more explicit recocnition that this mechanism is being used

for this purpose. If that is the ccnfusicn that Tom is talkin,
about, I think it is clearly there. i

DR. COCHE2AN: The confusion is that people who are i
in a hurry will turn to the tables to look at the limits. The

tables speak of cancers and the immediate gquestion is, well,

they haven't considered genetic effects. Now they have, but

as you say, it's clearly stated on pacge sixty-something. |
DR. SLOVIC: Do you feel comfortable with that

assumption, or were you just deing that because you did not,

at this point want to get into an analysis of genetic effacts?i

DR. OKRENT: 1In fact, my limited knowledce of the

extent of genetic effects and the probability of cancer and
|

so forth suggests to me that you will have exercised a reascnable

control on genetic effects, when vou have exercised reasonable‘

control on cancer, especially usinc linear energy models -- l
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not enercy, the linear models of radiation and cancer, a

non-threshold model -- I may be wronc but I think, in fact,

this will come out. I am not, you know, cppcsed to some kind,;
at least initially -- let me discuss this -- to a considc:atio;
of scme kind of a specific limit on cenetic effect. But I ;
think vou have to be careful when you raise this question and !
say, well, T tiink we should impocse a limit here, that you aské
yourself, am I going to single cut nuclear power for this kindf
of limit, or am I geing to have some kind of a limit, impose

some kind of a limit on all activities in society? On what

basis am I going to do this? Suppcse there is some other

activity that leads primarily to cenetic effects but nrot other!
|

things, how am I coing to set that limit? I think you may '

find, in fact, that there are many other things going on all |
arocund you that are much more important with regard to genetic

effects than nuclear power, and in fact, I don't know, to me

it's not a question that one dismisses. On the other hand it
is not a matter that one sets limits on without some kind of
persvective.

DR. PERROW: You have broucht this up at least three

times now, and I just want to get this straicht, Let's say

I am much more fearful of atomic weapons and broken arrows,
missiles that have fallen, much more fearful of that, the
consequences of that, than all existing nuclear plants. And

T den't think we are doing anything about it. The public

|
|
|
!
|
-
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|
is aware of it, I think the safety technolocies are slopry i
and everything else. Now, that does not, however, lead n. E
to say that because nothing is being done in there, or nothing|
is being done about acid rain, which could be done fairly ;
easily and economically, that dces nct lead me then to say %
that now we are talking about nuclear power and we should pullg
back from this and set some limits because there are all theseg

hazards and risks. I thcught our subject was nuclear power

|

l

|

: ‘

and if we find some risk. in nuclear pcwer then we have to deal

{
with them, we have to deal with safety, and it doesn't matter

whether there cold fire plants ocut there that are also bad,

or broken arrows or worldwide defense military cormand systems

_ ) |
which are probably the most hazardcus activity of mankind, we

are cdealing with this now. And you seem to keep saying that i

it makes a difference that this is not the only hazardous thin?

on earth. i

]

|
DR. OKRENT: Yes, I think is does. I weculdn't care |

|

myself, however, to mix in military operations and their effects

into a consideration of risk levels from non-military aspects

|
|
{
1
!
|
|
s o

of society. I think that leads to scmewhat untenable decision

makinc processes or whatever. But I think, in fact, it would ;
r
be a mista¥. o look at nuclear power or at coal or at any |
|
other source of energy ceneration and to set requirements with|
!
{

regard to safety without considering the alternatives that

may result from the use of different thines. In fact, I only

R e R
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today or yesterday heard scmebody, Toby Page perhaps, tell

!
me how EPA, in the process of tryincg to restrict the use of ;
pesticides that are carcinogenic, adecpts regulations that have?
led to the use of pesticides that produce early effects. In

other words, the tradecff is not from something that prcduces |
|

a carcinccenic effect to something that has a zero effect. It%

]

may be a different effect and it may or may not be better. i
DR, PERROW: So the EPA shouldn't do anything?
DR. OKRENT: No, I didn't say that, but I think it

{

would be a mistake, and in fact, I will give you a better

|

example, There was a considerable ~oncern about children's '
clothine catching fire and sc they put an anti-flame retardant?
cn which then they found cculd or might precduce cancer. To

take a narrow pe-spective may in fact lead to less safety, not

more safety. That is my point.
DR. PERROW: Should we try to do anything at all

about these risks?

DR. OKKENT: We should try to ccnsider the overall
balance.
DR, COCHRAN: We are getting far afield of our topicr

l
Wait just a minute. I thcucht the issue before us was whether|

we should deal more explicitly in the tables and so forth with|
the genetic consecuences as well as the sumatic. The error

i
bars in the risk estimates of genetic effect overlap the

!
{

error bars in the risk estimates of scmatic effects, given thgi
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1 same wnole body exposure to radiation. And the means of the

e

two are within the overlapping error bars. It is not cgoing to

3 | make or break nuclear pocwer to explicitly put an explicit

4 E requirement in the tables on genetic effects, just like one does
3 i the somatic effects. It may require no additional containmenti
6 } requirements and so forth and so on. I think we are getting E
7 % very far afield in worrying about what the FDA or so forth ;
8 | does in these areas, and I would like to see if we can get an !
9 agreement, or whether we still have disacreement over whether 3
10 | it would be more appropriate if the NRC acdopts this type of ;
1 approach, to have a more explicit layout of the limits of !

genetic effects or genetic in combination with scmatic effects,
13 ' and the limits that are proposed,
4 DR. SLOVIC: I wculd say that it has to be considcre?

if only because people are coing to be concerned about it.

|
|
15 |
|

16 ; They arc coing to want to know. This is an assumption in thisi

| I
17 | document, and I think it ought to be addressed explicitly. |
i

{
18 | mo me, I would say +'.at a document like this needs to attend

19 te that issue, and to have an analysis of the genetic effects l
built into ic. ;

DR, O'DONNELL: I think it probably warrants mecre £
z
|

== | discussion of why the single numbers precpcsed here is in fact

as index or surrogate for these other types of risks.
DR. COCHRAN: I think we have heard that, Lecause

David wasn't very comfortable with discussing genetic effects,|

— -




~ |

s
JBl4 1 he didn't kncw az much about it as he did scmatic effects, and
2 so forth and so on, and it is an easy way to get around the

3 problem, and it is mathematically correct. But the question

is whether you want a more explicit treatment?

e —————————————

DR. CHARNOFP: I think this really is the issue, be-

6 cause I think the debate between Dr, Perrow and David is a nice
7 abstract proposition, but I think that my reading of the
8 BIER Committee report and the others would suggest that what

9 Tom said is basically richt, and I think that most of those

10 | peorle who have written on that subject would suggest that, ini
11 effect, 1f you are protecting against somatic harm to some 5
12 | extent,you are protecting to basically that sare extent acainsi
13 genetic harm. I cuess the difference would be hetween where
14 Tom has articulated, where I would come out is that I am not
15 sure that T would need to make it explicit by way of puttinc
16 | a number in the table, as distincuished from havinc a suffi-

|
l
1
17 ciently cocent and clear discussion that I am using that somatic
. i
18 index as a surrocate, ;

l

19 DR, COCHRAN: Let me point out a difference, though.

|
l
DR. CHARNOFF: Excuse me, let me just finish. I |
think that once I becin to get explicit about what the numbers!

|

oucht to be in the table, I engender a whole new debate about |
1

23 | the validity of that particular number, and I begin ta raise
24 | the question that David, in effect, was raisinc, of how are

25 | we protecting this versus alternate technologies, and taking |
‘ -
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that into account. I do think we ought to recognize that it

can be taken into account if, in fact, so-called experts in
this field have said what I think they have said to me, and

what I think you have said. But I don't know that there is

a need for numbers, per se, to make it explicit. I don't know|
what tuat does for anybedy. '

DR. COCHRAN: Let me tell you why I think the numbcrf
is needed. There is disacreement in the radiation protection

community over the issue of what kind of model one uses,

|
?
a linear or some scort of threshold model or absolute versus 5
relative risk ans.so for+-. You can get some people believinq!

i
that somat.c risks are very low. There is no disacreement in |

the radiation nrotecticn ‘community over the use of a linear, {
|
non-threshold linear model to estimate cenetic effects. There
is still a wide uncertainty for it. If you write your recula-|

tions solely to protect the somatic effects, you are opening |
|
yourself up to pecple coming in and saying, well, there are |

|
{

no risks with somatic effects because, you know, you are down f

at the 1 mr level, there is no effect below the threshold, andg

80 in effect these things are safe. And you still have not
dealt with the genetic problem properly.

DR, CHARNOFF: I don't know if you are really
representing that debate gquite accurately. It is certainly
not my field, but it has certainly been my impressicn that

|

whereas twenty vears aco people were more concerned about the
1




JB1l6 1

10
11
12
13
14
15
16
17
18
19

20

A

o o

genetic impact .than they were about the somatic impact, that
has shifted.

DR. COCHRAN: Has it shifted more than once?

DR. CHARNOFF: Well, but it has shifted. That may

and it may continue toc do ‘that. My sense is that if you are

i B ein i ieiaedt ]

trying to get at something that is practicable and not going |

!
to be -~ and I am looking at this as a lawyer, from the stand- |
point of how are we going to establish and litigate these
things and proceedings =-- it does seem to me that yocu have

just opened up a whole new area that will take whatever period

of time and controversy needed to get a number.

DR. COCHRAN: You are giving the argument for puttin

ol naniiiimens

it in explicitly because you are stating that people's |
perception of the relative hazards of genetic versus somatic s
have shifted over time, and I think that is an argument for |
being more explicit about it rather then less explicit.

DR. CHARNOFF: Well, we could have a desbate on the

sematics, the word more or less explicit. I want a discussion
|

|
of it, but I am not sure that I need a number. I think you are

fighting for a number.

DR. COCHRAN: Why do you want a number for somatic?

are going tec co to a quantitative apprcach at all, and I have

. my own reservations on that, but if you are geing to go to a

-

|
i
DR. CHARNOFF: I think you need something. If you !
|
|
|

quantitative approach at all, that is a way of establishing a ;
-
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number, in effect, and if it is a reasonable approximaticn or
a stand-in for some egquivalent effects, I have taken care of tse
manner. I think what is most important is that it does not |
appear like it has been neglected or icnored. One can read
this document except for the word "other" and wonder whether
it is in there or not.

DR, OKRENT: I'm sorry about that.

DR. O'DONNELL: We are talking about how complex
we are coing to make the numbers, and my major criticism of
this approach right now is that there are toc coddam many
numbers in here. We could partition the coals further. We
could break it down into what types of cancers. We could have
leukemia and bone marrow cancer, GI cancer ~- all of these |
things. i
DR, CHARNOFF: Which are the cood ones? !
DR. O'DONNELL: Yes =-- and cenetic effects, and we |
could break it down, but all of them are related to the same |
model in terms of health effects, that is, there is a relation-

6
ship, or assumed relationship, between level of dose and these

@

effects. And I thaink the use of single value as an index is |
i

the best way to have a simplified and understandable quantita-|
|

tive structure. But I think it deces, in supporting documenta-

+icn, deserve a full discussion of why this is the case, and
why this goal in fact covers and insures that these other

elements of risk are in fact addressed by the single number.

- |
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whether or not below some value in fact tle;e is a zero effect

!

to try to calculate the somatic effects, the cancers, I have !
|

|

heard vecrle say, well, should be calculate out to 1 r, to

10 mr, to 1 mr? Shouldn't we have scme kind of a cutoff?

In other words, do integrate out to the smallest dose? It

is a practical question, in effect, and also I suppose over
what time pericd will enter into this., I think just having a
number here doesn't answer that. In fact, that will affect
the assessment that coes into the comparison.

So that is cone point, and I think the point that

Tom has raised, that there are differences of opinion was to

TS .

Scme pecple do think there is, in principle, I suppose, a
negligible effe~t or whatever. |
So there end up being differences in these fine i
points. By the way, it wasn't because I was unable to specify3
something on genetics. We were torn between having too many
things and too few. I am aware of the arcument that comes
from industry that there are alieady too many things in here, f
by the way. And we tried to put in what, to us, was a least ¥
number that kept constraints. For example, we were talking |
earlier that we tried not only toc provide a risk number for
the individual, but to require certain both prevention and

certain mitication features, and not let it all appear in one
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JB19 1 area, and we also thought it was relevant, for example, to
2 distinguish between early deaths and delayed deaths, althouch i
3 there are people who have a different opinion, because we !
4 thoucht that, while one of those micht end up being limiting
5 for nuclear reactors, if you try to compare with other techno-
6 logies, at least energy technologies, the effects are not the ;

7 same going from one to another, and that micht be useful.

!
i
|
|
|
|
|
|

b ] Whether that approach is correct, I don't knrow.

9 ! whether we had to richt number in here, I am not trying to

10 E take a position on.

11 ! DR. COCHRAN: Dces your most exposed individual, is

12 ' it a standard man or a child? And does he possibly have

13 E emphysema?
14 ; DR. OKRENT: No, but I think =-

‘
15 % DR. COCHRAN: Because the risks are very different.
16 { DR. OKREN™: No, no. In fact, we in effect did give
17 E a definition. I'll find it for you if you wish, and I'm not i
18 '

saying it is the one that should be used, but we chose, in fac?,
i

19 | to give a definition of the most exposed individual. I am not|

20 sure that it is important to this discussion.

21 DR. SILOVIC: I think we have a consensus that

22 : this needs greater attention. There is disagreement about the

1
1

23 treatment. The is discomfort with the present treatment that'

is oeing done., The surrocate issue needs to be addressed.

25 DR. PAGE: Is it necessary that NRC has goals set

|
|
J
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in terms of stone, that is, these are the co2ls and they are

sprt .f going to be there forevermore? Or is it conceivable
that we could suggest that some things have more uncertainty
than others? The genetic harms are consida:red more uncertain
than the somatic harms, and apparent focus has been on what
we know the most about, but this also means that we think thatl
NRC should encourage more resoluticn of the uncertainty in the
genetic effects., Can it be a part of NRC's goals to learn
more about the cenetic effects?

DR. CHARNOFF: The only comment I would want to make|
on that, I don't know if we really should do that, make that
observation, withou osurselves reviewing that literature and
deciding, ves, that needs more, or possibly something else.

Now in fact mygeneral impression cof the recent

literature is that there is more comfort now with genetics ,

than there was before.

DR. PAGE: My impression from reading this book was

that there was nothing on genetics. I didn't know what
"other" meant.

DR. OKRENT: We apologize.

DR. PAGE: That is the point. The point is that

in reading this book it was all on cancer. There was none on

genetics, except subsumed under this powerful vord. Ckay,
now we *now what it means. Okay? Put other reacders won't f

know what it means.
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DR. OKRENT: You are perfectly richt. I absclutely

accept the criticism. We should have been cle»rer., But there

is a separate questicn of is it sufficient to use it as a
surrogate after you have discussed it°

DR, MAC LEAN: That'~ what there is some division
that has been expressed here. Maybe we ought to get a
sense of the cgroup.

DR. PAGE: Before we o that, we're busting to be
like the other panels, where they all have neat reports and
cur chairman didn't, and we are all tryinc toc help him out
today.

DR. SLOVIC: Now what's the guestion you wanted
to address?

DR. MAC LEAN: It seemed toc me that there was a
consensus that we don't have to discuss any more, that there
should be something more explicit about genetic effects, and
there was a difference about whether that discussion should
take a verbal discursive form or should be included as extra
numbers and tables.

DR. PERROW: Well, is it a quantitative safety
goal or a qualitative one?

DR. MAC LEAN: I don't know if that's the question.

DR. COCHRAN: Whether it is surrocate methodolocy

or explicit.

DR. CHARNOFF: The surrocate one is still a
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guantitative cne. |

DR. COCHRAN: Yes. '

DR. MAC LEAN: I was thinking that it might be worths
while tc just discover whether the group is divided or whether
there is a near consensus on one or the other of these approaches.

DR. SLOVIC: 1Is there acreement that there should be:
more in depth treatment of this issue?

DR, MAC LEAN: That we all acree on.

DR. SLOVIC: I have the feeling that there 7re some
strong differences of opinion about a fine point here of
guantitative and qualitative approaches. It seems alsc that |
the surrocate issue is scrmewhat separate from that. That is, |
the surrocate you could say that you want it guantitative,

sut then there is the gquestion of can scmething serve as a

surrocate quantitatively? There are two guestions.

(5}

DR. MAC LEAN: I 4didn't mean to get difficult.

just thought it would be more useful or mecre accurate to say,

| whether you are coing to say the group was divided, that there

was near consensus, all but cne, or whatever.

DR. SLOVIC: I think we have two pesitions here.
My feeling is that we are not going to get ccnsensus con that
or resolve it. I don't know guite what the balance is.

DR. COCHRAN: The chairman is pleading for a vote
on what the sense of the disacreement is.

DR. SLOVIC: How many lean towards the guantitative




JB23

10

11

13
14

15

16 |

17

18

~e ¢
o

analysis?

DR. MAC LEAN: I'm not good at devising these
questionnaires.

DR. COCHRAN: I would propose that limits on risks
or goals include explicitly limits on genetic effects, and
not as an alternative, to handle the cenetic effects -- the
somatic effects as a surrocate of the genetic effects. That
is the moticen. All in favor?

(There was a show éf hands.)

DR. SLOVIC: COpposed?

(There wa=- a show of hands.)

PR, SLOVIC: Undecided?

DR. LA PORTE: I want to know what we are doing here,

My sense is that we are behavinc as thouch we are panel A.
That is fine, as long as we understand that is what we are

doing. Though I thought we were concerned with another set

]

|
{
|
1
|
|
|
|
|
{

of issues, and I am interested in the way we ar2 going, because

there is sort cf a messace here to all of us, that in this

group on this topic we think that some attention to an area

that has a degree of public concern, more explicitly in some-

thing that is a matter of potential official concern, is

]
{

sensible, and that something -- it is recocnized that in licht

0f that social interest that if one asmect is guantitized, so
should the other, that if gquantification is to be used, it

should be used even handedly across the effects of concern.

il
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Now I'll stop there in terms of that pecint, and while I have %
the floor let me say that I am perfectly willing to start withé
the gquantified safety goal as scmething that vou would want

to try for, and that what you have done is just fine for a
start. I think that is what you meant it to be, and that to ;
ask, after we get throuch, if we are ~oing to take a vote on |
this, to chance the agenda a little bit, to consider the impli-
caticns of the establishment of safety coals, for how one |
considers the implications of checosing a quantified way.

DR. SIOVIC: I am uneasy with this voting business.
It seems to me that our job i3 to kind of elicit ideas and
points of concern. I think we have done that in this case.

I think we have really laid cut a ceneral issue and scme
specific points that need further concern.

Then we just have to worry about --

DR. COCHRAN: (Interjecting) I would like to propose ;
a new issue. |

DR. SLOVIC: Okay. I have scme, too.

DR. LA PORTE: 3efore we start proposing issues, I |
think we ought to go around and get what we would like to talk
about on the table ncw, so that we have an idea of what we |
will have before us.

DR. SLOVIC: That is a cocod idea civen the time
we have.

DR. OKRENT: And allccate the time, by the way, J
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1 l so that we can all identify impcrtant issues to be cov;;;; i
2 g before we run out of time. E
3 % DR. LA PORTE: 1I would like to knew what is on your |
4 % minds and well as I want you to know what is cn mine,

) ; DR. COCHRAN: I am iLroubled by the way we left the

6 % discussion on ethical issues yesterday. It focused on the

7 | inter-ceneraticnal transfer cf risks and benefits, and
without attention to perhaps more important ethical issues

1
9 i that we should focus on and try to find some ccnsensus or

10 points of disacreement.
11 | DR. SLOVIC: Such as?
12 ! DR. COCHRAN: Oh, one micht be related to whether yoﬁ

13 | license nuclear plants in the manner that is currently being
14 | done, in face of larce public cpposition, cr whether there
15§ | is scme sort of ccals related to behavior of the institution
16 é that would be more approoriate in licht of the widespread

17 | cppositicn to nuclear plants.

18 DR. SLOVIC: Okay, David do you have something to
19 | add to the agenda?

20 DR, OKRENT: I don't think we have covered sccio-

[ ]
—

political and eccnomic. I will make that ckservation, and I
22  weould like to come back to the point that Professor LaPorte
23 i raised about the difference between the few and many, cecause
24 . I would like to understand it better.

25 DR. SLOVIC: Okay. E&?




! ~ )
| -
v

JB26 1 DR. O'DONNELL: The issue I just raised previously

(5

that I said needs discussion I think is the concept of the
3 f safety ccals for nuclear beinc in relationship ta other tech-
< ; nologies. I think we cught to be very clear cn whether we
5 | think they should be the same or they should be different.

DR. MAC LEAN: I share Tom's senze that I didn't

want to leave the ethical issues with guestions od dsitribu-

8 : *ion, which I think are only a very minor part of the important
9 | issues. And I would like to see what I consider the majoer

10 | issues discussed. Really it covers toth cf these in that

11 the way I would phrase it is that thrcughout this report we

12 see accentable and non-accentable used all the time. And I %
13 . would like to know what we mean by that.

14 | DR. LA PORTE: I would like to talk about the

15 E scaling question and the implementation of coals as a wayv cf

16 | evaluatinc the sensibility of the guantified coal, as ycu

17 | propose to accept it.

18 ; DR. SLOVIC: Say that acain.

19 DR. LA PORTE: I want to talk atout the requirements
20 | for implementation and as a way of getting into considering

21 | the sensibility of the quantified goal, ad I'll talk about

22 | what I mean by that in a little while.
23 | DR, OKRENT: I assume you have a ncte of my general

24  request that I made tefore -- the risk aversion? You already

25 | nave tha%?
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DR. SLOVIC: Yes. -

DR. CHARNOFF: I think there is a socio-political

or an ethical imperative of dealing with standards in such a

way that they put this risk in some context, and the question ﬁ

|
imperative that in establishing a standard for risk A, whether|

T would like to raise is whether there is such an ethical

one dces not cwe it, somehow or another, to the public or |
whoever we are addressing, that this be done in the context
of total life risks. 1Isn't there an ethical guestiocn there? 5
If so, how do we deal with it? Z
DR, SLOVIC: Chick? i
DR, PERROW: I€ I know what Todd means, I cuess
I am primarily concerneé with whether any of this stuff is
insurmountable or not. .What it means -- that is still the 3
problem I had when I was reading it before. f
DR, PAGE: I am also concerned about the reaning o!l
the term "acceptable," and the difference between developing
notions of acceptable risks in terms of certain normative |
ideas as opposed to social engineering. We have heard severaﬂ

times, if only the industry could educate the misinformed

public then everything could be okay. The gquestion is

essentially running the causality the other way and making
the system work.

The other snt of issues that I think we are beginninc
i
to touch on has to do with the use and meaninc of goals in

-
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ts.ms of performance. I am not just thinkine of verification.

T am thinking ¢f incentive structures, so that the risk
assessors have an incentive to be accurate in their assessment+
which means some form of keeping score and scme form of |
rewarding the ones who are in some sense better risk assessors|
and punishing the ones who are werse. Alsc it means incentive;
to make the system work on the cperatinc level so that the
actual manacgers, cperators and sc on work towards the achieve-;;
ment of the cocals. Otherwise the cgocals are kind of empty. E
I think that thcose issues have to do with legitimacy;
I don't think we finished our discussion on the distributionalé
ethical issues, the interterporal ones. So if we can clarify i

scme of the thincs that came out in a rather fccoy way, that

would be nice. It may e hard to co further than what we :

did say, but I sense that scme things can be said, especially f
in this idea that the distributicnal precblem melts away if
only the risks are low enocuch. This may be a practical way off
dealing with the problem, but I think we need to deal with it 3
a little more explicitly than what we have seen so far. '

DR. SLOVIC: Okay. Some ¢f my concerns have been
mentioned, but one that has not explicitly been mention is a
more general concern is the ceneral level of risk incorporated
in these goals, and this relates tc or interacts with the

question of scale, with the risk aversion question, with the

question abcut whether nuclear power should be treated




-
. 1 | differently. Well, we have at least half a dozen different

|
2 topics that have been raised. Goinc back to the ethical E
|
3 issue, we have this level issue that I just mentioned which «

I

4 includes the scale problem, the meaning of accertable risk, ‘
i
§ | the question that Jerry raised about the total concept of lifei
6 | risks, the problems of implementation, the incentive issue, E
{

7 and I don't quite know how to allocate time for these things. ;

§ | I would like to try to cover them all, but I would like to try
9 ! to look now at the gquestion of level of risk, includinc some

10 i discussion of risk aversion and whether nuclear should be

11 ; treated the same or differently as others. I would like to

12 ! make some cormrments on that because that is an area where I

13 ; have some special interest and concern, and I think these

14 @ concerns arise out of socio-political consideratiocns, and in

15 particular I have tae belief that, for example, the risk
16 i aversion approach used here is not a proper way to model the
17 E impacts of nuclear accidents. I think it is much too simpli-

18 | stic, you know, the nction that we have some sort of coefficient

19 alpha that we can attach to the loss of life in an accident

30 | that can model the impact, I think is likely to lead to stan- |

|
31 | dards which could be very costly to society and to the industr?.

22 My reason for saying this is because I don't think that the
< |
23 ; impact cf an accident is a function that closely of the number|
| of pecple killed, the number of latent cancers, or the amount

25 ‘ of property damage or direct clean-up costs,

i

At
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DR, COCHRAN: Excuse me, are you sliding into the
issue that is before us? I am not clear whether you are
laying on your sense of priorities or whether you are leading
us intec the acenda.

DR. SLOVIC: Oh, I'm sorry if I didn't make that
clear. I am taking the prerocative of the chair, and I am
just putting on the table the issue of level of risk and the
related issues of, say, risk aversion and the way it is
treated here, and the guestion of should nuclear be treated
differently, should we aim at a different level of risk for
nuclear cower than for competing technolocies? That is the
question I am addressinc. I am approaching that from the
standpoint of the risk aversicn factor here, and what I am
saying is that there can be accidents which are small in the
sense of immediate life lost and so forth. TMI is kind of a
prototype of this kind of accidrnt. They ncnetheless have ;
immense costs to scciety. These are hicher crder costs. Thex

|

are costs due to a shutdown in the industry and all the rami-

fications, the ripple of the stone in the pond, and these !
rippling effects which I think are very important. They are ?
very difficult to model. It may be possible, maybe not. But%
what is being done in this approach is to use extremely simplq
functions as a model for the impacts of a mishap, and it seemﬁ
to me that the implication of this noticn that small, or so-

~alled small accidents can have immense costs, that costs need

- |
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to be modeled in a more scphisticated way, and when we do that)

if we bring in these social and political costs, it will implyf

a much lower acceptable level of mishap. It would also imply |
a shift in the balance of attention towards prevention. You
know, there is some sort of balance of resources that we
allocate for prevention versus mitigation, and I think tak: @@ ‘
this noticn seriously implies that there may have to be more |
weight given to prevention of small, but frichten.ng, accidont;.
Not that mitication should be neclected, but it would be im- |
portant to prevent this. ;
It also implies that just the events, the single ;
events, the occurence of another TMI-like scrt of mishap will

have great costs, and I think this interacts with the scale

issue that Todd raised yesterday because with more reactors

cperating, the liklihood of one such incident in the near
future, or in some time period, is greater. That would also
imply that cne wants a stricter, lower acceptable level of

risk. So that also suggests that nuclear maybe should be

treated differently. I think this is really an area where ‘

I can see a major discussion on this point, but if society |
will react in such a costly way to a nuclear accident, more E
so than it would to some aspect or a mishap in another enercy %
technclocy, dces that not imply that the risks, the tarcet

levels should be lowered.

DR. CHARNOFP: Can we discuss the assumption that is |
d
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3212 1 | in that statement of concern, and guite an appropriate state- |
2 i ment of conceri. We have had the empirical situation in the i

3 airline indust:7 where airline X had problems in the fifties |

;

4 with the Stlectras, and shut down all the Electras. Gradually

{
|
!
5 f over time, as I have seen it, when an airline or an airplane
l
|

% | has had a problem, we have had less larce shutdowns. It's {
7 | clear tc me that when we had a TMI tyre accident in the late |
8 % fifties or early sixties, we might have had a shutdorn of the g
9 ; total nuclear industry. In the late seventies, y-.u had a ?MI.E
10 E and in effect you had an almost shutdown of all of BsW type ;
11 ! reactors, but not all the reactors. 2And I have wondered f
12 | about it in the context of the day when we micht have a hundreé
.

13 | and fifty reactors cperatine. 1Is there a scale guestion of
14 | the type you are talking about, Tom, but it runs differently. |

l
15 g When we have many more reactors operating and many more peoplej

16 are accustomed tc having them as neightbors, do we cet the

|
1

17 | same type of reculatory or putlic response that we are all pror

18 | jecting here, that if there were another T™MI, everything would
19 E shut down. I don't know what the experience is, but it seemsf
20 i to me that it is not inevitable that we have that particular |
21 ; cost, and it is only one of the costs, é
2 | |

- DR, SLOVIC: I think that is a coed point. I think |
23 | that you have acdaptation effects, you have increasing dependenbe
24 | on the technology which will lead to creater tolerance of

25 | ¢he risks, and living with this more will lead to different
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verceptions. One of the causes cf the reaction, say, to the
T™I is the fact that the technolocy is, to a creat extent,

viewed as an unknown sort of thing, and this is seen as

providing meaningful information abcut the risks or their con-i
trol. So you have these forces going in both directions whichg
I think just increases the uncertainty about the impacts. ;
DR, LA PORTE: I would like to add to that because |
we have thoucht a lot acout the air traffic control airline
situation, and in thecontext of scale, it seems to me that

what you've cot, on the surface at least, what you have des-

cribed, a kind of increased toclerance and the way we say that

is with a slichtly nositive valerce to it, sort of an ckay-nesgp.
T think what you have is a scrt of ambivalence. As vour

depencence on technology grows, as you can't imacine not doingi

|
without it because it is there and there are so many cecple ;

involved, it's sort of a techneclocical imperative, which in
a sociological sense seems to grow, that you have a -- two
things happen. In the air traffic control area, you have

great insistence and a considerable conflict when you can't

shut it all down. So the DC-10 is a good example. At the

same time you have creat social investment in tryinc to make

the damn thinc werk reliably. We spend two billion dollars 3
a year or air traffic control alone. We have 25,000 air ‘
traffic controllers anéd 15,000 hich-tech technicians in suppo%ﬁ

i
of that system, It is very reliable and we ncw have a major |
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flap over the next ceneration -~ if you watched Sixty Minutes !
last Sunday -- a big flap over the next ceneration c¢i auto-
mated equipment on becard aircraft, so that we are going to mak§
an immense social i~vestment to recduce the sense cf anxiety
people have about flying., I think it is because people fly in_
large groups ra‘her then smaii grouns. If you look =-- one
more paragraph here -- if you lock at the behavior of general
aviation, we kill atout 1,500 pecvle a year, just continually

i) general aviation. We kill a whole lect less than that in

commercial. We kill t.2m on the averace of about 2.2 persor”
per fatal accident in general aviation. So we perceive it
as being much less catastrovhic activity, thouch it is a lot
more dancercus with recard to actual numbers. So that the
perceived sense cf risk had to do, I think, with the neoticn ofé
increasing numbers in sincle events, |
If you put that now in the context ¢ ' nuclear pcwer,
and -- you see, the prcbability cof any kind of accident in
commercial aviation is terribly low. 1In fact, given the amounF
of activity that actually coes c¢n in the system, it is actually
stunning. I don't know if it is on the order of the sorts of
things you are designing, but it is really gquite remarkatle.
Sut the potential catastrophe that is envisaged by people with
regard to other technclogies, in this case, nuclear, {f it is

a lot larcer, I think it will have the same effect, that is,

you have ccnsiderable investment, or it will seem-sensille tc
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make the thing and the system, nct just the nuclear power

plants, but the whole nuclear fuel cycle, at a high level of

reliability. I think that, and I guess I am arcuing or comingE
at your conclusion from a different set of points of dcparturei
that insofar as the technology, in this case, nuclear, then thf
society, by great institutional investment, tc make the thinc g

work right, as contrasted to other ones where you don't care

|
|

if it works sc reliably, so the investment, therefore institu-
tional and regulatory investment is a lot lower, that this
becomes special, at least in that recard, perhaps not unique,

but special, and cught to be treated that way. It may nct

be locicallv, in some ohysiolocical sense, different. But it
is special.
DR. O'DONNELL: The discussicn on this issue of risk

aversicn and whether it should be treated differently, the

discussion has centered mainly on the public perception reason;
why you might want to make it safer. That is a valid point of'
discussion. I would like to leave that aside for a minute

and explore whether there are any technical, logical reasons

aside from public perceptual concerns wherein you would want |
x
|

(
|
a different level of safety for nuclear than non-nuclear. I, |
|
myself, can't find any that are very compellinc. One would

be uncertainties. That 1s, if in one technology the risks E

were mocre uncertain than in ancther, you micht want to build in

"
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l
be argued if you are locking at comparing things, and it !
|
3 might even possibly favor allowinc a hicher level of risk for |

|

“ | nuclear, because in fact the comment has been macde many times

5 that althouch we are uncertain about the e“fects of radiation

on health, we know far more about those effects than we do

7 | about other effects in terms of chemical hazards. And if '

13 | conservatism, then you could make the arcument that nuclear

|
8 1 uncertainty would argue for conservatism, then that would say
9 E we shculd be more ccnservative in regulating things like coal
10 i power plants than nuclear plants. i
11 % DR. LA PORTE: That is a curious way of arguing. ’
12 | DR, O'DONNELL: I receat, if uncertainty arcues for
|
|
|

14 | power risks are less certain than risks in many cther ar~as.

15

|
DR. SLOVIC: That is just one aspect of uncertainty,|

16 say, the dose~response relationship.
|
DR. O'DONNELL: Yes, but I said you could a~~ue with|

|

17

18 | that. I am saying that I don't see any compell’ 3z reason

19 i to say that uncertainties are in fact creater in nuclear than ?

20 | in other fields. E

21 | The other aspect wculd be the larce consequence ;

- ; low probatility aspect of things, which may arcue for a greater
|

23 Z degree of safetv. Acain, here, I think you can even make

=4 | counter-arouments, particularly if you're talking about i

28 | accidents wherein you may harm ten thousand pecple, but
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the probability is on the order of cne per million years. Oka%.
1

2 so that would mean that on an actuarial basis you would expect

3 less than one in a hundred per year. And I think that if you
|

4 had a technology -- and this concerns the question of scale --
5 i€ you had a technolocy such as nuclear power fission reactors
|
6 that you would say would be a thirty-year lifetime for this

7 | technology before we get it into transition to some other !

3 techiclocy, and orobably the maximum number of reactor-years

9 E we are coing to have with this technology is probably ten
.
10 % thousand, the probability of getting this larce accident i
11 i therefore is, say, one in a hundred. And if you were then
2

to compare this with a very certain risk of killinc one hundred
13 | peorle per year with an almest certainty of one, it weculd
14 somehow arcue that the low probability, high consequence risk ;

15 is somehow less important than the more actua .al certain

|
!
16 | levels of risk. So I think those arcuments can te turned .

| |
17 f either way and I don't see, as I said, any compelling technical,
18 } lecgical reason for establishinc either risk aversion into these
i
l
19 I levels or fc: treating nuclear power differentl’, because I
|

20 | think you can make arcuments on either side of that, and I

| |
21 ' don't see any firm conclusion. g
! |
22 ! So I think you are left essentially with the issue f
23 % of public perceptions as a basis for doinc somethinc.
4 l DR. SLOVIC: Let me elakorate that. I think that |
25 i there are those whe would arcue from a logical standpoint

J
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that any nonlinearity in your function is either risk aversion|
or conservatism, leads to an allocaticn of resources such that‘
you end up killinc more pecple, on an expected value basis,

so there is ancther arcument for this sort of no risk aversion
apprecach. In an expectaticn sense, that will maximize the number
cf lives saved or minimize the number of lives lost.

DR. OKRENT: In an ethical sense.

DR. SLOVIC: And that raises an ethical issne.

DR. LA PORTE: Just § peint of information, what
doces it mean when you say risk aversion? You both use it as
if we all understocod what that meant, and I think you may be
usine it differently,

DR, SLOVIC: What I mean by it is treating an
acci lent that takes a hundred lives as more than ten times
worse than an accident that takes tenlives, sort cof an expo-
nentially-increasing function of sericusness as a function of
some measure of cost.

DR. PERROW: Or losinc a hundred dollars ten times.

DR. PAGE: I think we are mixincg up the number of
concepts here. It seems to me, first of all, the concept of

isk aversion is well defined in econcmic literature, the
Morganstern kind of stuff, It basically means that pecple

40 not accept actuarily fair cambles, depending con the structure
of the prcbabilities. And the sort of intellectual basis of

risk aversion in the econcomic literature is based on essentially
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actually value things, what their preference structures lock
like in fact, in terms cf how they behave. It may be that
when we talk about risk aversion we mix up the idea of how
pecple actually behave towards cambles in their own lives, ;
™he evidence goes both ways here. Mix up that with notions of
equity. The reason why a lot of people arcue for conservatism
with respect to nuclear power is because they are concerned |
about imposinc risks on other people, and the smaller the ;
risk and the larcer the number of other people, the more the
distributicnal conseguence becomes important. The greater

the irreversibility, the more vou are imposinec risks on other |
ceople, because ycu are imposinc the risks further out into th;
future. This cets mixed up acain with the econcomic with the E
economic notion of irreversibility which has to do with the

use of information, where if you lock yourself into a decision|
tcday which imposes a risk now and for forty years, because yoln
have designed a plant this way rather than that way, and then

the ccnsequence of the accident micht be centuries long, whate@er.

|
that vou have frozen the kind of information that you may be

able to make use of later, so if you assume that you are living
in an invironment where it is possible to make sequential
decisions and it is possiblc to maae use cf information that

comes later on, rather than now, then in an exrected value

sense, vou will do well to oreserve cpticns over an above
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what you would normally do if you did take into account Eﬁi’ '
2 existence of the validity of information flow coming on line !
3 later. So that is a notion of risk aversiocn that is not real
4 risk aversion, in the sense that it does not depart from

5 expected value calculations. Yet it has a lot of the quali-

6 ties of risk aversion in it. There is a whole literature on

7 risk aversion of that form. |

8 | DR. O'DONNELL: I was attempting to make a partition

9 te find out -- I recocnized t-e public percepticns that pecpler

10 | if you cive him choices, wil'. chcose something that will not

|
11 | always make what would be, let's say, mathematically or :
|

12 | technically what you micht consider to be a scund cecisicn.

|
13 | what I was trying to say, okay, we recocnize that.
14 | Are there any other reasons, other than things that are mixed

|

15 l uo wi:zh public perception that arcue for risk aversion or
¢

16 | for treatinc nuclear pcwer differently. I haven't been able

17 | to identify any, and I was just wondering if anyone else has?

18 , DR. PAGE: Okay, it seems to me that things that

19 i I touched on are directly related. i
20 : DR. PERROW: I disacree with that, |
21 i DR. O'DONNELL: You are talking about public |
22 i perception, and I recognize that.

3 | DR.PAGE: No, I am talking about the way in which !

24 | Gistributicnal considerations enter upen what operationally

| . .
25 | becomes risk aversion behavior on the part of present
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decision makers, the way that irreversibility does as well,
even though it is not technically risk aversion, it has the
same flavor, it has the same consequence in the way we set up
our decision procedures. And then there is the sort of
standard version of risk aversion, which Paul and you touched
upon, which is the creater salience of large nimbers that are
involved in ac idents.

DR. LA PORTE: There are two kinds of risk. The
first one is the first one that you talked about, it really
is a concern for economic risk and economic operations in
the future as contrasted toc sort of behavioral respcnse to
experience.

DR. O'DONNELL: B3ut dces that faver risk aversicn
in the sense that it has -een used in this report? That is,
putting a penalty on low prcbability, high consecuence things?

DR. PAGE: If we define risk aversion as a preference
cf decision makers to take -- okay, if you have two actuariall
fair gambles, and one which has a lower probability of occur-
ence and hich consequence, the decision maker ranks that
worse than the seccnd cne. Thrt is sort of the standard defi-
nition of risk aversicn.

DR, O'DONNELL: If he dces. Is there any reascn he
would automatically de that?

DR. PAGE: 1I'll give you three reascns.

DR. LA PORTE: Well, the one that I finéd most
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interestinc about this, in terms of our cu.versaticnm, T S
irreversibilit . The decree tc which, as I understand it,
the consec .ences of losing the bet are irreversible constrain
the fusture, reduce the number of opticns one can pick up in
the future, as contrasted to an ogtion that did not do that.
You would take the one that maintains the future cption.

DR, COCERAN: I think you need to be careful, or we
need to be careful when we throw around the word public
percepticn when the proccess seems to incorporate the issues
that you raise, as cprosed tc being guite separate. Or unless
you are using the icdea of public percepticn meaning irraticna-
li+v on the part of the public.

DR, PERROW: I think Ed's use ¢f public percepticn
crert in. It has to creep in.

DR. O'DONNELL: I recocnize that there are rtublic
percepticn reascns --

DR. PERROW: Wwhen yvoutalk abcut uncertainty, you, in
a serse, broucht in public perception, just like he was oring-
ing it in, because you said if we don't know tle consequences
of semething, it is worse than if we do know the conseguences
of something., Who is the "we"? It's got to be the public.

So when he is talking about risk aversion, he is bringing in
the same sense. I think vour criteria is similar, It's a
coed point., Public perception is cne tiing. Let's talk abcut

other technical kinds of thincs, but vou cannot sever the tTwe
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completely, as you have, or I could bring back the same tﬁf;q
and also in your low consequence, low probability thing you
have, in effect, perceptions in that, We perceive risks. We
have to talk about perception. So T don't think that is

part of the argument.

DR. O'DONNELL: I am saving, and maybe it is just
theoretical, but if you were able to calculate these un-
certainties, and these probabilities, and could then make de- %
cisions based on those mathematical models, is there somethingi
that would lead you towards the risk aversion concept?

DR. PERROW: I would disacgree with your argument i
because that is like saying I am much more sure what is goinc
to hapoen to me if I get hit by a thirty-eicht caliber Etullet
than a twenty-twec caliber bullet. Therefore I faveor the

thirtv-eicht because there is less certainty. I think ulti-

mately that is what the argument gces to.

DR. O'DONNELL: But you could calculate what the
probability is of dying from cetting hit by a twenty-two or
a thirty-eixght.

DR. MAC LEAN: ook, I think there are scme very g
different rationales for risk aversion being offered here.

One is the types of reason Toby was giving, have to do with
nature of the consequences, where the utility we want to ;
assign to a consequence differ from the value ia the expectedi

value sense, because there is somethinc in the nature of

——
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various kinds of consequences that would lead us to be risk

averse about those conseguences., The other is where the
probabilities are uncertain, and that could lead us, depending!
on what your philosoprhical commitment is to the nature of
probabilities, where your decree of confidence in the ~»vrobabi-
lity assicnment is lower, and that could lead ycu to become
risk averse alsc. These are very different justifications.

Now what you are saying is where we can cet better
confidence about the probability assicnment, should that lead
us to be less risk averse? Well, ves, if the reason we were i
risk averse is because the probability assignment was cne that?
we did not have confidence in, but no if the reascn we were
risk averse was not because of uncertainty about the probabili#y
assicnment, but tecause cf scmething in the nature of the
consegquence.

DR. COCHRAN: I want to throw in another reascn
that I think may be more important than the ones menticned,
althouch you could subsume it in the definition. That is,
peccle are risk averse because they don't trust the techno-
crats who are cranking these numbers out.

DR, MAC LEAN: That is no theoretically inelecant.

DR. LA PORTE: And so true.

DR, PERROW: That's whv I understcod it so gquickly.

DR, COCHRAN: The best example is that the public

at T™MI won't let them put the water into the Suscuehanna
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regardless of how good the cleanup is. It is irrelevant what

numbers you do and it extends fronm, I think, a lack of trust

of the utility and the reculators. It gets back, and I am
weaving in my issue intec yours, which was the ethical issue
that has to be addressed in all this, what are vou coing to

do about the process in terms of improving it in order Co get |
better public trust in the process, and therefore more likely
higher public acceptance if you want to continue to license
these things.

DR. PERROW: I just think there can be no doubt
about that. That has been made so clear, not just from T™MI,
but from lonc time.

DR, COCHRAN: It doesn't make a lot of sense to me, |
other than it is entertaininc to sit around here and discuss
what these ccals are, when the Cocmmissioners are up there on
the Hill advocating speeding up licensing. I mean, it is !
really a sham, what is going on. We are pretending the pro-
cess is workincg and that this .3 scmehow an improvement over
the status quo, and it is really ignoring the central issue,
and if we wanted to really impact on the process we cught to |
be talking about goals and behavior of the institutions and §
the goals and behavior of the Commissioners and the choice |
of Commissioners, choice of ACRS members and so forth.

DR. SLOVIC: I want to avoid that question. I think

it is really inportant but =--
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DR. COCHRAN: It is also more relevant to panel C. ‘
|

|

|

DR. SILOVIC: But it seems to me that the discussicn
of risk aversion is relevant and I would like to cet some sort
of semblance of closure out of what we have so far. |

DR. PERROW: His point a cut risk aversion irf right
on target.

DR, SLOVIC: I agree that it is relevant, but it |
is worth discussion at perhaps ancther point.

DR. COCHRAN: Pecple wen't react -- the only way
they won't react is if they think they are safe.

i
DR. SLOVIC: That relates to my point as welli. That

is why they will react to a TMI because thev see it as evi- %
|
dence of a technolocy that is out of control, that is mis- ‘
managed --

DR. COCHRAN: And they don't believe you.

DR. SLOVIC: =-- and as a result there is a tremendoug
and very costly social response, and what I'm saying is that
it is relevant to the target gcals that you set. You want to
prevent that from happening. You don't want these sorts of
events. |

DR. OKRENT: Can I ask Toby if he would summarize j
in plain Enclish what he thinks are the important risk aver-
eion points? And my next question will be, dces he see a way

of incorporating them into some kind of quantitative safety

ccals? Let me see if I can have you restate that, please?
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"

completely but I was sort of interested in what Paul said,

3 | that your formulation of alpha equals 1.2 is just not going

4  to work -- I was just interested in hearing what you were

§ | going to say.

6 But to respond just a little bit --

7 ; DR. OXRENT: I was going to ask him that next on

8§ | the list.

9 f DR. PAGE: Okay, but to respond just a little bit,

10 ' what I wanted to sav is that there are some formal reascns for:
11 | this, some informal ways of thinking about risk aversion that
12  are in *he literaturs, that denend on different bases. OCne

13  depends on the base cf locking at an individual as his own |
14 | fecision maker and how he tehaves in the cambles, and that is

15 | rasically a positive thecry.

16 DR. LA PORTE: What do you mean by that?
17 DR. PAGE: It is a causative theory means that it is

18 purely descriptive. This is the way pecple Dehave. It is

19 | not the way they should behave.

20 | Then the problem becormes harder when you worry about
21 it the way economists worry abcut it, the problem Deccres

- harder when I have to add up mv personal risk aversion and

2} | your personal risk aversion. It is defined individual by

4 individual, but then there is a big aggrecaticn preblem, and

25 | enat is similar to the other interest problems that we have
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to worry about that don't have to do with risk avtrsionjﬁgﬁst
different interests. The way that it becocmes sort of deever,

that Doug would be worried about it, is it is not what people

|
do believe and how vou get institutions to incorporate what
|

they do believe in some sort of great optimal way or potentiali

sptimal way, which means trying to make some people better offé

]

withou!; making other people worse off, but if we start

worrying about what they oucht to believe, then you open this
whole philoscphical discussion >n a very different level, and
I think t:iat what passes for a lot of discussion of risk
aversion is concern over how people oucht to think about im-

posing risks from cne acent %o the next, and that is why the

large numbers probiem is a big, important precblem, and that is
why the irreversibility problem is a big, important oroblem.

It just happens that the irreversibility probiem

is important in the economic literature for a totally other
reason, which jas to do with the cost and use of informatimn,f
and you can sort of see intuitively that if you know more
about makinc decisions tomorrow than you do today, then you ;
want to present a more open opportunity set tomorrow to ex-
pleoit the information better. So under an expected value
eriterion, which we just agreed was not the criterion that
dafines risk aversion, it is departures from accvepting
actuarily clear tets that define what you mean by risk

aversion. 2ut whern we take into account the use of later
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information then we have another wavy of talking about behavior

]

that locks like it is risk averse, but it is not risk averse
in that sense. |

i think what it all boils down to, and I think becom‘s
more for the purview of this commictee, the way I view it, is ;
that the fundamental problem is noyt whether alpha should be
1.2 or whether we should have sc.e other formal way of taking |
these numbers into account and slichtly bending a bit to lock 5
at larger scale kinds of accidents, but that pecple behave as ;
though they are risk averse because they don't trust the ;
experts' judgments. I look upon it sort of the way Tom looks i
upon it. To the extent that we can build a performance |
assurance, so that pecple sort of make predictions and the E
predictions come true. and there are safety requirements and !
they are met, and we don't see the kind of slope we saw in
Three Mile Island, I would say that one of the main reasons g
Three Mile Island became politically so explosive was not ;
because of the accident, but because of the perception that

.

veople were lying, and that it was beinc mismanaced on that
level. ?

DR. STNVIC: I would like to comment on that. I

think that what it boils down to is the notion that there mighi

|
|

be an accident like Three Mile Island that comes cff improving

pecple's confidence. Acain, this .3 a probablistic question,

but my gquess is that any time you have a major, low probabilit&
-
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but major in its import, and it is covered very closely b?’*b

|
the media, it will come off in a way that makes the manacers i
who were responsible look as though they weren't do§nq their ;
job properly. Now that is an assertion. You may disagree wit%
!

it and it is probably not always going to be the case, but |

the feeling of the notion that you can have a well-manaced g
type of accident like that, I am susoicious of. E
DR. MAC LEAN: I think we just had one, didn't we, |

a few days ago? The performance of the Secret Service was

exemplary.

!
l
DR. SLOVIC: But they tried to make it -- the media!

|
tried -- i
!

DR. OKRENT: I am surprised at the statement., If

anything I would say it was not exerplary in that they per- g
mitted the event, l
DR. LA PORTE: 3But what the media tried te do is ?
do exactly what Paul suggested, and they had an answer for it%
DR. COCHRAN: In the case of TMI, the perscn in the}
press who was identified for his exemplary performance was
Harold Denton, the man responsible for allowing it to happren.
And yet, after it haprened, he went there and performed
admirably and got an award for his cr2at behavior and so
forth, and yet he was the head of the reculatory arm. ,

DR, SLOVIC: I want to address David's question.

DR. OKRENT: Can I counter that. I don't see

—
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Toby, in fact, I still don't have really a clear picture, I
must confess, of how you are defining risk aversion, other
than the econcmic ore on the bet. That on I understand and

in fact there is a somewhat equivalent one, I think, in the

i
|
|
|
|
{

|
area -- it's not the same -- but on society's reaction to large

events, Possibly. Certainly people don't take fear bets and

they may not do the same on accidents., But at the moment I
can't see how to incorporate what you are saying into some
kind of aporoach, and so I cuess I should ask the second

questicn., Do you have scmething specifi~c to recommend that

NRC should be doing, either in qualitative or in gquantitative

safetv coals, or rules or policy =-- take vour choice.

DR. CHARNOFF: When you open it up that way, David,

then you tend to be a lot more respeonsive than when you say
how do we do it with a numerical constant.

DR. OKRENT: No =-- should they do scmething with
regard to risk aversion? If so, what do you recommend?

DR. PAGE: Basically, the line that I am thinking
towards --

DR. OKRENT: Because I am not an advocate of the
1.2, We put something in here so it would be on the table.

DR. COCHRAN: Between 1.1 and 1.2?

DR, OKRENT: No. If we had not mentioned risk

aversion at all, in fact, it might never have been a point of

discussion.

|
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2 concern cf risk aversion that have different bases, and it !

3 | can be locked upon in terms of a purely technical problem E

the way I was doinc originally, or it can be looked upcn as

o~

a legitimization problem -~ hew you trust the experts. DCoes
6 the system perform?

7 To the extent that the plants are manaced in such a |

8 | way, decisions are macde in such a way that pecple can keep sco?e
9 | and see whe is doing well and who is deinc badly, and the E
10 peocple who are deing well and doing badly cet rewarded and !

11 i punished, scme sort of liability, and it's working, then g
|
12 | I think this problem cf risk aversion will tecome less ir-

13 | pertant. Certainly it won't matter if alpha equals 1.1 or

14 | 1.3 in the same way that these distributicnal considerations

15 % tecome less important.

16 E DR. SLOVIC: What are you talking about in the ?

17 E way of adaptaioern? E
| |

18 ; DR. PAGE: You mean buildinc performance checks?

19 | DR, SLOVIC: Yes, which leads cver time to scme

20 different view about risk aversicn.

21 DR, COCHRAN: I like this discussion because it

i
|

22 i is leadinc into my issue. What it's doinc is tablinc the
i idea of tryinc to define a better mocdel, a tetter formula,
|

24 | a different formula, and instead focusing on hew dces cne

|
|

25 [ create a process that instills competence and acceptance and
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so forth. )

DR. PAGE: Not only corpetence but actual perform-
ance. My view is that if nobedy isscrutinizing these people
who are makine the risk estimates, and there is no post hoc,
after the fact test of it, it is still likely to be done badly‘

DR, CHARNOFF: It seems to me, just an cbservation

t
l
|
first, that certainly things like remote siting are related to'
risk aversion. In a sense it is not guantitative, but I am !
curious on how you have considered, in terms of your concern
with the largce accident aversion, how certain thincs are

factored into vour mind in that recard with respect toc the

kinde o0f statements that Levinscon and others have made with

reqgard to the orcbacility that cerhaps the accidents are not
aoing to be nearly as larce as pecople postulate. How does
that enter into your calculus?

DR, OKRENT: Well, let's see. If one loocks ~--

DR, CHARNOFPF: You are familiar with that statement?

DR, OKRENT: VYes, I am familiar with that. 1If cne

looks at the aporoach described in the MNUREG, acain one weuld

calculate expected values and compare them acainst the coals,
and if in fact veovle had decided that the expected value was

larger or smaller, that is what they wculd cet. So if in fac

|
|

this risk certification nanel vr whoever it is were nersuaded |

that the exvected value was smaller because of the points

é
!
- raised by Levinson, Stratton and so forth, here would be suchj
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(an effect. 1If they were unnersuaded because in fact they

<0

i
thoucht there were other sequences that remained an important
contributor in this that would change the overall total sicni-
ficantlv, then that would be the result., So, while I am
talking about this, maybe it would help to give a courle min-
utes of background and make a couple of peoints.

T believe in fact within society there is an aspect
of risk aversion that relates directly to the point first
raised by Paul, which is this questicn of aversion to big 5
numbers, and I happen to have run across recently an article ;

in Science and Public Polisv, October 1980, by a man nared

Sudeliff, ané he quotes in fact the provincial covernment of
Areenicen in Holland that is adootine an interesting sliding

scale, in which accidents capable of causinc ten deaths thouqht
{

to have a probability of not exceedinc cne in ten thousard,
over a hundred deaths not exceeding cne in one hundred thousand,
and that is a linear scale sc far, and of a thousand deaths, |
complete unaccectability. So they were unwilline, at least
in this consideration, and it had to do not with reactors
but with chemicals, hazardous chemicals in fact, exclosions
and so forsth, thev in fact had an expected value aperoach and
then a cutoff, rather than some other --

DR. CHARNOFP: 1Is that some form of legislation?

SR, OXPENT: In fact what is at issue there is

orobablistic stuff showinc decreasing probabilities of
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increasincly larce accidents, and the industry is in faégjl
Arcuinc that these are sufficiently small that their exvected
value is either small or just sufficiently low probability that
you don't have %o consider it, and the town council wants

to have scrmething like this. I don't think it has been resclved
because in fact in the end I suspect the federal covernment will
have to cet into it. I want to point cut, in fact here is

cne example of it beinc an actual issue, and that was the

aspect of risk aversicn that we tried to talk abcut. There

have been papers that have been published that succest that
scciety acts this way, tut that they do want safety to Lbe much:
creater if yvou can have many more pecrle killed at cne time, |
and we have done cther studies that vou can arrive at scrt of
illogical conclusions if you co blindly down this nath, For |
exarple, you take an alrha of 2.0 ané you find that we would
never permit certain things that we have coinc on in this
country. There just cculd not te a low encuch orobakility of
the event.

DR, PERROW: What's vour point?

DR, OKRENT: One pecint is that there is this aspect
of risk aversion., That was the cone that we tried to call up.
Now let me indicate in fact how it relates toc some of the
other thincs we were talkinc abcut., We were talkinc about
siting, and remote sitinc and so forth -- in fact if you put

in some kind of a ccefficient into yocur calculation of
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JBS6E 1 societal effects, other than one, biccer than cone, ycu slant, j
i

2 | you provide an incentive to remote siting.

3 DR, PAGE: Sure.

4 DR. OKRENT: Okay? 1In fact that is one of the
§ reasons it is in here, althouch it dces not rule ocut the
6 | Commission from sevarately adopting a position. 3But this |
7 % nevertheless moves the man. If he has a choice of two sites, i
8 | he now has an incentive towards remote sitinc because of scme |
9 | kind of a risk aversion factor, and that is cne of the prinﬁip;l
10  reasons why I, for cne, felt it was worth puttinc cne in. I |
|
11  carnot in any wayd efend the 1.2. What I know is that it is |
12 | no so big that it is ridiculous. That is the only way -- let
13 | me just stop at that point,

14 ; By the way, the uncertainty, the effort to cover

1§ | uncertainty is picked up in the expected value. I hcpe you :
16 understand that., In other words, if there are bic uzcertaintiés

17 the expected value cets larger in principle.

18 DR, PAGE: 1Is that true? =Basically, we are scrt of

19 | wonderinc how firmly held is this idea? |

20 DR. OKRENT: 1@f you are doinc a calculation, if your
21 ; test estimate is like 10", and there is a factor of ten

22 | either way, your expected value is coing to be -- suppcse ycu 5
23 | assumed a uniform -- all probabilities are ecually probable,

24 then vou would be weichted heavily down to the 1073,

28 | DR. PAGE: Why wouldn't you just have this expected

|
———
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value which is equivalent to the rance of probability esti-

mates, since it is a linear functicn? The expected value is
a linear function, sc whatever you have as a probability
estimate, it will be translated intc what you have as an
expected value.

DR, OKRENT: What I am saying is I think you will
find that if your uncertainty swings a factor of ten each
way, and I mean a factor of ten --

DR. COCHRAN: Let's say from ore to ten.

NR, OKRENT: No. In other words, if it is 107¢
and your ==~

5R, PAGE: 1075 ¢o 10732

DR, OKRENT: Then you will find an expected value
that is down to the 10 ° area.

DR, PAGE: Well, it will have the same range as

the uncertainty estimate.

|

i

i
|
|
]

DR, LA POPTE: I gquess I am really puzzled abcut what

one does with the sort of work that David and his crouo have
been doinc. I have been listening to try to understand. It
has been helpful to co throuch that, to hear what you have
been saying, because I was puzzled about it., I am guite
willine to start with your values. You have a ratic ile for

those values. You know, your criteria, your cocals. 2And why

|
|
l

not? There is sort of a reasoned gquality to it, but it seems |

to me to evaluate their utility in this process, vou have tc

{
<
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1 ? say scmething more about, considerably more, than an evalua-

L

|
tion ~f the logical basis from which those are derived, and :
3 | the empirical material you had to do this, developinc a @

4 | ~vobability statement and so forth about effects. That has

to do with whether, if you had them at that level, what do

|

i
6 | they mean for implementing? Can you begin to approach them? i
7 % what would it take in operational terms to -- reactor cpera- E
8 | tions and so forth -- #n :=Ccually approiach them so that later :
on you could verify whether you had or not? ;
10 I mean, there is a history of forty to a hundred i
11 | years before us to which these could ultimately be applied, E
12 | oresumably if they were to be instituted. Now I would like :
13 | ask that at lunch, and it's almost that time, that we ask the E

14 question, what does it mean -- and I don't really care what |

15 | number you choos, a number, and it could be varied by a factor|

‘ l
| |
15 of ten -- and that is, ask the guestion, well, when you try to,

17 | implement them, does it turn out toc be a sensible thing to try

19 DR. SLOVIC: Okay, but that interacts with the
i

|
|
i
|
20 | number. i
i |
21 ’ DR.LA PORTE: I know it does, but then vou begin
| 1
| to say, well, how much could vou relax the number, or would
| |
23 | vou have to relax the number, or would you have to relax the
24 number to meet them? And did you want to <o that? 3Secause

25 | richt now, we are acting as thouch -- and that's why I askedgl
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those gquestions vesterday -- that you assume they can be done.

You are not an unreascnable cerscn. 2And what is back there

in your head that says these can be done from an cperaticnal,

from my point of view, an instituticnal peint of view? What

does that load onto scciety so that they will ke met?

DR. SLOVIZ: FEd and Dous have had their han?s up for

a while, hut there was a gquestion that David raised to Toby

which I don't think was answered, and I would like & commert

on it, It has to do with what is the implication of this?

FPirst of all, several of us have been criticuine this noticn

0f risk .versicn, and I think it is unresolved. Where dces

this lead: Wrat is the implicaticn for this deccurent? I

pretend to have the answer for it, but I have one sert of

rouch answer. My view is that this notion that ycu were

-

referring to this other study where your criteria varies

don't

with the number of deaths, thai to cet at the ~cdeling issue,

it is scmewhat analacous tc the view of what we were talkin

about with cenetic effects and the surrocate issue., Here

c

vou are using this very simple functional relacionship as a

model for what I see as a very complex impact orocess, that

has really significant costs to it. 2And I feel that the

costs cannot be oredicted very well by the kinds of exvected

things, by this mcdel. For exarple, you would never precdict

the impact of Three Mile Island on the basis of this aloha of

1.2. Three Vile Island may be egquivalent tc an alcha of
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something, and of course you point out that if you had alpha

of 10, it would lead to a lot of other things that we feel |

are absurd, So it seems to be like a paradox here, and I

cuese I am saying that I don't think the Three Mile Island
response -- I think it is understandable in licht of the
very specific gqualities of nuclear power in this day and ace.
The trust problem, the uncertainties and so forth. This is
likely to be 2 chancing thing over time, as has been pcinted |
out. It is not likelv that you will get the same response if |
we have another Three Mile Island today. It may or may not ;
!
lead to the same response. If you had ancther one next week !
maybe there would be a damping out of it, But what I am :
sayineg is that the orccess is very complicated, there is a lct?
of uncertainy to it and yet I think it is relevant to the ;
kinds of coals that are set. %
Pinally, just one handle on it might ke to say that ;
if# there is a hich enouch probability that these sco-called |

|

small accidents will have social costs of tens or hundreds

cf billions of dollars, you micht want to adopt as a criterion

the kind of thinc that we set stancdards such that there will !
not be another TMI-like event in this century. The cost to ;
the industry and to society would be sc cgreat that those

sorts of economics would argue to have that as a goal. ;

MR, COCHRAN: Tiat is a more understandable one.

DR, PAGE: 1Isn't that sort of what Xemeny was tryin€
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DR. OKRENT: I don't know what it means tc say there
will not be another one.

DR. SLOVIC: You can couch it in terms of return
frequencies which are functions of probability. |

DR. OKRENT: Because as I think I mentioned around
here, the dikes were designed for the five hundred year flood
and it occurred sooner.

DR. SLOVIC: It would have to be on a probability
basis.

DR. MAC LEAN: I would like to make two comments

on David's question, and I hope they respond to David's |
question to Tebv. The first is sort of contentious. If vou
think -- when you pointed out, with the larce number problem,
that if you build an increasing degree of risk aversion you

might get the problem where, if the numbers are large enough,
there is no probability small encuch, and then you have some !
formal problems for a model. If you don't have that, you have;

forma) oroblems, toc. You get rsal formal paradoxes if you i
just have expected value and no degree of risk aversion. Thes;
have been known since the last century, hut that is the con-
tentious comment, i
DR. OKRENT: I accept that. We didn't know what ;

was a cood medel for risk aversion. We chose not to neglect

it, Okay? i
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Saag ) | DR. MAC LEAN: But the other thing, when you asked |
|
|
l

f
Toby the types of different kinds of consequences that you !
want to assicn risk aversion to, how can you build that into ;
4 | the model, I, myself, am very pessimistic that you could cver;
s | do that in anything other than a totally ad hoc way. That ;
6 might be what you want to resort to. And that is because '
7 | the conseguences that seem to trigger risk aversion in pcogle.;

s~ far as I can see, differ, are identified in purely guali-

tative ways., Some risks people just don't think are worth

|
|

10 ! taking, in ways that vary independently from the amount of
i

the risk. Hell's Ancels will ride around without their motor-|
I

11
12 E cycles, but you den't -- |
13 DR. COCERAN: Hats. ?
14 | DR. MAC LEAN: Without their hats on, but you don't ;
15 i see them driving down to Three Mile Island to breathe the i
16 | air. It is just some risks people den't think worth takirng, é
17 i and I feel you have to pick thcse out, and I den't see anythin%
18 | other than a qualitative way to pick those cut. Then you |
19 | micht assicn a risk aversion number to each one you can identir
20 é fvy. That is one of the real problems, You are coing te have |
to rescrt to this ad hocery, especially in this area.

DR. O'DONNELL: I think the point Tem raised, that

33 | pecple are risk averse probably because they don't trust the
24 | exverts. Putting a factor of 1.2 -- an equation dces not

25 | change that. It is irrelevant. |




JB63

10

11

13
14
15
16
17
18

19

PR
!

DR, OKRENT: I said what I think it does. One thing

it does is provide some incentive for moving away frem -~

i

DR. LA PORTE: Well, for whatever reduces the number.

DR, OKRENT: Or from resouces that would be very
exvensive, or so forth. It cives some incentive,

DR, CHARNOPF: But it is almost like wiat I think

I

{
|
|
|
|

Tom menticned vesterdav, the concept of defense in deoth nicht;

be something people understand, just as remote sitinec Or sc .
other aqualitative statement to deal with that bic risk is
somethine that is far more understandable. And accemtable.

DR, NKRENT: Not to me, unfortunately. I know what

is in the defense in deoth thinc and in fact it does nrot serve

the purpose.

DR. COCHPAM: Separate the rethodology frem the
empirical application,

DR, O'DONNELL: You have illuminated the reascninc
behind the 1.2 =--

DR. OKRENT: Well, it's one reason.

DR. O'DONNELL: You indicated it was really to cet
to a determinative, that is, remote sitinc.

DR. OKRENT: No, I said this provides an incentive.
8y *he way, it is not easy to put incentives in here. Also,
and I have said this earlier, I think, in fact, society cdoes
tend to he risk averse in the sare way the Dutch aldermen, or

whatever thev are, are and in fact they would prefer not to

— |
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have these large accicdents even thouch they cive the same
expected value. They would prefer to see their frecuency re-
duced. So I thirk in fact it is reasonable to build in what
I call modest risk aversion in sore way, to larce events. 1In
fact this is not to say that there is not a verv big penalty
currently associated with events that are very expensive to
clean up, but may not have posed any substantive public risk.
I Aon't think it is an either/or situation, I think you have
to decide in your mind, do ycu do somethine with recard to
events which micht have larce conseguences. There is a sepa-
rate question: what do you do about events that we wculd call
our first hazard state. ONur first hazard state -- I think if
I followed Paul's locic I would rake the probability of that
first hazard state srmaller bv a factor of a hundred or scre-
thing like this. But it would not necessarily chance what
I did with recard to limiting larce events. I would have to
address that question separatelvy.

DR, SLOVIC: I would like to close the sessicn and
invite you back at one-thirty.

DR, CHABNOFF: I was coing to succest that we have
a little experiment this afternoon tc deal with Tom's concern
about trust. I was ccinc to succest that we co cut on the

street anéd brinc twenty peovle in to sit here this afterncon

'

and listen to this discussicn and decide whether they have mcre

or less confidence in the orccess.

|
|
|
3
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like that in a month or two, so I would rather leave it to

them.

=81!
DR. SLOVIC: I think the NRC is geoing to do sometS?ﬁq
!
!

9R, LA PORTE: Now we could leave richt now, but I

am interested in the fact that the thinc that you chose to say

were at risk was essentially the public health and safety, and;

{

the social impact, did not include the risks to institutions.

It diédn't really say, what if we wreck our institutions?
Could we savy that scme technoclocies put them at risk? 1I'll

say some more about that after lunch.

SR, 7RLFPA): What do vou mean about instituticns?

ne, L2 eneT™: (Ceonfidence in the process.

DR, CXRINT: In the family?

MR. ZA PIRTE: No, I didn't mean that really, I meang
$

in terws cf commrnmental lnfluence. j
!

area that the major safety ccals should be to enhance the

DR, OKRENT: That is certainly rot in here.

SR, LA PORTE: No, it's not. If it turns out in this

public confidence in the institutions involved, it would be

quite important,

1:00 p.m. the same dav.)

DR. SLOVIC: Let's talk about this after lunch.

i

(Whereupon, at 12:05 p.m., a recess was taken until
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4p during lanch ia a discussion with David, and that is, it

seems <O

AEZZ223Q2231 SESsIoy
CHAIRMAN SLOVIC (presiding): I'3 like %0 begin again

really want to linger on this risk aversion

t0 just menticn another facet 0f the issue

Se tied intzo what one sees as the responsi

<82

thing, but

that canme

bility, sav,

of an agency like the NRC, that is, rt of a 1efinition of

what it is to protect the health and safety of the pudblic. How

sroad is that mandate? What is iancluded in that? If vou take

a relatively narrow view and stars looking at the tradiciocnal |

t/-es 0 healsh effects and health consequences, mavze some of

£2237 TINAZN3 AOUt risik aversion aren't as serious and nmavos |
:
Tais 2.232ca321 i3 more reasonable. If vou take a kroader view,

l00xing at the secondary and nigher order of costs ani =hose

sorts of chings, then I think there's alot of concerns that zan

Se raised, 30 perhaos there is a fairly important issue to e

b

esided thas is relevant to these joals as to what is th

mandate o2 the Ajency?

can reframe that, Are

(5]

DR, COCHRAl: Let me see if
yOu $igJestiag that, o2 the one hand, the Commission saculd loct

at itself as sort of %i1= orina donas whc have been told by the

-

-
e

o

ator that tley are rss-s0nsiole for insuring oublic sades;

as opscsed =0 =2he five cormissioners seeing thenselves as
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CHAIRMALN SLOVIC: o, l2:t's 31 acting in the public
iantarest to insure the p:iblis health and safecv.

OR. COCHRAIl: What ara zeaning the publiz?

CHAIRAN SLOVIZ: Well, how broadly do you construe
nealsh aad sa‘ety? To wnat extent %o voi 2ring in 2igher
ezononic costs into tlkas? Obviously those things will impace
health ani safe=” at some lavel.
2R. PAGC: Well, why would vou argue oa zrinciple?
CHAIRMAN SLOVIC: ell, mavbe Javii zan rephrase this

JR. ORREUT: Well, all right., Let me pus it ia a

lh

i2fersnt way and maybe in a specifiz way, Paul was sucsesting
t2at in 2o1sidering risk aversion one shoull think about =he
lazge costs Jdue, a0t only to diract effect, but sesoniary effec

as 2 azzilans, like Thres 'tile Island, and cone shouli sherefore

» in fact, this was pares of your ~oncern, arrive at a

7]

onslision that such an acciient neeiled to nave 1 verv low

-
-

8
O

a

o
O

no% hsalea effe 2S. These were ezoncmiz effects. You caa

-

1litv decause of these larje ecconceni~t effecsts. These werp

translacs tien into health effects if vou wish 2y saying that if

!

wg& szend nonev lere, we zan't spend ncnev elsewnere and --
2R, COCHRAN: Jpportunity costs.
JR. OXRENT: Opportunity costs, but taey're 10t direc]
|
azalech effects, 80, in effect, vou sould sav the NIC would te

13 to protec

the iﬁilS”V 3 econonmli investhent; »revent

=hem Zrom j0ing 2roke tecause thevy have a verv excensive
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economic accident which, in fact, 1ida't have any important, no

zero, but any important effect on the public health and safety
meaning that there are large numbers of people who were either
directly, or on some statistical evaluation, might have been
killed or injured.

well, is it the RRC's.:olc to protect the industry
against itself, that way? That's another way of parasing his |
gquestion, as I understand it, secause I was guestioning at
luach whether, in fact, it was the legislative mandate that the
NRC should proviie adeguate protection of the puolic health
and safaety to provide that kxind of protection and I was

suggesting, myself, that it wasn't clear to me that it was, I
sail3, in fact, ia our Alara criterion against accileats, since
economic costs were in it, if, in fact, this were really

judged to e a big cost wnen you did it, you woulld pick it up

presumeasly as souething that was an incentive to improve the

reliability of plants %o prevent it, I think the industry

lreaiy has this incentive, but through another mechanism, But
there is a guestion, I think Paul was trying to bring out, is

that one of tie roles of the NRC? 1If it is, then you mignat

reflect it in your apuroach to guantitative safety gcals. 1Is
' , , |
chat okay? 2Jid I state it right?

CHAIRMAS SLOVIC: Yes,

D, PAGE: Well, let me

e

igatly change it.

w
[ 3R

staniari economiz analysis of the

0

rotlem wull he 0 interpre

Lt
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Alara as essentially a cost zenefit analysis and then all the

costs and all the -enefits wouli be in there an4 all the
indirect costs wouli e in there as well as the direct ones.
The only problem would be ona of double counting so essentiallwy
vou'd worry ahout everything.

JR. OKRENT: 3ut it would be in Alara, as it's
cropose i1 nere and he was sujgesting that it might be in a limig
earlier on savingy the probvapilicy of the T™™I avent occurring
nas to be very sm@ll. In fact, that's the conclusion he was
drawing as a possiosle one,

JR. PASE: But that seems a very indirect way of

shMe3zing S22 avablam, 'hat vou're saving is beciuse we're
ain 2osts fron the safety standard hecause it's |

jast sasel on 2ealth effe~ts, then we're going o insist pon

L

1 lower vrobability of these health effects occurring in order
to somehow zapture the idea that we've left something out.

IR, COCHRAN: No, no, What he's saving == well, I
think that that intarpretaction of what's demanied or required
inier t=he Act, and so forth, is wrong. I think a fair reading
cf she Act is that you've gjot menpers of Congress representing
the public saying you czan lisense certain types of sommercial

astivities, but vou've got to insure the health and safety of

the publiz, period., It's got to be safe. ‘iow, the guestion 1§,

1nder wao's definis=iocn? Is it nder the Commissioner's, under

|
the Congress or whatever., I would say that ny in:er;re:a:ianJ
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of the way tha%t shouli he iaterpreted

are representacives 92f the nubliz., I

servants and thevy should e doing the

if the public lcesn't think they are

to 3o back and 10 a listtle more -- ad

or change the oroncess or -vhataver,

witnessing is, at least with respect

undefinei persentage of tie public,

lousy job; thinks these things are no

Yoy 2an operate under that mode. It

an industrial activizy, you've got to
sanfilzrze shas the nmazhineryv is oper
nd what vou're sayiq: ~: *:.~ ¢he pu
Dit more, aand I don't think you should

suggest that vou go out aad pizsk five
ieci

le what they taiak is safe,

CIHIAIRMAL

-2 4 cq,vﬂ:
these hither-orier
wiole pizture 0f salety nhat ==

)R, COCuRANMN: I don't

asout to

€0 are you imslving that if the

S0StS are

higher orier uf Tosts in shuting down the

is that the Commission

mean, they're publis

cublizs's will and somehow

safe enough, they've got

1 on a little containment,

and I think that what we are
t0o some large, tut ;
thinks thev're loing a i
¢t safe, ani I don't :hinki

l

nink if you're going teo rmun

have more than 67%

12iny safely and so Sorsh,|
slic is demanding a jecod

i interzre: the rile %o

technocrats and they

the public gives a damn

industry.

I mean, I =aink there's some, Sut the 2ubl
weasure, is =nat the olants aren't safe, period, ani they're ngt
iaternaliziag alets of zosss to shut lown th

|

7 |

auslear iniustry |
|

|
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MR, CHADNOPF: We 10 have some law on the subject as
=0 th2e higher orler of ~costs, at least as far as the Atoni:

Tnergy Act is soncerneil., It has %Seen interpretel by the courts

lor example, in 1363 or 9, %=c incluie consideration of thermal
effects, okay? '7The courts have clearly held that as far as
=he Atomi: Snergyv Act is concerned, the jurisdiction of that
sermission is limiczed to railiation health effects, and it
s01l4n't 3o inte it = is not permitted to go into thermal
effects. Certainly unler that context, it can't gec into
e~ononic effects,

low, 0f course, subsecuent =o that, there's

lagislatsion. The lational ZSrouni and Policy Act talks a®out

-

evaluacion, at leas=, nf these, anl mavoce there's scme

jurisdiction under that Act, =0 look at these questions, Bdut
if we're flying ander the standard of protecting the publie
health and safety, the so-callel higher order of effects that
yo1 are concerned about from an econcnic «Zfect, just is a

srer 0f law 12nd not= within the Atomic Energy Commission or
the Juclear Regulatory Comnission's jurisdiction,

mhat doesn't ~ean that I disaqree, Tom, with vou, zut

san we have an industry that can supply when 40% of the pubdlic
upposes it, and holiing apart from the "luclear Requlacorv

“ammission, I think it's pretsy zZlear that the private yeilisy|

indussry, anl no private in?astry, whatasver the nature of it,

is 70ing =9 he ahle =5 for=e a technology =pon an unwilling
2 34 - 2
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puslic, That's a different gquestion ani we have a different
kind of charter or problam to deal wish in that context, but in
teras of the Juestion that you two were discussing, I think
Davild is clearly right and I think the law has already been
decided on,

MR, O'DQHNELL: Yeah, my understanding of tne law is
also that the NRC doesn't have the authority to worrvy abous
e~onomi: consiierations such as the health of the nuclear
industry.

JR, COCERAN: The NC “oesn't., '1EPA 4does not, under

the atomonic industry.

MR, CINTIOFF: Well

iv's 1 different guestion.

M )l

(Y*1 1 * vy
e - -

» , T fzaling is that the cost

senefit is really where you pick i1p those economizs effects, tuf

ic formula or model that's set forth in

m

to turn to the -peci
this document, . think it coes one tevond that in that when you
do a cost benefit, normally vou would consider the economic

impact of an accident on a cost side of the equasion, that is,
if you had arm event that had a orobabilisy of 10 to the minus
6 2a:vi it could essentially destroy the plant, well, then the

economic conseguences of that would be a billion dollars, le:'J

say, of an expected rate of one in a million, so that weuld be,!

let's say, 31,000 per vear, which would be, if you were =0

£ix that accident secuence, would te a cost savings involved,
and that wouldi show up in balancing the costs against the
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senefit meaning the ra

does nere, in this AC
that is strictly = %=al
benefits, whicsh is thi
divided by Delta I, su

that if

essentially very liczl

diation or

RS Jocament,

risk reduction,

is add a third term, :houghq

anzing of economic costs and econonmic !
8 third term in here which is the two !
|
!
br, l,and that would seem to indicate 1

vou had a parcticular accident

@ rad

7

iologizal 2o

segquence that had

nseqguences, okay, ia

terms of manram exposure, and the other terms essenti, . ly Dein J

zero, you would still

sejience secaus2 it ha

although the ezononic

iskad

w
b

-
[§]
0
I
[
o
W
o
w
e
w
J
b

-
—
-

the 203t si

meocdel that's proposed

and it pats an additio

salanciag economis interests and I

really an appropriate conclusion in

in the context of a safety goal.
OR. JKRENT: Let me just

that economic part of the proposed

e three different contri

all sid

somehow

S sone

-~
-

be requred %o £
economic

onseguences ol

ix up that
l

exposure, so I think thayg

racdiation exposure or

« 2nd should e icked 13, in the cost

i
ia of things, I think the particular ;
; . oy |
here, dces something in addicicn to :ha:;
nal term in that's related strictly to

e effects. My own opinion

|
think that i{s =-=- that's no:f
|
this cost cenefit eguasion |

make one coment on th

1 =
Alara criterion, there nmigh

| Y RN S

Cae coulld &

)
o

3
(%5
<
O
0
w

should be ia shis, Thev'r2 as important as healzh effects .

|
when youa're =rying to consider the aeri:z of some possible new |
feazure. A seconi one zould e damage %o the zlane, which, in|
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fact, is covered by insurance or within the capability of the

company o withstand without going to the rate pavers., I prefer

to say within the insurance tecause if it's beyond the insurance

ng to the rate payers, SO ‘

[

eventually they'll be ending up 9o

N

if ic's within the insurance, I think you coull say it shoall |
e ex=luded,

MR, O'DONNELL: Well, not necessarily. They have |

|
JR. OKRENT: Yeah, >ut they've already paid feor ic, E
so if that occurs, you shouldn't buck., If there is an !
economic cost to the zlant that is not covered 5y the insuranc J
|
whatever the form of the insurance is, in the =21 this reflacts
sack %0 society, It's as costly to slean 1D some zeziuin cthat
got outside the plant, and so I think that shoull be in the
formula, so, to rereat, if I were going to say what
include in the economic costs and what I would exclide - ut ;
sovered oy insurance == that part of the cost I think sheuld
0% e in shat formula, I woull put the rest in. The factor |
of two we put in is pulle?® out of thin air and I'm not going |
to try to defend that in any wavy.
MR, CHARIOPF: Well, whether it's insured or not,
it's a costs., If it's appropriate to consider costs when vou're
cost benefitcting the Alara, the fact that it's within or

wit:i0oJ4t insurance i3 immaterial.

R, OXRENT: Well, all right. You might even sav

’
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-
L10 1 then it should be in because who pays insurance, but in the enq

it's the ra*_. payers. Well, all right. I would end up, then,

with all ina, not out.

a L w

AR, C'IJ0NNELL: Well, I think it shoull be in, but
5 I think the way it's put in here is not appropriate., I+ should
6 be in the cost when vou Jdo the cost estimate of some accident
7 seguence that comes in on the ~cost 3idle of the equasiocon.,

X DR, OXRENT: But again, see, that's =-- you've zot a
9 plant that's designed, and it, in fact, meets all of the other

10 criteria, but in the othe: criteria there were no other econonis

11 cost effects at all, righe?

12 "N O'INNIELL: Right.

13 ; )2, OXREHT: liow somebody csomes along with a new
14 | valve, whica if he puts in insteal of the old valve, he can
1§ | re.ice both the expected value of early deatns and latent effed:s
16 | genetiz and sematic, and he can also reiuce economnic losses on
17 | site and off site. Okay, ani what that says is that you sunm
18 those all, putting some xind of lollar value in there = some
19 | srial values =here whish are presty larte, and if, in fac:, thd
20 | reluction, let's say, in costs is less than it wo:ld cost vou

21 | Zor this new valve and if he 4idn's show any iiscount facsor

22 | and I'=m not Joing to try £0 argue Dpro or 2on on that because
23 | you Aight == 33t iz costs less for =he new valve than what vou
24 | calzailaze, taen the valve is worth putting in on that Alara

25 | criterion. ow, I don't see %h1e guestion. Isn't =hat 3 =rade
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0ff of cost ajainst tenefics?

AR, O'IORELL:s Yeah,

srade 0off of costs against

~as
- -

DR. ORREIT: Uell,

this expectant, =--

R, O'OONNELL: Wall,

of tha itenm, that

ietail that we zan discuss later

MR, ERNST: You have ¢

identified, though. ©One, for ex

power ani the seconlar

SR, OURSWD: Tell, aga
Paill said aia priaciple, taose ¢

-

don't know, aftar hearaiag Mr.

would e for the IRC to include

agree == =20se are costs o the

‘R, ERNST: Perhaps we

cecause I have a different perce

legal posicion with the NRC ol w
e == could Marty step in?
CHAIRIAN SLOVIC: Yeah

5 & There wer

OXRENT:

ther very good, One was we had

the henefit is

sut what you have here is a

the reduction in

then that 208t 2omes into the

is = maybe we'rr getting

sk

wO other cost3 that hadn't been

anple, is the z0s8: of the
v, the rivple effect on th
in, vhea I vas talking with

os=s could he iacluded in this.

this
aszident.
shoull bring

otion, lately anyway, of the

hether or not the cost should

+ I think so,
reason Zor the t=wo here?
2 twe r2asons and neisher of

- feeling veople had |
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estimatad 20st3 in the past, they had underestinated it for
things like Pail has mentionel and other things == other
reasons, anl in fact, Yash 1420, in fact, could be only on site
costs and not off site costs, if I remember correctly, so that
was one thiag. The seconl! :hing was we say, well, let's proviiE
an inceative to prevent these evénts instead of a direct quid
oro guo. I repeat, I will not iefend the factor of two,

DR, PASE: So you'd 2e willing to interpret this

sriterion as a straight ~ost-benefit criterion?

.-0.

DR, OXRENT: I wouldn't really -- if, in fact, te
s0sts were 1one well, I woull 2e able to remove the factor of
ewo, 51t I =hink vou would want to do them adeguately, you
<now.

SAAIUIAN SLOVIC: Let's move on to one of the half
i0zen octher topics.

J. LA PORTE: I'3 like to get mine in here before I
forget my little feature, What I wanted to do is go from the
oroposel guantitative safety goals, such as David provided us,

and run through a logis that talks about the things you want £q

(5]
or
w
<
®
"
<
o
F.
1R 1)
"
o
"
M
be |
or

sonsider with regard to accepting then,
from wha= we've “een talking about now, but it summarizes some
of the things that we've ==

JR. COCHRAN: "Well, let me stop an? ask == you're

sasizally tabeling the next issue and I think the Chairman was

about ©o propose the next issue. I'm not sure his groposal ;_J




L1l3

10
11
12
13
14
15

16

[

[

P

b

| 0 say on them?
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the same as the one you're talking about. : ]
DR, LA PORTE: I =hought I was teing called on, but i
that's ckay. 30 anead, I;

CHAIRMAN SLOVIC: ‘ell, you were being called on ;
because I thought you hai a point relevant to the last guestion,

OR. LA PORTE: Oh, I nmisread =-

CHANIRMAN SIOVIC: 0o, I was going %o move on £O a
new issue., I don't have a strong preference. We have alot of
loose ends from vesterday that neorle want to try %o tie up on
the ethizal side = the guestions of the scale issue, the
questions asout implementation, and then this concern about

acceptable == frankly I think shev're all imzor+ant, and 1I'd

'S ]
"
or

like to cover them all this afternoon. I don't have a strong |
preference for orider as long as we really try to cover tihen,

JR., LA PORTE: Well, we just spent 30 minutes on

yours or wihatever.

MR. O'DONNELL:

wJ
"-
b

we cover the gquestion of nuclear
versus ==

CHAIRMAN SLOVIC: That's right. I don't think we did

"

really =reat veryv adequately the differential versus eqgual

coveraje or the overall level of risk., ‘iow, let's just hold off

on this other just to see what the feeling is in the group about

|

those issues. I mean, are they important? Do we have any:hinﬂ

-

|
OR. MAC LZAN: My own feeling is that they are very |
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important issues but that they are very closely related to

denotion of acceptability and I think that perhaps maybe we zan
make a point of discussing those in conjunction ==
DR. COCHRAN: The acceptability is very much related

to implementation. Mayce we ought %0 just kind of mush all of

those together and talk about those.

MR, O'DONNELL: I'm rnot sure what we mean by
implementation, but it seems to me that one of the mest basic
guestions, and befcre you can even look at the numbers, is to
decide == if vou say, well, nuclear should be as safe as other
technology = it gives vou some frame of reference and gives you

2 way to start taking

“

us at aumbers and things., If vou say
t has to be safar, than vou have the proslem 0f how much safer

|
which is a Juestion all unto itself. If vou cross that first |

hurdle and say, well, it shoull be as safe, but not necessarily

safer than other technologies, I think vou'wve provided an

anchor, at least for alot of the other discussion.

CHAIRMAN SLOVIC: Well, I think that's really importJn

issue to address here. e touched on it this moraiag, some
reasons why == over the last few days =-- reasons why nuclear

we might want to have it safer, and questions of mavbe

uncertainties are, perhans, larger, than with other technologias

at least some aspvects of the uncertainties, The ethical or

distributional zonsiderations may be different., I think all o

b

e e

these are ishatatkle, thouqgh, There are two sides to that, so I

-
-
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ion't know guite where to ==

DR, LA PORTE: What would it mean if nuclear weren't

safer than coal? What would that mean? It alreadyv is safer

than coal, »ut what woull it mean, I guess, in terms of ‘

every 3ay operations? What would it mean if it weren'- safer

than coal? It seems %0 me that the way of cosing i4 that way
is not very helpfil,

MR, CHARNOFF: Well, let's try and answer to your
gaestion. 1If you're saying that it's already safer than coal,
sut it ought not to be required to be safer than coal then it

is wasted means that vou're not to make the present safety

sriteria anv more strigent.
JR. LA PORTE: Well, wnat would it mean in ??é:itiOﬁ%l
terms? How would you know? !
4R, O'DONNELL: You can take what Serry is saving.
You may say, well we've already reached that level of safetv.
I think it should te a regulatory premise that =--
DR, COCHRAMN: Black coal one at ==
MR, CHARNOFP: Whatever it is, I nean, it would havg

an impact in that context.

|
DR, COCHRAN: How about a social disease? I mean, iJ

-~

that a better refence

g

[ B

MR, CHARNCF®: Well, I don't know. Is there someth
simpleitic about nuclear power?

DR, COCHRAN: No, I'm just wondering why you

e
'J
]
-~
Q
le
B i
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other things that are not very ==

MR, O JONNELL: Well, if you're going to start lookin

-

at alternatives, I think the €first place =0 look would be the
alternative means of loing what nuclear power is intended to do

and that's generate electricity. You can go on from there, if

|

yo1 can, but I think that's a verv good ==- !

JR. LA PORTC: 1If we're going %o do this, we're qoin*

to have to open up the question of the whole nuclear fuel site
because if == it seems %0 me that as you've run -~ if vou go
£ron safety of power plant, talking about operation, to is

nuclear safer than, or something else, vou're going to == the

- B 2 a -, T - -~ e ¥ Y ’ . ) ‘. : -9 -

viele mizlalr Tyal sitae will hawve =3 %=z taken into ascount, jus
!

YT £$% 8 y - - = -y ey - 1 .r * s - . - ..p

Aixke vou take zihe wiele coal 2ysla inse ac20uat and 3o we

want £o0 do that or not. It seens to me that on a power plant
operation, itself, that nuclear vower plants should ze == I

don't know what it means £o be safer than a coal

'
[
b

red cower

plant, because of the potantial catastrophic effect

rare = low srobability of something going wrong and that just

w“d

oan its face, the facility itself is not comprable, the nu~lear

fazility is not comprable with aay other entity =~ anv other

cower jeneration fasility., I'm not sure that's true, but I

-
-

‘. CHARIOFF: flow about dam?

JRe COCHRAN: There is another approach. You could

say we want to naxe the reactor s~»” and we could go out and
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sort of get a sense of the notential people that live around
these things as %o what that neans. I mean, that's a nessy
orotlen, but we 20uld go ous aad try to identify how safe is
safe enough, indepenlent of all these other things., liow, once
you've nmade - set some stanlards for safety of the reactor, thehn
you can come back and presumeadbly you 0 this in o%tiher areas -
then you could some hack and 1o this -~ the waiting, or
whatever, and the licensing 2f this alternative versus ancther
whizh vou might want to briang in the whole bagcage to decide
which one of the alternatives is chearer and which B tetter

ad so forth, but I don't think voi have to carry all that

za 1€ aloay just %29 “Aenide how safe you want to make the !
sontainments svsten 9f the reasztor., I think peozle that live

around the reaz%tor want a safe reaztor. I 4doa't think thev wang

Yol out there comparing it to rock guarine or whatever,

SR, STARR: The point that's been raised, what

would vou do, first, if nuclear power were expectel %0 te more

costly - visibly more :ostly than, say =oal? What you would
io then is you wouli buill one or two demonstration =lants apd |

vou woulda't buill any central station plants on a network

casis tecause vo2u1 would buili those nlants to get sncugh
experience to see whether, either Ly technology, or
verificacion of performance, vou coull reduce the uncertainet:

$C you wouli either trv to redu

7
1
o
oF
1

!

|

|
risk factors, or you woulf

1

]

re

lb

uce the uncertainties to the point where vour sercectionof |
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the total cost 0f nuclear power brought into

range, so in effact, you would

suild demonscration plants and that's adbout

o

for example, if fusion develops =-- you Xknow,

of papers. notice Mr,

They wrote some and I

wristen some too and so forth, Dointing out that

have a ri~k equal to or greater than that of

and what will hapven, if that ever gets into

stage, which is decades of late, if ever, is

prosa-ly be sone experiments done on “demonstr

o begin %0 pin that point down ani there won't be any =ig

she ®#ntal economizs as

[

9]
el

a

:ars accectanle,

1ot expen! Dower.

it.

Faw am
2T 3

-
A

a competitive

You wouli

That's about

there's a series

fusion reacto

'

on

’A.

I
w

£2actors,

r

he sngineerin
that there will

ation plants

e e R i i e i a s _....{ i

- -
- L P Kmap-S

iow, let's assume now that it is acceptaile aatl |
vou've raised a second gquestion. If you're going %o lcok at 14,
i

wiy don't you incluale the whole fuel site., Now I, as an
DR I E R R - "y _— R |
iniividaal, lo not object to this at all, but there's a reason |

whY, in effect, it's been pushel aside in all

There are actuallv several reasons.
One is that one chemical rerrossing

anoit 30 nuzlear stations, Second is

chemical r

X
I
[

e
—ie =

blic rzisks from operating a

are not anvthing like the magnitude of risks
sotentially hypothesized for nuclear plants.

is very low, The ability to spread public

that th

which are

the discussions.

plant will hanle

e risks associated

eprocessing plant

The eneras

<
9]
8]
= |
"
1

SN, . WSE—
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axtremely low i

nas word of

chat

associated witih one chenical 1l

or even of nauch regional signif

The waste iis

Zeal the was:te

risk point of view, actually dinminimus, and that, in face, |
*here is not any reason at all for there %o be any public

concern about = over any length

waste disposal - the amount

dealing with the nizlear glant

£o have sort of srote

public risk. That's where they

.

well as =--
CHAIRMAN SLOVIC:
about the

comparison with sonm

least voua can sort of
of conseguences. It might look
reactor, and then the gu

in comparison, potentially, and sc ncone really
to a great extent, that

ant is of nat

that has been

there's an implicit

.
mav te

cted ourselwves against evervy

Let's aidiress, azain,

thing

olot a curve of prob

ueszion arises,

<9

o

he public risk

———————

icnal significance |

icance.
closal issue - you Xnow, the professiocnals

disclosal issue is from the pubdblig

0f time over the high level

ororosed, and the

motion in

lone, that this is the ane

2t 1S Or anticipate it

element of

use the word litigation, as

this questior

like a 4am which has, at
ability by magnitude
scmewhat similar £ a nuclear

would one want %o set

. S "

some 2iffaren= tarjet levels of safsty for a reactor as ozposed
to a daa. Why would one want to do so? Some reasons that conmd
o my mind are the, perhaps, greater uncertainties where this

|
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curve lies for the reactor and some of the distribu%iona

effects that = the effects of radiation as opposed to flowing
water and this sort of thing., Ave those legitimate reasons %o
have a different standard or are there additions to those?
What are your feelings about that?

DR, LA PORTE: '7ell, the standards for dams, while
there is a probability, if I understand this right, they have
recently, within the last couple 9f years tried to develop the
breakage - the dam breakage figures and prior to that they
didn't consider --

CAAIRMAN SLOVIC: 1I'm not sure there are such
standards Sor ==

JR. LA PORTE: The standard for dam was no break.
There was supposed to be no risk and they've been surprised
that there is a nore or less orlerly ==

R, CHARIOFF: I =zan't believe that any dam engineer
has ever articulated that there is no risk.

CHAIRMAN SIOVIC: Yo, but it wasn't a prokakble =-

ODR. LA PORTE: It was so low that they never got any
kind of cost henefit to the consequences of iownstream of the
growt ===

JR. STARR:

[ ]

ion't think it was the fact it was so

low. I think it was th

A0

act that the nature o0f the dam
accident conseqguences were dublicly accepted. It was publicly

acceptable 20 have a sudden catastrophy whizsh might require
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and I taink it was the nature of

of the zonseguences.

hydro projects and he intervened
mid-sixsies, and what he lenmanded
sower, whiczh was proposing to bui

who is the hydro engineer on this

ne meant by that and he saii, “Ye

T don't know whether it was 3razi

aad so many pecple got killed tha

used,

"

JR. OKRZT: In 4

-
ace

nigh safety standards, Most of ¢t

the majority of them are designed

in fact, there's been a deprogram

0f shem dil not have seismic 1iesi

all and so forth., I think, in fa

| knowlaige about the risk fronm ian

except I think for most 2ams I co

thsre was not such a larje ©

evacuation or might %ill hundreds of people, but that was it.

It occurreld very infrequently and everybody forgot about it

M, CHARNOPF: Can I tell you a little aneciote on

that? The woris first nuclesar intervenor was a fallow

want to0 Xnow who =hat is hera. That was the standar

~e
‘vc.‘

the acceptance of the pnblics

naned Adolpa Ackerman, who was an engineer who iesigned |

in a zase in '“inneso%a ia the
0 know from norther states
11 the '‘ontecello 3lant, was

project and I asked him what

11, when there was 2 dam = !
1l or Argentina = that failed

t fellow commited suicide,™ I|

e
o
W
o
l"
W
- -__lh‘—_..- —— -

ame 3re not designed with ven
hem, in the United States -
for a hundred year Zlood anié
to f£ix that un. The najcri:i
mm considerations in them at
at, the uncertainty in our

:
1
|

s is equal to that to nucleary

[

{
:
T | . =3 . .
112 move it in a “irection sugn
|

verlap. Ia other words, theV |

- |
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wouldn't sit in the same space, because the risk for many of

|
|

the dams would have a higher probability for the same sonseguente.

Agair, sayiag that, I still think, and I sail nuclear should be

designel =c be safer than other enerv technogies. 1In other
words, no% £or the reasons you've suggested,
JR. COCHRAI: I think the whole slew of reasons of

why pecple's conception of the risk of dams, the fact that the

corrs of enginesrs was the one that made the lecisions. There'F

no licensing process. They'ra Cuilding all kinds of unecononic

O
"
(8]

i
o
G
or
(7]

aa?! 30 forth - many of these things built vears ago

o
"
®
(

'1

v differant from what it is today and it's no - whe

8

you looxk

W

- e

t all of these reasons, it's har? f-r =e £5 sav :hat

-
m
w
oF
(o}
-

d take that historical zontext and se* =ha* as a
standari Ior a new technoloqgv when D30ple have long since

iecidel that they want a new standari tolay, for a verv

Jifferant situation, and I think vou'll make a1 standard for

auclear plants ani prettv s

9]

on

'

ou're going %o have a verv

[T

ifferent standard for toxic watar puaps --

CHAIRVIAN SLOVIC: I ajzree with vou bus

*J
-

ro13're lockiag
at what was, buat supposing vou're starting across the board now

to consider a variety of, say, energv prolucing tec

cihnologies

and you starte:dl Srom scratch and vou want %0 set sone goals fer
these tacannolojies. Then you should Jifferen=iate.
2R. COCHRNN: Let's make 2hese reactors safe so that

the puzlic at random is convincel they're safe and *~“ey're

|




o

L

10

11

13
14
15
16
17
18

19

21

-
Operating safely and then when we come to coal, we oughtwft haJ;
Jec2le insuring that the mining of =~cal and these peozle ion':
take these crazy risks when they mine coal, and clearlv =-
Secause of the nature of the political »rocess ané sc forth and
leverage, they're going to be these vast disparities in these
nuncers.

AR, STARR: Can I pick up your thought because I'm

agreeing with yvour general thouziat bSut I would carry it one
step further, You nmay not like the extra step., The one step

farther is that I would agree that the argument that alternatiye

energy sources are less safe than nuclear power, in an analytidal

-

sense, is not suffizient hecaise that

.‘
L)
‘

-
9
D
n

b )
o

w4
ba
w
or
b
h

"

'
n
W

-
et

'tJ

lower safety of the alt ive, Zut i€ vou then £follow this

(12
m
"
e
b
o

and say, well, they should all be from a public evaluation nDoijt
of view, or social evaluation point of view, whatever it is,
egually safe, ani they should all e made safer. Safetv
requires a social investment, so there has to LDe a socal
decision as %0 how nuch you want to inves%t to reduce these
areas of this versus other social investments that 40 other
things, sO a society like the United States would have to
decide in some complicatel fashion, roughly hcew much it invests
overall in the safety and energy sources., There is a cap.

There is something that says that even thouc.a you egialize {

these things, vou don't necessarily continue to press every one

h

1iminishing returans from the

down secause =here's a point ©




L24 1 point of vour social iavestment, so that extra step has to be

|
applied and one of the arguments that has to be ~onsidered, andl

[ ]

3 | where we don't know where the point is, is how far, if vou set

4 | auclear as a standari for evervbody else, how much are vou

§ | doing in the way of the alloca*ion of national resources to makf
6 | ener3yy sources safe and is that the wisest allocation? f
7 JR. COCHRAN: I appreciate that point and I, frankly,|
8 | think it may be a little bit of a red herring in terms of the
9 | reactor's safety. I think it doesn't require that you

10 | necessarily vary these plants underground and so forta. I mean,

11 | the problem can be solved without pricing auclear out of line
=

12 | with c0al and the kinds of nroblens vou worry about, I 32e, more

13 | or l2ss ceing =

"]

xen care of in a not veryv satisfacter v a:ii
|

14 | when one does tie trade o0ffs in picking amcngst the al:sr:a:iv%s.
1§ | I think that's very political and it's 2 sham operation bu®
16 | the process, in theroy, is there for handling that type of
17 | traiecff. You cannot, because of ethical considerations =
18 | there's people that sit around these power plants, trade these
19 | risks against some ~oal mining fatalities and say we're not
20 | goiag to put a containme . -~ w..re cecause we've got so many

21 | ceople dying in the coal mines. I mean, I think that you've

22 | got to protect the public health and ==

(]

23 JR. STARR: That's a Jistortion of the argument.

24 | can take the same coal data and say that that is a neasure of

R bt

25 | the leval of investments that society wants to make in energy
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DR, COCHRAI: I wouldl say that's a level that society

has tolerated for a whole host of reasons and I want t0 make
a very different distinction between what people think is

acceptazle and what peonle have to tolerate for all sorts of
reasons and I think the safety goal shouldan't be what people
will tolerate. It should te what's generally acceztacle. 7T
mean, there's 3going to Se some out liers in all of these thin

ut =~

P I SNt N I -,

|

{

a9

MR, O'DONNELL: The ACRS has gone on record as sayin

that they celieve the nuclear power should be safer taan other

t3chn2lories a2l T guess vou would andorse that, I'x
iaisarestedl ia xncwing the reasoning b>ehind that statement or

tion. I'm not sure what it means.

o
2y
("
o
v
0
'l

IR, ORRENT:

[}

¢ originally was found in an ACRS

letter back around 1363, In fact, it was in a letter on citi:

if I remember corractly, in which they said that it has Leen
arojected that the level of safaty for nuclear should Le that

which is being attained in otier existing technologies, 1In

fact, at that tinme they said they wouldn't accept it. One of

the reasons, but not the 9dnly one, was that, ian face, we did:

know that much about nuclear, 3o thev said, in face, secause

of the uncertaiaty in what the actual level of safety for

auclear was, they should be trying to make it safer and I gJues

e, althougih they didn't say it explicitely, they might havyg

8 |
e—————— e LR !
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said well, something along the lines, I was not a member at

r

X

time. They mav not have been saying what is hapnening today

elsewnere 1s necessarily acceptable, as the point has just

U
o
o

ol s

maie., I taink tne ACRS has generallv, since then, I don't kno
of any sizuation where it has said it didn't favor trving to

make a nuclear safety =- if there was the occasion, ‘low, if

TR ———— i

yoy want my own opinion, I tihink in part, it relates to th

ublic acceptability. I thiak, in fact, it is relevaat to hav

O

RS

a greater legree of public acseptability for a thing like this
although I am not trying to meet what I consider %o be

misinformacion which might lerive from talks which suggest thay

(R 1)
(A1)

thera could be large healsnh effects from what was actually

[

relaasel from Thrce Mile Islani., In other words, I'm aot
trying to get thaz kind of nublic acceptability where I want
to Se = get an accegtance td a position really based on what
I'1l call just nisinformation. I think, in fact, it is

relevant., I thiank the Congress has indicated a concern about

the safety. They have, in fa~t, said

or

hat they woull like to
have a higher level of safety., Ve spoke to Sovernor 3abitt -
she head of tie President's luclear Safaty Oversight Crmmitces |-

the Chairman, and we asked 7im about comments on how sale is

safe e0ugh in nuclear, e sail -- the one statenment he was

willing =0 make was he thought they shouldl e safer %han other

EEENSEN .

sources of energy. Tnat was, I thiak, an official, resgonsibl
elezcel o0f%icial - a knowleijzeable official =-
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JR. LA PORTZ: Well, it's 1 political intimacv,

JR. CKRENT: == this sort of thing. ‘low, furthermore

I think they can be made safer and I've said, if, in face,
there's way of doing which is not necessarily more expensive.
In fact some o the time when you're making it safer, vou're
actually making it cheaper either éecause it's more raliable
or whatever, but not everytiing to maxe it safer makes it more
reliatle, and I'm willing %o spen! somewnhat more monev., 3v

the way, I have sublished elsewhere along the lines that Starr
nas == I think scciety has to think about == where vou spend
your money to reduce risks, ani I think that is an imrortant

sonsideration, and navertheless, I'm stil

I
]
]

DR, STARR: It isn't just 2 matter of acceptadi

-
15|
- -

Iz's politizal penetration. thenever you =2y to market sonmething

new, it's got tO0 e better than its competitor or it isa't geoiag

0 senetrate tile market and safety and health and so forth is
a 2ig political market, if you wisih, an! in order to == for hinm|

€0 take that market as a politician, he's got % == if he's

goiny t0 back something up, it's got t£o He bHetter than what is

e

- 1

e

realy on the market an! I taink that the politizian
automatically thinks in those terms ani I %hink it's a correcs

answer, taat if vou want, 91 a nsolitical level, %o get somethin

% .
concerned acout, than what already axists.,
_ . - .y ~ e A e - o L % Y. -
HEAIRMAN SLOVIC: So vou're then inplving that
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L23 1 | partialling ous concerns that ars lue %5 =isinformation, there
are otier legitimate conzernms about nuclear that should he

coounse:! Sor ==

_ W W

JRe OX2AZHNT: I think I've indicatel =-
5 1R, O'IO0NNELL: Relatel to oublis acreptance,
6 JR. ORR=UT: I'mn using the terms == Govarnor

7 | 2abisz is a nmenmbar of av publiz, okav? Congressman "3oll is

8 | a menmser of my public. I thinh they're inportant menmbters of

10 MR, CHARIOFF: Well, in terms of Sovernor Bakit:

11 | anl Udoll ==

12 2., OXRCTT: And Chauncey Starry o0 form another triade,
: i
13 ' QCHEARUIOIT: In terms of that, whea onme savs shat |
! ]
{
|
14 | auclear o233 %0 58 ettar or safer, anl I thiak I Duy shas sank

15 iescription, by the way, 4o we say that it ought t0o be Letter
16 | chan taat which exists or ia the contex: of the discussion we
17 | a4 arouni ten inutes ago, should it better than that s:a:xa:i
18 | we wouli now inuose on scal and hydro were we tC establisn a
19 | new standari. I =hink we oujht to -e =slear abous that.

20 JR. OXREND: All right., In nmy opinion, if we're

21 |building a new nuclear, we should compare it to whas we would

2 s

M

i0ing on a new hyiro.

2 MR CHARIOF?: And in that ~ontext, should it ze safup

1
|
25 That's not zslear to me. It's 7e:fec:lyJ




e
23 1 | slear £o me that we ought to oujht to be safer than whatever |

2 ==e existing ac~estable technology standards.

3 9}, OXZRE=NT: Well, I think vou have a good guestion,

4 I='s not an easy one to answer secause, in facs, we don't know |
|
i
S | what =he safetyv of 2 new hyiro slant would =e since we don't |
i

6 really know very well what the old one is. 3y the way, one {

- -

7 soiat of informasion, nmy knowledge is that no 7o dam that the j

8 | sorss of eagineers has built has failed. That's about over
9 7,337 dam vears of cperation, but that's not %o say thatotlher

' |
10 | saas have nos, as you kXnow 2amn well <that they haven't.

11 I+ mav ze, at sone leval, of salety Zor others. You

=

|
3 | , . . . I
12 may say thevy're all safe encugh and, in facz%, I woull say {
!

13 | mvself, yoi z2culd in faz%, iefine some kind of a level of |
- - . N . ‘ - + - !
14 safesy if voi thought it was mes with a sufficient legree o |

15

assuraace, you woull now no longer try

16 whatever t=he dam was doing anl say "iow we have to 30 a factor

17

o

5% =enths or hetter." There is a level %hat's low enouch, in |

i8

i
-~

spinion, that you now would d0 ~cost == so you tien 3O O th

19 Alara

9]

riterion ani not try to conpare.

9 " .
20 92, PTRR0W: Who buils Teson?
21 JR. 0X2TNT: I='s not Whoprers.

(¥

, DX. STARR: I could answer your cuestion in a somewh

S— ”_._._._.._.—_—_A.....__ ._.._0 -

es tha

fla

8|

ferent way., You build a plant because somedody deci

-
-

they want tO have another alactrisity scurse., Les's =ake th

e .

,._...._._._-___.

'O
"
w
0
or
5
O
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the hydroelectric capabilities, which are very limited aﬁESA
regional, vour alternative to nuclear woull be coal, so at the
time that you build tne plant vou either decide on a nuclear
plant or a coal plant. At the tine that you make that decision
you want that nuclear plant to have the total integrated publig
safety leval lower than that of the total integrated public
safaty, however vou nmeasure it, of the coal gzlant. low, ten
years from now when the coal plant presumably a new coal plant
going on line can be improved, then that target may Le lower
than the target was when you made the decision today. There

is a moving target if you want to use the issue of a

comparative list., If you want to take a level of risk that's

m

sufficiently low that it's going to take decades for

o

o
Jae

e in

[ 2

alternative like ~oal to meet it, vnNnu Xnow == Ny zeop
our envioramental groups say coal and alot of other people say
coal, and it's about 100 times more risky to the oublic in
terms of public health than nuclear, and in that case, if I
set a level for nuclear plants at == let's say the level which
Dave suggests, it may be 20, 30 or 59 years belfore coal catcheq
up, SO the moving target aspect, that being really irrelevant,
but assuming they were verv close ==
MR, CHARNOFF: Are vou saying that the same time =

if I'm advocating the coal unit, come up with a standard that
says my coal unit ought to te safer than your new nuclear unit |-

JR. STARR: No. TWe're talking asout the capability
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of the technology at the time vou made the decision. That's

all, Right now if we build 2 20al plant now that nmeets all
quality control requirements, as far as our own interaal,

..

environment calculations show, we're for coal »lants too.

mean, you know, we've 3ot a big group of people to fight for

this too. Ffrom a public health poiat of view, that integras

coal zlaat looks to us like it's about 107 tines riskier th
the nuclear nlaats.
DR. COCHRAli: Let's stav away Srom what is rather

what should be.

4R, CHARIOFF: I don't want to get in an argument

2R. STARR: Yo, I'a reporting the opinions of the

people in the industry. I'm not arguing that the facts ara

DR, PERRCW: We're not 3iving consent such as was

iisposal is no problem.
CHAIRMAN SLOVIC: Somehow I have the feeling that
we're not closing in on anvthing here with regard to this =

seems to be a pretty funlamental guestion as to whether, if

you over that issue 2r vour gtatsnent that reprocessing is such

the

ed |

a

|
!

than

with

te |

I
!
whal

we'

W

we have some special factor of safety that we tack onto nuclea

|
|
setting, say, new standaris 2ow for enersy technologvy, shouldn'

|

|

bl

-3

|

|

standardis for some reason. DJoes evervone agree :that there

e
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|
M. O'DONNELL: I didn't hear the proposition again?
|
SHAIRIAN SLOVIC: Well, if we're setting new
standaris, say, for coal and auclear, that we should tack on
some special rejuirements, more stricter requirements for
nuclear =- ‘
|
JR. STARR: What we should discuss is whether nucleax
ought ¢0 e safer than the other altermatives. It may already
. |
Se. :
|
M., CHARNOFF: That's the 1ifference witih the way voy
formulace it. |
|
Ji. STARR: The yuestion of whether it is or isn't |
|
safer is a separate guestion, tut the seneral agreement that |
nuclear sower 0137t %O pe safer than == ‘
MR, CHARNOPF: The way to ascartain that is should
the NRC safetv 30al reflect a reguirement that it e safer :ha?
alternatives, and == |
JR. COCHRAN: I agree. }
MR, O'D0NNELL: I lisagree. |
JR. STARR: I think, E3, you ought to explain, |
!
MR, O'IJ0NNELL: Unless we say why == if we say, well,
|
that shoulil e because 22 issues o0f publiz acseptance, that's |

{
one taing. If we sav %hat that shouli se that way secause of |

e techiaical, basic, reason, woi1lid have to iisacree with
-y - re L cm o . - wgall wa La2a? shae ak e
- - - - ve T2 33- -2 -D Sa ’ -V'---' v --E- ¢ - el L a8
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safer =han alternatives be~ause that's presumably what the

sublic wants ==

DR, COCHRA!l: "That io you think the standard ought ¢

be and why?

4R, O'DOUNELL: I think the standard should he set
on a basis of equizy and ==

DR« PERROW: The same as all alternatives, All
standards shoull he the sane.

MR, O'J0NIELL: Right. It would be such that the
level of risk %0 the publis is a2 very small fraction o©f the

level of risks they already have, whizh I think is the case.

ade lahdd ' L84 : 3 » b

o 1z 3 COZHRALS LW 40 '_”3'_: ?r‘j’]l 2 an in~en*ive e=
» -~ e -~ 3 . e &

e QA MWTIZLLE TRALOUZh the 208t Deetift Asvect.

That is == and this gets bask %0 the allocation of resources

chat if, in fact, vou =oul? take wvour money from one area ¢

(3

.4
w
a
w
of
a
O
.
o
0
J
or
I’O
a4
*J

society and invest it in reduciag 2ublic ri

n

ar

Ww

level, vou ougat to do that, The incentive
tenefic aspect.
R, CHARIOFF: Are you e:
Y2, O'DONNELL: tthen I say cost benefit, that's

conceraing the Alara., I acgcept the Alara, ves.,

R, PSRAOW: But the Alara is fairly meaningless,

AR O'OTIDLL: Yo, 0. On & specilic =~ost henelit,
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3R, PASI: It seens =0 me that we've already talked

t0 scme e:xtent of the several reasons why we night want =0

-
-

(%]
or

. b - e - s &2 & -
auclzar powaer as different Srom other eners

one, Thauncer Starr says because it's a new technologyv, i

-

oears tue burien of market penetration whizh nmeans that th
newcomer Ras <o Sear special advantages over the existing

vas, The seconi one is the 20

.
ot
"
17

H

'
.

e
=
(RS

s £

. % ol 3 : . : & . %3 E | b *
vesteriay which is basically, 42 you kill a nunbter of secrle
- - & . e A €S vaa - - - s AT s mmimn A~
sor:t 02 oa a very 2iffi1se Lasis because 927 existing cocal {
-t o » . ! N R T e PR 3 - - T T L |
technoloqy, you're not likely tc shut dow = al indastry :
!
i
- < » - -~ 1 . 2 h | -3 : ’
bat if we havve anothsr Three "lile Island ant it's a more |
|
szvers asciizns, then thera nay -e alot "ore severe sonssguencas
&vE " TACIIA shiav axpect =he numter ¢f deaths as ecuivalens and
v€ 32r% Qf =oichaed 1707 that - {
Arrs W » - - - .- s 2 e . % == e
-:‘-.\AKA.‘ DHU.J-_: e 30:: w ud rTdied ::‘.3: C-: 53(:97: }
i a - : . : 3 11 aes e M
inas=uch as it nmav come into the Alara priacinle,
- — - p - e a3 . 2 -
JR. PASE: I'm not sure == nave we ri:led it cut? It

geexs to me that the concensue, excent for ‘lr, J0'Sonnell is

that we may want to agree witli Zan's 2osition --

2R, COZERAN: They're twWo serarate wavs of nanaving
risx reduction., Some neonle are trving %o 4Aistinjguish one as

v

=R

i=<al one we 2iscussed

1

| safety ax! mavhe that has to apyly to ancther tachnology and

. 2 PRl :

H

' anot.er is aow far C-elow that vou 32 through some sSort o<

. e b nn

| cenelit cost Alara ==

- '
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JR. PAGE:

me that where these

One 18 Joi% of an absolute risk concept which are suprmosed o
ce so low in risk that we sile step questions of intertemporal |
eguit. = so low in risks so we essentially don't have =0 work

At ut any severe ccocnsequences of shutting down the industry

Jeciuse ==

Let me try %0 respond to that,

== in my unlerstanding you have

)

JR. OXRENT: I don't want to say that,

enough that I think

whether the rerson getting the risk gets a direct “enefit, In

cther words, the person living

)

ncoss tnhesa nimters

83

oth intertenporal a

R, STARR:

sonsiderations and if we can argue that the distribucional

consilerations are more important for nuclear power than they

are for, sav, avirce

1

that these absolute numhers = these tens to the minus fives

vou don't have %o look at gquestions of

So vou're saving that voui've
sunh =hat the distributional
re =-

Right.

It seems to me that those are groper

lectric, then that's an argument that says

should reflect the differences.

JR. STAXR:

JR. ORKREAT

0f view of the neople living %today, 1In other wort

lots o0f people =-

¢ But I don't think thev are

T -
-

nearest the plant nay get ==
triet

:onsiie:a:ionL

from the

f‘ﬂ -
-

It seems +p

two apnoroaches.

's low

or

0

'
-

in

3

there are
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2R, PAGE: o, I think they are both in terms of ==
DR. COCHRAN: lo, what I'm get=tin to is that I think
| there are 2eople living below dams who get no benefit from the
dams and get much more risk than the people = than what we're
sropeosing here.

DR. PAGE: 3ut I think that's part of the soint, that
people ars nore willing to ==

JR. OKRENT: You gat inundated in a place tahat would
never ce under water after the 2am is there,

OR., STARR: Toby raised a point which 1is a
sophisticated way of talking about tihe difference in the kind o
ieaths ani iajuries that come out of a major auclear accident,
not cut of a dam burst. A dam burst is like an airnlace
accident or an earthquake., The effects are sudden, thev're
fast, the living population in the environment gets immediatel
affected but future Jeneration effects are of a sociological
rather than a physical nature, The == one of the big concerns
one of the reasons of the public imagery, if vou wish, and
qifficuley of evaluation, is that except for the verv minimal
probacility of acute deatns frcm nuclear exposure, almost
everything is latent and there are fears of mutagenic and
genetiz effects down the road, whether thev're right or wrong.
The costs are paid in an intergenerational fashion and ==

JR. COCHRAN: There's alot of uncertainty in dosages,

JR. STARR: Qight, exactly. All of these things are
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uncertain and so there is a2 31fference in the nature of =he

public healtih risk ==

SR, OXRENT: Excuse me, Chauncey. I just want %o ma ke

one point. In fact, pecnle have not looked %o see whether t£h

are not the long teérms effects Zrom dams, but I have litetle

doubt that I can £find sitces where dam failure will lead =0 the

h wi

n
(G
4 )
'J

henizals wh

I
O

discersal o

j&?
(5]

effects, an

nuclear aczident.

MR, CHARUNOFF: 3But beyond that, I think the public

is concerned with a nuclear accident. I think the public conc

- . 1 g . « < Y n e &
with a nuclear accident is really =« is takses svo forms., One

is what vyou night call the informedl publie, “us I will wager

that the typical public reaction %o the nuclear accident is

‘g

it scares then and it 4does no% distinguish between near term
and latent effects. They see it in terms of the mushroom and
the immediate effects,

DR. PAGE: Well, I chink that's being unfair to --
I mean, if yov told ne, you know, there are two 3Jamisles, one

of which is .3 chance of getting killed by a Jdam breaking and

the other you have a 13 chance of getting =zancer, I wouli have

no trouble at all deziding which risk I'd want %o live under.

troudle at all and I think ==

64

IR OXRENT: :'{C'Jse ma == which wou

JR. PAS

"

1 leadi to these same long term

can probably calculate larger ones than from a

|
|
!
|

!
i

1 3 & . e 19 o & 3 i
¢ 11 Car rather get killed by the dam eban |

ere
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it is, 1It's nct jus
| the mushroom clouls. It's cancer.
§ e ' ¢ & o nVip~ B -3 e m ey o o2}
ARe Q'205HELL: I we've reached this zoint where

P ————

with wdy nuclear power is viewed the wavy

we'r: saving, okay the standard should “e 3 i

AT o)

have cancer. -

JR, OXRZUT: Well, let me pose a guestion. 3Suppose i

you knew it was thae lam this year or cancer 20 vears from now?

In otrher woris, the accident with of them would occur next yeaa. |

What would your Jecision bhe?

OR. PAGZ: Well, that's harier.

OR. MAC LEAN: That's not the gquestion,

DR, PAGE: Yo, that's not the gquestion because I
think we've carefully finessel this this whole time. I kaep

pressing che Guestion about == thev think the number's low

enough and so it loesn't nmatter., Okay, if we made the nunbers

low enougl, thea it lsesn't matter, okav? 2 n, either ws
- - e - - S 9% sc . ' * o -
| ACCeytT YOIr 201at O view Oor we ion't, Let ne also respond

S0 the Juestion about tae lam and the toxic wastes of the

chemicals. 1It's perfectly clear to ne that when people are

concerned about long term genetic failure, reproducstive failurae,

neurclojical disorders and cancer, people are very upset ar

1

I think peodle have real ~oncerns about their way of dviag and

- — . -

this is a propver concern. In other words, I don's

mak2s sense to simply add up number of deaths and that's

-

ome deaths are worse tian other deatis ani it has alstc =0 io




14
15
16

17

‘..." 0
which I theaght I heardi a concensus forming here - we're making

the judgement that we do, in fact, that these temporal

intergenerational thiags, or whatever they are - that we know

enougnh about the problems, both 2n the nuclear side ani tha

non auclear sile tr arrive at tiis judgement and I =hink we're

-

|:each that conclusion, I think we're kiiding ourselves.

DR, COCHRAN: Let's relax the statemen: so that mavbe
wWe can jet a concensus rather than saying should they te &4
sane. Let's have the nemative of there's no basis for =henm |

-eaTah

32ing == in our viaw, there's no Hasis that nuclear risk should

TJu ta2 317& A3 ==
]
‘ . 1 T - - - P 2 - 2
; iRe O"WONIUTLL: There is no basis for my oniniss of
|
!
| saws a~ S 3 4 s 28, -
| Saying thsey should e diffsrent,

JR. STARR: "ell, what Dave has said and wr:z

- -

(think is the genaralopinion of the nuclear inlu try, and again,

-

I don't want to get in an ar7yument over the numbers = I'm

aeins T L -

talking asout %he thought Hexind the nunbers = =h though=

cehiind the nimbers - the nunmber sufficiently allaws it so that

1

!:he areas of nncertaintv about intergeneratioral effasts are

1S3

!

resse:d in that numcer. That is. if £his number is 3:hieve’.1

|
|
|

- T

is taken, anil I thiax =1i

-
115 13 wihat you were referring tc sefore]

b

Pretending that ve know what the problem is. We =hink we can |



S » e W W

10
11
12
13
14
15
16

17

¥ U B

~oo-
WS A

and if you stop looking at that area of ignorance, as DJave
pointel ous, therae's an air cf'i;nor:nca o7 many other areas,
too. It's tie uncertaintites of these areas, ani bv getting
a nunber low enougnh, you can push that aside as a secondary
issue and I think == am I reflacting the thought belind the

aumbers youi're proposing?

R, COCHRAAI: I a7gree with Chauncey. I think the

.

indasstry telieves that the numbers that the ~- the goals are

lew 2a0ugh that you neet the goals without undue economic harm

to the industry and therefore they £ind the 3oals acceptable

- e - . - - - - s ’ -

Al San 28 2usa3l L 3 : 2 11L3NLS a8 95 these otaar

- 3 = - ok ' - : . - T watms 1 =

SEORIENE: THat's nhslr arrmenct. I talknd < 1lot of people that

would probasly accept tie jgcals cut woildi never accept the view

of the industry that they're anvwhere =2lnse to approaching the

gcal.
JR. STARR: But that's 2 Aiffersnt argument.
JR. LA PORTE: 3ut it's a relevant one in terms of

safety 73cals.

R, O'I0MMELL: T think we've come at it at that way

in saying that taese numbers are such that these effects ara

- T

minor but in answer == to say that nuclear should be safer :ha

other things would seem to say for other things we zsould have

higher level of risk anl I just don't think that we're 1t the

e

soint whers we know anoush about these othar

"

isks to oo %hat

e
l
3
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2 DR, STARR: I disagree with vou, =4,

O.’

irse, c:i:eri*
3 like this are good for what? 10, 2C vears? There's going to
4 Se other ~omnittees sitting 27 years from now reacting about

5 numbers anl changing things., The zoint is that we have more

6 experience - naybe not all th fine detail xnowledge, but we

7 have more experience with thoss technologies that have feen

X arcuand for 20,30,50, 100 vears and basei upon those experience
9 | we're much lass likely to be surprised and it's the uncertai &
10 | in the nuclear areas because it's new and the surprises are ap$

11 £5 e greater, ani for thatreason, tiera is 1 difference, even

12 thoigh there are :ncertain things about ~0al an?! =he lone ranyq

13 @ffects on health an?! 32 on., Tha2 total integrated uncertaintids

™

14 | are less. If vou put a statistical distribution of our
1§ | knowledge on coal, it's going to be a sharper curve than that

16 | on nuczlear.

17 SHAIRMAN SLOVIC: We're going back and forth now on

|
18 | something that we've == there are a number of issues here thay4

19 | I thaink we need to attend to and I'3 like to zall on Todd now

20 | o get back to what he wantad %o raise earlier,

21 DR, LA PORTE: Thank vou, llow, there ares sources of
22 | uncertainty on the one hand, in thinking about moving from th
23 | proposal of gquantitative safety acals to thinking akout =he

implementacion and let me suggest some logic here ané then we

|
|
|

2an talk about it if vou choose to. <Istablishing qua:tita:ivEJ

" ¥
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safety goals is based, or can Se, based on the assumption that

i€ they are attained == if she health and safety of the public
would e assured now and in the future = if vou have uncertaint

as taken into acsount after whats you've heard, 1In using these

goals as a basis for evaluating programs - safety srograms in
Feactor operations, it's assumed that reactors ~an be designed

and cperated to attain the dasired performance, or theyvy can te

determined not to and shut 2own or at least limised in =heir

-

denloyment, Otherwise the 3cals would he harmful rasher =han

nelpful, Yell, taking this as a point of departure to

understand the implications for agreeing on the »ropcsed geal,

-l el
s T el

.

ree asna~e:s

'Y
v
[
O
O
.‘
W
("
o
(oW
£
ot
3
[
o
o
o
’4
b4 |
.4
4 |
]
or
pe
[

a

o

te2ntion in the context of safasy orograms generally and the
requirements - they're tahe requirements that cost and
Procasility of realiziag them in four 4ifferen= areas Lat

. -~ -

3

me just list tham, and what I want %0 do i3 finish wis=h stating

what ay preferences would he for safety goals in adili=ion =2

the guantified ones., Thev're the reguirements for =-s

|Sollowing = developing anAd Srerating sower planss as their
T -

aumsers grow Irom, sav, 130 =o 309, over sheir four =5 Sixg-vear

k|
|

lifecimes. 7That is, can wve assure - whas are the recuirements

1

|1ecessary <o operate at a nNijher level of the liakilisv =lan
!
'savs ey 30 in aumber cver the aext aumber af 7ears,

Secondly, %o develop and sperate an adeguate

wn
i’
[
o
17
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Federal regulatory system in parallel to the reactor fuel

sycle 3roweth implied by the numbers I spoke of before.

DR. MAC CLZAN: Will you repeat that again? |

DR, LA PORTE: Development aud operation of an
adequate State and Federal regulatory system in parallel tc the
growth of reactors.

Thirdly, to develop and maintain an adegquate plant/ ?
community emergency response readiness capacity - to get the
hell out if you have to if your other things don't work, and

fPinally, to proviile the resources necessary %o
relress of the consequences of major errors and Sreakdowns
were they 0 occuyr. That's =i =izivatinn sosts and cleanup
sosts, e=c., Those four zhiags.

O}, ORRINT: <Could you restata that first one again?

9. LA PORTE: Sure. Just the operation.

JR, OXRENT: What about the operation?

DR. LA PORTE: Whatever vou have to 1o to operate
plants at the level that maintains the ocerational recuirements
that are necessary to meet :the ==

DR. OKRENT: To meet these same goals.

DR, LA PORTE: VYes, ves. All I'm talking about that

they have %o 1o that assure that the gualified levels of

performance released and so forth, are obtained =-

JR. OXRENT: Are still being met with large numbers.

JR. LX PORTE: Yeah, with large numbers and ==

1
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DR, ORRENT: Not a change in coals, but =-
9R. LA PCRTE: 1Mo, not a change in goals. ‘
DR, OXRENT: But you want to be sure that they are

b2ing Tect,

OR. LA PORTE: Yeah, The reason I'm stating it this
way is <hat, I aporeciate, as I said before, the logic
underlying the == the analvsis underlving the spezifications
of a gquantified - or the quantifications - what ny concerns
are are really not only that we could agree on that logizs, but
that if they are applied to an extending number of >lants,

along with the regulatory appartus that's necessary and the

emeriance response capabilities tha

o

ArT2 1580 ACWY naTsszaY’’;

along with == thae {°f iv joes

one

ot

T~ 4 p ‘13
aing Crews 1D, actuial

w

hagpen, you have resources availanle to taxke zare of the

prokblen.,

MR, CHARNOFT: Resourcses other than emerjyency =-

JRe LA PORTE: Yeah, I mean like the in == it's a

™I kinl of a thing hHhut that's the only thing I can imagine,
W ow, what tne answer to these questions are - vou may
iiscover == I lon't know what the analvtical answers are to

these 2ut I want to know them %0 Xnow whether the goals that

you specified == what the implication the society would »e for

trying to == Zor attending 2o neet then, and ==

JR. STARR: That woull be the same no matter what, 1

mean if vou're j0ing to lise, it would be axactly the same noAJ
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matter what the nunber was, S5
JR. LA PORTE: That's true. It wouldn't make a >dit
of diffarence. !low, it's possible that when you went throuch

this against the goal, vou say, tiaat's not what vou had in mind

let's see what we have %0 30 in %erms 0f goal structure, I mea%
. . ey s !
Jval specification, to see whether the efforets to achilav- thein|
'

sould te realizedi on the level of socially =-

CHAIRMAN SLOVIC: “oull! vou be a little bit more

;
I
|
concrete about where we m.ight be surprised and feel that scmeth
l

JR. LA PORTZ: Well, let me just specify what ny
intuition is tha* as you move past 100 power plants -- we have
70 or 65 or sonething like that now, up t0 == upwar4s sast
150 =0 220, that %he proclems of assuring the kind of sersonnel
atteation aal so forth would be nuch more Aifficult to attain.
You 2ave %o do more things to kee» pecple = all those neople
operating at =ne level of a reliability == vou know, we talked
atout that,

JR, STARR: Is that an exanmple or a »arallel to show
«hat that's true? I mean, you're just juessing that., What
examples do vou have that as the nunbers go up the operational
attantion and care goes down? You're making an assumption and
I waat t9 know what leads you to that assumption.

2. LA PORTE: UWell, the stores that we're hearing

out ¢f the submarine === it nay be difficult for them to now

maiatain the qualitv of personnel that they seek and vou have

-

'
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the same thing ian == what I'm saving is that it's not that vou

can't 30 it. You go to more efforts to maintain the level 0f ==

9, STARR: Well, would you say the airzclane zilots
today are less competent airnlane pilots?

JR. LA PORTZ: Yo, you're not hearing what I'm
saying., I sail the efforts =0 assure level of reliabjlity and
competence - Y01 have to ==

R, STARR: I nmisunders=ocd. I thought vou were
implying that the == vou're making a bcasic assunption that if
the nunkers 70 P ==

9. LA PORTE: You didn't hear what I said, I said
what are =he requirsnents anl their costs of probability of
realizing the reguiraments as - for loing four things, as you
increase the number of power nlants, in the systenm.

DR, COCHRAN: A= I undarstand, when you had one or
two airplanes, they only had sort of a compass and a stick and
so fortn and w'th what we've got today, they're alot nocre
complicated ==

JR. L\ PORTE: You have to work harder to ==

MR, CHARNCFT: That's not necessarily as a result
of higher aumbers.,

JR. LA POQATE: That's right. The other example you

askeld for of wha= I meant 5v that = I think the other one 1is

[

wall, =he rejulatorv e can talk about in a little while, Bbut

there's a taird point and that is developing and maintaining

i
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adeguate community emergency response readiness.

that's s0ing to %e -~ if we really believe

that's going to Le really hard to effect over the

and over the ay...rs of communitie. that would he

Putting it the other way around, what you have %0
that readiness orn the parts of those communities,
TARR: Well, you're confusing vour
with where the cbjective can he
are already the trad

it seems =0 ne,

NRC and the industry generally of many other regul

reached and the obijec

N
UUS
I think that

that's necessarv,

lifetimes
invelved.,

i
|
|
|
|
40 toO assu:e!

objective

tional objectivas of the

|
i
i
|
-3 ,
sives, |
|
ated areas i

whiche= are similar o thesa. Your perception of the o*‘ec.ive4

s0ing 20 be difficult to reach, I do0a't foll

are

-

JR, LA PORT: Well, I 32ess

way, 1'm saying that

way I put this for the third time,that ny intui

that it is not obvious that the incr

sower plants, going from what we now Xnow with
without shange to 300, That there are no 1iffer

regulatory effcrt or personnel rejuirements,

9R. STARR: Yeah, but I was saying == I

vou're listening to what I was saying.

MR, CHARNOFP: VYeah but his guestion is
impact on the standard?
JR. LA PORTES: If you have = if your

then -e attained

ow =hat,

it's not == well, let ne =el

ances in

standard

for ten power zlants, |

-

8
: h-a. {

ticn tells me

ease in the number of :

|
|
|
|
|
!

don't believl

how Z0es th

il

can

J

69, can ::ansf?:

-
-
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where if you applv the same standard to 300 it couldn's vVvou

couldn't maintain the ==

MR, CHARIOFF: 1If the naswer to any of vour four

gquestions is no, it couldin't he done then ==

JR. LA PORTE: Or it would be so costly that vou

can't imagine doiag it., I mean, there's a number of ways you
could ==

R, PER2OW: Why did the cost of community scram go
3P unreasonanhlv, if you had 150 plants instead of 70?

DR. LA PORTE:

ell, I'm not sure that I want to put

it in terms of from == that as vou spread tne requirement for

maintaining community readiaess %o l2avsz, vnu have two kinds

o0f problems., OJne of them is that veu have the plans = hut to

maintain the sozial readiness to

28
aslec?

them over

frames involvaed == that is, where nothing happens

kind of problem =~ simply to maintain == I thiak

the time
for 50 vears

the social

standards mav
be 5

is nct really

maintaian th

I would find

on a >3d~vear

the iacidents

time,

vary well -e,
COCHRA\!: Let's take a hypothetical example, whigh
regquired, but suppose evervbody were reguired %o
stock of iocdine tablets for emergency >urposes,

it difficult ¢o insure the implementation of that

Dasis.

|
LA PORT: I think that if you have 3007 plants thae

of accidents would be more frequent per unit of
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L4 1 OR. STARR: The objectives here writtea down , thiqk.
2 are reasonable and implicit in many of the things the
3 regulatory agencies are already doing and I do think that one
4 | has to consider how one affects the civil systems, if you will,
S | and regulatory systems as the number of plants go up, I don't
6

think there's much argument about that, but your next step was
7 | to zarry an implisation thas this is going to be =00 diffisuls
8 | to achieve, ani therefore ==

9 2. LA PORTE: Well, myv own iatuizion is that we'll

10 | se surprised of the level of effort that will be required ty ==

11 OR, STARR: On the contrary, my intuition says juse

12 | the opposite.

13 DX, LA PORTT: Thean we sh01ll réecaming is, shoulia's
14 | we?
15 AR, O'OQUNZLL: The four principles, I think, are

16 | something that I certainly =an endorse., I ion't know sow they i
17 | relate to the safety ==

18 | CHAIRMAN SLOVIC: It seems to me that we're lacking
19 |a knowledge based on which %o evaluate this. I m2an, I think
20 |that there's a feeliang that your concerns are legitimate, bus
21 |there's no consensus about the diraction ==

22 72, STARR: Well, we have some knowledge o? :his, '

u

Jperations evacuatad on an amergen~y basis with ne srior

4

|sreparation at all and have been Jone very exvediticusly and

25 |lany sociesy which h1as some internal structure san focus in some

l
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ion't Xnow what the answer £0 that 1s Dut ==

of these problens when it has %0 and this is not the only
proslam., There's a whole nix of these in our society and so
society has to have some level of orjanization for emergency
responses, This is just one of many things.

O, COCHRAN: Well, let me give you an example on
the seccnd one, develop and operate a state and faderal
regulatory system where I think we're experiensing now is
somesning of a failure and that is after the T/1I acciient we
withdrew all of the staff off of the new licenses and applied
them %o the lesscns learned, and so forth, and now vou get
a little pressure from Congress to crank the licensing up and
vodl abaadoa the TMI leesons learqed and go kavc %3 Ll
213a%3 until vou caznot = you ioa't have an adeguicts sy

JR, STARR: Is that aven now?

O3, COTHRAN: How, at 70 plants.

ORe STARR: Yo, what I'm saving is that LY the tine
we get %o 3)), we're joirqg to have to have worked that
problen out,

DR, LA PORTD: You nmisunderstand the »20int I'm
making., I'm wanting to know if we were to aprroach so>mething
mOre Lhan we aave, what would ne the loading on societv £0 worH
them out? %What would it take? How rmuch pressure on local

and state regiulatory capacities would have to then e = ani I

. -y b A o » b
1R, JAAIIIQOFF: Do vou think we grow 2iffarent than
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linearly with the growth of tiae plants?

J3, LA PORTE: I exnecst so, There's two hvoothesis
asout that ==

J2, PAGE: Zan we focus just a little more on sert ¢

the problem at hand and it seams to me that first of all,

PIMNSIUIINE | T m——————

- -

there's a large empirical litsrature on scale prohl=n2: ==

industry cost control and that sort of thing. lasa projects

nave Deen studied, and =~
JR. LA PORTE: Taat Joesa't tell vou very much,

7, PAGE: Well, I think iz tells you alot of what

y0u're worried about is that quality ~ontrol becomes harder i

whea you smals 12 331 vou have o

za?l sraseiurss and when ‘

i
o

‘e
n

i

yau 30 away Sron aanl teoling aal ghat soret o
is 1 well stuliel prozlen, I tiink, ani che noint is, if I may
intarpret Vo1, is zha* the emphasis is alnost entirely 1gen

safaty for one plant anl! there is an obvious thing = an |

evolutionary lvnamic problen, which I think we all agree, At

(X

leasts I <=aink we agree, that there is, and it's adiressing one|

ps
or

he contex: of what thre

=S

"iet's o

ot

set of problens and i

e

industry's joing to look like as it —shanges over time, then

somewhere along tie line meone's going to have to addiress

6

these guestions chac you bring ‘i1p.
|
R. CHARICFT: %We agree! with Todl vester-ay when he
made thast »o0int that if we're talking about 1,000 reactor

iniversa, it 20ould well se %hat these szandards woulil 2e
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different ani ocught to be mnale more stricter.

SHAIRMA SLOVIC: If we ion't have anyvthing

on taat ==

AR, O'20MELL: I'd be willing to reconvene at this

time = the same group, when the 301lst application comes into the

MRC, We zan readjust these safety laws,

IR, COCHRAN: Are vou inmplvin

them iz woilin't ==

IR, LA POATE: I'm sure vou were teing

-~ -

g that if no more ne®

I'm sure it's time for a break, but 7y own sense of =hi

what gets nlacei aad put emnlovees over the aent decade

| 4

o
wd

lon3 life and tiac thev'll be pressure to maintain then

of the reasons you raise! ia the norning, that is, to maintain

expections of the industry =-

JR, COCHRAI: They'll e pressurel to utilize them

ari to thes¢ salety geals, If there

: wa?1Y L“av
are, we'll have

R, O'IONNELL: FProm the industry viewpoint,

£act recommen-lel, since noone's reallv attempted to do this

1

sefore, that whataver goals are established he on an in

basis or some trial veriod of only three vears or so.

cshare's gct to be == the application of

v

some trial

‘J

we're going to establish goals that are

(¥
W
W
"
(0]
.

this has to go

eriol, . think we're fooling ourselves if we thini

going to stand

'
-

further

£xge=ious and

5id

s is tth

with
a very

for sore

wa, in

terim
I ¢hink
through

for S50
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DR, LA PORTE: iy ooint's a different one, and tha
is chaz what I would == if I were to ask myself the guestion,
what's the implizit error that =-

JR. STARR: Omission,

O, LA PORTC: Well, it's the surprise, What is is
that by starting out = vy using something like this and range
of ysher sort of apparent solutions to the nuclear materials

handei in the problem, which has a very long tine into the
social fature, that we get committed to arranging things
thinking it's going o be adeqguate for the very larje scale,

a3 the very large scale and discovering that it's not very
adeziate at all and then we'ra stuck,

R, STARR: If you're proposing thut thes izs lLe

(1]

-
v

"

stuiied on the scale up tine at advance! basis, I would agree.
I think it's worth doing system studies on these an? 2n the
operation of the institutions, the structures and the likely
and the octions, but for accomplishing == well, for exampla,
one of the things that the industry suggests is standardizatio
to simplify some of these proclems., Cne of the otjections of
standfardization is it tends to freeze engineering into a fixed
forrat so the fact that that ought to be studied and argued
bout and options developed for it, I would agree and I think

ecommendation, Is that it?

"
™
or
[
5]
'
"
r

L5}

DR, LA PORTE: Yeah, Well, it's not == sure

woall say tnat I'm agreeing, but I'a.also suggesting that

e et R
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the = that we e informed about the results of these studies,

regards to the ~ost in dollars and in institutional shange
implied by these guestions to reach the joal if we were %o

accept the goal., I can imagine a tine == I can imagine a

e et ‘_,.__g,. =

situazion of saying, well that's the goal we want and if that'

whaet it takes &2 30 it, we don't want %0 40 it because ==

93, PZRRCW: I think there are at least three things |

-
|

)

1
involveil in here that haven't bHeen studied and I think it's noq
just a case, Chauncey, that you agree that they should Ze

studied., I chink he's naking a stronger case, They are, to

some degree, counter intuitive, They are not obvious and

thgrz = o2 203 ianree they may He rather ex~losive when '
|
sxamllel, $2 sa2av Raven't been narticularly examined, Thers !

are taree thiazs., One is, when you == it's just sheer resource.
|
Is's like availability of manpower or regqulators. You just

san 't make the 'IC anv Ligger and exvect it to0 de at all

effizient. I thiax ther

's 2 prollem tihere, Then, there's
anccher xind of problem, scale effect which vou were referring
o which is a different thing than sheer resources, What

happens when something gets bigger in size, volume, time and

so forth, and then there's a third one which we call in social

science metadology contextual eflects.

DR, COCHRAN: Why are vou somplaining aSout the

MR, PERRCW: I'm trying to explain it because~ well,J:
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try and explain words when I use them and I prefaced it > ’
saying something we call in social science as contextual et!ec:%.
This is the difference between an indivilual being == an '
individual characteristic and a situational characteristic, %0
for example, you can have, in group dynamics you can have a
tipping balincc of 25% level where vou put in a little »it more
and vou jist cover the whole group with the change of attituie }
group pressures and other things ~ome on which make vou == nak;s
the group behave quite 1ifferently than it would, with a very =
|
liccle small increase or change, deviation in attitude, It i
devends upon the context in which it takes effect, ;
Yow, what Todd was referring %o was one of these !
|
would e the nuclear accidents that vou're going =0 get every :
year when you have 1,300 plants, if you have == at the proper |
probadility affix figure. That's going to be totally
Aifferent, and I can readily see, from one every 100 vears
with 100 fewer plants, That woull re the kind of a contextual |
effect. There's prokably alot of others that wve haven't
thought of, because we are just not used to this kind of long

range planning with highly toxic kinds of substances and so

it's sayingy vou mav be in for some real surprises, which
the yellow book would not sontemplate.

SHAIRMAY SILOVIN: low can you adiress that in the
sontext of j0als? Can you build in an extra conservatism for

that factor or what =-
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OR. LA PORTE:

It says gualitative goals,

don't know much about = what I'm saving

exeamplications for

something like the

nere, tha+t =he

reguirenents, that

.

extraoriinarily orzanizati
serious
icesa't mean
nanter. You work
20 ininize the regjilatory
the
oversijns

or =Onitoriag or

fgeieral level., Parentheti

o g -
¢his counsry, uanlike Frane

Soviet Union, ta2 reguairsns
regalatel nas

don't lixke

one

)
b

culture a:

technological cr any %kind

Well,

following and

2lant desiyn,

R -
accidents, I
zer?

t0 minimize those kxinds »¢

let me == wnile vou

I don't know what they

plant 4design are operations >Hut

facility scale and op

it is on the plans o mininize the need

onal kehavicgr

zut it means

things

. - A - - - P T
-3-& R RE N B 3-3 -eS = M P
gneration L0 not regalre

witsnaing at the stats an

“

T % b . .
allv, let me just sugge

a, gerhans, and certaialy

of 2olicy cost dencs®i= 1=

having to 4o some things =!

eologizally, so that you
nology, and I tnink that

here with regard

317 |
|
|

tackle that,

LR

nean. |

ie's

2ollow the first three points

rational

far

-
e falapal
... -
retalazery |
i
! eba 1
- wes !
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society wants to have watchel - ioesn't trust the operators,
that %hat's 30ing %o have your 2ontextual effect, at some point

I don't know when it is, but as you grow with the nunmber of

watcsners that voi have to have to tSe assured that the 3we:a:cri

o
1]

are do0ing it the way you want %2 have them 1o it = that's a
real nolitical cost hecause it makes us feel bad about ocur
goverament, ‘lot really us, nu%, as you see the regulatory
activities increasing, and that's onlyv a trivial reguirement,
Clearly it's desijnel ¢to meet tha needls/~osts of the
comaunity, in orler to maintain emergency response readiness --

well, I lor't know what that means exactly because I == bus

rcur

yantitative analysis, such as nresented here without trying tdq
make an estinmate of the fature trend, which that Zdecision leadd
to,

JR. PASE: And the impacts of those trends,

DR, LA PCRTE: 1If vou were to ac~ept that as what
wa were trving to meet in the face of whatever svstem vou

envisage nere ==

IR, STARR: That's right. Your worryvy is that lecisian

are joing to be nale today on Zairly limited criteria which the

.

iture consequences of which may be alot jreater than is now

e
-

u
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nercaived,

k. LA PORTE: Yeah, it

adiressing that thing o0f =« yvou coulin's

you don't know how to do it and

ia your social =<osts section,

2}, COCHRAMN: Maybe

process where the standard or the letermi

w

nazards consideration in loading the 2i

)

leimately they were forced to adiress wi

in ac

o

glatoaium before they startel at

. STARR: Sure, and I think ¢

s Bhan T shial
wite wellll & -

a833€,

the auclear =ass,

want o0 Jo that with the alterna

qa2l7ar, one i3 the same guestion for

DR, LA PORTE: Yeah, I acree wi

«2is is mv response

however, andl

compariag 1ifferent enerdy systems and ri

understand the jeneral point and I agree

shat we really can't ask H2C to 4o that,
OR. STARR: Well, that's a 4if:s

DR, LA PORT: ‘e keep asking 2s

carns for IC's role

3R, COCHRAN: I'd like to plead
ecual time on some of these other issues,

that is wi

an exancle of £his is th

tive ostion, if

's another way of savying -

really address thenm

O
O
(0]
o

hat's the other

Jesmo
nation was the 70

Rock p2lant, but

ie scale use of

w
o

en.

nat's an example of

«
.

vou 4don't g0
he alternatives,

th that {a the main,
0 the Juestion of

18Xs == I

9 b
. -
icult

question,

though =hat were a

3
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CHAIRMAYN SLOVIC: Okay. I think we really have gone

through this as much as we neel £o, I think there is an
appreciation of the points that Todd is making and feel that iJ
needs to be studied and considered although just how that might
be dcne is not clear. The direct implications are not clear, but
I think the point is very important.

SR, LA PORTE: I think the lirect implications are
that in terms of specification and gquantitative goals at this
time, that the uncertainties in regard to its meaning fer

|

implementation and the consequences of seeking to implement :th

is very determined. You've got to ask these kxinds of guestions.

R |
or
-
Ll

911
254

i—-..-’ -
P T e

T, 2TTAI%: I would hate to see that go in as a

oaslision because the decision the NRC is facing is really

4

*wo steps: one, that they set a quantitative gcal and the
other is what snoald it te ani the alternative of nct setting q
quantitative goal is to proceed without & quantitative goal,
ani your issues are just as relevant if you proceed without a
guantitative goal., The act of setting the guantitative goal
docesn't chaage the relevancy of your issues.

JX., PERROW: It will decrease their visibility.

CEAIRMAN SLOVIZ: It affects the level of safetv.

JR. ORKRENT: ‘'Mich could affect the level?

|
]
SHAIRMAY SLOVIC: This indeterminacy. ‘
RN TIARYTY v, : 3 ; - . - - L 2 » l

DR, QXRENT: Whish iadeterminacy? I think there may |
=
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Se more indeterminacy without these joals than with them and,
in fact, you may have a harder regulatory problem without then.

It isa't clear to me that thera's a connection hetween the

or stays with exactly what it now has, It's related =« if it'J
real and I don't want to ascribe the same reality or liklihoed
of importance to each of those, I don't think, in face, is's
relatel to this yvellow ==

JRe COCHRA "t Tle'va spent a1 day and a half within a

narrow definition of what these joals are, namely some

juantitative stuff like in the yellow book and without addressihg
Wlktasy tie joals whish the Commission shouli bHe considering
2232ld really adiress the implementation grocass of whatsver
ends up» in the yellow book and that, I think, is a much more
important issue that we should have been discussing yssterday
insteai 0of <= well, I hoce we get that on the table hefore ==
CHAIRMAYN SILOVIC: Okay, well, I think rather <han
start that, we'll break in eight minutes. I think we should

take 0ur break now,.

JR. ORRENT:

;Q
o
<

iy don't we take a short break? Do we
need a long break?

CHAITMAN SLOVIC: Let's reconvene at 3:39.

(recess.)

HAIRMAN SLOVIC: 4We've covered quite a number of

the issues that were raised even though we iidn't read into

b

concern and whether or not the 2C goes guantitative, qualitative,
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them formally, we somehow touchel upon them and at some point
we may want to0 take stock again,
Gaorge Sege inguired ascut == I guess he tock my

comment seriously about another dav and don't get werried, I

was just wondering if yoi want to decile that now, or see how it

goes or if there's some people who definitely have to leave at

JR, MACLENN: I wouldn't mind deciiing now that if we

don't ¢t tarough with the agenda that we either extend or
reconvent., I'd be in favor of reconvening, nayself.

CHAIRIAN SLOVIZ: Tonm, 40 you wani 0 ==

M, SOMRAMs Tall, T lon's Ravq 24 gvIat 3Neech
or aay good ideas put I tiaiaxk the process that ta= NI aad the

inscitution i3 operating under rijht now, is wrong anl should
se aliressad in terms of safety goals., I thiank arguably, the
issue's an e=iizal one of whaether one is forcing the license
ocrocess through in what I coansider a1 biased nanner and

enforcing these plants on the public, a large segment of which

S

ioesn's want them, I think there are things that >ould Dbe

done t2 increase the process. They could be formulated in goals.

I haven't any nice typel suggestions, bDut certainly the idea

L)

of tha Commission being up on the 2ill at the nmoment, the

orogposal which svarysody refers to as efforts to speed ip

licensing, and I think the rhetoric speaks for itself that

I'm =alkina about streamlining the process and maxking tae
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orocess more fair, Cverycody knows wnat the issue is. There
are a -uncih of plants that have been built and people want to
jet thenm operating ani the name of the game is how do we jet
them licensed, not nhow do we decide whether we're goiag %0 neeq
cthe saifety requiranents, or shoull we license them, so I think
the whole process has alwavs seen and certainly now is not a
fair one and I think we should =« some of the goals should ke
{
addressad to improviag that process.
2. PERARCW: I thought vou were going £o briag uv :hj
other issue that I'm really instcerested in, that you 4id just

vefore the cSreak., S3Suprzosing this here is all agreed on anl so

&
-9

"

*h, How i3 ==
R, COCHA\M: ow is it inmolemented? Thas's what

I'n briag 49, I mean, thera shoul! e goals addressing how

[ RS

o1& implemeants otner goals, standiards, or whatever ==
JRe STARR: =lY, "=, T both agree and disacgree with
you. I ajree that the !IRT process ought %o be reexanined, I

agree with you that the obhjestive ought to hHe sublizs safesy

4"

2R, COCHR\'l: How about public acse~ can :e?
DR STARR: ‘lell, that was g0ing t9 be 1y next voias,
I doa't there's anyvthing in the '!'RC sharter or anvthing in %he
congressional set=ing un of the YT or any obviocus roles for
the NXC gthat it should e responsile for rulliz acreptances cor |
ynacseztanse of the = 0f any =echnology shat it's regulated

that the issue of public 3ccentance is a politizal issue which
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the vellow book anl I think those are legitimate geoals, I

think =hey adliress ethical issues. OCne 5 those ethical issu
is should we be operating in the way wu're doing to ram these
things Jdown people's throats when they don't ant thenm,

OR, STARR: Well, vour discussion of ramnming peocle
down their throats, as far as I can tell, the HRC 2as been a
great: incerference in successful ievelopment of nuclear power

anl a great interference in enhancing puklis safety., I don't

W

=

think puplic safety has Ceen approved one iota by the
tervenors or by the IMC, but that's a separate nmatter., Tha

2as £0 Zdo with the instizutional structire and what function

and the very issuass of who plavs the role in i, but sonpletel;

aside from that, the issiue 2% whather =.ie evaluations of what

amount =0 the 2a3is on whizh: decsisions are Seaing nade in the

"

sresent T structure == cthe issue of whether vou have a

guantitative objective or no= and whether tiis kiand of approac

whica opened, that is, ~olleaTues have sugjested - whether

that is a good approach, is, I think, the issue that's Dein

fazed now. Your issue is a valid one Dbut ccmpletely I think -ﬁ

JR, COCHRAN: You just want to 4efine the problem ==

JRs STARR: .o, I just want t0 say that this is not

the place o0 discuss it,

o MACLED I think chat this has to e the

1
IR Lo

O

e

e0 4isciss that throughout this resort and I don't think vou

soulld ever come up with any kind of guantitative or other ret

-
-
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that didn't - that wasn't like this in this respect. You see

the word acceptable throughout and at some point it's importans

to examine what we mean by acceptable., I mean, and he's got to

raise the guestion of when you define a leval as ascnptable, =Q

YyOu mean acceptable to the publis or not?

JR« STARR: All right., I agree with that.
R, MAC ZZA0: I mean, that seems tO ce ==
|
IR, COCHRAI: 7To these technographs or to the publi::
JR. OKRENT: But I need to understand == I don't

understand what Tom's guestion is in view of his last comment.

I thought he had saii that these goals, if in face, they were

met and 12 he was sanisfied Lv the process by whish thev wers

2 la oL e S
met, night, ia facet, he s'iav, byt we

DR, COCHRAN: If the publis were satisiied by the
grocess, they might find those goals accentable.

IR, CXRENT: 3But I think he earlier said he disagreeq,

I think it was with Starr, that thecurrent licensing process, ;
in fact, is achieving this and he's alsc, I Fuess, nct convinc%d
that the current directions make it come closer to this. He's!
Jossessing the fact that they're going %o speed up licensing i
a way that might, in face, g0 the other way, If I understand
thne impliczation of ==

JR, CCCHRAl: Well, I'm willing to seagqregate two

TS T I

"
P
'l.
)
i

issues. One issue is whether, in fact, the prozess is wo

b ]

in a maaner that some group, like the ACRS, some hody weuld |
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| accept in, thaz's irrelavant :e711se they are uninformed.

Lal Bl
el

conclude that the goals are indeed to be met., I want to
separate that guestion frbm the juestion of whether the zublic

accepts that conclusion ani I think ,Charles here alsc wants

to make that distinguish == '
J3, STARR: Thev are zompletely different vantaqge
points.,
DR, CACHRAN: e says it's irrelevant in terms of
what's -eing asked tc this body and to this group whether or nat
the public accepts these as long as we can find, as long as

ACRS or ZPRI and the AIF agree, then it's quite oroper, but '

if there's sone rag tag :Iolks daacing at TI that don's

I, STAD; Tell, that's an axtrene way of pustting
i - Ty - ey ! - mE ey W e e e ol ™ ", s A et
is, but nu're on the rizat trasi, 7The analysis and the

evsluatcion of a highly complex technizal matter ought tc e
done by professionals., ‘liow, your issue is a cood one, D3Zen't
speil itc, Your issue is, and I thiak you clarified it =« the
guestion of what is publicly acceptable in the sense == and
you defire that as acceptadble to the public, rather than what

someone else thinks what the sublic ought to accept - that

jifference - that listinction isn't clearly maila and there isn't

a 3ood mechanisn from your noint of view, %o determine what thd

. . . il o
puslic is willing to accept, versus what, say, a grour like thg
ACRS savs this is what the »ujlizs ought %o accept,

JR, OKREIT: 3ut again, I want to make sure
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understand the point,

a set of goals like this ani in facst, bhoth of the indust

in fact, the rag tag people ianciag at

say "These goals woull be okav if we believe? they were 2einc

met.,* YNow, what == if I underst-andi what Tom is saving

MR. COCIRAN: So we “on't have

issue but the number issue.

DR, OKRENT: Right, but he's not satisfied in the

first place, it woull be enocugh for either

some lesignated group %o sav, “"Yes,

if, in face, the au.;i-, whoever that is, and I'm going

&0 tell
ajreement, iZ
fow does one zec

vou,

fact, tters i3 scre

h
'™
o
[
"
17
Wt

also agrees, assuning that

set of zcals and nine 7004 men *Yan,

propose! reactor meets the gecal."

one Jdecides that the sublic dces it?

o
o7

every nennter ot

2uslic have to agree? D2ces 39%, 3132 I would assune

have O be, YOu XNOW ==

COCHRAN: I
some taing

thas's not measurable, I think it's

: L
and it's

)
Q
o
b
O

i
|
Three ile Island, mxgn#

£areher,

to argue witih the goal

the commissioners orn
hese jJoals have Deen net .1

to ask

1

S | e —
1]

o
W)
m

e
[
o

3
o
po
(A N
'.4
I
O
. -

4y understanding is that one miqnt have

£y and |

Jhis
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JRe ORRZTUT: I think one zan nake qualitative
statements about puslic acsaztance of this technology versus
some other svsten.

3. S2aRkIs low do you 7et that sense?

. COCuRAl: Well, I =hink the public finds kie

]

flviang %o oe sort of, not a risky operaticn even though 3en

Fraaklia may have taken some ri-":. There are technologiess

or

at people have sonfidence ia, the regulatory aspects an'l so

£orth. Rather than try and run out and measure t'.. .n a llar
s0ll, we ought to be looking at joals. IS measures adlress i

tie vrozess anxi so forth, the iastitution recommendations so

taas vae vEll ges Detter nmublit agzetyizE,

IR STARA: iell, tihers werd FaoonMeniiatigns Tai= %
imorove tae .J's interaal Zfunstion, iyt not ecessarily o
marke ily change the ability of the putlic to commnicate. It

was jast to strsanline the operation, whicn was the word you
usei tefore, to make the IRT necre elfective in what it was
10ing. Those wers =ie recomnendations that cane out of <he

Yenneldy cormission., They 1idn't say anwvwvrherer that the nublics

wasa't being coasulted,

R le Tad® an b Tk  # 3 ' )’ - e
2R, COCHIAN: I 201"t have tie ==

Lot twoall i - - ~ - 33 3t
o, STARR: Well, I read the report and they 3diin't

make that point. Thevy mala alot of the other points,

U

- el - .y ) - » . " sl
s COCHERALLL Thev nade 32oiats such as the nrocess

a't saiak they 1sed the word sham, bus it wasa't a

O

-
-~ -

a
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fair process.

x I Jon't know whether they used the=- word

hey iticzizel the process.
DR, COSHRAN: That's right. Aad I thiak it's a

proger goal, gualitative goal if not quantitative, to be

aidressad oy tais group £o address that issue of how one goes
asoJ4t inplamenting --

|

|

|

|

J3. STARR: Yeah, 1t your answer to Dave waS that id

the process weras satisfactory, you weull save no guarrel with

JR. COCHRANI: I'm trying %o set aside an argument oy
~he momest *1as we already directe! as whether the level in :hé

yellow 2cok is proper, and it raisel the issue ia that it is
also guite propar to set goals on orocedure that addiressed
srocedare in an implementaticn and so forth, that it really go
to the heart of public acceptance or whether people think it aj
indue risk to them by csiting a power zlant, !
JR. STARR: I thought vou were =alking about pudlic

.

JR. MAC LEAN: You're not talking ahout something
)

separate from what is in here, I mean, you're talking azout

a

something that's assential to these., I mean, you've Jot

|
|
o
more, and che lispuce of various asgpects of them, >ut you raisa
i
i
she gues=ion, are these nunlers acceptanle? liow, 1is this an |
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a4
acceptabla leavel? ‘low, what 1o voa mean? I mean, there is a

groblem when you say acceptable to the publics, ‘fow are vou
Joing to decide that, but there's no problen. I mean, let's
net raise that guestion right away. I see acceptable all over
here and I don't kxnow what that neans. “Then vou ask =-now, it
seems to me that putting away certain disputes about various
mnaitia at some of the thiangs we were talking abou* this
morning on the Juantitative level, it seems that Cochran is
saying that perhaps given the right procedures and sone
gqualitative regquirements, that these numbers night e
acceztasle anil that this might be an acceptable gualitative
30al, Si1p00se we coull all agree on that? 'That would that mea
I 0on't thiak i% would nean that then, aay time vou requlated
down to that number you've obtained an acceptable goal. It meaj
only if vou've done it in th: right way, The right way would
have to ce determined.

One of the gualitative standards, I wouldi think, one
of the things that would count as processing, would be tahings
cthat would nave to include things the putlic could accept and
I'm prepared %0 try to take a stab a2t defining what was
acceptable. I t:iink == I mean, let me just throw something
out for a sugges=z=ion. I'm not deeply committed =0 this hecause

I haven't thouaht about it hard enough, but it has to be sone

anl acrmative criteria of what we think that a reasona»le

S
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informed, razional person ought %to accept, and that means that,

I think in a very sophisticated technology, you're going to have
0 rely very heavily on expert opinions and not just ¢o out
and promulgate something like this to a nontechnical audience
in bits and measure, btut there are ways, think, of achieving
this.

OR. STARR: 1Isn't that the Congressional process?

9. MACLEAN: Well, I don't know if it's the
Congressional == that's cone way to look at it., I mean, that

may be one way to talk about it, but in something like this, I

mean, vou've got a werv nartisular situation here where veou've

=% a nunber 0of exzert groups aal! thev're ivsidal on s22%ain |
issues, low, I would think that an kxiad of szafety s=anidaris

that would be Sound okay that the !RC would pass arocuni ¢o
ZPRI, to the Atomonic Industrial Forum. to the 'IRDC and Union
of Concern sciantists, would jet approval by all four of those
jroups, I'd be prepareld to sav there's a sufficient measure of
oublic acceptability.

JDR, PERROW: I just find this whole debate kind cf
oizzare. I =hink issues are being confused, I thought vou were

gJoing to raise the guetion, Ton, of implementation, and now

you're talking about public accentability, presumeably the
nuymbers, but I thought that dsublic == how is the puklic going to

Wi
m
or
r‘
. |
'-‘
<
o
(o9
5
(6
b

cceptability implenentation or do it in a

way that the public would acgept. I think there's a much more
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serious, serious, issue here. Look at == we have Xennedy

Commission, we got all those warnings, all those things in the
industries., Looking at the accident statistics doesn't seem
to make a dann dit of difference on the industry, They're still
doing the same things. You're going to put in new regulations
nere and set 1p these chaoters and nothing's going to happen.
That's what T think is the inmportant thing. D0 these things
mean anything? How is that goinag to shange one width the
behavior of any atilitv, any operator, anv of those thiags
sitting out there? That's what I would like to know and I
think the issue of whether

he pu»lic gets involved in tais

"

'O

is raally beside the point right now., I:'s whether anvboily
gats iavolvel in it.

JR. STARR: Vell, the industry has responded and :he4
have maintainedl that bhoth collasal organizations = they don't
do it overnight but there are alot of substantial things in
both organizations. The effort to set up this particular
exercise is one of the evidences of that. ‘low, we may not likel
it and from my point of view, the HRC has only- done a fraction
of whatothers do, but it isn't that thev're not moving, and
thes~ things do have an effect, 1It's just that they nove very
slowly and they don't muve in compeosite ways the way the sown
wouli like =0 see, or I would like to see for different reasons.

th the industry and the RC are relatively inocfficially

organized to respond, and they'll gradually shift as time goes

ath
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on ani they're Joing it. I'm not going %o give you alot of

instances, Dut within the atilities, for exanmple, as a result
of t=he TMI thing and the pressure to reorganize almost every
aiclear atility and set up a nuclear division instead of
rolling into their possible plant division. Thev've recogniz
that this is a special problem. That was victory numzer one.

The NRC, I =hink, messel up its response, but it responded =0

or

EEVEERRSERtEgs. T

alot of things. It stoppel the license involved and it pu

peosle on TMI and then it puz people on something else, and
so forth, so it's been trying to respond., It isn't that they

ion't have an effaect., Whether the efficiency of the response

0f iirection is a good one, that's a different muisetion, I
would agree with vou that there have 2esn alot of ismeriacstis
ia both, But I a't think it's a wasted elfort. Leét Te put
it that way.

JR. PEZRRAO%: All right, but what's geing to hacpen
with this? hat impact is this goiag to have?

JR. OXAZT: If vou waat to talk about impact, I'll
let you ==

JR. STARR: This woull have a real inmpact inside th
3C aad iaside =ha induszrv anl heing that it would have to ©

not like it,

somebodv might

group like the ACRS Supreme Tourt of a technizal nature, whizsh
woull mave =n seliave =hat hmased upon the foresesabls tschnica

segueaces which might occur as a result of warious events,

a nrcfessional review

or
.h:.
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DRe. PERROW:

JR. STARR: You may not
impressel because that's never nee
nowW to rationalize the 1
of your three-element picture., o
analytical structure Jdoesn't

I thiak it would have a very big e

and inside the utilities == inside
ryn w3 mal -l - am Tmeios Ama=a’
Vit e &80 6 ANl RO T8 JI82iSa=TIvNE

-

5 2lavs a siynificaat role.

N -
S

.

IR fhat's

-t

PERWN: join
dotaing. Is this only for aew »la

STARR Well, are vo

2

do if I wera raaning
kaow whas the NRC's going to do.
MR, 0'OQRNITLL:

Point, sure.
J}. PCRRCW: Okay,

Indian Poiat?

JR. STARR: iiow .o I Xnow,.

AR, O'O0NIELL: Well,

through and doing a

9]

ig risk stuly

3 design have a plausible

I'm not inpressed.

the = if I were

7his should

now, what's soing %o

right

e T

v
orobabilitcy of meeting tiais

De impressed,

n done - degre=s,

esign and engineering de:isio@
|
“wo e€lements

e
+.18@

)

kind of o

e

zZe
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w, that
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and this would creat

1
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£fect inside the defenders

as =0 what's iaportant and
iag process, o= - : j
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i
2 =0 happen to Indian Poin%?

ats?

u asking ne

4imcator of MRC? I don't

be applving to

happen %O

now Inlian Poiat is qoinq
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to hopefully access th lev4l
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requirements are such that you lock at things that everybody
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of risk posed by those units on that site. How, this is going

to be now subnittad to the NRC and the ACRS, I'am sure, is going
o get a chance to review it and they're all going to be lookin
at all these numcers and this risk assessment and somehow are

going to be e:pect2d to make some juigements as to whether or

nct that's good e€nough.

DR, COCHRANN: If it has an effect, at least it would
be indirect if we believe the statement that this is only
applicable in tigat water rsactors and may be more stringent
than these existing plaats,

MR, O'DONNILL: That's what this says and that may bﬁ
sar wall +vRat t=hz 2P dees, wut vou knsw, the use of risk
assessment =e~hnigues and safstv goals =0 ne i3 2 mechanis™
for rationaliziajy anld improving apon the way we 4o things now
and in putting the attention on the thiags that are really
important from =-

JR. COCHRA: Would vou include process in that?

‘R, O'DOINIELL: ‘Tell, you know,the deterministic

thought was the worse =ase, the louble ended break of the

argest pipe in the cooling system, There's an area of design

-

ina analysis that the -industry has spent a great ieal of tinme
and effors on.

JR. 20CHRAN: Three !lile Island was not from that

xind of ac~ilent. I= was a valve that stuck open and created J
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in affact, a two inch ocreak. The reason that ceople didn't
concentrate on those things was because the deterministic
reguirements were jeared towards this other event and it was
cointed out by the Xennedy Commission an? the Regovin Comnmissic
that the Rasmussen Study, in %fect, indicated that these
smaller type breaks were tigjer contributors, so if these
technigques can be used to really focus in on the things that
really aspear to be more likely and greater contributors for
risk. I think that is the rational way to use it,

MR, O'DOMNELL: What's the basis for your assumption
that that's a greater contribution %o risk than sinaply to

overall hehavior of the RC as an insticutio:

s
“
;0
9]
wl
"
®
<,
Q
[
ot

of an AZC that was promozing the technology and ==

DR, COCHRNN: I'm talking about == I'm trying to
jraps iz from the lesign standpoint., How do you get a Federal
design?

JR. STARR: Thev even fool around with other people'sg
lives, I'm sure. To £inish Indian Point, I would agree with
E4 that this process ought to te Dbrought %0 a poiat and if the
aumcers come out radically different in terms of probability
iistributions and therefore effects == then I think the NRC

is faced with a policy decision, which involves other factors

than just this alone, and it night very well be that if the

analysis indicates that the NRC =-= what this process makes

visible is the probabla segquence of events which might lead

| &
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L77 1 | accidents and if Indian Point then comes out badly in a case

2 | like this, =he 2C might decide to take whatever's acpropriate

3 | action %o shut it down or whatevar.

4 If£ it turns out that it approaches this answer and |
S | special operating characteristics are =-- increases staffi ng liké
6 | cringing it into this range, thev might decide to set special ;
{
7 requirements on ozeration, The grandfathering of scmething lz<ﬁ
8 | this does not mean thaz vou should act 90 through the nrocess
9 | for all the plants.
10 DR, PERRO: I must te extremelv dense, but I 40 not

11 | see how either Shorenham or Indiin Doint = Row vou take this and

12 |operats «vith this. This sets an owvarall 322l thats savs wve shoul

13 | have an ovarall ching like =hais. It doasn't tall me anvsain

14 | asout what anvhody is going to sav about backup svitenms,

15 emergency svstens, Should we have three emergency or four of

i

l

16 | chem? |
17 ; OR. STARR: On new or existing desicgns?

18 JR. PERROW: On new or on existing. It doesn't == |

19 1 £ind shis so abstracs.
20 JR. STA2W: It's not asstract o me., There's another

21 |whole technical piece that gJoes with this here and that's a

22 probablistic risk analysis, which is a highly technical thing

|

23 |that uses as besz as vou =san, engineering iata -- encgineering

|
{
4 |judzements. It joes through all of the analysis to sort of try|

3 to figure out wnaat tiie risks are on the things that we Xnow
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might fail and that ends up with a kind of a guiding number

that says based on this particular design sonfiguration, there's
a certain prohability of certain events happening, That, then,
jets compared with the target. 7This just sets a target and

that process is a very revealing process. It tells you a hell

of a lot more about what's going on in a plant, where it's weaki

Points are and what you ought to do to remove the weak soints.
JR., PERROW: That isn't what I understand about it.

That kind of an analysis has enormous problems with it, 'e have

a long ways to 5o before we can get any ==

R, O'D0MELL: I think that's wh§ we're saying vou

b g 1% what we've 30t - an institute +has's in iss
2
2lace., I 22z 2oningt hank to this as a neans of immroving whas)

we have, not replaciang what we have,
JR. LA PORTE: Let me ask a guestion in a 2ifferent

way. From you gquys in the industry, what would vou find -- sorf

L

of take vourselves out of vour official position for just a
minute and just as persons knowing about this, what would you
say are the four things that would really impress you with
industry's response to cleaning up its act. What would really
impress vou? At the outer reaches of what's possible, what
makes you think, now that's what should be havpening?

DR, STARR: ‘lell, now, I was resnonsible for laving

jout the inlustry's plans and we got into actions and some of

the things I had recommended, but not all of them., The luclear

"1
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Safety Analysis Center, which we set up which works very closely

with the NRC's staff, was something that was an attempt t~ cure

the feelback of experience which had become very sluggish, The

learning process in actualoperations had become sort of

constipated.

J2R. LA PORTE: Okay, that's one.

OR. STARR: And so we set up a svstem that works very
closely with the HRT staff which now gives almecst minute to
minute information to evervbody in the industry, not only of
what's hapoening, Hut what you 4o about it, so we've
shortened down to mastters of hours and days the operational

techniczal response time %o new information.

)

The other tiling was the fact that we felt that
there was 1 Jreat disparity in the quality of operaticon and tiag
quality of personnel in the operating side and the kind of
st1ff that has been written about and talked about and I think
is right on track and we set up an institution which has yet

5 sorst of =~ut iss teetn, in its esarlv stages. That's the

Iastitute of liuclear Power Operations whica is all sucported LV

!
i

the indistrv and which has Seen trving %o set up for uniform
views 01 a management basis of a hierarzh inside each operatinc
facilizy =0 set up criteria for the operaters, for the technic
gzaff and so on and to %27 %0 inmprove the yuality and

anderstanding of safety and reliability in the operations.

¢
-

s tonitersoi _.____g‘..__‘i_- -

s =0 raise the uyuality of the operations at all nuclear AJ
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wou have

stations =0 that of the Lest of

seginning to operate.

There's a

ias ol emg -
shirdi thing

the iten of staniariiza+ion and

grave difficulsy in and that's

anl the ialustry anl the great

tie vendors in the industry so

with is with new designs all th
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speci has have an eni
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so thev
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o) nave a
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big eflece.
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al

eventially., Ve have not solvad ¢

The othar thing ¢hat I

.)

NE!

fact that I think the wiole onjec

wrong., It works on the »dasis of

of removing the problen and it's

the crime problem. I don't think

and fining then is any way to ge

o

¢}

Al
£
or

t0 h2ave i3 an agency a

:
that

radivion of

-
-

-
-

2at

nedy Comnission reccmmended over and

the stations and ¢

we

because it invol

he -

tried

what

to g

that one we still

ves

intividualisn

- -'qe
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tine and always ¢

less chain o

.

e think

hat groblem.,

felt very stronqly

tive of tle
policing ."at
like the pol
that
safe operat

works

that

€ small

nhas
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ther t:

ice

sutting people in

ion.

sooperatively with

ive svsten,

industry to improve the safety of iesigns and the
sperations. That philosopghy doesn't exist so what
is an aldversary system rather than a Sooperat
have %o tell you, that hasn't happened,

DR, COCHRAI: Tine is precious, YNow, I
stipulate that vou've done alot of things and vou'

hat's just

et ani thar'sg
E

are having

venilors

-

.
b
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0 be cursad
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safety, and I don't think we have to waste alot of time going

through those. I'm willing to stipulate that and move on to

something else. licw, vou've taken care of some prohlems that

3dress utilicy confidence. They address safety problems

directly, but there are other problens,

let's take intervenor finding so that intervenors

would have confilence in the process, so *hat == I wish I couli

cite it, but I can't == these statements by commissioners and

intervenors are very helpful in identifying problems and so

forth. lNow, there's another =-- could be a goal to improve the

salety of the plants, It could

be a safety goal and it could

iasuire 20nfidanze in the process and so forsh an?! 20ull wve
JET 2a3Jreement Or do we have iisagreement on whet* er that is a
Srocer goal or of whether goals of that nature == not

in:erven7r
findings but goals that address process Or appropriate %o

aid to these strict, numerical aumbers of the tyres of

jeneration.
DR, STARR: I would agree, Tom, that a self aprointed
technical elite should not have 103% control of all decisions

and I recognize tiat there can be merit in having professionals

outsile of, say, the routine functionecf groups playing a role

in reviewing and commenting and critiquing and trying to f

improve %he basis for decision making, so I don't object to

eithr the zoncept 0f outside critical reviewing, which you :alq

intervenors == I hate that word, but I don'%: ocbject to cutside

-




L32

e

w w

10
11

13

14

16
17

18

543

critical review. I do object to outside critical review on a

self == on a completely random basis, where regardless of

degree 0f knowledge or expertise, an individual decides that

he's going to come in and play a role and it's the randomness
€ the intervention tha. we have now which I ==

DR. COCHRAN: Let's talk about how we can set up or

JR. STARR: Well, I've answered your cuestion,

DR, COCHRAl: Let's recommend a 30al that resolves
your randomness process which still pernmits technically
competent pecople tO represent pudblic concerns and ==

JR. STAR: e kRave a srescedlen

Acadeny is benisel by Congrass as a zinl of critiguing group.

JR. COCHRAII: That's just like the ACRS,

JDR}. STARR: 3ut the Congress at least joes =0 a third

body for criticuing. <Certainly aay mechanism for us getting a
professional guality group outside of the industry itself =0

review cricical items, I wouldn't object to at all.

-~ - * 1 - ] :
2%, ORREIT: Actually, Tom, You're I think, not corr

-

when vou ay the lHational Academy appoints its own memters

Secause wher

]

they appoiat panels, in fact, most of the nmember
of the panels are from outside of the Acadeny and they're nct
aven mbers of the comnittees forming the panels,

DR, COCERAN In some cazes that's even werse,

JR, CKREUT: %Well, I was nerely correcting a
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statement of fact. I'4d like to get to your major point. We
did not ijnore it ia this document aad we d4did not ignore it in
our thinking and if you would turn to page 74, vou didn't give
it alot of space and it's there and this is probably the time to
soint that out. If you look at the second paragraph, on page
74, it savs == three lines instead of one word =-- it savs,

"It is proposed that the NRC has the responsibility for
evaluating methodolngies and results proviied by the reactor
owner and also to arrange for a third party review of the
protatclistic risk assessnent."” llow, our thinking was, in face,
that tnere was some kini of a need,not onlv for the reasons

-

CAATV aisa!, wut for the reasons that I have nentioned,

‘
b
‘
{
.
«
]
"

4

taas, ia face, I ien': think this is the kind of thing where
taere is only one answer. It's not only == even if people hav
acsolutely no bias, thev'll not get the same answer, and the
ceople will come in with biases, so it was our feeling, in fact)
that for multiple reasons, including the one that vou've |
mentioned, and I've had that one in mind in proposing it, that
there was, in fact bota a meri% and a need for a third narty
review and it says, in fact, that this risk certification panel
when then acted, would have %he benefit of this third parcy
review before <hey acted,

D}, COCHREN: Well, why Aidn't vou propos2 the license

3

sodes so that peodle uld interven == the peorle who have sort

of been laft out on this appointment process, which is going to
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be, if it's like others, the politi~ss would be suck that

biases seeped in and you <don't have a process where an cutsiden

could feel like he got a fair shot at =~

JR., OXRENT: Well, let me give vou an opinion. I

think, in face, partly, in fact, to give the additional public

confilence, I woull have this certification panel presidential

appointees. In other words --

JR. COCHRAN: Do you mean like 3Babitt and Lewis ani =
JR. OXRENT: Well, they could ecually well he ==

JR. STARR: Jouan Deutsch and something like that?

DR, OKRENT: Yo, but they coulld be Cochran and ==

- v vy 1 -
X, 3TAA: Bzt they woulin't be.
i
- ' 3 ‘
33, SOT7IRAN: There's more than one pro nuclear, now,|

J, OXTNT: Mlow, just a minute. I don't know of {
any way of getting representative people apcoiited to do jobs

ike at that's better than the way the Supreme Court is ‘

'—d
o'

icked. llow, if vou know a better wav, vou'll have to tell ne

'O

what it is., Jow, at the moment, as far as I'm concerned, the
oresent practice for taking Supreme Court justices is as good

a way = = no% that I agree with all nuclear decisions, ner am |

I happy about all the people that have been appointed, Zut

is's not 2ls2ar %o ne that if you took that one awavy, what woul

take its place would be better, I eems %0 mMe %hat %he

W F
n

Longress 1s

|
1
|
|
|

{ 3 : & $ 1 P »l 1 ~t
sresilent, ia Sact, is ales%ed TV tihe Deople. e {




- w w

10

11

13
14
15
16
17
18

19

ilea,

b .
S3. 323

2 1

were the only thing you had and

decision solelv on the basis of that,

whole Sody

must meet anl it 1o0es require u1s ¢o 4o very sophistizated

‘
-

analysis,

&=

anosher,

Conmission who's charged into the law with making
and those decisions and vou're croposing that we have another

regulatory group,.

there is a2 process here,

NR. O'OONIBLL: I

.0
n
wn
O
"
ot

have prodblens with =his ri

OXRENT: Yeah., I didn't think He'? like it. |

YR, O'DJOWNIELL: I wou-.:®@ o %" .= {f risk assessment

you're 30ing £o make your

L

this thing night »e a

300

but I keep getting hack to the idea that we have the

shat we

0f ragulations in existing reguirenents

ations and seismic design and analvsis whizh we Zdon't

tO a seisnic anal'rsis sEitiontiry marac T owzam, X388
ire reviaviel ==
93, OKRIT: Iz woall ali, ian Sasv, escse intd tha
judgement of tiis group. If you would have ‘one seisnic '

sartv wouali have lookxed at seisnis analysis,
5 ¥ ,

they thiought tiiere were wea knesses Zor one reascn or

their information would reflect this.

MR, O'O0NIELL: Well, we have a
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court but that's very controversial, and people who are supposex
t0 Ce very well thought of have their reputations on the line.
They may not commit suicide, bHut =-

DR, STARR: On this point, Tom, you said something a |
monent age, which I think characteri-a2s the problen. You saidA
lo0k at those people on the Bactpitt Cormmittee. Thev're
2o nuclear. That's just ay point. Anybody

area and has tais job

of this i3 not to decide whether nuclear power goces ahead or
act. I% goes =o decide the level of safetv '
2R, COC:HRAN: The Zennedy Commission,if I'm
saraphrasiag anl remenher another statement that was made, sayi
you're 10t soing %0 jet miclear safety until the attitudes of

the regulators changes and I

#01ld insure the atsolite o0f the nuaclear requlatcors changes.
JR. STARR: I talked with Xennedy about this,., ‘/hat
he talked about was waht I said before., He wanted an 'RC that

was interested in safety racher

sut aaytody on the HRC who goes

nuclear power moving safely.

stop nuclear power,

J}. COCHRAN: He loesn

power moving safely. e

that nuclear power is not

defense and securisty or an uandue

has to be pro

don't see anv goal

5
(8]
f‘ '
~
[
e ]
o
o
'S
W

the functian

nu~lear Hesause

in nere

than in regulation and that th

on

It isn't his resvonsibility

-

, has a responsisility

0

|
1
have a responsibilisy %o ;el

has the resnonsitility *o
|
anenicable £o0 the common ,
l
isk in the health an g ‘




L36

10
11
12
13
14
15
16
17
18
19
20

! -~ '
o445
of the public., It says nothing about moving swiftly or safely.

In fact, the Commission, right now, is acting to get nuclear
power moving to jet on with the licensing and is not moving o
insure undue risks of the health and safety of the public, I

think we ought to look to goals which solve the other part of

that problenm,

H
I
Chauncey has said both that acseptadles should be determined |

JR. MAC LEAN: There reallv is somethiny amiss here.

by the experts ani that those who regulate should not be
confrontational with the industry. They should Ze working
together with the industry to pronote cormen joals, and
tairdly that vou can't have anybody that's anti nuclear olaying
an ingartant part in ==

JR, S™ARR: That a person who has a philosophical
desire to stov nuclear power, shouldi not be civen a job of
essentially establishing a level of salety.

OR. MASLEAN: I think that if this is how we

understand the 2rocess invnlved in establishing and impele:tinT
these goals, then we ought o be explicit adout ic, at least t*
the extent of zalling them things that are neutral with regard

uhlic accentance - calling them triggering goals == you

by

to

(8]

know, goals that will trigger licensing or som thing like that
but there's constantly misleaiing statements and 1t starts cut
on the first page when we talk about costs %O society arising

from conflict over accepting technological risks and it rea

'—l
.‘
"
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suggests, on =he first page of this, and in some of your
articles, which I enjoyed very nuch, that when we talk about
accertance, we're talking about something about scociety coming
to terms with technological risk and acceptingtaem, sut it

turns out, as we exrlore the 4details of this, that we want t0

R}

move society out o0f it and move it over to the experts, ani
think we ought %0 get rid of the words acceptance and other
things., ani ==

2R« STARR: I taink you're absolutely risht and I

think that this is a semantic confusion in the way these thing
are ==
7. LA PORTZ: I don’t thiak i2's coanfusion at all.

. - & 3 N s el & - - Py T et s
e eXperts alind Tie LJ42.1C. +% 8§ NOC & S0NS 28300, iL’'8 very,

very, straightlforward.,

term public acceptance, and in thi; document, what's meant her
is what we, as experss from our po..nt of view, tihink the publi
ought to accept. That is 1ifferen: than what the sublic wants

-~

to accept and I thought that was the point that Tom was makin

JR. LA 20RTE: The comtination of what vou just

said and wnat vou said atcut who should be on the :ljuclear

| Regulator Commission = you put those two together and anybedy

who is an cbserver who woenders about the public creditility or

S




10
11
12
13
14
15
16
17
18

19

¥ U B

th

LY

the credibility of public bodies, with regarl to monitoring thel
behavior of a particularly risky industry, there's no way on

earth that anyone who listens to that houll thi-nk that the

NRC is anything more than a promoter and should be trustful or |
|

trustworchy of being able to say no to the industry if, in facty
they have- a real guestion about the == it's just == it run
exactly away from the proslem we've got now of an enormously
distrustful gronup of obLservers of which Tom is one and all
those people who are very articulate and smart, are very
about what they are se2ing ani what I am hearing from you is
that the industry is behaving in all sorts of ways which would
say, we're goingy %0 g2t our act together so that we =an
continue to 4o what we've ceesn loing and it's not revealing,
essentially, the kinds of uncertainties that you all know exisy
and I feel, if the goals for safety -- one of the goals for
safety and operationof nuclear power plants ought to bde
iacreasing the confidence of the public in the industry and in
the regulatroy process itself. ie're naying enormous costs
for this stufs,

DR, S™ARRN: Yoru sxo~w, vou're making a point and I
don't Jdisagree with the point, but you're interpreting what I
had said agains: tha= point and I have not addressed thatpoint.
I said it yesterday and I've saii it today several times that

we have not addressed in anv of these things, the problem of

how vou est=ablish public confidence or how you communicate with
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the public or how the public communicates back to the industrv.

e haven't 11iscussed that at all.
DR, LA PORTE: I just 4ia. 4
JR, STARR: I know, All I'm saying is what we've

been talking about, or I've been talking about, has left that

out, and I agree I've left tiat out, but there's sometiing elsa

that [ want to doiat out. You would not consider nputting at

o
4 3
.

®
]
bl
o
"
o
Y ]
o
l]‘

ederal Irig Adninistration, somebody who's
ghilosophy was that no drug shoull be used for any medical
pursoses and there are such peosle and you say, well, that's

ridiculous, that's assinine cecause the job of the Tedferal Drug

Adrinigt-asinn i3 24 382 “-3% =he isarz ehae ars issusl are
- - 1 - - - -~ - - - we g B 4
SB%e =Or tna winliz, Tha A% 322t hhg 12 who heads it

helieves in the use of Hdrugs inesn'= =ean that the puklic can'
have confidence on his judgement on the safety,

JR, PERWW: I helieve the administration was doing

JR. COTURNN:  Yell, Thauncevy, will o1 sapport a joal

0f iatervenor 2undiag iZ the Llice

o |
u
.J
e |
wd
w
O
-
"
b
i
w
A
1]
wn
o
s
W
(¥
.0
wn
.J
9]
- |

0f whether the funding is nerited?
D2, STARR: o, I'4 have tc have a much greater
defilition 0f who the peonle ire tha: are goiag £0 ce funded,
JR. SOCHRAN: That woull be detsrmined Ly tle
“icensing 2oardi aZter tie hearing, wiether or n0t they

)
s |
o
"
'l.
L
e

o
[
[
]

]
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DR, STARR: 1I'1 have to know alot more about it,

I woulin's ocsject t0 an ocutsile 01y 0f srofessionals not

iirently relaze! to the iaiustry as such ia terms of either

oeople who 1al 1o0ne the prozer work ==

. SOCIMRAX: Why would you have to hava more

informacion than to have some feelinc of a general nature 22

whetiier a licensiang -ocard could maite a reasonatle letermina

wiethaer the Zundiag is justifisl or whether they made a

JR. STARR: 1I'4d have to know who that fundiing goes

R, COCHII: It goes to the participant ia the

73a're askiag the yuestion of how 10 ou chocse aai how the

o

-
s

[

rd party jrew, 211 I'4 have to know alot more atout the

0
%
8]
X
w
31
sla
'
I

ional ways of 3oiang¢ that ani how tais woull

.
o

JR, OXZUD: Tonm, I guess it's not zlear to me that

the narrow issue of iatervenor Zinding is one zhat this pan
aas %o 2ocus on. I think we ought %0 move away from it.

JR, COCHRA'I: ook, we've adiressed 15 of your
sonafiad goals and =~

REMT: o, 2ll I'm saving is that vou're

. 24 . - -~ - - - vy ! -
discussing srocess, Sut I tiaink vou're trying Lo ==

i

DR, COCEI: TI'm erving to pick some examples.

. b

I, OXRTIT: ‘Dut there are nmany 1ifferent asnects

but

o
W

tiony
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srocess and I thank this is an ocar that you're .rying %0 row
or scme=hiagz.

SR, PERROW: Give 28 an exanmple. It's a concrete
example of a asi: problenm,

JR. COCHRAN: cratchiang for exanples. I mean, if
that is one, I'll take one of vours,

e CRRZIT: If that is the only example shat you
dave ==
IR COCHRAN: All right, the selection of the ACR
Jencsersnhi>, Uht now ACR's members are, Sor all sractical

S3ir2oses, chosen Ly tihe standing Scdvy and ia fast, there has

. & aVThme AL qeipial sva AL L'iaw - - - -~ - - . -

€71 3400 O CTaTacid QL Sl Cs Yad JE&T NQ; e = e
. . " >

TN pap— - o wm e ShPNe . S < % % o Baav 4 . b

aistorizal jreczalence, yo1 et 20 people liks fro -} -

AR, O'I0NUTLL: You also get 7o indusetry peocle.

IR, OXR=NT: I consider narself, by the way, as much

-
a memcer of the puslic as vou: —zonsider vourself.

2R COCHREM: I°'ll stipulate to that,

R QORIAENTD: i

h

(™

- L3
act, - <in

ayself as auch

ostrasized by <h=e iadustry, b

ot
1=}

who is the Dublic and how is the putliz revresented. Again,

ried to ivdicate that, ia fact, I think srocess is imcortans

o

»da

- - -

218 particular docunent we tried to pose scnethiag

w

n

-
.

e
o

w
Uy

cellfic that we thought w ould help assuming down <he rocad ¢

they were going %0 30 this way. 1I'm not tryiag to say that

think cthere is a question of

|
S
thag
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process is uninmportant and in fact that there is a neel for

the pasli

]

to De confident and in fact, the regulators are
40iag what thev saidi they were trving to do.

JR. COCHREI: Do you agree that we should look for af
least gialitative joals that aliress orocess as part of this ==

JR, OXRA=IT: I'm supnorting the Jeneral 3iiscussion o§
the area. I'm trying a0t %0 §gO ==

OR. PZRROW: ‘'lo, =hat's the one that endel because
you 3idn't like the =2xample 2f fuanding.

OR. COCHRAI: I want t¢ find out whether vou acree
with the issues.

AR, ORXTUT: I taink it is important that there :e
A process, wheti=ar it te for this or whatever other way it is
ijone, that, in fact, proviies some suitable degree of
confidence. I anm unable %0 define wmether that means a 40% or
20% or 3% of the people who ==

CHAIRMAN SLOVIC: Would that be part of the offer?

OR. LA PORTE: 1It's not usually talked about in terms
of percents of persons and let me say what I think Tom means,
at least ia pars, and that is that in the case of the == the
word grocess i3 now 2eing used in terms of the seguence of

events to which outsilers can come and with the kind of %£inme

and resources and availability of bhackground documents that wele

used >y the two, to feel that he had, as he put it, a fair shoq
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in understanding what the intellectual,
decisions or whatever of ¢

comment o1 tahem and that's one of the prodlens that

have had is that they

of time anything like

developed analysis have had and th

there for the joo.
you're referring to?
DR, COCHRAl:

ne Congress that in sonme

review that discoverv ant

zarey. It s3enms o ne that undermines necnle, undermines nublip
particization and s forth anl undermnines the credibility,

the

on right now on the hill =~

the wron

@

2. STARR: Vel

jovernment age.acy 3ives the

sody a task of aproiating
review, it funds that, so

£or ocutside review is not

{

|

is a prescedent for paving cutsiie people for =critical review. |
!

|

JR. COCHRIAN: Well, tie NRC has consultanss, !

|

2R, STARRN: So the issue really is who the outside |

don't have resources to spend %the kind

cthe sort of

Am I talking about some of the thinags

Well,

reverse, That political process that's

4irection.

-
- -3!'.!,

a committee to Xeep doing

new,

. |

analytical btasis for . |

i

the >raposals had teen so he could I
i

outsiders |

tine

or

hat the persons

Yy can pay for it and

the Commission is propgosing to
cirsumstances in the licensing

te allowed and staffed by an outside

!
|
gcal should be - a safety
I
i

goin

the Cormission that they'’re 1

2irse,

70U Xnow when a

}

1

|

|

|

wational Academy or any eguivalent !
|

|

!

i

third party]

in fact, the principle of having fund;

That's an old prianciple. There
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peorle are and how they're salecsted and I think that's putting

a blanket oa it of savin

a9

an intervenor je:s fundel is too wile a scoge.

R, COCHRANM: I 31idn't say that. I said if you
allowed the licensed enplovees =--

DR, STARR: And I said I'd have to know more aboutl
the mechanism -- let's go Hatk to the matter of discoverv.

shat are the complaints of the NIC that its staff is tadgered

o hell. 1I2's harassed by having to answer guesticns from the

outside, all of which reguire time and energy and everything
2lse ani there's an harassnment issue, and the cuestion is how

e v231 put 2 bound on this?

po

J}, COCHRAN: You have a Lizensing 20oari anf if

w

=arassnent and the liscovery process, =he council for tha URC

san 30 to the Licensing 3card ani object =0 the guestions as

-
b
[

she account with the staff that thev're not velevant, they
Se thrown out If the Licensing loard selieves the guestions
are ralavaat, thev'd have %0 be answered, I nean, it's like
any other legal proceeling where you have some ==

IR, PERROW: You ion't handle the problem Ty 0t
alilowing the discovery

~ 3 L . - 3 -
JR. STARR: Yeah, I'm not runaing the NRC and

n
o
53
w
o

3idn'tc make tae NXC regirlations and all I'm saviag

b
o
19

sefare vou sound righteous on cne side, vou have =0 TacCo

(Ve
A

"hat anyone who wants to call himself

wn
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the problem cn the other, N Y

JR. PZRROW: That's clear, “ut it's pretty extrene
renedy, and given the pressure for licensing =-

DR STARR: I think the NRC will have %0 answer for
itself on those matters,

DR, PZRROV: ell, the question is whether that
Seongs in here.

IR, LA PORTE: I loesn't belonag in the.vellow boox.
That's not what the yellow book is for but it might »elong in
something for safety proceedings.

JR, OX=NT: But what is the == what is it, novw,

that is being suggested se~ause == in nther woris, as I've

ot

indicated, I think in face there is meris %o z=rvis~T %o provide
a process that not only, in face, will have the potential for
enhanzing safecy but in fact will have the potential for
3iving the public a btetter basis for judging, if you will,

whether the particular ~ormmission is doing their job the way

oractical to constitute such a qroud which, in fact, includes
secole needei from the .URC or from the industry ==
IR, "OTMRAN:  You have that already,

. .- - - — -~ - A » & SR . ,
DR, OKRENT: 1o, I'm sorrv. ne ACRE N T -

xind of peer review tha® this is talking about and in face
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there axists somawhat similar things to this, ia facs, in

Sermany they have something called the T'IV or thera's a z.oup
cf sxperts who ars paid = they*‘re sort of governnent emplovees
out for all their services the companies and usilisies, or
vhatever i= is, are being affected and audiited and so thev
3upply ¢he noney to cover tha cost of the govarament, as it
were ani it's theis responsibility, let's say == if j:'3

welding that vou're worried aout, %0 be satisfiel =h

t the

[

welding wvas 4done alegqnately., 7This doesn't le= the owner off
the hook from haviang his own gqualisy assurance role, hHus they
have a tairi party - an inlependent == and these juys ars lookeg

1900 usyally the way sonaboly was dessrisiag sShegs s - g vy |

i

chat they wanted 0 audit the various 32oups 20 fin! == I =237,
in other wourds, in principle, they're supnosedi %0 be somewhat
Tnean.

JR, LA PORTE: Uell, one of the ways of putting it -
I'm not sure of the language lere, Hut one of %he wavs of
putting it would e == one of the goals in the levelopnment of
safety prograns sh=ould be ©o proviie a process »r have a

srocess waich provides access to responsizle intervenors with ==

through the nedium of, ani vou give some examples, In Aiscovery
and adeguate tine "0 review =ackground documents and resources

to do0 80 ail if vou wanted to put in another exanple == take
Ton's notion == I really don't understand it but it seems, fron

the base 0f its zrincigle to have those nersons who would

"
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receive some rasources, 2>culd this be approved tv

License Ajgent 3oarl anl == or sometihing o9f an equivalens sort.

dow, I don't know whether %hat = I 4don't know enough abcus

iIRC's proceedings to know whether that's unusual for -

i0 now or not. You've jgiven us to udnerstand that it's n0% =hy

case now and it's hard o zet the sense that vou have a == ycu
anc others who are technizally competsant %0 Jet 3 sense =hat |

they really have a chance %0 get themselves heari in a serious
way.

JR, COCHRAN: It's a little nore ~omplic~tad, There
is a pro&ess which 2ayhody 2an == I think that's a party %o
licensing procesiiny ©0 nartisipate in that, and the T
is, is zhat fair? 1Is the 3%3ff really orerating as an ar:2e |
for the licensea at the tine 0f the hearing or is the stafs |
acting as an agent in the "public interest”, Is che == ices

ACRS which has a gquasi judicial role in the licensing process "

is it what might te reguired under the Tederal Advisory

Committee ACt reascnacly representative of the interess:s
invelve! or sort of heavily weighted and the process is fairly

complicated and there's lots of roonm for the Tommission tihrougi

LtS DOwer over tihe process to really bias it, and I'm not
familiar with the other agencies, Sut I'm sure that that's
probably =- There are all kinds of issues like tahat and ?

laws anl the jutomic gnersyy

proposals =o change the

B

"sereanline=" the orocess whizsh ni
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DR. LA PORTE: Tom, let me ask vou a differen- way.

I'n sympachetic in sort of a general wav, %o vour = %o what
you're describing, not so much with NRC but the way the
relationships are of the pudlic interest zroups and government
bodies which are closely tied to industry, bﬁ: nesides a
statement that would come from a group like this or some other

Jroup that sinply says ogen up the system soO that more pecple

can participate in a more meaningful fashion, which I suspe-‘:

that the people who were there knew that's what :-ey were doi:nz

more oOr less -~ what can you say t0 give more detail abou=?
I mean, you've tried it with regard to the licensing == vou
constroversy bSut it mav vary well ocsur beside thas.

23, COCHRAI: I think vou have to have a process
wherely parties in the process feel that regardless of whether
they wen or lost on the issue, they had a fair shot.

OR. LA PORTE: Well, waat dc you mean by process?

JR., COCHRAN: Well, in this case it's a gquestion of
are these gquantitative goals.

OR. LA PORTE: 2y process 40 vou mean a set of what?
What do you nave in your head when vou say that?

2R, PERROW: Do you want a forum?

R, COCHRAN: YWo. I'm talking == well, I mean there'

a whole series of things, I mean there's the orocedures in

'
3
or
o
W

e

| k70w, proviiiag souresas far outsiders which is a masser of SCﬁel

|
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OJR. LA PORTE: Licensing here.

2R, COCHRAli: In licensing here. Is the stafs,
cecause if you look at historically how appointments are made
tC senior stafl level ==

DR, LA PORTC: That's not processing. That's the
qualicy of personnel involved,

DR. PASE: Well, appointments are certainlyv part of
Jé process.

D2, LA PCRTE: Well, are vou talking asouts how the
staff gets appointed then?

DR, CACHRAM: Yes, D0 they 1ll jet apnointed or 33 4
33% of them comiang from the nuclear indussry and therafors saw
the staff has this sort of built=in hias to sort of gat the
thing licensed rather than to look after the interest.

DR, LA PORTE: %Well, you're talking about alot more
than just a formal process.

DR, COCHRAN: Do the whistle blowers get shoved out
the door or put on ==

ORs STARR: What Dm is describing are the generi-
problems of any large judgemental bady. In other words, the
judicial system or regulatory agency for the !RC == tihey exist
in all of tiem in viarious lejrees and Tom's unhappy with the

NRC for his reasons, I'm unhagpy “or a different set of

reasons, out there's == this is a complicated issue of how you

-
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Y3 estaclish a balance =-- i
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DR, COCHRAN: This stuff is complicated %00, but
|

that 4do0esn't nean we shc.ldn't ==

DR, STARR: Yo, but I think it's almost a separate
subjecs. I =hought your kevy soint ani the point that was :
|
raisel cefore was that you can't just treat this ia the a-sence
3¢ recognizing the structure under ‘hish this goes and I think |
thas~theeforn nas been nalde anl I agree, ouat this document
doesn't treat with the structure.

IR, COCIIRANI: That is a separate form and that is
this entire two Jays, so far, of activity in these tiree ;
buildings, as acted as if safety jcals means shoul? we or |

shculin's we adopt something like this and shoull we jugsle

U

the numbers around a listle bit and the other issue I have is
a0 safety goels doesn't nean just that. It means much mors,

ORe LA PORTE: I think I Z2ind mvsel? as slichtlvy

W

senused by Ton's coming back at this, as the rest of you
because I don's unlerstand the 3ituation very well, >ut I think

that whas he's saying and the kinds of responses that the “RC |

and the governaent and industry - particularly industry's |

asticudes ctowaris legitinating his concerns that =my response ig
!
that the indusstry doesn's legitimate those concerns and they 5

rescond == you two ndave respondel that way, Soth in your word

the looks on vour faces. These are irritants

W
[+ ]

4%
"
-+ |
<
Q
-
1
]
1
.’
H
1

shat are legitimate in cerms of the wavs tetween NRC ilduscoy
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and the public in contact., As long as that versists, vou're
going to hava a legree of nistrust justified, I think, dv the
xind of resoonse that the persons who are wanting in and feel
affected will have, and as~ long as that mistrus: renmains,
you'r2 going to have ~onflizt of a sort from here $0 == it's
Joing to seen to Se obstructionist and it will be in lots of
ways almost bezause it has %o be.

MR, O'I0UNCZLL: You're nisreading nv face, ‘vhatever
my facs was saying.

Ak, LA PORTE: Well, I'd like very much £0 believe

that,

"R, MIOMMITLL: These soncerns that Ton is saisiag,
ars 1a 07 221319, lacitimate 2onserns and ones that shoull! L@
il3cusssd aal =iz gugstions 29f intervenor funding and hov sta?’®

is selectel an! things like that are very legitimate ~oncerns.
It 2oesa’'t necessaLily mean that I ajree with giving monev =0
intsrvenors, Hit I <=hink, azain, the problen is we're somehow
thinking that this document an” --- safety joal is goingy %0 be
the answer to everytiina, It's not, 1It's a pars of the total
picture,

ARe LA PORTT: lell, =hat side sters the issue here

MR. C'IONIELL: I chink we hav. =0 side step the issye
Aere., I don't t=hink wa can jeal with this == zhe subject of
2rocess and funling of iaservenors, I think, is a su»ject for

30me other forin.
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‘Re O'OMNELL:

R A4

2R, PASZ: I think

.

discuss tgese.things., I just

very lagitinate issue.
IR, STARR: This is

hovd -

L)

[

c

! y
1
|«5 aiiress.

JR. PERROW: I think

LA PORTZ: Why?

AR, O'20IITLL: 3ecause

unlerstanding of the goal of ¢

form was %0 cone 0 grips with the question of

this one., We're tlaking about, you set
goal 21t also hcw 4¢ you work to sromote
achievenent and that means that

orocess and how the 2rocess worlks.,

CHAIRMAN SLOVIC: 'ty understandin

R, “MACLEAl: This whole worksh
toward a quantitative safety 3cal.
safety goal and the three panels run
and this is the economiz, ethizal and social,

really do taink that these

hnave misle

&
®
“
"
e
fa
W
o
-

JR. LA PCRTE: %Yhat's the goal of this form?

""11“1 tative

better form than

the liklihood of its

to worry about the

t9 sis here and

7ag o=

that this is a

titled toward a
gquanticative, aualicacsive,

nolisical issu

|

.

<
T
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is what you kXnow, for good or 521, is what we have as an
exanple and it's likely to ccme out.

mhig is exastly what I woull predict wouldl come out

and this is what worries me, so we're iealing wich that,

i
|

3. MAS LZAN: Right, and we've ieals for a long tine

o

i)

(3]
3

i
with alot of the so ¢ 0f inzernal workings of this and i

(=]
.

=nisk t=has was exactlv what this panel is geing %o do, but
~1231 we 1id is besause I've learnedi alot, but I think our
fin4amental responsibilisty here is to ask, so what io we naka

of someszhing like this supposing we can agree on all of the

aumcers, aad how lces this f£it in towaris achieving a safaty

=cal,
‘wow, I thiak that, I mean, if I ~can 30 Sack %0
sceptance a little 5it, I mean, I want o say a few things {
ibous ascepting risks., I mean, all £ shese things work fronm '
|
the assunption in sophisticated moderm technologies, we can't i
|
nave =hem without risks., We also know that alot oI these !
technologies have %o be implemanted as a result of ’
seantralized decision making, so what you have is vou've got
some centralizel ody naking Aecisions that are imposing risks
an other neonle aad the fundamental ethical guestion is when

is it justified to do that = to impose any risk at all, and |

shen we =2an jebate what level oI risk is oxay €or certain
i

justified procedures, aad we have a pressty gcod answer in cases
!

]

» » - 0 . » - '

where the Jecisions doa't have to Se made in 2 ~entralized wayj
|




-

uos
L1%4 1 | Wwhen a decision docesn't have to be made in a centralized way,

2 | say, a doctor is going %o do something %0 imposes a very small
3 | risk with no risk on a patient, he has to get the prior consent
4 | of that patient.

5 One 0f zhe problems with decisions that have to bde

6 | nade in centralized ways is that you can't get the consent that

7 |way. You can't go around and ask evervbody if they accept

8 | the standari ani have them say ves, If you could, that's what
9 | you should do0. ‘liow, if vou can't do that, what 40 you do? Well
10 | there are other notions of consent and I wouldn's want to give |

11 | up zhis idea that consent, rather than something else, is what

12 | wa ~ee? =3 appeal, Where vo1 can't get consent 0of one level
13 ?35 risk is alright or not, then the way that siilosocsher

14 | ysually appeal to when taliing ascut it in establishing social

1S |and political institutions, is 7ou agree to some sort cf

16 | consent on the procedures that will be established and now, g

!

H
17 | zhat's exactly wnere I think we are here and the guestion of what
18 procedures == that really raises the issue of where, in the

19 rocess, are we going to bring in the experts and the expert
o 3

20 |opinion making and relv on the expert judgements., Th-at's

21 | something that I think the general public has to agree o, Ve

e ]
e

22 !all xnow tkat we zan's Jo without expers judgements here a
' b

23 |the guestion has to be what's the role of then,wherever they're

P

going to £it in.

‘low, it seems to0 me that socioclogically it's absurd to

-

h
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thiak that you can sort of snowball over the public

e e e ——

Qzz0sition in auslear zower, ani especially the exzert
oppesition o auclear power and come up with anything that

can make any kind of plausible clain to be socially acceptalle,

3

SO O

e of the things in determining the processes, is to =zv

the way, we're dealing with an adversary

(8

isi

.c

o
]
]

to estab
siatuation here and that's just a fact of the came and unless

“e recognize it and trv to build in a2 way that resnonsibl

ozpcesition and make 2 case, I don'<c see how vou're ever going

to ge: :=his sechnology sociallv acceptable.

Tz also think that it woulld be verv easy %0 achiave
some sort of sc2ial sonzeasis 12 some sors of daqres of
social acceptazility tecause it 0ulld Se very easy 0 get

presing grouns to wWork together, tut that rests on ti

assumption that people who raised opposition to the way certain
things have orzerated in nuclear power were not all intent on
shoving down or opposing the way certain things are haprening.

You may not agree with that, I Zdon't know enough about i,

AR, EXISTt T zaink we've started =0 2% =ack o
from the == tie verification =hat I nade is susremely imporsand
- . . i
asi I woull appreciate the c18i1g on that parsisulir problen.)

b . 3 ‘. -~ . = b ) 2 =
2.3anTs WOri ani assunpgticas on econenm +allires ant T AACSs 0oL
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would look 1iZferen=., Lat me just oSreath a wori of saution

that sort. What I'm sayiag is tchat there's going to -e a
larje cand of ancartainty that has to be aldressed and I 4o
agree, I think, that the public, whatever that means, has %o

nave some i1nderstanling of whas's going on in this process.

The science court idea, I taink is a good one for the technical

X2ertise sile, bLut tiere has =0 be some mechanism, I think ==

a sredibilicsy of that court, that speaks to the public and also

30€axs tO me a3 tae person respoasible for making the staff
evaliation, 2ecause it is complex. It's not something that
is easy =0 un:derstand, sut more importantly, I =hink, several

-

times I'vs jotten the sense that

or

he group is not addiressing

2211 21 =he 11estion 2has I zhink E1's hit several tines, ant
*a32 13 e yala 97 il 35=23lle? guantitative approach as
somparel to tae role 02 she past pracstices of che JRC, and I

would apprecsiace it if the panel woull sxpress some judgement.
I zhink there's a conseasus, HDut I'm not exactly sure juse
whether or not tais risk approach,guantitative, is supocsed %o
suzplans, sipplenens, or what. 'Waat 3. ‘"1e role

O, COTHRA!: We're all in consensus that it would
sudlement 1i=.

R OXZTT: Well, =he wori supplenent is an ill

f'b
[
0
[
i
<

iefined word in izsel J&% evervone arouncd here to

agrea w

[

¢h thasz, Hut if they had to writce what =his =eant, it

ia taat regard.
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IR, COCHRNI: Anl I woald add, under some procedures,
it's irraslevans.

JR. STARR: Can we come 2ack to this guestion of the

b

2202e33 jus: for a nonent? I'2 like to comment o0 the
Jraseatation we nale beczause I agree with it complectely, I
nave %o tall voi that ia tne aistory of the tusiness, however,

whnea the AET 1aid tie so-zallel licensing oneratiang wichin its

own ~o7tract, all these issi1es that vou have just 10t raised

ware raisel as 3 criticism of che fa=t that the AZ”T had in

O

cth promctional aad licensing responsibilities and therefors

T

was3 oiaseil in itcs decisions, anad 301D Was set out separately

i

- - . ] - . P b - ! -
- 34 A 12% 332 egalatory Tommission o = anl Ly the
|
3 . ¥
*9a3z2 02 whataver orocéss we had, vhizh 1S a congressicnal

make those lesisions on =ne publiz's behalf, ‘llow, what's
aapgeaing is taat there's a group of people who don't lilke =R
Jecisions and who ==

O3, LA P20RTE: Vell, now wait a miaute.

IR, FARR: tes ne finish ny comment and chen vou

.
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= that these recple
2ad of the nuclear Jower, »er se, motivated them to tIY O

iatarvene i1 =h@ Jrocess whizh the UIRC had estaslished, and they

i3 £1is 3v »pulliag the 1RC incto the Teleral courts, anid getting
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the Fealeral zoirts, not Tongress, to0 internret what the IRC's

actions should te == what its process should be, ani thevy took
. bt ey |
it out 0f the nechanisn of the Congress and 2ut ia into the

FTederal court and 20sed a seriss of its nrocedures on the JRC
and the RC has now = and that's zgen followed shrough. Tom

is smiling because he knows that's what happaned, and in face,

the HRC now = its alninistrative procelurss aand solicies have

seen neavily interweaved wizh tiose inposed upon it 5y lecal

-

interpretations of the Federal process.
low, I think the srocess has gotten nessei up and

ought to ce cleaneil u1p for alot of reasons. I don't lisagrse

» P ) : - v . : ‘e - - v ola - copmmea ¥ -
with the obhjectivas: I $:18% wane 23 25ia% 2% shat wease watey
- e . : = -~ - - Yo » - -~ - - - - -
SAViINg 18 ZOLract; DUt 10t MW, JHATTS exXaTtiY ¥haAr Tanvssls

.« = 3 > % Al . 22 .
tried to do., It just hasn't bDeen eflective.

|
.
o
i
|
JR. MAC LEAN: What's new is that == I mean, from myl
vague understanding of this, I think that I agree wita vou f
almost all the way, that when the 'IRC was established, it was |
estadlishel as just the rijht Xini of thing to meet all the
srocedural requirements to make decisions that are acceptalle
aad that what hannened, for whatever reason, is they lost a
larze amount of their credipilicy in the pudlic's eve and so
voul really have %0 == thare's not a3 universal distrust of

exper=s or regulators. This technology has very svecial

sroslems and one of the very special problems it has is that

the regulatorv ajency has lost a large part of its credibilicy
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and it has to De regained somehow, right?

MR, ERNST: We would agree on that.

IR, PERROW: Mavbe we ought to tell the story a liselp
different. I haven't often ddone this to vou and I alwayvs wan:
te rewrite you Secause it's extraordinary how vou viev th
world, I think that vou've jot %o s:i:: ut that Zirst thev
set up the RC and stalfed it wich all AZC nuclear power |
2roponents anl I think that's been very well established so
you had the old AZC in there.

DRe. STARR: I agree with that,

DR, PERROW: And then, the first intervenors were not
dead sat ajaianst auclear sower, as you said, The first ones

came in and said, “"Just 4don't put it over this earthquake fauls

=

The next one came in and said =~ with ancther specific kind of
thing, that said something about ~containment or air claims, or
something like that, They were not anti nuclear. Thev said,
"You're 10t doing a goed joh." Then the YRC came hack and

tried to block these efforts and then the neople had te 70 o

-
<

w

deral court in order %to get some protection so they could
carry througn what was suppnsed to e == and thev forced the
NRC to do what was supoosed to se its function, so that's a
slightly different script fron that, I don't think anvbody
started out anti nuclear power ner se. It took a long time %o

jet tnhere zecaise we didn't even know azout alot of these

things., We worried about fish in warm water, and then thers wap
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eartaguakes.

80 mich distrust of the .RC and of the industry

to say, "I don't want any part of nuclear power. I'll never
sriss this,.*
DR, COCH.\l:Thas's kiad of water undier the nridge an

I think we can stinulzte

of peogple sut thay ought to all have a

Process anli
anti auclear

aré going to

It ook a long time to get to tile

«hey all ought to be abdle
that waat to iatervene == I
T2y t0 slow things down and

think they could win if the

fair and it's verv =ostly %o slow thing

Sone

whole spectrun,

-
-

CHAIR'AN

orocesses tahac

t groip »f seodle thiak sthe

allow

but I can tell you

SLOVIC: 1I'm hearing

and over again naw,

wonlering

JX.

JR.

-
-

Lsass

nore sarefal

Sommission,

we

if =here's some other things we ought %o 1

adjouzn.

A PORTE:

COCHRNAI: Well, zan we

in adiressing

-
.-

look at this anl = - I

fair

-= the ONes

18 =0 lo it veryv guickly.

one thing.

the sane

How are we doing

have

don't kaow,

~ e

R
poin® where

shake in the
that are
mean %hers's some
there are 3oing =o
process were only

downn ani we ourht

There's

that are only interested in their issues and there's a

srocess is not a fair one.

things over

'

;

at

a Sonsensus

should

issue,

<0

The vast majorid

-

ion't have alot of tine lefs, I

thst at
-ake a

Somezody alse

-

A~

turned people

thay

Y/

-
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MR, O'JONUZLL: I tRhink the prccess by which

aArz: male ==

%, STARR: I think Ernst kit those poi

that setting such a goal ougat toO raise

s

(V]

process of verifization and the process

thiese ars a2sscciaczedl witn the 790al and that

itself, j0ing to be suffizient.
R LA PORTE: That doesn't get
saying.

92, COCHAN: You're still

- S - A
*he goals that tRavTEe sSsesing T8 nN=S1lasiv
- - . '}
I2 et W b 73126 OT 30ang SO
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iestroy i%se

o do Saat.
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the consider

-
sredinilic

-
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‘1R, ZXIST: There's certainly a 1a

process whizsh nas to do with the verificzat

she studies that some ia ahich I thiak, at

DR, CICAAN: And which I haven't

write u?. I mean, to ae, this is Sege and

this issue an! nmaybe all I'm looking for i

-0 %

cest, since I'll aever ze= agreenent out of

chev've J0t =0 scend alot of time on this

*

irrelevant.

LT

this is kxiad o

R, =N'iI8T: I zthink it's extrame

331e,

this is

what vou

a statenens,

Chauncey,

-

I d-

lecisionp

ats and I =hink

“Eers

otherwise A

|
!
-—a- !

-

secause |

—
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Lil 1 | we'll spend tia rest of our lives lebating whether or not the

2 Joals have been met, because they are complex goals tu prove 21
3 verification and if we establish a goal and 4o not have a
verification process that makes sense, is understandable and
5 reasconanly sinmple, then we're all wasting our time here

o sonsideriny juantitative goals.

7 DR. PASZ: 1I'4 like %0 turn it over to == it seenms :&
8 | ne that one of the great orcolems that we face here is that the
WRC is in the position of making what amounts to large numblers
10 | ¢ prediztions of various kinds of failure - not just mechanical
11 | failure, but how operators fail aad how designers fail and we
12 are reaching a wav 0% seeins hov well we're doing., ‘'Then farol3

13 Lewis came to Cal Tken 1

Y

o

st vear, -e sort 0of chuckled ant

¢

14 laaghed at the Rasumssen Report. ile told these stories atout
15 joing through =he code and not being able to make heads or

16 | 2.¢1s5 0f =he {ocumentatinn to sae whether or not you were on tije

17 | cree or 0%¢ zhe =ree.

18 oW, 1y voint is that is's virtually useless to set
19 1p 3 farmal proceiure of risk assessment which zana't te

20

checked and I think it's a high priority thing to recast the

21 way in whizh we 40 our risk assessment such as we define interim

2 predistions, interim events, interim indicators essentially

23 | =naz allow 43 =0 Xnow if we're Joing a 700! job sr a zad jos. ’
4 | 1 snink voa can see this, where it works that the twO cases '
25

wnere peonle say that risx assessment really works well are
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| sha= wa've been talking about 1ll weekenl, where if a plane

S e 0

wiD
one, weather forecasters, ani two, people who handizap forces.

The reasons for why it works, I £hink, are obvious., There's
alot of feeiback and specific prelictions and aumerical

estimates of what the event's going tc be and then you see wha<s
going on. llow, grantel, it's alot hardier in this field because
we're faced with trying to figure out what's a common mode of

failure and wiat's not a common mode of failure, We're faced

x

iza altimate events that we'i like =0 know scmething a>out
that have a very low probasility and intermeiiate events that
we have a very hard time iefining in such a way that we can ge¥
a freguiency interpretation zalibrator estimate, It seems to md
...... and to ¢th

2are 127 -r2'za onen about i%,
W2 begin to see wnat the gerformanz2 i3, anl that's a road
towarls increasing this distrustsi iistrusted cretlibility, and
I think that's a very important one. So that's one point I
wante! to maxke.

The se2ond one is closely related, which is, another
reasons way %1e weather forecasters ani the handizcapters do wel
in the sense 22 nmaking prooadble predictions, is that they get
rewardel andi pinishel based unon their performance and ic's

visible and it's a lissle =it like these air traffic

9]

j0es lowa, 701 Xaow it and you're in trouble and that's what

<2e:3 these Neoxle on their toes.

-

ontrollers

-



S v e W W

f\_‘

el
IZ you look at the Xennedy report and the af:ern:;h
of is, you've sort of got a worll of 1ifference “etwean the way
operators wori in a nuclear plane, 704 kaow, sort of recruited
off the street, trained a little bit, shown the switshes and
the way, say, J{ASA pilots are trainel where thev 4o lots of
sinulations, It's a high level 3¢ orofessionalism ani vou sav,
well what are cthe major diffarences., ‘ell, one of the nmajer

differences is when things 70 wall

in a miclear slant vou becor

sleezv.

There's nothing to do.

JR. QOZXRTIT: We probadbl: have more reactors than they
nave szace shittles but they have had =mcre 2ngineers xill
iz inartadl compazrtnsn than we have 131 Fasrtsrs *431% == you
AVva 0 133% at IASA an! afcar you've fi~iins ralising s1en vop
2aa still Ziad taings that thev've nissel. I'w talkind asout
tiare recent incildents., I'n just saying =

JRe PAST: I'mnot == I lfon't want £0 say ==

JR. LA PORTE: He's n0ot seexing ==

JR, OX=37T: I'm just saviag what has ==

e STARR: Only a gquizsk fact. The operators all go
shroi3a a>0ut two vears of traiaing, lizensing by ‘luclear

Regulatory

tae

Tant

N

w
[

o
R}

Cormission and

they're not

She FRACNEE

ree &

g oo
€t fSaiasx

» ' -
sut ion't exaageraca
- ‘e * Wil
O0R; I Saink &£

HASA and the 7.

sontinaous simulation

adeqgiate for the total sictuation is
thav're iasompetance, |

Pan} - .
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point I'1 like to na
>R, PA3E: Okav, "%ell, these are ia part%, clerical
juestions., The basiz zoint is vou're not going to have a very
good systen of nradictiag risks and managing risks and finding
lesign failire and so cen, unless vou have an opeén systen cof
performanse whers you can tell if vou're loing well or =adly anﬁ
two, a svsten of iacentive so that those 2eocle who na%e
orediistions, wao £1lip the switches ani get the 2Zraiaing, and sg
on, have %their ass on the line a liccle Dis, If ic's varied,

i

's presty obvious why we get intc the kials of managenment

oroblams lilie Three ‘lile Islani, ani design aad institutional
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w00 ly's saying that these acsilents havs Seen managed real i
well anl tae guestion is what o we io to make them work befor

che face, anil I'm just saving that these are the =wo wavs =has |

I}, PERROW: He's brought unp a s0int that I keen
har?ing o1 and I'll just mention it azain, When you take :hesq
70als and vo7 start putting then down by the techaical
specificasions anl so forth, vou're Joing =o come up 23ainst
the fact taat I've juist ceen looking at four, recent, == not

anasual == tiey were almost raniomly niskel LER's and auclear

m
N
b
)
£
or
9 |
[
o

2ziacs and all of them had multiple failures of th

' . 0

could 10t te conceived oy, I thiak, the kind of predictions
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hat wouill to into making this an operative, safe =~ x1cro‘ial

o
things that happened and they're all very different == the ranJa
of possizilitias that can happen in these plants is enormous. ?

i
The complaxities are enormous. I'm considering design - what i
I call == it's not tiaree, it's five the depot system design, }
operacors, proceiures, ejuipment and environment, s¢ you look !
H
i
|

at those four accideats and they would be o0ff scale for anv

risk prediction system that we have now ani anything that would
come t0 back up this and that's just an enormous problenm

2R, COCHANN: Chaun~ey, is it pcssible to devise a
system == I mean %there's a systen of sanctions now = Zinds of
taeir gays thats lon't report things and so forth. 1Is it
J083isle to take that Zuni and turn it iato rewarils 2r to make
it sigger. I mean, tax tie 33 plants and hand it over to the |~

AR, O'I0NNZLL: I thought you were going to say
nand it over to the intervenors.

DR. STARR: Yo, Tom, that's a serious suggestion anij
in fact, it is possible becauise there are fairly accurate
records, Hota on maintenance aand operation. he LER's is just
one source anl there are other scur~es 1n-! one ~oull %ag crews

and indiviiials and crews in tarms o0f their relative

performance on maintenance, their relative serformance on |
operation, the number of LER's that occur that are Jdue tc the |
Aaman operation characteristics and providie rewarl -- you lon'g

: . - : @ |
have =0 provide punisinent You eould provide rewaris and
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L1l7 1 bonuses for those individual groups that perform better.

DR, OXRENT: Or who report the fewest LER's,

s L
()
P
.

=RI§T: You have to watch out because -- | ]
4 OR. STARR: Well, yes. You sort of take my nexs ! i
§ | comment., You have to te very careful that vou don't set uo a
6 | system, incidentally, that's true with the PAA, You have to be
7 | very careful that you don't set up a sstem that inhizits your
8 | flow of iaformation,

9 DR, PERROW: 3ut vou've 70t safeguards there,

10 DR, STARQ: There are all kinds of information, but

11 | you have to be == it's a point that can ce handled. It's not

12 | =imple. It 7e%3 2omplicated 11l =-
13 JRe LA P20RTE: You mean by what? Complicated in whas

14 | sense?

15 2R. STARR: Any system vou set up that's going to
16 | blanket the operations of all kinds of institutions and hundreds,
17 | and hundreds of peorle, raises all the issues of equitv and
18 | orocess and all that,

19 4R, O'DONNELL: I think, vou know, Three 'tile Island
20 | 2as had a 7reat effect on providing incentives to the indusetry
21 |as a whole. It very clearly demonstrated that each utility is

22 |affacted by how the other utilities perform and it's apparent

23 | zhat there are, among the various utilities, a spectrum of ,
24 |confid

25 | manajement,

ence - levels of confidence in operating staff and
\
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33, PZRROW: Scne of thenm haven't jo0t that message

yec,

MR, Q'JONMELL: I think INPO is one illustration of
now tne industry is recognizing this synergistic interaction
setween themselves and in face, is supposed tc be setting up
standards of excellence and self pelicing mechanisms for the
indusctry.

2R, LA PORTE: Wwell, the jury isan't in on that one

MR, O'DO0NUSLL: Yeah Hut what I'm saying is that
there is an econonic incentive that's besn recognized Ly all

Ji, PASE: tiell, maybe we shoull make an ssonanmis
i11ceacive a little- more slear 2ut, It apusars that the
cehavior of tedEd aftar tihe accident is very much like tlhe

cenavior of people who live in flcod banks after a flood, You

kxaow, first vou live in the £lood line, and you don't find the|

insurance, even tiough it's heavily subsidized and then when
the flood happens, you sav, "Help us., We're victims., Give

us special sreatment."” ow, it may be that we should have our
insencive serictire work right -eforehand so that peonle
exhibis pracausionary benavior as cpposed to strategis, afcer~
the=fact behavior.

I3, STARR: And, of course, the indussry recognized

be |

shas =00, SO tae induastrvy kas set up an ailitional insurance

|

|

|
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fand which is not covered 2y the reqular iasurance which covers
J

things like the purchase power ~ost and so forth, an? has

inguirel that all 2he nuclear utilities =0 join tnis and has

zold them that if they don's follow the criteria set by then,

they're not joing to be eligidle for this insurance and it gets

20 2e¢ a fairly 3ig economic, incentive to essentially try to
improve their operations. You're rizht about this, Sut tais wap

afzar TMI and GPYJ was act ==

"
"

al

ORe COCHRAI: I don't know, I mean, mavie it sould |
be an iacentive, but that tyne of insurance is also a
disiacentive because it lowers the risk of the inlividual |

.2

atilicies., I w0ull say, {7 vo1 wvatted %0 iacrsas:s “h2

o

insestive 7is a vis T we shoult jet ril of Priczas ".nizrson.,

I STARR: D0 vou go around setting fires to ncuses

cecause you =zarry fire insurance, '
1

JR, PASZ: Some pecple Jlo. i

., COCHRAN: Well, I mizhe say, well I don't have :q

WOrry 2501t licensing the plant of this size because afcer all,

ia cserms of nonilations ==

. LA P07=: All of thiis is very heartening., I

“h
o

he induscrv said, “"VYeah,

.0.

ce sgually inmpresseli, however,

has's righs. 3v S04, those ocutsiie axperss, who area's

b

enolovel v 18, or Sy che University, wio are smart and want <ol

sarsicizace in this sertaialy have a nard tine 0ing sShat,

i
|
'
- s \
'
!
]
|

They're inportant and what we shoul! 0 is set 1p 3 b2lind t2u
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80 that we provile for egual money with the NRC teo fuad
2utside axperts to 40 a gqood job and e vart of the pay review.
I'd be inpressed with that Lecause it woul! seen to me that
what <hat says is that there's a recognition inside the
indasizy and iaside the RC that they've jot to do somes! .=~
in the next lecale to recover the sense == %0 2astablish =-
realize the letitimacy of tie rejuirenents and then we also
realize the dilficulsy in neeting it in the common iaserests
aai that woul! De impressive, It voulian't take alot of monev
out it would seni all kxinds of sijnals.

JR., STARR: I='s an interesting suygestion and is's
20t 03t of orier at sll, The oaly AL%2.:ulsy L8 zhas
288106 A0 Ouz2ome Zor wihich alat of people, iaslitiagy mwaell
vo'1ll raise a bDig 1oubs. Jn vou thiak the nsublis z29afilence

would 3o 04t by some ordar of magnitule because the inilustry

o

Rald set u; a fund to taka care of outsiile experts? You sae,
that's your assaption,

IR TCHRANIs I think the n»ublis 20afilence woulid go

b
o
('
[
U
[
S |
-

dant uapon if the people felt like their repre se1~a~'v=§

iy

our thare, experts, hail a fair shake in the process.

2R, 2A3E And alsc if the 1ecisions begin %o get
petter because taey're seing Lbetter thought ocut,

DXes FoAC 3ut who Xnows that the dezision is -etten

axXcept the exner~s?

7 48 witih crinianal law ~here, ary
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after she zase of 3idian, it was fecidel shat the indizen?

shoull have a hijger rezresentation, I think that most peonle

feel that jurv trials just 40 a0t work well ualess defendancs

have lawvers, After ne jJot in zecple falt, well mavbe the

system will work a litctle Detter.,

R, O'D0NIELL: Does the sane thing apply in civil
cases?

JR. PASE: .

IR, CCCIHRANI: There's a0 reason vou coulin's have a
licensing branch ia the NRC, or more than one, sort ¢f to be

ne tecanizal experts for tie intervenors or sgnething., I nean

r

o

hat sat I1n» s0Me 307% 9f me~thanisn e-

2A5C The rallel ia =2ivil 2ases is sor: c*

'
-

interesting. I mean, the reason vhy we tolerate lawvvers that
take 30% contingency fees is precisely that's the only way that
they 2an get == that people == that accilents can Jet
recresanted anl so we 3o have these nechanisms,

JR LA PCRTZ: I'm a little surprisel, You responded
almost exactly the same way to every suggaestion that the
iadustry recognize the legitimacy of external review and the

3.
-

£2iculey of e:sernal reviewers of i1ischarjying that fuaction
of the sociess by saving, oh, it prcbably won't work.

JRe STARR: I didn't say that,

Jﬁ. A PORTE: vell vou came very close =o that,

9. STARR: You're interpreting evervshiang I'm savinag
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Jne wavy.

1, PESRROW: ‘ell, vou questioned whether it'would
Rave any effect.

DR, STARR: I didn's sav any effect., I said the
suggesticn has value if one aczcepts the presune! outsome, namely
that publis confilence would -e restored by this.

JR. LA PORTC: The tone 9f your voice suggested that
you diin's accept che liklihood of a lesired outcome, Let ne
turn it around and say that it seems %o me that instead of the
industry, and I'a probably unfairly representing, suggesting
tae industry really, rather than waiting for someone else to

1 -tha - A N ] = - P 1 - . . 3
solve =hat provlen for then, »izk 1% un» diressly and s2v %o

-
-~

ativa a.0us ow to solve it is2s3els, secause tie NRC

w

isa't likely %o. 1It's not really ian a nosition to 210 that.
Without the sooperation and the encouragement of the industry,
it's not likely, aald I thiak it's very much of a symbiotic
relationshis there in the solution of these things aad it's
anforsunate, sSut that's tie way (t is.

O, STARR: Well, I want =0 come back =0 one point,
which I don't kxnow the aaswer to, but I'll phrase the gquestion,
I chiak the cihief problem in all of this is not so much whethen
the industry would or would not consider either through the
governmeat or directly making fuads available =0 outside groupy

for crizizal review., The 4ev »rodlem is not the Zunds or even

the principle. The key proctlen is Dow those groups gJget selec;gd
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and I would waat to hear a muzh better

JR. LA PORTE: You solve the problem., Make the
Proposal rather than to asX someone else to do it for you and
then say no.

OR, STARR: 1I'll tell vou what our experience has
Seen as a generalization., You can find exceptions, but the
generalization is that the peorle who are critical, but who are
not expert, Sut who are garticipating one wav or another =--
I'll give you aa example == the NOW organization = the National

Organization for Wemen taking an anti-nuclear costure and makes

, 70 pretanse about being a nuclear expert. Those reople who hav

some ideological base %or Dbeing anti aucslear, would not be happ
with an outsilde group that jave a cent, :low, there mav be an
intermediate public which is not comnitted one way or the other
that might have alot more competence than an outside groun :tut
how that group yets elected is the kev.

JR. LA PCRTZ: Do you have some suggestions on how to

OR. COCHERAll: You set up a svstem where the licensing

scard, the judicial tody nmakes the judgement as to the = whether

-

the intervention has merit or if it's useful in sharpening the

decision or usefu’ ¢ tne licensing board in making a decision
aad they can ;. » «he decision on the issue of need, whetl

the peovle 70t 30 much mg-ey they didn't need this monev or

-

nhatever == I nmean ==

.

Y

|

L3
\
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were adontel almost 20 the letzer as -- vou 4idn't see any Bbi

OR. LA PORTE: You guys must be problem solvers.
DR, STARR: I thought this was =~

DR. MACLEAll: Even in the nuclear industry we've see%
how opposing groups can woOrk tn ether in some areas with |
conzideracle suicuess,

DR, PEROW: There's precedence Zor this with the |
JCS ana Xryopton.,

IR, MACLEAN: That's exa=ztly wvhat I was trinking.
The UCS saii that it was so safe %o vent it, even after they
said that, people living around Three 'tile Island said thev

i
dida't want it venied, but you didn't see == 1 nean, there waJ

-l s 1 - -
«O40X, aASTO3Is Tle

vl

PR -la - e -
O‘.-._-’. CRE— Y ] -.a-

-
—

Xnow it was because

i

lin'ts be venlei. I mean,

Xeniall came out anl made the announcement., Instant credibility.

DR, PERRCW: They were invited in on that issue
because of their critical status.

|
!
JR. 'ACLEAN: I think another instance, without trying

!
{
i

£o rils on the merits of this particular case, hHut the way the

L8]

G proceedad in set«=ing up their recommeniations that
eventually le! to the Carter policy and you 4idn't see anyv

jroups that stuilied the issue and male recommendiaticns which

Wl

cpposition of the polizv.

JR. STARR: The IXS was not considered a third

O
"
"
ot

5.:

v
’4
o
oF
W
2}

s Was it?
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DR, MACLEAN: o, it wasa't, but these ==

iastances wihers the problem ¢!

essantial is how ars vou ever

Jeople on the other side in a responsidle wav.

Se solved., I mean, that's been solved in the past,

SucCa an impossiocle =-

N, STARN: I 4itn't savy it could:

I said was I wantz! %0 sege ==

JR. LA PORTE: You keed wanting to see thi

aCct maxkxe some Zrorosals bDemalse the wanting

and always, no, that woa't work, sounis like =-

12t vou keep on claiming is really
joing to set 1p and ideatify

That seenms

't e solved,

things.

%0 see Tresveonsa

ST

ner=s are tw

——— &

<0

It's nos

All

Wwhy

= S e - -~ ~> 7afe tahe industry proposal which i
28, Lo eiisie, 3T30%al of aniorsed Ly your critics: I nean, é
YyOo1 get all sorts c? accercadility out of that,

3, STARR: Why is it =he problem of = HRC2? The

SRC nas to lave, as vou peiated out

Sy Coagress that was suppese! t£o revresent pudlic

&

o
da

O

)

jxigenment. it's no ng

stablish tie mechanism

.l
o
19

4

JR. COC:HRAAI: You kow, it

fanliing bz that was to the Z“ongress and %hat d1idn'e
intervenor fanding was not si12ported, There

raacives, I
~

Committas o0

and

In
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of the resins so you can 32t 'en o%f and shipning = they

recormenied jJetting on with cleaning u» the war,

s

DRe PERROW: I taink the SXC should try to do it,

but the iandussry should too because neither of you have

oy

sredibilisy. 1If vou want 20 get credibility for the industry,

taen yoi've got to take some profits ==
2. (IACLEAN: There are a nunbar of issues -hat
tniank that cone up - safety issues in that regard to

regulating t=h operation of plants and the disposing of

wastes where tine issue shouli we have niuclear nower or not

-

-

5
sae

-

loesn't get raisel direc+:ly, where tiat ona can e shelved and

- o= _—— = s 22 : . . Yo - b o
S€0ia .TCN 1iflarent persr-ectives can WOrk togetaear., -

L)

- Ty - - : " : & . .
I 30n't sae why thée inlustry itself, jist loesa't, out o

N

a

|

.
-

or

-
-

ﬂn

v

-
-

nockes, fi1nl ooposiag views. I mean, it woull seem to Se such

m

a more efficient way to reacii agreement on the nunker o

AR, 0'IO0NNELL:

(8]

£3ink these two exanples are

3001 exanglaes of competent in%tera

w
o

ion Zetween inilustry

1

sublic interest jroups. The Zeadall taing on the venting

issueq.

ver

fh

an

-
-

’

b4

thiak, was a very positive ster 2s well as the Citizens Panel.

JRe A PORTE: Well, why is it that industry ha
e == tais is a long tine since all of this conflict has
going on and ian the industry, if we zan think of it in a

MM, O'I0INIELL: The inluastrv has as much mistru

0f the inter enor Iroups as the intervenor grouss lave of

2
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JR. .LA PORTE:s

lots 0of rasources there and

aren's celow ave
éssentially pzro
the idea taat we

of examples thac

1ifferent alteraat

szience ani thas
scientists == I

see hagpening,

AR ST

things.
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J*. LA PCRTE:

outsomes wnica ar

JRe LA

JR. STAIR:

when they 30t 2uatsi

'Jsﬁry - -
the,/'re not == I
go on and try
here and a couples
souad good - we shoul? e in

ives for us throuah a social
the outcone
that's the sort of
understand it.

think up sone

loesn't mean

necause
s0ssinl
the point ndustry's

aistory of intervenors

)
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m
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o
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or

de funiing, €rom the industry and
governnment,

Jestrictive
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e
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I Xnow |

try social

like %o
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Now, you have to understand that there are two tyres of outcom

and that if vHu set up a really workable situation, you resolv
a conflict., You also could set up a situax n when all vou 4o
is strengthen the opposition without ever resolving the
conflict and hecause of the two outcomes, the industry is very
suspicious of doing anything.

JR. MAC LEAN: As in all these other risk situations
you have to ~onsider the alternatives. The alternative might
be to try to foreplay and run the opposition, and I think you've
got to do a good risk assessment on what the best ==

CHAIRMAN SLOVIC: I am getting a sense that it is tiJe

€2 aijourm %iilis neeting anl! zersonally I'm qlad it's soing =o |
@ == twre's qoing £n se a transfer vote bezause I think it's |

r2ally seen a remarkable, actually, twvo=-iav session in terms

of ¢th issues. Alot of these readings, I found this really

sort of unusual in the depth and frankness of the approach to ;
: . i . - |

some pretty conmplicated issues. I!ltaybe something will even coneg
of it!
Let me just mention something about kxind of what I |

know of what happens next on this, There's a session tomorrow
I

and you will have an opzortunity, I'm sure, %o add your comment
on my -comments and at a later point, I believe the transcripnpt
of the plenary comments will -e sent to vou for your cown |

adiitions or whataver or anvthing farther, so vou'll have

fyrsher opporstunities o look at the record here, I -woull jusy
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like %o thank evervone. I think we all worked pretty hard and

seriously. Personally, I'm tirel, but pleasel and thank vou.
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.M., the hearing was aijou:nedﬂ
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