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3rief Sur .ar.v of Review. The analysis previded in Reports 1 - d is ince..;lete,
simplistic and unacec panied by proper qualifications. I de not believe that

,

any reasonable statistician would let himself he associated w h pr:babilistic
and statistical results of the sort. ;revided. The apprcach does net address

.

the properly skeptical audience. The !!RO has not been well served. The
cenclusions are enremely deba able.

A desire for si:plicity is cemmendable; hewever simple models can be very
missleading, and this may well have happened here. It appears to =e that too

| =any si ;1ifying assumptions have been made. The proble: has been cendensed
,

:c'far. *: has been treated as One-dimensi:nal, instead of its actual three-
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.The usual scientific prceedure of pointing out the lie:ts of uncertainty
in the -findings and inf erence has not been followed. Many assu pti . tc made
have not been justified and may at best be des:ribed as guesses c ecnvenient

opproximations. A cursory review of the literature yields conflicting physical
thevalues for =any of those empicyed. Other values and phys: cal c.odels fit

. data equally well' anu some undoubtedly lead to quite different- end numbers. -
The letter 5. strikes me as premature. It refers tc's deterministic

approach and a pr:babilistic approach. In f act, deterministic approaches
are probabilistic. The authors neglect phenc ena that have small pro'cabili ty
of e::urrirg and empicy parameter values sub;ect to ceaturement error. The

too savageprobabilis *u approach values recorded in the le :er cens ttute
to error and are baseda su =ary- of the situation, are based en data subject

en debatable assumptions. The implications of deliberately building in bias,~

'(censervatis ?), need to be investigated.
. A full- risk study should be carried out and the approach of such a study

assessed in detail . The study should include errer analysis, critical
.ena=ination of assumptions, specific study re all reactors at the site,
Ecnte Carlo / simulation work, be cultivatiate rather than scalar, and

,

examine ground-te-structure interaction (feedback) among other th.ags . If
a decision to resume activities is made, all assus,tiens and procedures of
the analysis shculd be set down in as specific and detailed fachien as p:ssible,

-in crder that if an accident er other surprise cceurs, specific scientific
kncwledge will be gained (rather than only the knowledge that semeene's
engineering judgement was incorrect.)

Cne final ec :ent. It seems that in a probabilistic approach, ratics of*

probabilities of alternatives are relevant as well as absolute probabilities.
In particular, are net the risks assceiated with cther sites clearly 'less
than these aof Vallecites?

.
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Re cr: 1 - ETAO-ll7-217.? . .Suppcse a coin is flipped times and a tail

comes up each - time. Are you then willing to proceed en the basis that the
probabill y of a' head the next flip is 1/(n-2) ? This is the essence of what
the tithers of this report wculd have you de. (See expressions ( 5-11) , ( 5-12 ) . )
The result is known as Laplace's Rule of Succession and was popular in the
nine teenth century. It hcs since fallen inte total dtscredit, except for
: hype:hetical situations in which the precise mathematical cenditions fcr
its validity hold, and which are far frem true here . The f ermula ecces

constantsfree adepting a 3ayesian approach to the probles - assuming that
are in fact randen variables and indeed, random variables whcse. distribu:icn

is known.
I make twe . remarks. First, tne 3ayesian apprcach is not generally accepted

by the vast majority of statisticians (unless cer:ain very specific cenditions
obtain) . It is exceedingly controvercial . Second, qucting the report page 2-1

"Acco: gly, a censervativequoting USNRC Standard Review Plan, Section 2 2 3:
calculation shcwing that the probability of occurrence of pctential exposures-6
4.n excess of the ICCFR Part 100 guidelines is apprcximately 10 per year is

acce; table if, .. ." . In my opinion the results derived from 3ayesian arguments,
of the sort presentel here, ARE NOT IN FACT PROEA3ILITIES. Cc puti: g the
bears no relationship to satisfying the quoted requirement.

Cther ccaments I have include:
1. Exceedingly precise assumptiens are set down, yet there is so little data

< made use of, and the situation is so important.
2. The word "censervative" and even "very conservative" is used thrcughout -
3ecause of the many unjustified assumptiens, to my mind, these words are

to t all.y innp.tre riate..

3. The proble: is reduced to a one-dimensional one - cf a point ( the fault
entry) being located in a certain interval (the reactor building) of a line.

three dimensions;in undeniably three-dimensional . The bu'1 ding hasThe preile:
In a

length, wii;h and depth. The building does not run parallel to the fault.
should be employed. I would argue,ene-dimensional approach, its widest prospec

is that cf a curve (nct straightthat a relevant prchability to seek to eva. ual;
line) intersecting a box of the length, breadth and dep h of the situatien. The

,

probability actually evaluated is less than this probabill:y, and hence not

-
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CcaserVative.

4. Page !-1. A ?cissen process is acsumed. I have analyced many seismic event
series', and I feel read the vast maj:rity of scient;fic pa;ers written on cu:h

analyses. The ?::ss:n assc=ption s =;1y dees net h:ld . The ti=es are clustered.

(Nor is he Poicsen assumption off in a concervative direction. Making it
results in seemingly more precise estimates.)

*

5. I sense a belief en the part of the repert's authors, that any new =cvement

is a let more likely to take place en ene of the er.isting shears. If this is

'the case, why is there =cre than ene- shear at the site? (See eg. p 5-7 .)
6. The report takes ne no te ef' the (persibly subs'tantial) measurement
error in the data. Nor does it model in variatien resulti .g frc= an (unknown)
varying number ' of of fse ts .
7. Expression- (5-2) corresponds to a probability of enactly cne offset. What is
required is a prebability of at least ene (a larger value.)

The- report does also provide a non-3ayesian ec=putation, estimating the

yearly rate of shearing .between the two given shears by the upper limit of
a one-sided 95 per cent confidence interval (the data being no shears in
12c,000 cr 195,090 years) and then approximating P by this value . Thisy,

approach depend strongly en the formulation adopted and the specific Poisson

assumptien (which as indicated above is strongly debatable.) No discussien
of the estimate's variability is provided. Provision of variability is standard

in 'the classical approach. (I remark that this repert, page 7-1, provides
the first time in my fairly long career that 1 have seen a c5 per ce : confidence.

1evel described as "very conservative".
,

Within the NRC scheme of allowing the neglect of even:t wi th probability
.c

approxi=ately 10 *, this report ecmes nc where near such a demonstra:icn.
Quite frankly, it is at the level of a first or secong year undergraduate

paper..

.
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Reecr: 2 - J 2A-111-011-01 Tnis ces:randum adresses the same type of proble: as

the ,first repert. It is more sophisiested and goes into the issues in
greater detail, however many of the above criti: isms apply to it equally
and further criticisms can be made. Two approaches are provided; one 3ayecian,
one classical . Cnce again I questien whether in fact "probabilitiies" provided
by a 2ayesian analysis are probabilities :n an a;;repriate sense for NRO

~

regulations. Once again a one-dimensienal model is acsumed. The three-
dimencicnal model shculd be dealt with (and an artif:cial astumption removed

frc the probles.) Certain distributional assumptiens are made. These may be
checked with Sieh's data. Why wasn ' t this done? Reading through the repo: t
one notes a lot of assumptions being made. Yet there is minimal, if any,
examination of the reasenableness of the assu:ptiens. In the classical
approach provided, estimates of probabilities are derived - yet there is no
indication of their sampling errer. Once again results, that are far frc= so,

.

are described as "censervative" snd even "very censervative". No acecunt
is taken of the reasurement error and biases in the data analyzed.

Specific cctments include:
1. Page 2-3. The independent binomial trials assumptien will no be true. The

degree of dependence of the results on the assumptions needs to be checked.
Enpres:icn (2-2)'is simply wrong er at a minimum of no use. The authors want

Sto.use it with a large value of t ; however because they set ; up as a
conditional probability, and because the conditioning event never happened,
the expression is vacucus. (The authors shouldn't have so casually (as opposed

to. conservatively) set ?gg to 1. .) The expression (2-1) is available for
manipulation at will . 3y choice of C ene can get any value one choses. (The
au thors censider c - .95, .90, 10, but provide no justification.)
2. Page 2-4. Quite a number of very debatable assumptiens are made en this page,
.with insufficient extrination. Eg. specific distributional forms, equally
likely ::ve=en en shears. The unifer distributien DOES NOT produce "marict:

conserva:is " as clai=ed.
3. Page - 3-1 7/5 = .5 is an es ti:ste . Wha t about i ts sampling fluctuatiens?
4. Page 3-2. Sa.pling fluctuations and measurement errers not taken a:: cunt of
in these procedures.

-
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!. Table 3-4'. Sich(1973) J. Cee:hvcical Res. e3, 3907-3939 ndicates that the

dates are subject te substantial ceasurement error (indicatiens provided) and
that =cre rupturec may have taken place. Further, the last value is given by

his ar 545, not. the 575 of the Table.

c. Page 4-1. Ucte all the assumptions made. How mu:h faith can one have in the
resulting va3 ues ?

7. Page 4-2. Maximum likelihood is used fer estication. This ;rocedure has kneen

difficulties / requirements (eg. large sample fer optimality, recularity conditions .}
Tcese are not commented on in this very small sample situation.

S. Page 4-3. Tnat the Central Limit Theore: is appre;riate fer N) 5 is very
debatable. Simply ascuming a distribu tion for N, as is dene here, has to be

justified.

9. I regard the nu=erical values determined in this Ap;rcach 1 as totally
unjustified and as based on a procedure cutject to easy canipulatten. The
authers are to be cc= mended for seeking out data. However, why should San Andreas
results be relevant? The fault is so very different.

10. Ap; reach 2. This is Sayesian. Highly debatable. And in the end essentially
ecces down to nothing scre than Laplace's Rule ence again. I do not see how

any important decisiens could be based en its results - further I do net think

its use should be accepted as meeting URC probabilistic rish requiremonte.

In su=cary, the authers cf this report made many highly s;ecific assu:ptiens

and yet spend little time Juctifying t ,e assumptions . Many of the acsumptiens
are wrong. Certain of the statistical procedures employed are inappropriate.
It is hard to see what meaning, if any, the numerical valuet produced have.

GE's March 12, 1980 letter of transmittal describes the acsumptiens made
as censervative and the estimate provided as "best". This seems hardly :: be

~0
the case. Evidence that the probability is of crder 10 has not been

previued.

.
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Ree rt 3 *3A-lll-f12-fl. This report centinues the one-ficensional treatment

of the ge etry of the problem, and hence is not conservative. In the

derivation of the probabilities, certain impi:::t assumptiens are made re

the character of the offset taking place. The analysis provided is 50::10,

ra the: than the actual dyna .ic ( Apparently the acceleration values will be
'used later to scale certain spectra; however a single number cannot ec=e close

to dealing with the Oc plexity of the problem.) The probability levels that
were derived in Reports 1, 2 are used te ectivate ch: ices in this report.

Tens:en and friction between the sell and the foundation are not discussed.
The legner al dis tribution is used te describe acce, eration values . !.!y

review of the 1:terature suggests that its use has ac $ been scientifically
justified. ""ne effe:t of the actual distributien being se ething else has

hen,ce to be studied. Further the parameter values of the distribution ( 3g,

2 /2) are si= ply set down. These choices have tc be just:fied. My review of
the literature turned up lets of larger values, anc < f anything an indication

of higher values being reecrded and censidered as time goes en.

The intentien of the study seems to be te picvide pairs cf values (acceleration,
cantilever length) for use in later studies. A preduct probability cri terien

is e= ployed. The best criterion to use depenis en what is done later. I'y

feeling is that no criterien should be used at this stage. The sepr. rate

values should be retained and propagated through the later analyses.

i The last expression on page 2-3 centains three types.
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?.ecert 111-017-02 The general ec ments re the previous repcrt app %. here
as well .- A new pair of values (maximum acceleratten, average cantilever
.lengt'a) is introduced ~fer later use. The average value has c ear deffectsl

in the description Jf a random variable. The separate rando: values chculd~

,

be. propagated' through later analyses, .as recommended above.
Page 1-l' centains a strange piece of Icgie. It 'is ' argued that it is

censervative .to neglect certain cases' (non-cantilever -)
V.'ae ther the results - obtained in these last two repcrts are effective er

not. depende en the ' epecif:.c uses tney will be pt.t tr. .
.
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Letter 5. The 1e::er brings home the fact that the logical bases,cr. ..tch
the decisions 'are made, are fluid. Sometimes a probabilistic apprea:h is
-taken, sometimes a so-called deterninictic approach. Deterministic approaches
are. based on decsisiens re likelihood,and values with measurement error.

These need to be taken nete of in some formal fachten. Further concideration
of the deterministic a;;rca:h bring: home the fact (alco true for the
probabilistic approach) that there is no way to prove that all the (ha::ardous)
possibilities have been c:nsidered.

The letter centiens tvc physical parameters necessary for censideration
' in ms. king these deci:icns (acceleration and displacement.) Tee parameters
are far to few to describe these ecmplicated matters. The wish ocems to be
to avoid a full analysis, rather to carry threugh a r. umber cf separate
self-centained analyses. Simplicity of approach is co.- endable, however
these are serious matters. There are feed-backs and interactiens between
the parts of the problem here.

.
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