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NITED STATES OF AMERICA

MUCLEAR REGULATORY COMMISSION

PUBLIC MEETING
WORKSHOP CM FRAMEWORXS FOR
DEVELOPING A SAFETY GOAL

THIRD PLEMARY SESSION

2ickey’'s Uyatt ‘ouse
4219 E1 Camino Real
Palo Alto, California
Friday, 3 Apzil 1931
~he meeting was convened at 8:10 a.m., pursuant e
notice, wvith Gacrge Sege, ®rogram Chairman, 0ffice cf Policy
Evaluation, presiding,
PRESENT:
Mssrs, Zeyea, Bracdburn, Bridenhausgh, Burstein,
Charnoff, Cochran, “erby, Fisen»ed, Eranst, 'utt, Joksimovic,
“outs, Tacrte, lave, levine, lLewis, “alsch, Lowrance,
vaclLean, “Maxey, “azur, 0'"cnnell, Okrent, Paize, Perrow,
Salisbury, Sheldon, Slovic, Starr, Temme, Wald, Zabroski, et

al,
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MR, SECE: Gooc morning, ladies and sentlemsn, Ye
are about to Heqin the third plenary sessizn of the WRC
Safety Goal Yorkshop. The session will “e devcted to the
final reccrts of the panel chairmen, and subsecuently to a
discussicn of those aoals and to the discussion of the
cross-cutting issues of the worksheop,

2efore we beqin with the canel reperts, I would
like to turn the flcor over to Walter %ato, who has some
anncuncements,

(Piscussiaon off the reccrd)

MR, SEGE: Thank you, Walt, We are now reacdy %o
croceed to the recort of panel A, guantitative safety =zcals,
or. Herman Kouts,

DR, ¥OUTS: Well, Gecrge has asked that these
reports be structured in a special way, and I will try to
achere to this as well as I can, althocugh it is nct joing to
»e possible to do this altogether without being repetitious,
sG I will deprart from this to some extent.

S0 I will first of all go through what I consider
to be the highlights, cr what ve consider to be the highlights
of the outcome cf our discussions,

et me tell you at the cutset that yessterday
a‘terncon, ¥al lewis, being bored with the rate and content of

process, decided it would be worth summarizing the cession,
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3
and he did so, and most cor a good part of what I am going to

give is Hal Tewis's contribution, and you might recognize some
of the fingerprints here.

Highlights, There should be thought of guantitative
safety goals, T™his was importan%t, hecause that was the
purpose of our panel., There should he quantitative safety
goals in order to enhance the protection of the public, not
diractly, but through making the regqulatory process less
capricious and more objective,

The standards must be clearly understood to be
subject to political test, A standard can enforce
quantitative analysis and rules and subsystem standards and
these are objectives to be met,

It can provide a de minimus basis for deciding what
measures are important enough for safety and what measures
are not siqnificant,

T™he goals should at their center consist of a
ualitative state desired to be acheived, related to safety

of the pecple. This should Se supplemented by Juantitative

features which implied acheiving the qualitative goals,

Somewhere, but not necessarily as part of the goals, there
must be instructions on how to use these gquantitative limits
in a reascnably unambiguous way.

Several rroposals of safety goals for nuclear i

power plants have been macde, Included have heen offerings by
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individuals and groups with varied nackgrounds and other
objections,

These proposals address different statements of
qualitative objectives, and they are accompanied by
discussions of a variety of criteria that are said to have
been used in arriving at the guantitative goals, yet the
outcome, as the Jquantitative limits, is remarkably similar,

The limits are set o different juantities and in
different cases; there is an cverall consistency. This is at
first surprising, because the guiding criteria has many
arbitrary features, and it reflects a greater cdegree of
concurrence than would be expected of work dcne in separate
isolated monastic cells,

Regardless of this broad community, and of how this
broad community of agreement may have been arrived at, it is
heartening because most of the job of structuring raticnal
safety goals with a brcad concansus seems already to have
been acheived.

However, there is less agreement on the way safety
gcals should be used, This may be as important a gquestion or

rerhaps an even more important one than the goals themselves.

The goals should include recuirements related to

|
) i
hazard status or substatus so that not only a final gracde be |
|

acheived, and then Hal's comment here is that every

Lprofossor knows the difficulty attached to giving only a singir
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The g0als should also include gquantitative
components related to individuals highly at risk, and to the
aggregate risk< to society. They shculd include a component
relatad to financial impact on society.

A limit on anticipated frequency of partial core
damage -~ this is very particular in conclusions =-- a limit
on anticipated frequency of partial core damage is not very
use.ul at this time, because no one ows how tc calculate
that probability as reliably as would be neeced.

The goals should respond toc the juestion of how
safe is safe enough, and should imply such a judgment, And
this is not a unanimous view, Sut is almost unanimous, and
ALARA tyre complements should not be included.

The licensing process should be deterministic,
with the deterministic requirements justified through
demonstration that they assure meeting the safety gcals,
Both the subsystem and the whole plant analysis can
contribute to this, but it is recognized that in the present
state of the art, a large element of judgment would still be
involved, as well as recourse to cpsarating experience.

The cne exception to the deterministic rule should

be that an applicant for a license should be free to propcse

a newv system or a new subsystem and to prove by analysis that

it better acheives the gocal,
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The numbers associated wvith the goals require 5
political cansensus, but the develcrment of the technisues of |
calculaticn requires much more technical werk. In pa:ticula:.%
there may be some subgcals for which the calculation is now
beyond the state of the art., This is a confli~t, There is a
conflict reqnuiring resclution here, between desirability and
complete feasibility, ¥al says C'est la vie. That is the way
it is in life anyway. |

The goals should suarantee that as far as cost
goces, the public benefit of nuclear power is greater than the
risk, which is part of the overall cost, but this risk and ;
cost shculd not te so unevenly distributed that any
individual is unreascnably exposed to risk,

It is recognized that this tracdeoff Hetween public
benefit and individual ceost is inherent in any cciaplex
society, and the issue here is no different than elsewhere,
and no simpler either.,

The goals should be dynamic, to respond to progress
in technology. The grandfathering of plants already
aprroved shculd be normal policy in the absence of overriding
safety considerations to the contrary.

"™his last point i{s especially true, because the

more gquantitative goals that we are discussing here will be

adcéressed principally in plints that will not come into

existence and oreration for more than a decade, and they mustj
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be applicable to conditicns that wve can foresee as possibly

important then,

Political consensus and public accertance are
essential to the end product, but the resconsibility of the
Nuclear Requlatory Commission and not to satisfy them,
These are not alvays compatible sbjectives, nor are they
always conflicting, Mal's comment there is if doctors were
licensed throuqh a public hearing, we would have more
charming quacks than we do now,.

These are the points that we agreed on, oOr these
are the highlights of the points that wve agreei on,

One issue which is stronqly at debate, and may
require sreater resolution or may nct require greater
resolution; this is the conceptual basis underlying
quantitative limits,

Now, I pointed out earlier that there is a greater
deqree of coherence in the quantitative limits that pecple
establish than there is in the bhasis that they use for
getting there. Some favor one hbasis, some favor ancther.

Probably most in our panel agree that cost benefit
or risk benefit analysis would be the preferable basis for
setting quantitative limits included in safety gcals, but we
are not all very sure that analysis of this kind could be
useful in the rerorts,

There is one suggestion as to means to settle

at—
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outstanding issues, and I will simply quote Hal a point here,

which is that a finer sroup than this should meet at a finer
place than this to flesh out the recommendations,

MR, SEGE: Thank you very much, we now turn to
Panel 3, °r., Lester lave.

DR, LAVE: You will be pleased to know that in the
sveepsta<es among the panels, that Panel B decided unanimously
that it won the award among the three panels,

I would like to spend a couple of minutes updating
the outline that I put on the bocard yestarday, going through
the following == or the comments that -- the areas that we
hadn't gone through, and then try and follow the outline a
bit,

We left off yesterday with some of the points about
what it is that can be quantified, and the additional
points that I would like to make from our discussion are
scme, I think, both philosophical and then then would entail
both, and how it is that cne can predict a macro event such
as a maior accident one expects to occur very rarely, and how
well one can know that the probability of that is stated.

And basically we talked about the use of monitoring
of micro-events such as compcnent failures, plus some

modeling, in order to better validate the models and to

|
|

updata the forecasts of macro events such as accidents, and

there is an interactive process here which can enhance safotm
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talced about the necessity for centralized data collectiecn and%
analysis, that s, that if each individual nuclear facility
ware to try and o on the basis of its own exrerience, then
there would be a vast waste of data, |
And finally, although sabctage itself cannot be
mocdeled with probability, one can try and get some urper

bounds on the effect of sabotage and other kinds of events

that really are unpredictable events,

The point is that after all this, there still will

be scme level of uncertainty which remains, There still will
e some confidence intervals, if you want, and in particular,
there will e some ignorance of unexrerienced events, scme |

of which can't even be clarified, particularly in th

micro-data and of mocdeling so far,

But the key to the process is trying to collect |
data to learn and have a faecdhack process, sort of what cne E
might think of as educated bootstrapping, and I think that in |
our look at what it is that is doable, it is certainly clear :

that some of the accident probabilities are inherently things

-

that cannot he iown with vast confidence, -ut there is a

process by which one can tiow them better, perhaps accectabdly

11

wWelile.

we did at some roint yesterday, after being urged
i

more than a dozen times, take a lock at the name of the panel,

—
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and try to do something about that,

Basically we decided with using qualitative safety

qo0als or qualitative statements, is that they are nearly
always vacuous., Peter Hutt reminced us of the Congressicnal |

language, that qualitative statements that have been part of

the federal statutas for more than a hundred years, they are
enduring goals, and yet if you were to ask or tc be aske to
translate them into some particular judgment at scme time,
you would be hard-pressed to come up wiil any kind of
consistant judgment,

And so we thought about the complementary nature of

qualitative and quantitative osals, and in particular, it
seems clear that Congressiocnal gcals or Congressional
stataments in legislation almost by definition have got to be |

qualitative in nature.,

That is, a statement like no undue risk,. and so on, !
Unless the Congress is going to get into the business of
equipping itself to deal as technical experts !n narrow
detail and confront issues =n a continuing basis, which the

Congress doesn't have the expertise and time to do, then

Congrass is going to be forced to stay with more or less
bland generalizations.

However, once cne sets to the azency level, we |
thought that there should e a combination of process gcals,

gqualitative goals, and quantitative soals, The process qoal:l
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are cnes for trying to get input from both the general public

and from experts to involve people more jenerally, and to air
*alue conflicets,

These are all, you will remember from your list of
the attributes that regqulators should consider, there are a
vast number of attributes that requlators have to consiier,
and the question is how should these be raised well, anc we
had decided that these process goals wvere wvays of raising tlem

We thought that there was an advantace, in
contradiction with Panel A, I gquess, of various gqualitative
gcals at the agency level, such as ALARA or 5004 practice or
licensing.

That is that, in the midst of having any
quantitative goals, those quantitative goals only make sense
if the system i{s operating the way that you desire it to
operate, and we thought that there wvas a good, strong role
for gualitative goals in the midst of all that, and finally
down to quantitative goals, the problem here is that
quantitative goals should change whenever thera are chances in
tachnology or changes in income or changes in the health
status of the population, or changes in value.

T™hat is, that the quantitative numerical goals aras

70ing to be gocals which cannot last for decades or centuries,

|

!

|
1
:
|
i
|
i
l
.|
|
i
|

They will have to be reexamined all the time, and the agency

|
cannot he in a'y way defensive about reexamining them, Okayj
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In talking about the implementation of socals, we had!
a lonq session on what is a 7cal and what is a decision rule [
or a standard, and it turns out that that divided aleong |
disciplinary lines, with the engineers telling us what oxactl-,ri

|
a decision rule standard was, and all the rest of us being i

igncrant, I won't 30 into that now, but those of you who are ’
engineers would know,

One of the things that the nanel wanted to l
emphasize was the difference -etween desiyn and performance
standards, T™hat is, that in general, standards should be
emphasizing the bottom line of what you are trying to
acheive, rather *han trving to set out a specific process for
getting there.,

That is, that {f your goal is to be stated, for
example, in terms of the number of accidents of various sorts,
then that is the way the quantitative goal ought ¢o be stated,
rather than trying to tell recple in cdstail how to do things,

Now there were a series of major qualifications to
that, about, for example, licensing procedures for

operators, whether they should be licensed at all, but none-

thelsss, the discussion emphasized that performance standards

were to be preferrnd wherever there was a choice,
We spent some time talking about consistency of
goals at various levels., You think about the complex

hierarchy I have, with Congressicnally stated gJualitative

ST e
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goa .s, agency prcocess guallitative and guantitative gozls, and

then variocus kxinds of decision rules or standards and it is

clear that there {s no easy cne-to-cne relationship between

goals at various levelsz, and one needs to have some Iairly

sophisticated model for making sure that these goal:r at variocus

levels are consistent, and that they can be revised

consistently when there are new cdata which come along, It

is very important that the systam Se cne which can change with;

new data,

We spent some time talking about tha problem of

how it is that you jet the system to cperate as desired, I

think the characterization was that the life of a reactor

operator is 99,9 percent :‘orecdom, and 0,!' percent terror, and

there was some discussion abcut hov it is that you get a

system to perform that way, wnen you have somebody who is

highly trained to -- sitting arocund on his rear end mest of

the time with ahsolutaly icthing to do, but then having €0

jump forward in the right minute and not only do what is

right, but to decide whether he or she should be using some

stancdard mocde or have to think for yourself,

If you put yourself
analyses that you might have,
when you are driving your car
run into a snowstorm, you see

it is sort of gcod luck tO =-

in that situation and have scme
a»out, for example, what haprens
and have a small accident cr

how difficrlt it is, I think

what it {s we are going to dc¢

i
f
|
1
i
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from reactor overators,

The point was made that there is a lot that can be
learned from the training of pilots and radar cperators at
DEW line and so on, in trying to figure out how you &u these
things,

And we spent tome time talking about this business
of processes for identifving and involving stakeholders.

One of the first points that is made is you don't have to
worry ahbout Congress, It will decide how it wants to be
involved,

That is, you g0 aleng the way you want and Congress
will call you up whensver it is that it wants to get into it,
The point was that there are ;’scrios of auestions, or rieces
of information that have got to be gathered by tha process of
:avolving stakeholders.,

For example, what attributes are important for the
particular problem that you have got in mind, what are the
distributicnal inecuities that come from that, are the goals
being met? We tend often to pooh-pooh what it is that the
public can do in this, but one example from air pollution
control is that a major amcunt of the enforcement is done by
the public, looking for smoke plumes in the sky.

One needs to have a background of public input and

discussiaon on the business of going from somewhat vacuous
|

qualititative joals to very specific quantitative scals, That|
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is not a matter for a few experts tc sit around in the rcom

l
and decide. Rather, that is a series of complex judgments thoi
public has to be involved in, E
And finally, when the sum of public and other |
involvement about the adequacy of the process itself,
We have tried to talk about the nature of the
process that would help and this wonderful word of felicitous |
came back again, and we wanted felicitous processes, that is, |
processes which give people information which is in a helpful
format, and is of the right deqgree of explicitness., It is
easy to overwvhelm people, even trained scientists, with data
in the wrong format being given in the wrong way, and have
them simply find it toc difficult to process that xind of

informatiaon,

And finally, there was a lot of emphasis here from

the =xperience of various other ajencies that it is very '
important in the process however apprerensive the regqulatcrs
might be not to patronize the public or other individuals who

are involved, to sugar.coat information, The problem is, any

time you try and sugar-coat it, thera are at least a half-
dozen pecple out there who are willing to jump up at a moment
and say, don't you really mean to say, and then state it much
werse than you would have ever done to begin with,

Well, at this point, I will go to the format that

we ware asked to conform with very briefly, I will try and
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' lots of enemies out there. In fact, virtually every high |

16

give you a summary of the summary., But first, lat me remind
you, I was told that the Roman emperor Justinian thoucht that
earthquakes were caused by sodomy, a statement that most

i
|
t
|
l

scientists are not very concerned about, but I understand ther

|

1

|

|

: |
|
n
|

is lots of concern around San Francisco,
The point of the observation is that it is very |

|

hard to make good decisions unless you get your facts straiqhti
|

and so a lot of our process is trying to get the facts ;
straisht, f

So here we 30 with the summary of the summary, and I
do not ascrihe consensus on my panel to all of these notions.,
I have one tin ear, and the other cne is turned off, and so
what I heard in the panel discussins is the following:

FPirst of all, we aprlaud the process of increasing
specificity and of a mor» oren systematic process., We think
that that is salutary. We think that not only is it g00d for
the rublic out there, but in particular it will b»e good for
the NRC and the nuclear incdustry,

We agreed that there was an exemplary safety record
to date for nuclear power. I think the agreement ended at
that point as to what were the implications for the future, bu$
at least on that, we seemed to have agreement., We agra2ed that

the nuclear industry was not paranoid by thinking that it had

technology industry and many industries that are not high
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technology have lots of enemies out there. The nuclear

industry is not unique and there is a great deal that can b¢

learned from looking at the experience of other industries,

many of wham have suffered more, cor at laast longer, than the
nuclear industry.
We wanted to emphasize a multidimensiocnal array of

attributes and distributicnal effects that are involved, and

try to emphasize that the ey part of all this is that there
must be tradeoffs that are made.

If somebody goes in in a sophistic way to think that|
all that must be done is to provide pover or save lives, then
they are having too simple a picture of all this, It is
really in the hature of tradeoffs that have to be emphasized
most,

We wanted to emphasize that there are disadvantages
as well as advantages to being systematic, specific and open.
As a practitioner in this arena, I believe that the

disadvantages can he mitigated, and that that is scmething we

ought to do, but one cannot rush in blandly here and believe |
that all is going éo e right with the world if only we allow ,
everybody access, ;

As I said a little earlier, much can be learned a50u+
the accident probabilities and consequences. It is i
important to do some systematic cdata collection and model in J

feedback, and so on, but there will be residual uncertainty.
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That resicdual uncertainty is more or less major now, and

should diminish over time as we 72t more operating experience,

The points, again made carlier, were the
complemantarity of qualitative and gquantitative safety joals,
consistency of goals .t various levels, specifying how {t is
done versus performance standards, and a felicitous process
for getting infermation to use. Thank you,

MR, SEGEZ: Thank you, DOr, lLave, We now turn to the
last panel, Panel C, on econcmic, political, and social
considerations, Dr. Paul Slovic,

DR, SLOVIC: Well, I am going to focus on the
second day of deliberations primarily, excert whare we want
hack to some of the discussions of the first day and tried to
clarify them,

This is a rough view of the major topic areas that
we discussed over the two days, We talked about distributiona
gquestions, spatial and temporal equities, the treatment of
kinetic risks, problems of scale, and that is the number of
reactors and how that impacts on the goal process, the level ¢
risk that should be tarjeted, the problem of risk aversion,
the problems of the incentive systems and the 7uestion of
process and verification.

I wouldn't at all ascribe equal weighting to these,
and some of these are rather specific technical problems,

Others, such as the process question, are very major

z
|
|

|
l
|
l
|
|
|
|
{
{
|
|
|
|
|
-
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‘( philosopnical questions on waich we recognize it may depend.
|

I will try to g0 through these one at a time, and
summarize the views on each of them,

with regard to distributional quections, as I
menticned yesterday, we basically agreed that where there is
an inequitable distribution of risks and benefits in th
cresent, that some principle of compensation may be the way

to address these inequities.

! We had a greater problem with the interjenerational

' emities, We agreed that that was very difficult, We

| debated this xind of weight Juestion =-- as I mentioned

| vesterday, I won't co into that now,

One thing that I left off yesterday vas the issue

of whether or not b, makina these standards tough encugh and

of get around some of these juestions. That is, if your

| make the problem of equity well, sort of disappear, and same
l
| felt that this would, but basiczally there was some

skepticism here and a feeling that really that you didn't

can not have tc worry ahout these equity issues, and so it
was left as an issue that these would be faced,
Wwith regard to genetic risks, there was concern

I
[ about the treatment in the ACE3 propeosal of using early and

reducing the risk level, in the goal process, this could kind

tarset levels are low enough and that tney are met, does that

really know how low is low enough to =-- you Xnow, so that you

{
-
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delayed deaths as surrogates for ganetic risks, There was
mixed feeling as to just, you know, whether this was
appropriate or not,

Some felt that this was adecuate and that the
report was complex -~ that the system of quantitative gjoals

as identified in the ACRS report was pretty complex and

neeced to be simplified and this would be one acequate way to

do that, I think there was a little wider feeling, that the

more explicit treatment of gjenetic effacts should be attempted,

There was scme cdisagreement as to the fine points of

that treatment, whethar or not it should be done in a
strictly quantitative way or not,

We spent juite a while cn problems of scale, soma
of which I touched upon yesterday. We talked about the
problems of moving from a system of 70 or 150 reactors up to
500 er 1,000, and we asked, well, what are the problems that

this might pose for the implementation of safety goals, and

wve sort of classified these into several diffarant categqories,

First, the institutional issues, dealing with
whether cr not one can maintain the desired stancdards of
safety and sort of offset the slipragse in the design,
licensing, meonitoring, and emersency response capabilities in
the face of a large~-scale system of reactors.

Also, questions of the training and availability of

cersonnel, and the demands on the regulatory system of larze

|
|
|
|
|
|
i
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what you think the implications are, but there was scnme

21
scale nuclear power.

There was a question of vulnera»ility due to an

{ncreasing dependence on nuclear power, and the relevance of
the mix of enersy technologies. Thera was a juestion of a

contextual effacts, There was a very subtlo‘onc, which we

didn't go into in detail, except to point ocut that it could
be very important, and an example of this would be as the ;
scale increases, the frequency of accidents of various tyres ‘
will increase, and what are the implications of this for, you |
wnow, economically, psychologically, and so forth, !

There was a feeling that this neeced to he |
considered in the treatment of safety scals.,

while there was agreement that this was important,
there was lack of agreement as to what specifically the
affacts of scale would be, and I am saying we had guite sharp
disagreements as to just what the effects of increased scale
would be,

Finally, with regard to what might be the

implications of scale effects, of course, this depends on

feeling that this would have implications f5. how you design
plants, for the regulatory load, that is, if you felt that --

1€ you anticipated a larje-scale system, you weould try to do

things that would ease the locad on the requlatory prccess, the
{
sheer number of watchers and sc forth, and also you weuld try |

i
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to set things up in a way that would minimize the demands on

the emergency response capabilities, which misht e overtaxed

by large scale hases.

With regard to level of risks, we really didn't get |
involved in the Juesticn of what the actual level of numbers,
or what the numbers shculd be, but rather the guestion of i
should the gocals be stricter for nuclear power. As vou might ‘
expect, there was a debate on this matter, Scme pecple felt
that there should be uniform standards, Others felt that
because nuclear power was a newver technology and there were
certain political prchblems involved, the standards should be
stricter.

The question of uncertainty was brought up, aud that
was argaad both ways, some saying that because of the
uncertainties in risk estimates we should hav) stricter
standards and others saying there are certain aspects of
nuclear risks which are better known, than say, aspects of
risks from for example fossil fuels, and this would argue in
the cther direction, so you can see that we reached no
consensus hers cn this problem,

The question of risk aversions also received some

discussion, We debated the assumption in the ACRS report of

increasing aversiveness ¢f a large number of deaths, this

|

|

alpha greater than one. WwWe discussed the chilosophical basis

for risk aversion, and the philoscphical econamic basis, sonaj
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of the reascns for it would be uncertainty and vulnerability

and the possibility of higher order of effects., In fact, I
think it leads to some desirable incentives for mitigation
and prevention,

Others disagreed and argued that a linear function
with alpha equal to cne is really more approcriate because

it minimizes the expected losses, 30 we == I think while most

peopla felt that increasing alpha greater than cne was
justifified, there was disaagreemant there. i

There was concarn, really, about the effects cf

second errors consequences here, that in fact that maybe this

isn't a good moc for the impact, that you could have small
accidents that lead to large-scale eccnomic and social
disturbance, and if this is the case, this would have
important implications for the level of safety, and then this
led in turn to a debate as to whether these sacondary or
higher order consecuences, this ripple effect, really was
within the responsibility of the WRC, that is, where do you

draw the line on what constitutes health and safety risks,

you '‘cxow, do you g0 into these economic considerations? We

did not resolve that,

i
i

Finally, ic was pointed cut that there is an attempt

in the present NRC ACRS proposal to treat some of these ripple

which could hring in crevention if it is justified on a cost

e
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basis, but there was an uneasiness that this might be an

awkward way to address this question,

T™here was a concern about the incentive systems,

This was, I think, similar to what I saw cn Channel 2, There

is a feeling that we really need to look at systems for
evaluating risc assessments that, you now, risk assessments

should he judged just like other forecasters might be, and

there was an allusion to weather forecasters, who have scoring

systems ané this sort of thing, and this leads to a concern

that there really snould be ways == there should be an attempt|

+0 ma<e risk assessment more reacily evaluated, and there
should “a awvaris for good performance in this regard, This
also relates to the Juestion cf feedback that Lester brought
upe

And this also carries over to the develorment of
incentive systems for evaluating and awarding operating
performance in the plants themselves, It wvas felt that this
was an important issue, It hasn't raceived much attention,
but it needs censideratior,

rast bSut not least, I think we had gotten intoc our
most exciting discussion of the few days in the last two

nours, where we treated the juestion of process, and I cuess

you could say that when it comss to setting safety goals, scme

recrle feel that the orocess would be the most important

consideraticn, and this ties in with the suestion of

e —

|
l
|
l
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verification, How do you know that your gozls are being met?

won't the question of trust and public acceptability be

intinately linked with this? There was some concerm th.t
unless process is given adequate attention here and bduilt
into the goal fabric that nothing would change., You would

have these gcals, but it would really have no effect on

|

anything, This was hotly debated, I should say, in the group.

There was -- it was pointed out that in the ACRS
oroposal, there is a call for a third party review, and this
led to a lot of discussion about well, this is fine, but who
does it? How do you choose these people, and with regard to -
3uSt tOo ceontrast with Lester's summary, with regard to well,
sure, you want public input here, but because it is a complex
crocess, you can't have the public making this review directly
It has got to be exrerts,

And then the question is, as I am sure you have

haard many times, whose exrerts, how do we select them? You

wnow, do we have a Presicdential Cormittee do this, what is the|
role of intervencr groups, should there be an induc-ry funding
for intarvenor groups, you know, to participate in this
zeview, |

I think there was general agreement that this was

an extremely important issue that was vital ¢o the successful

implementation of the safety coal process.

|
|
1
—

I think I will stor at this point,
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MR, SEGE: Thank you, Paul, I want to thank all

ehree of the panel chairmen for very informative reports., It
can be a short line =-- a life for these summaries.

e are now going to proceed with the discussion of
the raports, The format that I am proposing is that we first
cover comments that refer specifically to Panel A, to Panel B
and to Panel C and then proceed into a wider discussion,
invelving comments not closely tied to a particular panel or
aprlied across panels, First comments on Panel A and I see
Dr. Okrent's hand up.

DR, OXRENT: Okay., I have, I think, four guestions,
I think I heard Dr, Xouts mention that the pranel thought there
should he some kind of a limit on financial impact. I wonder
if he would he able to tell me whether that was thought to be
a dollar value or scme expected value or however they were
going to frame it,

A second point was that the panel was against an
ALARA, I wonder what the basis was for judging that., ©0id
they not want groups to see whether there remained cost-
effective improvements, even if one met the cdeterministic
requirements that they said should be the basis for

licensing.

The third is that they said that they thoucht |
i
|

J

licensing should be deterministic, that these deterministic

requirements should be so set up that one would meet the
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quantitative safety goals, I guess my question is, how would

it be decided that these cdeterministic requirements did meet
the gcals, who would decide, and how would it be judged that
these were adequate for all plants and so forth, and then the
fourth one was, I think it was stated that it was rroposed

that there not be a limit on partial core damage, and I think

| the reason that was stated was that this was a very hard thing

" to calculate, and I would be curious to hear why they think

that is a harder thing to calculate than other things like,
for example, full core melt, or the likelihood of containment
function in a certain way given core melt, or so forth,

MR, SEGE: DnDr, Xouts,

DR, ROUTS: I will try my hand at these. Then I
would like to ask other members of tha panel to add to this
as they see fit, because there is -~

MR, SEGE: Excuse me, Dr., Xcuts, I think that the
recorder is straining to hear you., I would like to make a
general announcement that the microchone set-up here is not
the best possible, so would everyone please speak loudly and
also would you please identify yourselves for the reporter as
you start speaking, or if I identify you by name when I call
cn you, make suve the reporter wnows who you are, esrcecially

if you are not sitting behind your own nametaq that is

| visible to the reporter. O"r. Youts, excuse me,

DR, XOUTS: VYes, I say, I will try my hand at them,




10

11

13
14
15
16
17
15

19

2 U B =

th

28
and then I will ask other members of the panel to chip in ané

give their expanded views.

First of all, on whether or not there should be a

dollar value associated with property damage, well, that was i
|
the cne suggestion that was macde, and I expect that it is morc'

|
|
|

reascnable to evaluate proverty damage in tarms of Zollars than
it may be to estimate ciner kinds of damage, such as damage to

human beings,

I think there would be not very much deviation of

i views on this, Dollars is a reascnable judgment for how you
measure,

DR, OKRENT: Would this be like 55 billion is the
largest accicdent rossible, or ==

DR, KOUTS: No, we didn't talk abcut limits or
exactly how the dollar l.ait should be set, We only =-- there
was only a fairly general agreement that there ought to bde
same limit on the physical impact, the impact on say
possessions or aspects of life associated with accidents of
this kind, There should be a limit like this,

DR, OXRENT: All right, the reason I asked is we

thought about this and found it hard to figure out how to put
éan upper limit, and if you didn't put an upper limit, then yOu!
Eqae to an expected value, and we ended up trying to put it in ‘
!chc ALARA, sc if you had a good farrula, I would be interested
|

in hearing it, but that is all right,
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DR, ROUTS: No, we have no formula, nor did we
enter this meeting expecting to find formulae for any of the
numbers, any of the limits that might be chosen,

Now, on the question of why we are oprosed to an
ALARA concept, I think there is a dominant view that we are
after a safety gocal which is addressed to the juestion of how
safe is safe encugh, and when you have determined how safe
safe enough is, then you should be content with that degree
of safety.

If you go beyond this, you are intreducing
uncertainty into the regqulatory system, and you are
undermining the goal -=- you are uncdermining one of the
features that you demand of a safety goal, which is that it
makes the regulatcry orocess more rational, It introduces an
irrational aspect into the systam,

DR, COCHRAN: Did you apply that to <he radiatica
protection standards workers, for example, also? I want to
know what the diffarence is in the perscnnel ==

DR, XOUTS: Whether there should e an AlLARPA

| concept aprlied to workers?

DR, COCHRAN: Should there, or if there should,
acdvise me of the distinctions,

DR, ROUTS: Well, I don't xnow, “e didn't even go
into that, but maybe the same argument would apply there.

MR, O'DONNELL: A point of clarification on this,
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The objection to the AILARA, was it based on ALARA

as a qualitative concept, or if AIARA was expressed in terms

of a quantitative cost-benefit acoroach?

|
DR, ¥OUTS: It is an overlay on a system which first)

of all judges whether or not you meet criteria which are bhased|
!

en how safe you should be, |

Now, once you have deciied how safe you should be,
you then 50 back and say, can I jet safer than that even for
some xind of expenditure, and the view was that this is ‘
already at diminishing returns, because you are already safe
enocugh, and that has been your judgment,

M, O'DONNELL: Well, I was voicing an opinion on
that, It seems to me if you say a number that is soing to be
an absolute value that -- bayond which you do nothing, your
tendency would be %o set it much lower than you would i{f you
had something like the cost-benefit curve,

DR, KOUTS: That may well be, That may well bde.

MR, O'DONNELL: And you would probably end upz

doing things to meet that absolute standard which are in fact

not cost-effective, which would not be required, if you had
an ALARA cost-benef!. curve,

DR, ROUTS: That may well be, but it may be a more

raticnal process,
Wwould any on the panel like to add to this?

VR, LEVINE: Well, I felt that if a safety goal wers
-
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to be proposad, one should do cost-benefit analyses a- :t that

gcal, that is if that cnce the scal were expressed if the
ragulatory pecple wanted to change it, they would have to do

cost-henefit to justify the chance, or if a particular plant

was felt not to meet the safety goal, the cost-Lenefit might

orovide a way of saying it didn't have to meet the safety

goal,

PR, COCHRAN: Could you comment on my juestion?

MR, LEYINE: NO,.

MR, SEGE: lLet me ask members of the workshop
again if you will identify yourselves by name as you
participate in the discussion, to help the reportar make an
accurate technical record., That was Dr, Cochran askinac the
last guestion.

DR, XOUTS: Should I g0 on?

DR, OKRENT: Please.

DR, ROUTS: Okay. VNow, on the question of how the
safety goals can be applied within a deterministic framework,
okay ==

DR, OKRENT: Excuse me, the point was, how would
you decide that the cdeterministic requirements met the safety
goals and who would decide it?

nR, XOUTS: Yes, that wvas my interpretation of what

you meant, How would it be decided. First of all, whw would

|
decide it? I think the regulatory =-- the people who are !
.
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responsible for applying resulation do this, It is their

responsibility to make whatever apprlication is concerned in
wratever decision process is to be used,

“ow do you determine whether a certain doumininicel
process meets a safety zocal? Well, this sort of thing is
alreacdy in practice, That is, there are analyses which are
done on »robabilistic bases, having as scme obiective, like
don't increase vhatever level of risk is implied by WASHe1400,
how do you 2o this for a particular system or subsystem of
the unit that you are considering, and cne example has been
for instance diesel rower,.

How many diesels and how reliable should diesels
be in order to make sure that the supply 0of electric rower,
at least the supply of backup electric power will be adequate
to keep risk down to a certain level. i

This i{s a2 deterministic application of a xind of :
safety soal, and this is the kind of process which is had in
mind, MNow, would others like to addé to that? ,

MR, SALISBURY: I might throw in that we -- I think ;
a number of pecple saild that tn have a deterministic apprcach i
would bde perhaps a transition period., A lot of us just
didn't have encugh ccmpetence in the rture crobabilistic
analysis to make an abrupt transition, just using that for
determ..ing whether a safety ccal is met, We would like to

have a ceriod of verification in cne sense where you are using

—
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it as a backnp to the normal licensing process, and to aive it
time to prove itself and to build up confidence that it might
in fact be ahle to replace the detarministic licensing,

PR, OFRENT: Well, by the way, in fact that very
position was the way we talked about it in Panel ¢, but the

f
|
I
|
|

thrust of my question was the following, as Slovik indicated

in Panel C, there was a lot of discussion about procese, And
there was at least -- well, there wis a considerable elerent
in the group that thought that there needed to bHe assuranca é
in the public, a lot of assurance that in fact not only were f
there goals but that they were really “eing met, and so to
some extent, my gquestion came from that perspective, The
cther was, it seems to me if you have the deterministic
requirements, unless you do full-fledged probabilistic
analysis, you don't know if they have met the jcals you have
set, so from both of these points of view is why I raised the
point,

DR, XOUTS: I think on that point, you may be
correct, but you may be only partly correct. It may not -e

necessary to cdo a probabilistic analysis on every plaat, You

may be -~ maybe you can get by with an analysis on a subset

of plants,

|
|
'
|
!
|

-

DR, OXRENT: I agree with that,
DR, XOUTS: Okay. But i{f you applied the crocess,

that is, doing a risk-benefit analysis or a risk analysis on
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every plant, in order to he =ure that it met the goal, this

would be a completely different process than the one we nave

in mind,

After all, we are at present in a licensing systam
which relies on deterministic methods, Yow, we are talking
about possibly in the future using a risk analysis basis for

determining what to do in requlatory matters.

Parhaps we are talking about a transition period,
and perhaps there has to be a transition period. After all,
we are here, and we want to get there, and somewhere in
betveen we have to be in between, It seems to most of those
on the panel that the best early acplication of suantitative
safety 7cals is to establish that the deterministic
requirements that have been placed in the requlatory structure
S0 far are really ratiocnal and do cerrespond tc rational
safety goals, Fal?

DR, LEWIS: Well, I was just going to amplify
essentially what you said, you wow, and perhaps talk a>out
how cone might make a transition, Clearly, I don't think
anyocne is proposing that the way you license a plant tomorrow
or in the near future be to simply impose cn the applicant thel
recuirement that he demonstrate that ne meets, you know, if
you like, the Okrent li=¢ of prohahilities or certain hazard
states.

You <now, what I would like to see is first an
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effort to force the YRC to justify the present deterministic

|
|
|
standards through probabilistic risk assessment, and 70 :
thirough that and continue to license plants dcta:ministicallyl
Thei, permit licensees to begin to deviate by |
providing probabilistic justifications for deviations ‘rom
the deterministic standards, so that for example if tha
deterministic standard requires that you have three f:amistandF
or call a diesel generatar cr wnataver, t0 meet a juantitativ
safety standard, and it becomes possible for somebody to come
in and demonstrate, if you like, by a probabilistic
assessment, t at he can get avav with two because sometiing
else is stronger, and gets awvay with it, then that will be=-
come tha practice rather than the axception, and I see the
Panel walking into the tank nosefirst through that
procedure,
DR, OKRENT: Well, in fact, I don't disagree, bHut

I have just mme related gquestion, Panel 2 mentioned a

creference for performance socals rather than desim

requirements, and Tom Hickford recently indicated in an i
article he thought that was the way to 30, hat in a s=ense, E
you just said put in three framistands, rot provide a set of g
framistands that will do the following, so you are heading !
in fact toward design requirements in what I have heard, it !
—y

DR, XOUTS: Well, what we have is requirements EO:J
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DR, OKRENT: I was just making an observation.

PR, XOUTS: Okay. Okay, now let us turn to this
questicn of the limit on cartial core damage, and maybe one
g00d way to answer that is to deal with the ™I situation,
which after all, wvas partial core damage. It certainly was
not a total core melt,

That certainly was a function of the specific
details of the accident., Certainly a function, for instance,
of how much the makeup system was throttled back, or tha
higheprassure injecticn system was throttled back in the
course of the accident, over what period of time that took
place.

So, you could make a curve of degree of core damage
against that specific aspect of the accident, and you could
in fact take into account other aspects of tha accident,
like how long was it before they realized that the block
valve was closed, or at what time did they turn off the main
coolant pumps, things of that sort. You have a great number
of possible inputs to a calculation which determines what
degree ¢f core damage occur .

Mow, on the other hand, there is a great continuum

which would lead to complete core damace, and another great

I
continuum that would lead to no core damace at all, In bctw.fp,

RO S ol
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there is a narrow, very difficult calculable range, 1If, attnr]

all, they had turned off the high pressure injection system i
|

|

|
|
|
|

entirely, and had walked away and nothing had ever been done
after that, we now what the consequence would have been.
That is calculable. We can't calculate the in-between states
as well, and since we can't calculate them as well, it
Secomes not as useful to have criteria which involve such
calculations,

DR, COCHRAN: Do I understand you to say that in

talking about the frequency of these events, that it is much

more dif"!fcult to calculate the frequency of person
throttling back partially as copposed to throttling it back
all the way, or not throttling it back at all, or something
like that?

DR, KOUTS: %o, I didn't really say that, If you
are trying to distinguish, however, hbetween a state which is
ten percent damage 0 a core and 30 percent damage to a core,
that is very hard to calculate.

DR, COCHRAN: I am trying to find out wheth we
now any more about the probability of a 30 percent or less
than 30 percent core damage than we now about full core
damage, and if you don't now how the operator is going %o

operate in tarms of this 30 percent figure, why de you fael

mere comfortable, or do you feel more comfortable in knowing

1
}

the frequency of events that will lead to a full core melt? J
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PR, XOUTS: Maybe the word comfortable is not the

vest word to use there., I certainly would fael that a

calculation of total ccre damage, probability of total core |
damage is more reliable, is closer to a correct value, if ;
there is a correct value, than one for partial ccre damage. .

DR, COCHRAN: It is not obviocus to me. i

DR, XOUTS: Well, that is my conclusion. Would any
an the panel like to add to this?

DR, BEYEA: One of the problaems may be tha
definition of the intermediate hazard state might be able to -+
it might be possible to change the definition to just say core
uncovered, or some such statement which relatively well-
defined, But I too find it difficult -- you know, as a nucleax
critic, I too find it very difficult to deal with hazard
state one. It seems very imprecise, I would have a very
difficul: time trying to estirate how you would do such a
calculation.

PR. ZEBROSXI: If I may, what you can say about
tra Aiffarence between minor damage, which is loss of |
hermeticity, and major damage, which is -- or like ™I with
great oxication and melting, and melting of the vessel and
melting of the containment, we can, if you lock at the
dynamics of these deterministically, you find anyvhere from
hours to tens to hundreds of hours difference between these |

different states, and I think it is totally fatuous to assume
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that absent averybody dropping dead for long pericds of time,

that no receqgnition or action to recover during these long

dynamic processes would occur.,

Therefore, I think there is a very large difference |

in crobability of gfoss core melting versus damage which
has produced a lot of radiation signaling.

DR, XOUTS: That is very true, yeah.

DR, COCHRAMN: But, well, you are talking about a
difference in the prchabilities as oprosed to the
uncertainties, I thought wve were talking about hcw well we
know the uncertainties of bars and nct how vell we tow the
probabilities., That is not true.

DR, ¥XOUTS: Well, what E3 has done is rointed out
ancther source of uncertainty in calculation of partial core
damage, that I didn't bring up, and this is the effect of
operator actions as they may determine the cutcome in partial

cre damage, and Ed's point is that in fact, if an accident
begins to develop, and time begins to pass, and you feel that
you are getting near the edge, somebody always does something,
and this leads to a very difficult to predict degree of core
damage. That is my last point -- my point, it i~ not the
last.

DR, 2EBROSXI: If the aim is to predict core damage
on an absolute scale, you are right., 1If the aim is to say

that there is a ratio betwveen the likelihcod of encrmous

|
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radiction signals coming out from leoss of hermeticity, and

a further process continued for tens of hundreds of hours

without further action, I think that ratio is large and
determinable and must he of the order of hundreds.

DR, KOUTS: Yeah, I would buy that. ?

MR, SEGE: Mr, 0'Donnell?

MR, O'DONNELL: Well, it would seem to me that
there are uncertainties in this intermediate range, but my
understanding of the current methccdology is that they are
normally resolved in a =-- so it is a conservative aporoach,
that is, if you have an accidant sequence in which you ==
leads to inacdeguate hizh pressure injection into the core,
you assume that that condition remains in effect, aad
therefore will leacd to the ultimate conseguences of full ccre
damage, rather than trying to credict the intarvention that
would terminate or reverse that sequence pricr to reaching
that end, so I think the state of the art at present is such
that maay of these uncertainties are resolvad in a
conservative manner. ‘

"R, RCUTS: Well, that is the situation now, in

fact, and that is why in WASH-1400, one does deal only with

cne hazard state, which is complete core melc,

|
MR, O DONNELL: Another point, I think, on this, that

| the reascn to have a hazard state in the first place, it
! |

ceems to me, to be cne of being sure that you are putting |
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some tension on accident prevention, and primarily to

somehow divorce the mitigation and the prevention aspects of
safety, and the concern with the large scale ccore melt events
is that those are *he cnes that sericusly challenge the
mitigation effects, therefore ycu want to make sure that you
have put a limit on those tyces ¢f things that are going to
challenge your containment feature.

The partial core melt events, such as TMI, rsally
don't provicde a seriocus challeage to the containment features
anyvay. Therefore, it doesn't seem necessary toc have that
additional intermediate state as a goal,

MR, SEGE: Yojin?

DR, JOXSIMOYIC: I would like to add on point that
it wa: our consensus that ve need not do PRA studies for all
the plants, Wwhile that may or may not be true, and I say
that because I have yet to see plants which are ilentical, we
save to monitor performance of every plant in order to
ensure the goals are met.

DR, ROUTS: Is that adequate?

Mr, SEGE: Do we want to consider the next

questions?

DR, OXRENT: I think he has covered it,
MR, SFGE: Have you had a chance to complete your
responsa?

DR, LEWIS: I wonder if I could just == if you are

e mreiain
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finisred with Panel A's questions, add one axtra comment on

he ALARA question, on which Zeyea and I have =-- and the
reason 1 am not an enthusiastic supporter of ALARA has two
parts,

One is the cne ycu mentioned, which is that if you ‘
have done the job well, you ought not then start niggling at
its fringes, You should just keep asking yourself whether
you have done the job well and keep imoroving the way you do
it, but the other cna is a somewhat different one, which
never ot menticned, and that is that I have a problem with ==
in the mechanism for setting guantitative safety gcals,
because I would like %0 set the overall gocals purely in
tarms of a tracdeoff hHetween the risks and the benefits, of
the electricity, but I find myself in a minority of not very
far from cne on our panel, and in particula=, I xnow that
there are many people who believe that cne ocught also to
tace into account comparison with alternate means of
senerating the same electricity, and I find something
logically inconsistent if you 3o the route of setting the
overall gcals in comparison with alternate means of making

the electricity and not do risk benefit, an . then d&¢ your

incremental goals through cost-henefit analys.s, it just seems
|

|
to me to be an inconqruity, and I would be much more agreeable

£o an ALARA if one were to do the original jcb in a pure

and solid way, but that is my perscnal view, which is J




10
11
i2
13
14
15
16
17
18

19

43
probably ..ot shared by anybody else.

DR, XOUTS: Oh, I think, as I said, in the course

of that summary I made, I think generally we would agree with

your view that risk benefit analysis should be the basis for

whatever is chosen, but we are not so sure you can do it,

DR, LEWIS: I was just reminding Dave that he often

recommends <oing comparative analyses.

DR, OKRENT: Well, if I can comment, I think
society would prefer that an ALARA approach he used if it
is practical, because I think they would think it is a
mistake not to use something that is cost «ffactive, in
other wards, if ,ou can recduce the risks still further in a
cost effective wvay, even if you have met some threshold
level of acceptability, and you sometimes see that in the
laws that Congress passes, so my hunch is that that is the
way sociaty feels, and I do agree with the statement made
earlier. If vou don't have it, I think the pressure will be
to push your acceptance limits lower, I will leave it at
that,

MR, SEGE: I think Or, Cochran wants to add
something on this subject.

DR, COCHRAN: Well, I just wanted to disaqree with

Lewis's approach because of the inequities in the distritution

of the benefits and the costs, such as with the utilizaticn

of the electricity on the one hand and the people sitting

T
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next to the plant on the other. 3ut I think it is primasily

for that reason that setting overall or scme sort of hasic
limits would be a mistake to do benefit cost analysis ==~

MR, SEGE: Any further discussion on the subjact

of what is reasonably acheivable? »or, Zisenbud? |
DR, EISENBU™: I think that this is very much

related to another item that Panel A had on their checklist,

which incidentally I found rather complete, and that is the

need to developr a definition of diminimus dcse. I cdon't

have any objection to the concept of ALARA, I think it makes
sense. I do object to the axtent to which it is car.1ed cut.

I think frequently it is carried to extremes ‘ar

below == prohably quite a debate as to what wve could agree is
a diminimus level., In other words, we shouldn't be concerned
quantitatively with whether an exposure is moras or less.

And this brings me to another p;oblem, a matter
which wasn't on the list, which I perceive may be a great
problem someday, and it has to do with the fact that if the
™I accident wera slightly different than it was, there would
have been contamination of land to a low degree, and to an
extant which I would believe was diminimus, at least it would

rrobably be far less than the contamination of land that we

experienced during weapons tests, and about which we know a
good deal about the cdoses which oceorle have ultimately |

absorhed from this contamination.
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Now, there have been experiences, and mostly in

connection with the weapons programs, where land has been ==

become contaminated, and in the ausence of criteria, land has

actually been scooped up and treated as a waste, to very

very small == involving very small amounts of radivcactivity.

I suppcse the most notable example being tha

incident in Palomares, Spain, where a bomb dropred cut of an

airplane and scattered plutonium on the landscace, and the

question arose as to well, by *that standards can they say that

the land is not contaminated, because with the radiation
techniques that are available, you can measure a very small
amount of plutonium, and I cdon't recall the figuras, but I
do know that they actually »ulldozed very very large areas
of land and shipped the soil to this country and treated it
as a low-level waste,

Now, there may be circumstances where this is
justified, on a high encugh level, but I would say that
perhaps the most urgent Juantitative criteria we need is a

definition of what the diminimus dose is in relation to

exposure to workers, exposure of the public, and in particular,

the contamination of land.,

MR, SEGE: Thank you, Any further comments on
Panel A?

DR, OXRENT: Well, I just wanted to note that in

Panel C, as Nr, Slovic noted, there was a discussion that

o s




10

11

12

13

14

16

17

18

19

| &)
-

e
[

¥ U

ta

e

46
jenetic affects were thought to be something that should he

specifically called ocut in criteria, and one of the reasons

that was given was that while there may be debate on whether

or not there is some small amount of -- with regard to
somatic effects that you could discount, that the genetic
effects would be, the theory was, linear, and so forth,

And in that sense, somatic effects would not be a
surrogate as we assume, anc in fact if one fcllowed the
route just suggested, it would sort of reinforce that peint,
it seems to me, that you would have to srend == to account
down t¢ very small effects for the genetic carts., I am not
sure vou get rid of the suestion.

MR, SEGE: Perhaps we can reviszit this issue when
wa come to Panel C, Or, Maclean had a comment,

DR, MacLEAN: Just a point of clarification,
something that I didn't understand, If it was -- and ask

Dr. Xouts to explain this to me. If the consensus on Panel

A was that the responsibility of the WRC is to protact the
public, not to satisfy it, then could you explain to me what -

or why you thought that the quantitative joals should Dbe

- .

subject to political tests, and what you meant by this?
DR, XOUTS: Well =~

MR, SEGE: If I may, can I try a resronse and see

if or, Lew’d. and yourself agree with it? I assume that what

or. Lewis anid you had in mind was that when there is a 4J
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conflict hetwsen protecting the public and satisfying it4;hat
protection takes prececence, but ordinarily there should he ;
no such conflict and that adequate protection also can |
provide adequata satisfaction to the public. 1Is that cor:cct?5

PR, LEWIS: Well, that is correct, but I also meant |
somet.ing different, and that is that in the end in dcmoc:ra;cyfl
which hopefully we will continue to have for a long time, |

|

the performance of any public agency is ultimately subject to |
political consensus and actuiescence, and to public scrutiny. i
That is the way we live. j
But that in my perscnal view, that does nct mean i
that a regulatcory organization such as YRC, which has the f
responsinsility to protect the public ought to cater to the
public in carrying out its duty, and I have -~ if you would
like to -e precise =-- a specific example ,which is contentious
and I hore it won't make -- which is the venting of the ™I 2

containment, in which it was clear to every excert early on

that the protection of the public consisted cf venting that

containment, cetting in there as guickly as possible and
!

making sure that nothing worse happenad. ;
But in catering to uninformed public views, tha Y?C,E

|
to its shame, in my view, dallied and dallied and dallied., It

|
is in that contaxt, I believe, that the overall performance ‘
|
of an agency, and therefore the ultimate safety gcal, |

!

|
requires political consensus, hut the performance c¢f the ]
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agency in the small should not »e desisned to nlease necple.

In fact, I regard it as a dereliction of duty if
it ware to be cdesigned to please peorle. It was that cecint
that I meant, but then again, I may be alcne on Panel 2 with
that idea,

DR, BEYEA: Yes,

OR, JOKSIMOYIC: YNo, you are not alone.

DRe LEWIS: VYes ==

MR, SEGE: DOr, Beyea, did you have something?

DR, BEYEA: %vell, that is just a new example that
was nct discussed., That examrcle wvas nct discussad in cur
vanel, ¥ad it heen, I would have taen violent exception to
it., I think that the agency =-

R, SEGE: what would you have said if it had been
discussed?

DR, BEYEA: Well, I think that the agency had %o
mcve very carefully, It was a question of imposing risks at

some level on the neighboring pooulation, and that porulau.

|

was very very much concerned about what would happen., I think

the Govarnor of Pennsylvania took a good course of action,
and asked nuclear critics to also evaluate the dangcer, I

think YRC could have taken such a tack early en and sped the

now involving nuclear critics also in the rprocess,

I can't see that the “RC or any agency can be

!

|
process up. It is now doing that at Three Mile Island, and is|
i
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confoundad for being concerned about imposing risks cn some

subset of the population.

DR, LEWIS: It has been established that the Tanel
is not unanimcusly ==~

MR, SEGE: Yes, apprarently so. I wonider if members
of other panals would care to comment about this, on this
issue? DOr., Fisenbud?

DR, EISENBUD: I have cne more comment, if I may.

As I said earlier, I thought that the checklist
which you read off was excellent, I think that the rerort
would eventually be more valuable ==

MR, SEGE: Excuse me, °r, Eisenbud, but if you
will leave the topic of the possible conflict in protecting
and satisfying the public -- I thought that we should parhars
exhaust that topic and then let me recognize you again after
that,

DR, EISENBUD: Sure, I am scrry.

MR, SEGE: Mr, Hutt?

MR, HUTT: I think it might be useful to look at
what some other government agencies currently do in tha health

and safety field, Food and Drug Administration sces through

a yearly process in setting its criorities and it takes
three issues into account,

The first question it as4s is where is the largest

it

source of risk in the American fcod and drug supply, and it
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sets out in a true risk assessment basis what tha actual
sourcas of risk are, The seccnd jJuestion it asks is, whera
is the larjest source of concern expressed by the American
public, There i3 almost no congruity betveen number one and
number two,

In fact, zuite frecuently, one finds literally
things that the public is concerned about that FDA finds
almost no source of risk and vice versa.

And the third guestion that it asks is where can

the agency be most effective in terms of reducing risk, wiich

isn't necessarily where the biggest scurce of risk is, bSecause

if one concludes, for example, that the larsest source of
risk is in tha most popular food consumed by tha public, you
can't do very much about that,

So that the agency therefore puts all of these
togethaer, and there is no magic formula for doing it, in
order to cdetarmine hov to set its priorities, but I don't
think anyone ocught to confuse those three points, and the
way that FDA does its business has, I think, some ralevance
far NRC,

MR, SEGE: Thank you, Mr, Maclean?

"R, MACLEAN: Okay, this did come up and was
discussed a lot in Panel C, and 0ff -- and sometimes the

comparisons were made with other requlatory agencies, and

I would point out that it seems to me that the political =
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clirate is such that the NRC has special problems that perharps

some of the other regulatory agencies do not have, and it is
important to take these seriously.
MR, HUTT: May I just ask what they are, what the

diffarances are?

"R, MACLEAN: There is the differance in credibility,
|

I think == |

MR, SEGE: Let me ask for the purpose of
conveniance of discussion, we serarata the issue of |
credibility from the issue of protection versus satisfaction,

DR, MACLEAN: Right, The only point I would make
on this is if you separate -- if the claim about the
ne-zczsity to satisfy the public is that if ycu interpret that
as ragulatory agencies ought to be acting so that the public
in some sense is made hapry, then clearly that is not their
responsibility, but if you consider satisfaction of the public,
i€ you interpret that to mean that the responsibility of th
MRC is to satisfy the public that it is protecting the public,
rathar than to put protection -- if that i3 the interpretation
of satisfaction, then I think there is a very sarious
philosophical diffarence about whether satisfying the public

that it is being protected is mora important than protecting

the public, according to what a group of well-intentioned

experts might believe, and it may be, I think, that you can |

|

defend the position that satisfying the public in that sense J
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might lead to policies that experts think 4o not protect it as

wall as other policies do, and then it is really debatable §
about whether you want to give the public what is good for it f
or you want to give the public what it deserves. ;

DR, KOUTS: I think it is clear that the intent of |
that particular sentence was more narrow than you feel it
could range. It was cortainly meant in the connotation of
bread and circusas in Rome in the early part of the Christian
era, and the impact of that on the Roman Empire.

MR, SEGE: Maybe we shoull take just one mora

comment and then take a break and come back. I believe Ms,
Sheldon had a comment on the issue of crotecticn varsus
satisfaction,

MS, SHELDON: I did., I have ijust changed it on tha
basis of Dr, Kouts' last remark., iHaving been involved in a
number of the circuses in this field, I guess I would say that
in spite of that, there are questions ¢of due process ianvolved.
That is what I «ciow about as a lavyer., And then you are
going to visit risks upon members of the public =< there has

to be, or at least the agency is moving in that cirection,

some concern for decing that in a fashion or through a

process which does give cdue orocess, does provide for
fundamental fairness and for meeting the reguirements of law,
sO that -~ and that in turn, to follow up what °r, Sevea is

saying, does involve critics as well as the well-intenticned J
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experts who think they are doing good for the public, so it

is == when I hear that kind of remark, it makes me unhappy,
because regardless of the problems that we have in the
process, the answer is not to throw it out, but to recognize
our fundamental principles that we are talking about in a
democracy and in the lagal system, Decisions have to be made
according to those, and we have t0o work on that rather than
acandon it altogether, which is that, I believe that is the
direction that we are moving with fast-tracking licensing,
with developing safety goals that may be used in place of the
licensing process, or to make it easier to get thase things
accomplished.

I am all for efficiency, and doing away with
meaningless exercises, a lot of which I have been involved
in, but I am at the same time not inclined to substitutes
public judgment in all areas for experts from within who
talk cnly to each other.

MR, SEGE: Professor Perrcw, can your comment wvait
until after the break”

DR, PERRCW: It is germane tc this,

VR, SEGE: Okay, well why don't we take your comment
now.

DR, PERRCOW

. ¢ I would just like to underline that
point, I am profoundly depressed by what I have heard just

in the last couple of minutes here, starting with or, lLewis's
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remarks, because I thought the industry and its axperts were

learning something from ™I and it had had a salutory effect,
and I am now very ruzzled whether it di3d or not, bHecause what

we have heard now is a reassertion of the experts know hest.

Now, the experts, all the axrerts agreed there I
couldn't be a T™TI and then thera was ocna. Than we have these
peorle hera vho are subject to this trauma, which I thought
We werea now learning about also, that there are, in the
risk-benefit calculations there are certain public traumas,

a cost tc the public even if they are not directly irradiated
from this, that we should take into account.

So we have this unpredicted accident and the
trauma, and then the respense is, well, the experts knocw hest,
and so we can release the xrypon, and why is tha NRC in thare
involving the public in this decision? This disturbs me that
we haven't learned that the public has to be involved, that
the experts are not always right, that there is encrmous
trauma visited upon these reople. They are hearing the costs

that none o6f us bear, that don't live there, and they are

evan bearing the rate cecst., They are paying for a small part |
of that cne hillion dollar cleanup, I had hoped we had
learned something.

|
|
|
|
|
|

MR, SEG. . Nr, Xouts would like to resrecnéd ¢o that,

!
DR, XOUTS: I would like to rescond to “Ms, Sheldon,

and simply say that I did not detect that there vere any
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opponents of cdue process on our panel, and there was no
proposal ==

MR, SEGE: Would you speak up, please? I think we
are losing some of your words,

DR, XOUTS: I did not detect that there were any
cpponents of due process on our panel, nor did I hear any
ramarks directed in a direction of -- placed in a direction
averse to due crocess.

I think if you searched, you might £ind some view
that -- a view of opposition to the way due process is
sometimas used, that is all,

DR, COCHRAN: Herdb, did your panel think that
safety goals should encampass process goals?

DR, XOUTS: Process goals?

DR, CNCHRAN: Goals to improve the crocess ==

MR, SEGE: Dr, Cochran, let me ask if you will hold
that until aftar the break.

MR, LEVINE : I would like to make a corment just
before the break. It is incorrect to interpret tha statement
that Lewis made by saving it would deny due process. I would
like 0 be more explicit than Yerb Xcuts was in answering the
due procezs question,

I think what Lewis's point is that the exrerts

shouléd make their decision on the best expert basis they have |

and then subject it to public scrutiny, I think that is
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exactly what ¥al said, He did not imply that the experts

should make the decision and then not let the public te
involved, I think that is an incorrect reading.

MR, LEVINE: I think as Joe McCarthy would say,
cne point of order, what Saul says is right, Obviously, bdut
I would go further. I believe the experts should have their
deliberations in full view of the public, I have no croblems
with that, and can indeed take input from the public. The

excarts are now always right, but the pudlic is often wreong,
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too, and I believe that in the 2nd, the ajency with
rasponsibility for what is done ought to make its cdecisicns
on the basis of its respensibility, its resconsibility is to

protect the public and as Mr., Hutt has said, often what the

public demands ané what is in the best view of the agency >best

for the public are in public,

Clearly some accomodation has to be made. I would
like tc make the accomcdation as close to Zcing the job to
which pecple have sworn ocaths, which is to protect the
public, as can possibly be the case, and I could give
examples,

I purposely picked the ™I event, because I tew
that would raise hackles, and I was right, It did raise
hackles, but to take examples ouf of other fields, take an
exanple out of medicine, the public apparently woulld de

happier if raetrile were widely usecd in the treatment of
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cancer, anéd I think most expert opinion is that that would de

bad for the public, I kxnow people who have died by going to

chiropractors when they should have gone to doctors with their|

serious illnesses, There are plenty of places whare we err
in the direction of satisfying the public in areas in which
it is really not expert, and I would like to see a

regulatory agency take its responsibility seriously; not

deny due process, obvicusly expose what it does as well as it
can, but still carry ocut its job.

DR, LAVE: 9Oon't forget that there are times whan
people diad hecause they went to doctors instsad of going to
chirerractors.,

MR, SEGE: There is a brief announcement that Walt
¥ato wants to make before the break and after the break we
will turn to Dr, Cochran's comment,

(2rief recess)

MR, SEGE: The third plenary session of the NRC
Safety RBoard workshor will resume. Dr. Cochran?

DR, COCHRAM: If the agenda before -- were to come
up with a rational explanation of why Hal's tail is really a
leg, I would think the grcup could sort of focus on whether
the agencda was the right cne.

And I have =-- most of the discussion except for

some that we perhaps had in yesterday's Panel C was sort of

|

|
|

|
|

focussed on the implicit assumption that there wvare these sor%i
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of safety gocals on the one hand, and process on the other.

If cne accepts the possibility that tha ZXemeny
Commission admonishment was correct, that the reactors could

not be cperated safely unless there was a fundamental shift

in attitude on the part of utilitias, vendors and the |
requlators, or something to that effect, then I think cne T
would have to agree that orocess is really important in terms i
cf acheiving a safe creration of reactors, and the attitude of%
the regqulators is impcrtant, and that the efforts of your }
ocrganization, of your group should be expanded to look very

carefully at what sort of process and attitudinal changes

should be occurring to not only improve the safaty of the

operations but the acceptability of the -~ as Dr, Maclean !
put it -~ the acceptability of the way the regulatory
agency performs, by the public, acceptability by the public.

I would like to see if we could get some sort of

consensus anongst the three ranels that the process is an
integral part of the safety goals process, and is not a
separate issue that is not germane to the program that ycu are
undertaking,

MR, SEGE: Dr, Kouts?

"R, XOUTS: Yes, Tom, I think that is quite
i
reascnable and in fact that wvas in cne of the conclusicns that

I stated., Should I read that rart again?

DR, COCHRAN: Sure,

ST
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MR, SEGE: I would like us to proceed to Panel B

very scon, to make sure that wve do reasonable justice * the

topics that need to be discussed in Panel B and C «wi:ile the:al

is time 3till availabla.

re there any ccmments that refer so specifically tol

Panel A that they need to be made at this time? 0Or, Eisenbud?

DR, EISENBUD: Just a short cormment, and I would

heope that the final report in discussing the items on the

list that Dr, Xouts gave us would address the gquestion of tha

extent to which tiha present system of establishing
quantitative safety goals was either cdeficient or in acceord

with the recommendations.

For example, the first one, which notes thare should

be Juantitative safety goals, well, of course there ara some
now, and it would be more meaningful, I think, if tha rerort
would discuss what needs to be done tc the system now in
place, if there is a system in place.

This is also true, there is a statement that tha
goals should respond to new «nowledge, and I think the
present system is very deficient in that respect, and that
recommendation should addrass what the situation is at the
rresent time in the present system,

MR, SEGE: Dr., Xouts?

DR, XOUTS: Yes, you are right, Merril. 1t has got

|
|
|

to be stated that way, and it was my plan., I had al'ready seej
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this defect in the way these words wvere put togethar, and tha%

will Se changed in the formal language.

MR, SEGE: Tom, Mr, Cochran?

DR, COCHRAN: George, you just actad 1s thoucgh my
efforts vere just a passing comment, and tley may be out of
order, in which case we can do this latar, but I still want
see if I can get a consensus, I see that “erb seems to
sugjest that it is the consensus perhaps of Panel A that the
process and now it is attitudinal issues should be part of ¢t
of your programs, which I don't really see much wor's done in
that area, but mayhbe I am mistakan, but I would like £0 see
if that is the consensus of the entire group, and not just ©
Panel C or Panel C and Panel A,

MR, SEGE: Dr. Xouts,

DR, ¥XOUTS: I think you went the second time a
little heyond where you went the first time, and I wouldn't
say that Panel A arrived at something -vhich included
attitudinal process.,

What we said was that socmewhere, hut not
necessarily as part of the goals, that there must be

nstructions on how to use these 7Tuantitative limits in a
reascnably unam>iguous way, which means that the crocess

of applying the goals has to be scellad out also, not
necessarily as part of the structure of the goals themselves

hough, Maybe in a differant document.

to|
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MR, SEGE: Tom, I believe that ycur comment

captures our issues, that cut across Panels B and C, as well
as Panel A, so let me suggest that we poroceed with the
discussion on the reports from the other two panels, and then
after that discussion if you feel that the issue of consensus
on this subject should be taken up azain, please bring it up
at that point, and then we will revisit it, okay?

Mr, Zrnst, I believe, has a comment that refars to
Soth Panel A and Panel 3, and that may be a zocd way to
bridge the transition between the discussions of the two
ranel repcrts., Mr, Ernst,

MR, ERNST: Thank you, Georse. Also Panel C, I
think, and the only reason I asked to make a statement now is
I did run a verification process on the =-- problem, and it
shows what credibility of information does to you. You sort
of decide you want to check and audit yourself, and I will nave
to be leaving at 11:05, I guess, to catch that 1:15 plan, for
anybocdy else, because apparently that is the only limo, and I
am not sure ycu would be through Panel A or S and C by then,

Maybe a need for me making this statement is less
necessary now because of the last couple of minutes. I do
want to agree with Tom that process, I think, is an important

part of this gocal setting,

My own perscnal view is that perhaps the setting cof |

the gcal has more problems associated with ethics and
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sociopolitical aspects than technical, the tachnical aspects
may be scmewhat less demanding, and my wviewpoint also , I
think verification, scme -- the technical ascects somehow in
my view bDecome mere dominant as to how do you datermine that
the verification process is useful and credible. |
I would == again in my perception, I think, thera
has been a great deal of emphasis placed on the oroblems
associated with goal-setting, and perhaps necessarily so
less emphasis on the so-called verification process, which is
a mixtura of technical and process-oriented croblems, !
I would stronqgly urse that in the next session on
this subject that we pay more explicit attention to the
details of the process of verification and things that come
to mind, which is far from a complete list, is uncertainty
and inc mpleteness of any probabilistic analyses, verification
of assumptions made by practitioners of the art, the juestion

of rascurces required to perform analyses and to audit

analyses, which I think is important and scmewhat of a cost_
benefit crocess, how do you implement in a cost-effective wavy,

I think public understanding and input to the

some credibility to the process, and this takes a gocod deal of

l
thought as to how to make this occur. 4J
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Questions regarding rigidity and flexibility of th

use of any ensuing criter’a I think are important in the l
requlatory or licensing process, deprending on where you apply
it, case by case, or just in the general requlatory process. |

For example, would a ten to the minus four

critarion have the same rigidicy that a 320 rem to th

thyroid have in Part 100? How would you really apply these
kinds of criteria, should they avolve?

The question of vho authenticates the verification
process I think is extremely important, 1Is verification Zone
plant by plant, plant type by plant type, or by more
deterministic application in the various rules cr criteria
that might be set up to imrlement the 70al?

And if -~ just as a side juestion -- if verification
does include differences in probability between core melt and
core cdamage, I think this adds an increasing complexity to tha,
problem,

I am sure there are other kxinds of thiucs that are
important to the verification process, hut I just want to
for the racerd state that I think it is extremely important
to address the verification process, othervise the goal-
setting will really larsely be in vain,

MR, SEGE: Thank you, Mal, Other comments on Panel

8? 0%r, Perrow?

DR, PFRRCW: VYes, I wvas a little puzzled by the idea




PR}

of £lexible goals, since I thought goals were something that

would be rather stable, and Panel B a2mphasized yearly changes,
they didn't emphasize yearly changes, but they allowed the

possibility for even yearly changes in goals, and amerg tha

6 wondered if this meant that if a plant started losing money
7 | that you would then se flexible about your goals and relax |
3 the safety requiremants?

9 Are you having flexibility on the cdownsile as well

- |
|
10 as on tha upside, or is just that ycu want to keep raising the

11 goals?

;
5 criteria, I think, were econcmic considaerations, and I ;
|
12 | DR, LAE: The answar to the second zuestion is no,
13 | wve did not think that we should be taking account of economic
14 criteria as to whether a plant starts losing money. ‘e hava
15 | not been beating our people of our saxual preference. We
16 | were simply remarking that in a systeam like the United States
17 | you have a hierarchy of laws which enjoy different degrees
18 of flexibility.
19 vou have a Censtitution where that stays fixed over
20 long periods of time, it is extremely cdifficult to amend it.
21 You then have a set of statutory laws which are easier to do |
22 | something about, You then have administrative regulations
23 | which are still sasiar to change, What we were trying tc
24 | emphasize is that gquantitative safecy goals which involve

25 specific numhers, for example, 51,200 a man-rem, is going to
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change if for no other reason than because of inflation,

Remember that under the last eight years, that the real value

of a dollar has halved, and that means that $1,000 in man-rems

means half as much now as it did before.

well, if we are joing to fix gquantitative
requlations in stone, then we are going to be hung up on our
own petard, and so what we are trying to say here is that wa
want to ensure that if there are changes in economic
conditions, there are changes in health, there are changes in
values, that there has to be flexibility on these numbere,

If on the cther hand you go to the almost wvacuous
qualitative goals, like no undue risk, then that statement can
stay fixed for all time, but it will mean diffarent things in
different eras,

MR, SEGE: Thank you., Dr, Zebroski?

DR, ZEBROSKI: I would like to amplify one cart of
the report, 1f I have the chairman's agreerment,

DR, LAE: And what if you didn't?

DR, ZEEROSXKI: I would go ahead,

I think there was a discussion that a guantitative
safety goal is really meaningful only in the context of a

considerable description of the support and implementation

structure, and that includes codes and standards, operating !
procedings, regqulatory procedures and structures, the rrocess

of learning from experience, and the use of due process in
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validation of contentious items,

It is my personal opinion that a sualitative safety
qoal has two dimensions, One dimension is the addition of
this support structure as part of the meaningfulness of a
gquantitative safety goal, and the other dimension is that the
qualitative safety goal, statad in qualitative tarms, is a
felicitous summary, in our chairman's words, of the
suantitative gcal, of tha effect of the Juantitativa joals,

I think we have a very e.oquent dissertation from
vr, Hutt on the unreality of taking a vague gualitative zcal
ané deriving from it meaningful quantitative joals.

Certai. ly the support structure couldn't be derived from such
a thing.

So I think that it is important, perhaps, to
recogniza that the quantitative goal is not Jderived by
theorams or lemmas from a qualitative statement, but perhaps
the reverse is more accurate.

Vext point is that a safaty goal which implies a
waiting discipline to give consistency to the support and
implementation structure, a:rd give a significant zain in
safety even if the naminal tarjet values are identical to
those in 10 CF2 20, 50 and 107, and that is because a low
ralavancy of scome of the reculations and procecdures clearly
divert major resources from the important ones, and thus in

some respects are directly counterproductive to better safaty,
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so having a jcal which pexrmits a rational process of weighting

the important from the unimportant is itself a safety joal,
aven if there is no change in the tarset values.

The main difference which an explicit goal icdeally
can provide relative to 17 CFR 20, 30 and 100 is an
explicit inceorperation of the likelihoods of diffarent events
as a measure of the required specificity and intensity of
legislation, regulation and enforcement.

And a further difference which I think mainly
affects the support str._cture, but which is also very
important in my view is that the concept of specifying the
intensity and requlatory response action and the speed of
response required as a function of the size of the perceived
difference from the safe state is extremely -- would be
extremely constructive in g tting a more regular process.

In technical terms, this means that the size of
the time inteqral of risk contribution determined the oriority
and speed of response required,

MR, SEGE: Thank you. Any other comments cn Panel EPR

Mr, Derbdy?

MR, DERDY: I would like to address an issue that
panel 2 started with and set aside, because there was no real

way to resolve it, and that is that some of ¢t ‘«grial that

was given to us for our consideration we did not 08 i

suitable to guide or discussion over the next two and a half I
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I assume that the Office of Policy Evaluation will
prepare a draft policy statement as a result of our
deliberaticns here and sther meetings, and I expect to have
more substance because we have had these meetincs, and then
copies are availahle, the exrectation,

What I would like to 20 is :ummarize what I think

that policy statement should contain, and I see thrae parts,

The top part is some declaration of intent., Yow, I don't sas

this as being particularly hard, Probably a compendium of

stataments like undue risk and the "est wve can do, and all

that, but specifically thare is some resolution anyra:y cf tha

definition of what considerations are cart of tha crec.ss,
what social attributes?

We came up with a list and didn't %wnow what %o do
wich it, things ilke land use, mortslity, morbidity, canetic
effects, Thare has been a lot of == scale -- thare Hava been
a lot of parameters, I would like to see a policy statement
say what is and what is not going to be part of the
consilaeration,

There is a bottom part of this policy evaluaticn
statement, policy statement, T think it has to icdentify tha
class of regulatory cdecisions that a2 2 going to be
affected, or at least addressad by the policy statanent.,

The example that I have for myself is that most
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routine requlatory dacisions ara based on conformance to

srofessioial or technical codes and standards, SME e
starjards, We are not talxing about that stuff, That is
handled, We are talking about decisions that represent some
xiné of judgmental bridging of no undue risk and what do I
do now?

Those decisions have to be clear to focus -- I think
the niddla part, and that is an explanation of what kind of
management principles or operational rules, or whatever is
qoing to be used, whatevar process things are sc0ing to b2 used
to develop these regulatory standards that follow from tha tcp
and go tx Lhe bottom,

Now, it doesn't have to solve the problam, bdut I
think it has to lay out some kind of framework, tiat wvhat aras
the questions that must be answvered, speeific ~vestions? What
are the tradecffs that are going to be made? !ow are these
juestions going to he answered? I am sura thera arn
scientific factual questions that, say, 50 f£ind out who knows
about these things and ask them what it is, and that solves
our problems,

Then there is alzo soma kind of consensus of cpinion

whose opinion, and how does all this g0 together? I would

£ind that a really nice document to read and respond to, I
would find it had substance, and I would find that it would i

guide what I would see the next step is, is trying ¢o reali:gJ
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some of thase advantages and aveid all the disadvantages that

wa all foresee.

MR, SEGZ: Thank you, Steve, Any more comments on

Panel 2? Ms, Shelden?

MS, SHELDON: I have a comment and a suestion.
guess I will start with the comment. It is mors of a plea
that any oth documents that are prepared on this subject
that end up in the Federal “ecister, and in which public
canment is recuested by written in English, T was really
fairly disturbed by the difficulty of understanding the
language used in the document,

In spite «f the fact that I have had some

experience in this field, it is heavily -- it is prinarily

bureaucratese, it is heavily weighted with jargon, There are

words used that have meaning to me that apparently hava
different meaning to other pecple.

For exampla, decompose a problem,

DR, LEWIS: You were right,

MS, SHELDON: And we have thought, an my side of

the street for some time, there was a lot of rot arcund,

I would jus® ask that ycu remember who it is that has to wvade

through this stuff if you are asking for 2ubdlic input and

comment,

And I was made very awvars during the course of the

last two and a half cays that the Alice in Wonderland
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orinciple of words meaning only what you decide they are qoinqt
'

to mean is very much in effect., That i{s a problem, lawvyers
have their own lingo and engineers have their own 1ined, but

|
if we are ever going to bridge the sap because us and you and |

hé public and the various aspects c¢f this whole problem, we

have to have a common ground of langquage to do it, and that

would be my comment and plea on that,

And my question is to Mr, Levine. During our
clenary session yestercday, you indicated you found a list of
disadvantages that we had come up with distasteful, which I
thought was an interesting word, and I wondered what it was
about them that you found distasteful,

MR, LEVINT: I said they applied == you could make '
that list of camments abcut any model anyone makes in any
field, There ara inadequacies in all models, and I den't
hov why they vere being applied particularly to this type of
model,

MS, SHELDON: I don't think we intended to apply
them with particularity, basically.

MR, LCVINE: That is not how I read it,

MR, HUTT: ‘'lor was it intended to mean that the

disadvantages outweisghed the advantases., They simply were

isolated as disadvantages.

MS, SHELDON: The only reason we listed tham was

hat trat was the problem wve vere locking at, as opposed t¢ AJ
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any other jiven model or topic,

M, SEGE: Thank you, These have -een helpful
additional remarks by members of Panel B larjely, I wonder i{f
the members of Panels A and C would like to offar scre ccmment;
on the Panal B report?

MR, HUTT: DNces the ranel that gets the fawest
comments set a prize?

MR, SEGE: Professor Laorte?

PR, LAPCRTE: My question is for hopefully 5
expansion, There is a section that you dealt with, ’
implementation of goals., In one of them, you made a l
distinction hetween gocals for desisn as goals for pc:forﬁanco,!
the distinction between thosa two aspects of goals, and I f
wonder if you could say a little bit more about that, |
particularly in the context of the problem of verification
over time, is the thing I have been struggling, and I hore

you can help us understand that a bit more.

DR, IAYE: Okay, the tasic notion is that whan vou

do a design standard, ycu tell pecrle what you want them to |

do, When you have a performance standard, you tell tham what |
it is you want to accomplish and let them do it any way thay

|
want, and cne of the discussions that we had, where I was }

led kicking and screaming down the path had to do with whether|
you licensed reactor orerators.,

That is, should cne not simply have a sc0al for tha
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utility that says that the following accident and microevent

frequencies may not be excaeded, and let them hire whoevar
they want to run their reactor in the course of doing that,

And as I say, I was led kicking and scresanming away
from trat, saying, no, no, there really are some reascns why
it is that you would like skilled reactor operators around
in order to wiow these things, but the emphasis, we did come
to one point vhare we all agreed, and that wvas that
requisring hours of classrcom performance ©of rasactor operators
was a desisn standard that we could all do without, sinca
those pecple 'h¢ had either heen in classas from the front
end or the hack end knav that a requiramant cf srending
certain hours in class was not apropos of anything other than
making sure recrle sot encugh rest during a pericd of time.

MR, BURSTEIN: It is known as a residency
requirement.,

DR, LAVE: Yes, a residency recuirement.

But, there have Heen a number of examples in othar -
cther than in the nuclear area, where what were initially
desisn standards have inhibited a vast amount of preogress,
for examrle, specifying cast iron pipe in houses rather than

permitting plastic pipe, and it was that kind of an idea that

we were looking at here, to try and not stifle innovatioen,

! to not try and get in the way of improving reactor safety.

DR, LAPORT™Z: The reascn I raised the guestion, you
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said in your comments that the praference wvas for performance

¢criteria, and you have just helped me understand how that
arose., !
And I am interested in tha problem of verificatien

not anly of essentially component parts, and your comments

suggested that it was in the corpconent carts section that
you were concerned with performance critaria as distinguisihed
from design criteria, and would ycu then =~ to what degree
woulé you push rerformance criteria as contrasted to
design criteria, for the operation of power plants as a whola
over the timelinas likaly to be experienced into the future
of a plant, some 40 yesars?

Recause the problem of verification, of whether
you can in fact know wvhat the cerformance is, to know whether

you have met the critaria or not, as contrasted to a problem

¢r ezsentially forecasting performance, seems tc me to drive
you toward the desisn criteria guestion, but I don't kaow

what your panel did about this, but thers seems to me t0 be i

considerable ambiguity in this and how you think about it. |
PR, LAYE: Okay, well, I think that ona2 of tha

things that we were claar about was that in those occasions

when you didn't think you could write a performance standard, |

that all you could write was a design stancdard, that you

clearly had at the bottom four other technijues which are !

|

x

deemed to be equally suitable, rather than trying to fix some |

1
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altarnative and not let other veople do it, bHut I guess as a

general principle, although I will admit that there are times

when you don't <now enough to write a rerformance standard,

that that is a reflection of your ignorance, and yocu xnow,
it sometimes occurs, but that those are things you ought to ;
get around,
There is a very strong preference for writing
design standards, letting peorle on the spot find the dest wayi
of implementing those things, and for example it weould se }
meaningless to write a Zesiyn standard wvhich said there shall
be less than ten to the minus seven chance of xilling 20,002 i
peorle per reactor year., That is not an avent that cne would
monitor cn. |
But on the other hand, E& Zebroski was convincing us

that you could write some performance standards on mcre

micro-events, such as the numbar of component failures, which

would be equivalent to, at least in some model sense |
equivalent to these other cnas, they would be things that

could be verified,

PR, LAPORTE: I understand the princirle, you kacw,

the examples, pretty clearly, and I was hopeful that yocu had
thought about an essentially conceptual sense, you kXnowing ==
and you began to answer that -- iowing when you can move f:cJ
cne kxind of criteria to another., 5

Obviously, vis-a-vis verification into the future, ;
-
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l
|
and see whaether you have met the rerformance critaria, At |
|
some point, you have to move from one type of criteria to the |
other. ;

|

"R, LA"E: Okay, let me answer that in a minute, but|
|
just let me make a point that when you are using desisn |

criteria, then you are inherently going to have a lot of i
skepticism about whether in fact that is so, and I would

think that lots of the problems with nuclear reactor accidentsg
is that about all you have are some design criteria., If you
had performance criteria where you could trace micro-events to
macro-considerations, macro accidents, then you could have
much mere agreement on meetings some of these criteria, bdut
when you have to wave your hand a little bit and say, we
believe that if people do things the way we say thay are

going to do, that everything will tur- out all right, then

you are joing to have a lot of skepticism about it,

MR, SEGE: Dr. Zebroski?

DR, ZERROSXI: Well, I think in many areas you use

s

soth, but I think ocne particularly happy ralationship is wher
you have a performance criterion which then covers the issua
of daterioration with time, because it has within it, say, a

periodic testing recuirament.

2ut the relationship to a desisn critericn, which is

.

an almost ideal one, is to provide the desisn critericn as a
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regulatory guide. It simply says of the many possibla
solutions, if you use this cne, we will ta<e 1t as a
stioulation that you have met the performance, ass.minc that
is really mowm by the requlater,

S0, you can cover it both ways, and still leave tre
option for improvements in design or in creration which would
still meet the performance criterion, so I think the
performance criterion is hoth more powerful, more flexible,
and more longe-lasting than the design critericn.

MR, BURSTEIN: 3But I think you will all agree, as
furstein says, that one of these days you hava got to jet
from what you want to do to how you are going to do it, and
whether the design critaria becomes a regqulatory or a
licensing criteria, or whether it is the manufacturers' or
utilities' method, ultimately it must davolve into a desisn,
a mechanical type of specification, because someday, if all
of this is to be worth anything, we are going to do something
with it, and how to do it is the design srecification cr
criterion,

"R, LAYE: Let me at least partially disagrea with
that, I can think of a really simple example, vhich 1s the
drainpipce on a house. The building codes used to say that

hat had to he cast iron pipe and it had to “e put in in thes

| €ollowing way, and aleng came P'C pipe, which wvould do tre

job in avaryhody's astimation at least as wvell, at a small

S A——




fraction of the cost.

2 And again, I thought that what averyboldy agreed tc, |

3 axcept the local plumbers, that what you wantad to have was

4 ! a standard that sai? there shall “e a pipe thara which will
S ? contain water under the following cenditions, shall last the
6 ; following rericd of tine, and so on, that is, that those are
7 % all performance criteria,
8 . Vew, in the end, wvhen you were installing such a
9 } drainpipe, you really had two choices. The two choices were
1 .
10 % this cast iron pipe and the P'C pipe, and whenevar somebody |
11 ; want ocut to do the jcb, then if they were using ?'C pice, |

|
12 there was a set of things they had to 30 through in order to i
13 install it well, but there is a difference Hetween specifying !
14 | in the code, the building code, that it has to he PV pire !
15 and it has to be Zone in this way, and simply saying it has goL
16 | to perform in this way. ) |
17 ‘ MR, BURSTEIN: My point, if I may, just in reply, |
18 | and : agree with you completely, but I have carried it that
19 | one step farther, that in order to iastall it, you have sot tci
20 buy it, you have got to hire the right %ind of guy, you havs

21 | got to give him or her the right xind of tools, and you have

22 | z0t to say put it from here to there, and you can't tell hinm

23 use one cr the other without some instruction as to which to

24 do, You can't leave the choice infinitely hanging there, or

LIS

25 alse you nevar accomplish it,
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MR, HUTT: I think the issue there is, is that a

regulatory orocess?

MR, BURSTEIN: Not necessarily,

MR, HUTT: Okaye.

MR, BURSTEIN: Not at all,

MP. SEGE: Any other comments on Panel 2?

vr, Bradburn?

MR, BRADBURN: Yes., I would like to talk about
something that we confronted very bricfly in Panel B and
didn't resolve, and which a number of comments I have heard
here this morning raise again .as an issue that I am concerned

about, and that is the issue of the possibla == or what is the

scope of application of the safety goal after it is developed,
in whatever process it may be developed?
I heard a number of people, I think, say this

morning that we need to recoqnize a limitation that this goal

l will probably only apply to new plants, or to future plants,
and I dgn'e think that that necessarily i{s the case. I don't
think it should be the case.

I think similarly ve have been talking about pretty
much the reactor plant in a vacuum, and certainly haven't
acddressed fuel supply or wasted disposal or tiha relianhility of

the resulting compliance system, or the possibility of

| applying it to a future breedar program, et cetara, et catara,

i at cetara,
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In my opinion, I think that needs to be addrassed,
in the statement of the goal, I persocnally feel thara is a
need for a broad application, to look at the whole issue ;
rather than focus only on the reactor or the plant and the
plant boundaries, and/or that at least the safety goal has %o
have stated within it the allcwvance for a cdecision process
that will address that in a meaningful way,

That there is a need to 'levelcp a process for i
applying whataver is applicable to existing as well as to
fature plants in some way., I recognize that all of this will
have some limitation, the limitations Heing that not
evarything that is stated in a soal will »e applicakle to
existing plants, and rscognizing that scme plants may not
make it, and that seriocus choices then have to he made.

MR, SEGE: This touches on issues that wera

discussed in Panel A, and perha.. . ¥Xouts would care to add

to this,
DR, XOUTS: VYes, I think I detected the reference to

Panel A, and I thought we had taken cars of this with careful

wording, lLet me read acain the wording, and the part referrad

"

to nere says the gocals should e dynamic to respond to progress
in technology, but grandfathering plants already approved
should be norral policy, in the absence of ovarriding safety

considerations, and that gualifying chrase thare has a lot of

content in it, of course, because where you find that safaty

l
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goals are not met by existing plants, and it is meaningful
that they don't satisfy safety goals, then you do something,
and that was put in there specifically for that purpose.

Now, the reference to future plants, was it even
meant to take into account the peint that the breeders will
prubably come down the pike, and will have to be dealt with
by any safety goals that you establish, and this point is
addressed by these words,

This is especially true because the mores
quantitative goals will be addressad principally to plants,
and the word "principally” is put there with the
grandfathering and the reservation in grandfathering
specifically in mind,

JR, BRADBURY: Principally to what? I am sorry,

I didn't hear.

PR, IAVYE: ©Principally to plants that will not come

into existence and operation =--

DR, BRADEBURN: Okay.

PR, LAE: == for more than a decacde, and the intent

here is that safaty goals be established to guide the futura
requlatory process, which probably will draw mora heavily on
things in that area.

MR, SEGE: Mr, Malsch?

MR, MALSCH: It just occurred to me, I have a

question, Dces that mean that we should not use safety goals

S et

l

1

Ro—|




10
11
12
13
14
15
16
17
18

19

[ B
te

: U

h

82 |
that are established to influence currant rulemaking actions,

i
as for example, on hydrogen control, degraded cores, g
anticipated transients without scram, and the like? i
"R, XOUTS: Not at all, |
MR, MALSCH: Which will make and conceivably apply i
to present as well as future rlants? |

PR, XOUTS: Yot at all. Once you have a safety

i
jcal, I 29surme you will then use it in the wvay we talkad abcut%
that is, aoplying it to these deterministic requirements to %

l
find out what rationale lies behind them, and whethar they ;
£it the safety goals.,

And these are things that are established in tha
course of rulemaking, as well as by other vrocesses.

MR, SEGE: Mr, O' Teonnell,

MR, O DONNELL: I think if you adopt the policy that
they are coing to be forwvard looking only, their value
diminishes very rapidly., I think the ideal case, and I am
not saying that you said that, but there seems £o he an

emphasis that --

R, ¥OUTS: Yo, this is not an injunction on tha

way things are to happen., This is an exrcectation of the

way things might happen, that they are -- after all, there wil
be more plants huilt and operating in the future, perharcs,
than have been built up ¢to now, and --

VR, O DOMMELL: I understand, but it seems to me
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that cne of the most useful applications of this vhola thing

i{s to, as we discussed earlier, avaliuate existing regulatcry
practice and find cut where you are, what lavel of safaty
vis-a-vis these 70als you provide, and I think automatically
that says something about the existing plants,

Now, it may be that they all meet ‘£, and it may
e that scme of them don't meet it, and then jyou have to
apply == and I think this is where if you have it in
scmething such as an ALARA approach, you can make those
nard dec’sions on scme reascnable hasis of balancing costs
and Henefits, but I think that it would be most useful if
the structura of the goals and the application of them were
aroad ancugh to cover existing plants as well, and any rule
changes that are Leing considered,

MR, MALSCH: My concern was that if we ara to usa
safety joals for that purpose. It wasn't clear to me in what
sense it wvas that existing plants wvere grandfathered,

MR, BURSTEIN: Excuse me, every plant that is now
orerating or will be allowed to corerate has been judged te
ne safe. It is a requirement of the law. Marty, you <acw
that perhaps bettar than anybedy else, There is a safacy
evaluation report that has been issuad, that has been li:i;atJ

ad, that in most cases that I <mow of has going tO hava tha

validity of a court review,

SR, COCHRAM: That makes them safe, cdoesn't it?
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VR, DIMSTEDI: hethar -- I den't think that is the |
|

point., I think whether you use a safety jcal or a safaty

evaluation, and you are not substituting one for tha other,

|

as wve discussed yrsterday, a cdeterminaticn has been nada under|

due process that that desisn and the capacity for its
orveration will protect the nublic health and safety to some
standard,

ow, if you want to change the standard, or if you

want to codify some presently unguantifiahle items, fine, but

it is not to suggest that prasent plants have nct met a
safaety goal, 'We started out with that on day cne,

PR, XOUTS: Let me just take up the ATWS case as
an example, and apply the kind of reason ing we have been

talking about to this., The staff is on the path to arriving

at scme A™S requirements, These ATWS rejuirasments are scing

to be the suhject of a requlatory procaess which will include
a hearing, which will include public process.

T™he safety goals, the purpose of the safety j0als
in this connection is to act as a touchstone, to determine
whether or not the staff endpoint meets the safety gcals,
that is, there is a process to determine that that is a
raticnal conclusion,

If it is a rational conclusion, and if it is then
used == it is then the hasis for requirements whnich are

placed on all plants, future and present, cresumably the
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effect would be primarily on future plants, things have been

done with respect to existing plants already, and you will
have to 70 back and look to see if they meet the safety
qoals, the recquirements with respect to all plants will have
to be checked, and maybe even the staff position will be
changed by this,

R, SEGE: Or, Lewis?

nR, LEWIS: I think it is worth emphasizing =~ I
agree with what Yerb has said, worth emphasizing that ATWS
and some of the others that were mentioned are subsystem
exercises, and those incentivas of ovarall safety goals, if
one could accept them on the basis of -enefit versus risk cr
cost in which rist is an element to the public, if thay wera
to ha set in a reascnable way, and it turned out that a
number of plants currantly in existance did nct meet the
standards, then serious consideration should be given to
shutting them down, There is no juestion whataver about
that, “ut as in the ongoing proceedings on subsystems, that
is a good way t¢ begin to exercise the use of this xind of ==

I hate the word methodology, but methodology, on tha subdb-

system, deal with this implication, but then in tha end, when

one sets == and AT™WS is a good example, and ATWS reliability
or scram reliability criteria and its quantitative weigsht,
based on a probability assessment, that prohabilistic

assaessment has got to include its ceontribution to tha coverall

—

AT
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risk 2¢ the plant in the context of an cverall limit on risk

of the plant, 2ut that is a fair wvays down the pike.
MR, SEGE: Thank you., Are there any other ccmments |
cn Panel 8?7 If not, let us move on to Panel C, comments ca
the Panal C regort, Or. lLave?
PR, LAE: 'e spent a bit of time talking adbout
alpra, as to whether alpha was less than one or equal to one, |
%

|
)

cr sreater than cne, and we thought of some situation where
alpha is much smaller than one, for example, if you take all i
the Cambodians who have lost their lives in the last year cr i
so, it is clear that that is not an alpha of two, It is i
probably an alpha of 0.9%1, or so. 2

That is, that there are situations wvhers yocu seem i
to set an upper bound on the amount of concern that anybody
can e.ar have, and that led to a scort of a gseneral comment
wiich == I mean, being a mocdeler mysslf, I hesitata to say itﬁ

but I will say it, which is that what you call risk aversion,

or what the ACRS has called risk aversion is much nore

complicated than a singla parameter, alpha, being greater cr
less than one, and we didn't think it was terribly helpful
to try and summarize it in that, and then to go cn a bHit, wve
thought, though, that the method we would reccmmend for
other -~ for the NRC to try and get at these was what we

called a set of relevant compariscns, and we had huge cehate

on what was a relevant comparison, wvhethar it was locking at J
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dams that was a relevant comparison, and comparing hard

numbers, lika tha number of ceople who died from lightning
stri.es last year, to calculated numbers, like the expected
number of deaths from a reactor, wvas a relevant compariscn,
s0 wa didn't have a lot to offer as f£o what exactly was a
relevant comparison, except a method for finding them, which
wvas probably to try and ask people what were the relevant
comparisens? Do you think of nuclear reactors and airplane
rides in tha same set of dimensions, or whare it is , to try
to find out what the public ras in mind as to relevant
comparisons as a wvay of deing things,

MR, SEGE: Thank you, "r, Ckrent?

R, OXRENT: Well, I am by no means going to
defend alpha equals 1,2, "a did feel it wvas of use, in fact,
to introduce the 7uestion of should thaere »e risk aversion in
scme kind of gquantitative safety gjoal formulation, Thare
have -een rropcsals in the past which included this and which
did not,

~he original Farmer curve, as many of you know, had
risk aversion in it.

T will note one thing., It dces in fact act as a
surrogate for certain 2inds of safaty philosophy If you are
so inclinad, If you have an alphra largser than one, it tends

to push you toward remote sitiag, other things being ejual,

recause there ara penal.ties in =-- when you do the ALAPA, 'When
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you do the ATARA, it is wcrth more money, in othar werds.

Similarly, it tends to push you tovard containrent
fsatures vhich reduce the licelinhocd still further cf tra
larje events and so forth, sc if you have in mind a
Jualitative safety pnilosophy that says, these are thinss vou

wish to sncourage, you can 30 it by songthing of tha scrt,

-

.~

b
chaiviag ¢tk

Vow, you tnow, thare are other wvays of

-

!

sam@ purcose, This was a very simplistic way uttiag

of

0

scmething on the table.

MR, SEGE T . Zebroski?

-

"R, ZEBROST

i

I: Dave, we discussed tlis in ancthar
contax:, That is, if you set your safety gscal for tihis aresa
as ~eing substantially =ettar than scrething else, either in
a cost avoidance or ris< avcidance cr risks of alternate
scurces of supply, ris< of ‘eprivation, and so en, if you
want to set it, say, two times cr five times safer than
alternate technologies, there is a pessinhle implication that
the nisallocation of rescurces means that you directly +<ill
more recple in some other area, and so in tha’ sense, at
least, it raises a moral 7uestion of the adwisability of
setting an excessivaly tight safety 70al for whatever nctle
reason might acpear %o “Se cresent.

The alpha seems to t¢ one of the -~ and I think
therefore that whatever reascns Or excuses for setting =cals

unreascna>ly low coma up should he examined extramely clesaly
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and alpha is a very interesting cne, Hut I think in saveral

respects our immediate behavior in the regqulatory orocess is
to assume a rather low alpha, and two other examples that I
think of in addition to Mr, lave's is the occupational

exposure, where clearly by reducing the individual allowable,

you irradiate more people to greater total population mane-rem,

and the other one is the large increase in lung dose, probabdly

a thousand times or a million Limes greater than the nuclaar
apparatus can o, from the enerjy conservation closure cf
buildings, and we are acting vary irresccensibly in those
areas, or at least not consejuentially, and that effect
amounts to a very small alpra,

R, SECE: Nr. Lewis,

PR, LEWIS: I just wanted to make a minor comment,

First, in -=- I agree with Ms, Sheldon about the call for clear

language, and -~ although I would e happy to see, in
California it is okay to write things not in plain Erglish,
i€ you can at least write them in plain Spanish, in plain
language, yes.

And in that contaext, I think ve have determnined
risk aversion is a scmewhat misleading term, and in the sensae
that I would like -- I don't want tc defand alpha, cr even
speak in the context of alpha, but some %ind of nonlinear
panalty which one might call the penalty of scale, in the

sense that one wants to penalize a larse accidant a bit more

i
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than an accumulation of small accidents, makes sense not ==
net because the public is mors averse to such acciients, -ut
Secause thare is more social damaga done >y a larse accilant
than by an accumulation of small accidents.,

There wvas one Jicwq:aph, I Rave forgotten whose it
was, that spoke of the riprcle effect, vhich is the Sezinning
of that chencmencn, so I taink one shculd renalize large

scidents a hit more. Just how, vhetrer it i{s throush an
alpha mechanism or sometzing, : den't wowv, msut I weuld
argue in faver of drorping the term "ris: aversion," “ecause

that implies that one i3 Zoing it for the rens raascns,

DR, XOUTS: I just rantsd te raspgond to something
Dave Okrent said abocut the value °of alpha greater than cne
driving you to remote siting, I am not sure that is th

case with respac’. to the way the criteria are astazlishad

1+ 4

hera, decause they are established on latent effects, and not

on the individual effects, and remote siting has ver - lictle

effect on tha accumulated societal risk in latent effe.ts.
DR, CKRENT: Well, it has an effect., Thers really

is a difference between Srown's Ferry and Iand.an Point for

latent effactse,

PR, ROUTS: That is not remoteness, That is part of

he country,

", OXRENT;: Well, I am

e
wn
o
n
w
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ving, the soint that
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I wanted to make is in fact, it has that trand, You can maka

it strong or wvea's as you wish, Hbut let me just maks a comment

about vhether or not society is risk averse or not,

There is a paper that recently came to my attantion

in Science and Public Policy, Octodber, 1930, by a man named
Sutcliffe, in wvhich he mentions that tha provincial
jovernment of Croningen in “olland adopted an interesting
sliding scale in which accidents capable of causing ten
deaths ought to have a probability of not exceeiing one in
10,0200, over 100 deaths not exceeding ' in 103,000, that is
linear, and of a thousand cdeaths, completa unacceptability.

So, instead of having an alpha of 1,2, they had
one up to 1,700, and then it became infinite. The point I
wish to maka is in fact, there are such considerations which
are active in sociaty, "™ is is, by the wvay, not with regard
to nuclear, It happened to be hazardous chamicals and their
explosion, and so forth, but it is an issue, and I am not
saying that one should adopt any specific approcach, hut I
don't think we can just dismiss it,

MR, SEGE: Mr, O'MPonnell?

MR, O DONNELL: BRBefore one acdopts an alpha factor
of greater than one, I think you should be avare that it dces
one thing that I think has an adverse effect, in that it
reinforces an aspect of current requlatery rolicy that has

seen criticized by both the Xameny Commission and 2eboken

s
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Cormi.sions, and that is the requlatory precccupation waith
large cur=s,uencs low probabilicy events, that is, the majer
double-ended pire breax, and the catastrochic accilents, and
it tends to put rescurces in <cesisn and allocaticn of
requlatory tansion into those very events, and which vhaen
they are multiplied hy an exponent of 1,2 tecome masnified
in their imcortance, and it dces not -- it ta%es attention
awvay, I think, from the TVI tyre events that ars in face
rare pro-ably and do -- may in fact confar a gresatar rertion
0f thae risk, so I think it 20es havs that 2disincentive in
terms of the end rasult,

"R, OMRENT: Can

"

make cne corment thara? I have
heard this kind of statement now cften 2ncush from gseorle in
the industry that I am a little »it disturbed.,

In the first place, I think the question cf
regulatory staff focus cn tha double-ended rire breax is not
relevant to the Juesticn, because in fact the regulatory
staff is working very hard to try to provide scmething to
deal with this, d it is not, in their viev, a sericus
acciient, hecause thay have previded scmething for it.

It ssems to me that what the public is concerned
asout is not the i{ntazruptive avent, which is ~vhat I will
call ™I, but the avent, in fact, viere larss amounts of

radiocactivicy might get cut, and for anybcdy to say thas

-

T will put it Shat vac

w—
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wish to point out that it does have in fact, I think, this

a9
- o

Yiow, hov one gets, let us say, more probably to an

svent involving large arcunts of radicactivity may well indeed
‘ ]

not ce a doudble-ended pipe breax, Mayhe it in fact is a
chain of errcrs, and if you want to say that, okay, hut it
is in fact the possibility of a large radicactive ralease
that is the disturbing event, and I think you should, in my
opinion, word it that wvay.

MR, O'DONNELL: If I can just respond vary briefly,

I think what I wvas trying to set at 'vas that in fact a

douhle~anded pipe brea% is cne vhich consures an encrmous i

amcunt of time in terms of analysis and yean, ve 20 in fact

have a way of dealing with is,

But as everyone va:c lcoking at the large pipe }

breax, the stuck-open relief valve hac assentially zerec
attantion, T™e risk aversion factor I can see very
conceivably leading to decisions that would faver introducticn
of core catchers and things of that nature which then beccme,
appear to be cost-effective when you apply that, and may put

resources into those things rather than into things such as

cperational training or indicators on stuck-cpen relief valvcsr

If it is introduced for the purpose of addressing

public conceptions concerns, that may e very wvalid, I just

very real disincentive.

MR, SEGE: Thank you, Mr, Hutt?

|
|
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MR, HUT™': I have been trying to draw analogias on

this risk avarsion issue to otiher government regulatery
agencies, and it is interesting, the only place vhere I anm
aware that Congress nas in a sense explicitly dealt with tre
issuve, it has gone exactly the opposite from vhat you are
suggesting, There is an alpha, as I think I said yesterday,
of infinity uncder the Nelaney clause, and that cdeals not with
a catastrophic event of a large niumber of pecrle baing killed
by one event, It deals, rather, with isclated occurrences
ovuer a long period of time that cne can never quantify in
terms of effacts.,

In contrast with some evants under Toxic Substa-zes
Act, Fooé and Nrug Act, Pesticides lLawv, where there could bde
catastrophic evants such as »otulism poiscning, thalidomide,
things of that kind, where there is no special rule b5uilt in
the wvay there is for carcincgenic contamination of focods and
drugs as there is un’~r tha NDelaney clause. I am not saying
there is any necessarily global message to that, but I am not
awara of a regqulatory mechanism that is built in specially by
Congress to show an esrecial risk aversion for the single
catastrophic event,

MR, COCHRAY: Your mathamatical statement is
incorrect.
MR, HUTT: Well, I am not a mathematician, so I

arolocize for that,

REETE
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PR, COCHRAN: VMext to the alpha, Delanay is zero,

not alpgha of infinity.

MR, HUTT: Okay, wvell whether it is zero -- but it
is an all or nothing == it is a total risk aversion for =~ I
didn't <«iow the mathematics of it,

MR, LEVINE: %You would find infinity is just as
j00d as seven for the coefficient,

MR, HUTT: I will lat somebocdy else cdenate that,

MR, SEGE:. DNr. Okrent,

DR, OKRENT: Again, without arguing gro or con on
risk avarsion, bhecause in fact I have an ambivalent pesitiern,
I do think that the Congress in fact ovar the years reacts
strongly when the largje evant Sccurs, and we try to look at
a correlation toc ccal mining safaty legislation and accidants,
you £ind a very interestinc- correlation with larce accidents,
even though there may have teen many more pecple being kxilled
with small accidents.,

And if you look at the wiscussion on the Auburn
Dam recuntly, a big issue was the fact that if it failed in
fact it might kill on the order of three-quarters cf a

mi)lion pecple, and that this was a special considaratioen,

and so forth.
And in fact, I would even argue that with regard

to the pecint you just made, tha question I think in

Congress's mi\d is not truly that there is r risk to an
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individual, hut in fact that there are 290 mi
involved, and so if the ~rohability turned out to be ten tc
the minus four per year of some carcinccen introducing cancer,
when you multiply it by twvo times ten to the eight people, in
fact it is a big event vhich doesn't acrear all on one davy,
but it is still a big evernt, and in fact most cof tha reactor
effacts, wian you == they are totalled up on cne page, Hut the
bulk of them ave calculated to He statistical things that will
cccur spread over the years,

MR, HU™: Okay, let ma respond and agree in part
and disagree in part. I would distinguish sharply betwveen
what it is that causes Ccngress to legislate, in which I
anqrea totally with you, one can go hack €rom 1320 to the

present and trace every -- well, not every, but mcst

regulatory statutes to catastrophes, no question ahout that,

well-documanted, “ut when they legislate, they sr-ov no
particular risk aversion for a single catastrophic event as

contrastac with a series of undocumentable, isclatad

cccurrences, and indeed one can shcw they seem to be mere

ccncerned about the latter than the former. That was nmy

point, "avid. ’

[}
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MR, OXRENT: In fact, I agrae, and |
a recent paper, g
|
) |
MR, HWUT™:; Okay., Then wve have 1ot to he riaght,

MR, LETINE 3 Tet me make just one mincr cormment,
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and trat is that Cecngrass is of course inscrutabla and I see

nobody is taking my advice to avcid the term risk aversion, sc

for once, I vill say the penalty cf scale is practicad, and _
£2ill ravrence has just pointed this out to me, i1a th ;

|
aviation industry, Secause if you look at the regulations the |
FAN wvithin its Ccongrassional mandate has imposad on ai:planes,k
you find that thay do incraasa in striagency with the size cf
the airrlane, and tharefore with the number ¢f cecple at
stake in a singla accicdent.

An airplane above a certain size hi: to have
slightly “etter equipment, slightly “ettar jualified pilots.
It works its way up according precisely in some cases tc the
vaizht of the airplane, cthaers tha number of passengers

carriad, so that there is an element of the penalty of scale

builet iato the decisions of the FAA, |

*MICE: But is it mcre tran linear? |

MR, YUT™: Aqgain, I don't disagree that sore s
asencies hava done that, I was attempting to figure out, in i
a sense talking, thinking ocut loud as to whrether Ccongrass ;
itself which _uprosedly rerresants the enm-cdiment in cur ;
country of public opinicn -« I say supposedly -- had ever scrt

!
|
I
of caalt with this issue of risk aversion explicitly. That {
i
is all I was trying to deal with, |

Ve
ogh - S

FGE: “r. Seyea?

i

|

NR, BEYFA: %Yell, CTonqgress may not hHe the bhast ’
e |
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example., Ancther example of the pgublic's aversion tc events

in which larte numbers of people are xilled is reflecuved in

0

newsraper coverage, I think.

If you look, single deaths ara vary rarely repcrtad
unless it is a famous cerson such as “al lLewis, one would not
expect to see much attention given to it, but cn the ctrer
hand, if you hrave five or six pecple, or a school bus, reocle
ara %illed, there is a tremendous amount of attention,

And ™hree Mile Island is an example of the pudblic’'s
interest and concern for risk aversion itself,

MR, TETIME: Apart from leaving subjective
assassination attempts after this meeting -- yocu perhaps den't
watch the same telavision nevs progqrams I do, hecause they
seem to give more coverase to murcders ¢f single reople than
they do to a large catastrophe, and my complaint is that I
rave to wade through all this enormous coverage of single,
rather minor events, before T find out trat, oh, by the way,
a revolution broke out in Pocland today =-

MR, SALISBURY: .That is in Scutharn Califoraia,

VR, SEGE: Ckay, “r. Salisbhury, wonlid you care to
add anything to this?

MR, SALISBIRY: MNot particularly.

MR,

o

"R, X0UTs: I would like to move on to the

25 l sugzesticn that sensetic effacts be included in the criteria,
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or in the safety gJoals, and just ask what it means for -- when
it is said that the individual risks and the societal risxks
are surrogatae for genetic effects, I don't wow wvhat that
means. That wvas said,

"R, O¥RENT: let me maks a comment, but let somebody
else address the Tuestion of why genetic effacts should ha
thera.

P, KOUTS: I didn't ask that, but that is a goeod
questicn, I just wonderwed wrat it meant for on: to be
surrogate for the other,

"M, OXRFNT: The thought was that if you have
acheived a low level 0of scmatic effects, and of course,
derending ocn how you nave done your calculations, i€ you
hraven't done it in a wvay so that it is not a jcod accounting
of senetic effects, you wvould have at the same time kept
qenetic effects to a rather lowv leval, in that sense, and so
there is a word other affects somevhere in this paper.

VMow, I am not sura if I have ansverec your 7Tuesticn,

PR, %OUTS: Yeah, you answvered it,

VR, SEGE: Thank you, Any other comments cn Panel
C? 9Or. Eisenbud?

nR, EISENRIMN: I think there are two matters that

3don't seam to have been mentiocned, and cne of them I think

|
|

1

dces bear on the gquestion o genetic effacts, I am thinking

of how cone deals vith an exceedingly small bcast or

AR
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excsedingly small risk, lat 1s say, of the order of ten to

N
4

2

2illion pecple. You can loo% == I think I coulld tell them

individually he cr she ought not to be concerned about a ris

of ten to the minus six, hHut if I wvere let us say the "nited
‘lations cr the orld “Yealth Crgani-zation looking at world

Realth jsanerally, and I sav that there vas scvasthing that

could be dene to prevent ten to the minus six times four %inm
tan to the ninth cancer cases, wrhich would »e, wrat 4,222

cancer cases, if it could be easiiy done, I think I would

| want to take an action,

‘lew, the EPA has recently bequn to take soma ¢f
the effluents from the fuel cycle that are long-lived,
| particularly carbon-14, for axample, and they calculate the

dose not only to pecple in this generation, but peopla cver

you taks 37,3900 years, and take ten half-lives, and you end
up with a staggering number of people to whom you apply an

axceacingly small dose, in this case, mayte your individual

risk is 10 to the minus tenth, and it dces involve the

because in a case of C-14, it can have an effact on tha

genatic material.,

And this in turn leads tc the guestion, which has

1
!

[4?ot heen discussed either, of what is our obligation to future

the ninus six per perscn, to let us say a roculaticn of four

the lifetime of the C-14, which you might say is 235,220 years,

genetic systam as vell as the possibility of producing cancer,

‘.
~

es |

|
[
!

= |
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jeneraticns, what kind of a criteria should wve develop which

will give us the guiiance we need in planning a waste

repository if we have to compute doses many thousands of

years into the future, ard T don't think that we have tre time!

today to discuss these issues, H»ut I would mention them so
that they can e in the record and rerhaps he discussed at
scme future time.

MR, SEGE: It is my understanding that Panel C aid
tate up that issue, and I vender if Jr. Slovic or DOr. Maclean
or someana in Panel C might make a comment on it,

"R, SLOIC: "ell, I will start., We discussed that
axtensivaly, Wa felt it was vary impertant, but we could act
get a jood handle on just what the proper ethical guicdelines
might be. A nunber of them were suggested, like you Xnowv,
providing the future with a menu of opportunities that was at
least as good as that of trhe present,

e talked ahout tle issue 0of trading off future
well-being versus the cost that ve impose upon them in order
to acheive that level, and ve decided we didn't tweowv quite
now to make that tradeoff, and we discussec the =-- you xaev,
wvhether or not by attempting to ma%e the risks vary lov, tre
expected riesks very low, this would somehow, you <aow,
settle the issue so ve really wouldn't have %o get intc this,
and there was uneasiness 'rith that, so pertaps "r., “aclean

vould care to elaborate., ‘e did wrestla with iz,

|

|

|
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1 'm, S%GF: "r. Cochran?
2 DR, COCHRAM: %Well, I would like to respcnd te
3 another point that “arril made, if this is an approcriate
4 time, not the one trhat Paul made.
|
5 | MR, SEGE: Okay., "r., €0 you have anything tc add
6 i for second page, interjenerational affects?
7 |
i MR, COCTRAY: tell, I think “Yerril has raised an
8 ; issue that I think represents cne of the pitfalls of the
9 | diminimus approach., There are socme nistorical examples we
@
10 |

can loox at, turn to atmosrheric tests, in terms of tha

11 } atmoscheric test ban., The fallout in the ncorthern hemisphere
12 let us taXe a numbar, four millirems, from all the tests, and
13 wvhan you multiply that times some risk number, lika 220
cancers par 10 to the ¢ man-rem exposure, you jet a vary

15 small individual risk, that somebody might say is diminimus

16 compared to the other risks every day, and yet when you rur

17 that over the thrae Hillion people or =0 in the northerxrn

18 hemisphere, vou come ocut to some 3,307 Or sO cancers per year
19 from atmospheric testing, which is a fairly decent argument
20 for going underground, and also you can add a faw deaths rer
21 test, which would he sort of random violence in the northern
2 hemisphare, hut yet it is random enough that the individual
3 risks are fairly small, so I think there are many times when
M4 I it is very proper, in fact I think most times vhen it is very
28

[ﬁp:oper to do == take into consideration thesae very, very small
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indivicdual risks over a very larje population,

MR, SEGE: Mr, Malsch?

MR, MALSCH: I just wanted to comment briefly on

trat, In my experienca in discussing with people, let us say,

who are writing environmental impact statements, talking about
the releases of long-lived radicnucléides, and you encounter
sharp disagreerent to the propositicn that you ocught to d¢
calculations of that sort, and come up with numbers of, let
us say, 3,920 cancers.

They disagree that that is meaningful, and what it
really comes down to is they just don't beliave the linear --

DR, COCHRAN: They cdo if they are genetic effects
where there is no controversy over the linear model --

MR, MALSCHM: Mo, all I am saying is that I think
when you g0 do those calculations, it forces you to do scme
very hard thinking about the relationship betwveen dose and
affect that vou have been using,

MR, SEGE: Mr. Hutt?

VR, HUT™: Yell, our panel discussed the kind of
question that "r, Cochran has raised, at some length, and I
think it is fair to say that there wvas virtually unanimity
with his approach, recognizing that you must at the same time
be hcnest with the public about what you ara talking about,
and Marty, I think that gets to your point. Ycu can't say

there will he 1,200 cancers per yaar. VYou can say that is

|
i
|

|
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the upper hound risk with all these assumptions., The cne

think that our pansl falt strongly about, as lLester pointed

out, was not sugar-ccating nevs, that you shouldn't talk abcut

risk in terms that the public can't understand, ten to the
minus five, tan to the mninus six, '?cu ought to put it risht
cut there for every->ocdy to understand, *“e are talking about
SC many cancer cases, sO many caaths Jer year, uggar dound
risk, and here is vhat that all means. There is no sense
trying to kid anyhody abdeut it,

MR, SEGE: "r, %Wala?

PR, YALD: fOon't you fael that also in orcer not
to fool anybody, that that figure of 131,720 cases should alsec
rave the multirlication ¢f the existing Hurden ©¢ cancer
multiplied by that same population size, 3,000 more out of
what is really a fantastic number?

MR, HUTT: Absolutely.

nR, WALD: But if you hold up just that numerator,
I don't think that is being honest.

MR, HUTT: There is no guestion ancut that. A
300d == and the best example we came up within our zanel wvas
what happened when Congress decided to overrule the Foced and
Drug Administration and rermit saccharine. The Food and
Drug Administration wvent to Congress and said thera2 will te
scmevhere Setween zero, and if I remember the fijure right,

2,300 extra hladder cancer cases rer year, ‘e den't know

b
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whether it will be zero or 2,320 and that is in ralaticn to

the universe, and Congress, acting on that information said,

that is an acceptahble risk for the population, Yow, I édon't

want to arjue whethar they wvere right or wrong, bSut at least

no one <idded Congress as to what the issue vas, That is all

that cur panel felt was important,

MR, SEGE: Dr. Cochran? |

DR, COCHRAN: I just want to hear out another
pitfall in doing what you suggestad., I think that it is very
aperepriata to make those obsarvations so that peopla can
comprenend the level of risk cne is referring to. The pitfall)
hovever, is to take the next big step and infer that tharefcre
this exposure of whatever it is is diminimus, or this laval of
killing is diminimus,

The problem one runs inte is in that tyre of

formulation cne is weighting cost versus cost instead of cost
versus benefits when one is trying to determine whether th

decision makes sense, and it is much better to add up tre

beanafits and then see if they ocutweigh tla costs rather than
waigh the costs and then comrare it to some extraneocus cost
that may be totally irrelevant to the decision,

MR, SEGE: All g500d things come to a clcse. ‘'le

are approaching 11:30, and I wvould like to get a show of
hands from the particirants cn the follewing zuestion; after

Sefore we adiourn shortly in just a few minutes, ara thare

———————s
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participants vho would wish to

some additicnal time after the formal close of the meetin

for the purposa of making statements for the racord that time

this morning has not permittad to be made in the course of

the discussion. Is there any wish to make such additional

statements that particirants -- if the record is open, nhow

many reorle vant %0 make a statament?
MR, Z2ERROSXI: Can ask a counter guestion? 2S¢ we
have an opportunity to correct the record, an opoortunity to

edit, let us say, our own remars?

VR, SEGE: o, crdinarily the transcripts of

meetings of this sort are not circulated for correction, and

it is understccé that they will be an uncerracted racorz of
a competent reporter with ordinarily not more than tha form

of ==~ "r, Maclean?

"R, MACLEAN: Well, then I think =-- well, my own

view on this is that because scme pecrle have to

at 11:30 ¢that it might he a distortion of the record vers a

smallar forum to continue to make comments c¢n

YR, SEGF: Yes, understand trhe roint,

andé

M2, LEIME;

T «sould lika to sucport that,

sugqrest that ve close the racori vhen we are finisred, and

.
& -

that you accept from the rarticipants any surcplamantary

material for your owm “enefit that they may provide, Hut as

all lawyers <«ow, you ought tc alleov things that 30

have the racord kept copen for

leave risnt

into the
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racord to he submitted to the group for counter-arsument.
Otherwise, ve will have a distortad record.

MR, SFGE: I appreciate these comments, sO suppose
that in a couple of minutes we close both the workshop and
the reco~d for now, I weould tran'reOpen it trhen for
insertion of any written statements that cecple may wish to
give us the Henefit of having, and then trase written
stateaments, T would ask our contact at 3rcckhaven to
circulate to the other particicants, in case t:at should
stimulata a response,

I vant to thank the pare. chairman and tha
participants for giving us trhe benafit of their knovlalsge and
-1isdem and enar3y anéd vigor with which ¢his larze and cemplex
issue of a safety goal for nuclear requlation has baen
aporcached in the past twvo and a half days.

The discussiocn has heen extremely helpful to me,

and I am 7juite sure that it will prove extramely nelpful to

the Commission. Mr. O0'"cnnell?

MR, O'POYNELL: Could I just ask one Tuestion? ‘'hat

is the next steop in the process?

R, SEGE: The next stap in the process, is tha
evaluation of the csport by -- f%rocokhaven's rreparaticen of
the repcrt will include the participation ¢f tha panel

surmaries of the panel recorts, as well as

=

chairmen, the ful

adéiticnal summarias by the 2rookhavan rappcrteuss, a draft




109
of the raport will be circulated to the panel participants.

The participants vill have an oprortunity to make comments
which then we take into account,
1f any participant should fasel that he cannot

respond in the relatively short time availabla for corments,
or faels that having responcded, his comments ara not
adetuately effective, ve would vary much walcome any
additional views or comments that the rarticigants would like
to submit directly to us., I would nope that any such
additional views woulé be in the form of a -- in the length of
a lettar rather than a -cck, so that they coculd receive the
sort of consileraticn by the Commission, and, vou knew, some
points, evaluations -- steering group =-- and his comments,
all you want.

If there are no additional questions, thank you very
much, and again, our session is adjourned.

(Whereupven, at 11:32 a.m., the Plenary Session in

the above-entitled matter was adjourned,)

y
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