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:••:: ¢" The Honorable Lindy Boggs j *O.. . .P-'.
United States House of Representatives .Washington. D..C. 20515 

.. k. .';'
Dear Cong•r•ssworan Boggs: • .... .
, The nespaper article attached to your letter (dated November 8 982) ccites "worst-c&se consequences of hypothetical accidents at the akerfordkUnit 3 facility does not adequately reflect the reactor siting study1 peforat Sandia Hational Laboratories. I would like to respoondto.the questionspin your letter and clarify the distorted and incmplete picture of nucleaV'accident probabilities, consequences, and modeling uncertainties presontedithe article. In particular, a discussion follows which addresse
- the objectives of Sandia's study; 

., ,- the misinterpretation of the probability and consequence estmates%91'SAndia's study as being both applicable to actual operating reactor nincluding best estimate public emergency,response,.assumptlons, 
•.espe.. Wbeyond ten miles of the site; " " - .... ..

. the uncertainties associated with accident consequence modeling, of ,.,!.lowprobab1lity/high consequence" reactor risks; and .1 .,: - several calculated results for public health risk versus distancea.ay&from a reactor to characterize the risk in the New Orleans metropoltna re. 
. .... .41 o1" :,,

Sandia Study Objectives 
1-

The Sandia study is entitled "Technical Guidance for Siting Criteria Deve~oý(M1IREG/CR-2239). Its purpose was to develop the technical guldance'.t. ,.supptthe formulation and comparison of possible siting criteria for nuclea po'iweplants. It includes infornation on (i) consequences of hypothetical, 'sevare,
accidents; (ii) characteristics of population distributions around current:•reactor sites: (iii) site availability within, the continental United.StateCbased on population density, seismicity, topography, "water ava labiII.ty 'ancland use restrictions; and (iv) socioeconomic..Impacts. of,, reactor:s$t~n•.j

The Sandia study is not a ntew genericanalysts" of the risk of rIeacor"ý, , 4It merely assumes the occurrence of severe core melt accidents of ,diffe' -ft
'•!) ,,•; severity and calculates the range of possible consequences, at'U.S"ao"to examine differences among sites. Although the Sandia study provides usAuseful analyses of the importance of various siting factors* it does n•o c.
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in this report are consistent with those presented In the Reactor SafetyStdy,
(WASH-1400) and later HRC and industry publications. The results in the
Sandia study also give us assurance that our present reactor siting criteria -0
are not seriously flawed and that It is reasonable to postpone further iconsider
ation of changes in siting criteria until new information on radioactiveW.-,:•.,;
souirce terms (i.e. , the amounts and types of radioactive materials released .•

outside of the plant In an accident situation) Is available next year.

Nionreactor-Specif ic tlature of Siting Conseq~uence Calculations

The Sandia report carefully states that the results presented in the report d .

not represent potential accident risks at existing reactor/site cmbinations," '
That Is, the study did not estimate specific accident sequences of events and .
source terms for individual power plants. The report examined potential '
accident consequences for specific site characteristics (e.g., populationland
meteorology) coupled with a generic plant. It was assumed that a standard ,
plant (of the same size) was operating at 91 existing sites. The intent lws ?
to explore site differences using a set of source terms which are essentially
independent of particular reactor design considerations and published in
tIUREG-0773, 'The Development of Severe Reactor Accident Source Terms! 1957-l9DS. .

Furthermore, the calculations incorporate a conservative bias in the emergency .
response assumptions for the extreme cases which leads to a conservative"•:i ;
overestimation of the maximum calculated number of deaths or injuries.', For l -,ý`
example, the siting analysis study assume% that individuals beyond a ten-IhAle
evacuation radius from the facility would not be evacuated or seek more effe- &C.
tiv. sheltering, but would go about their normal activities for 24 hours after•fr
the released radioactivity had reached them. Peak estimates of early fatlitiels
and injuries ar. caused by rainout of radioactivity from the atmosphericplue
onto cities located more than ten miles from the reactor.

Risk Extremes and Modeling Uncertainty

The news storins have concentrated on the peak, or maximum calculated values .
of consequences. The likelihood of occurrence of these most severe consequences
is very low. The exact value of this low probability is, of course, quite ,Y-
uncertain. But the fact that it is very low Is beyond reasonable disputeý",ý`z',f;,,,"
since it is necessary (for the joint occurrence of a combination of many lo i l .4'
probability events. This report assumes that the annual probability of large..
scale core melt at a typical plant is 1 chance in 10,000 and that the probability
of large scale release resultin from a full scale core melt is I chance"1n", .
100,000. These assumptions are supported reasonably well by existing risk :'-,ý
studies including both predictive studies (probabilistic risk analyses) And
analysis of operating experience. The siting study merely assumes these ,
probabilities of core rmelt and large release and calculates further probabil~l
ities based on meteorology and population data. The analyses indicate.abOutV1
chance in 10,000 that weather sequences and wind direction could conbine tol;
produce the very unlikely scenarios which led to the maximum calculated nk•
consequences. Thus, the staff estimates that these maximum calculated annal1` ?'
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consequences arr about I chance in 1 billion years* per-reactor. .'More ..er .
there is a known, but unquantified, pessimism in these consequence Calcula tios
due to the conservative treatment of radioactive release source. terms•NMVhr.research programs by NRC and, others are Investigating just how much lower Lar:
release estirtes should be. If our research confirms that the assumed radedIo
active ex-plant source terms should be substantially smaller than those sed In
WASIM-1400 or MUREG/CR-2239, this would have a dramatic effect on predictted
consequences. The Sandia study indicates that a factor of 10 reduction.i,,;"sourcf% term magnitude, say, would reduce the peak early fatalities by as mui)

:i, as a factor of 100. Also, it is noted that distances to which consequences
might occur depend heavily on source term assumptions.

Individual Risk Estimates for Waterford-3 Site

In order to gain some perspective on the distance relationship of risk to
individual for the largest release scenarios postulated in NUREQ/CR-2239,th'
following estimates are provided in the table below. (lHere, risk mainos' the:..J
product of the probability of occurrence of an accident and the magni6tudeo,ý''*
the consequences, given that occurrence.) The annual individual ,risk of an"1
early fatality, assuming that a catastrophic release occurs once, per-100,0•
reactor years and no emergency response measgres are taken, is about 1Xl0.-
(or one chance in a million) and about 4xlO-v (or four chances in a bill0ion),
at one and ten miles away from the reactor, respectively. [ffectveevacuation
of the area would lower the risk to a person to about 2xl"0 (or two chances'.•-
out of 100 million at one mile) and less than about Ix10-12 (or, one chance "out
of a trillion at ten miles).

INDIVIDUAL RISK OF EARLY FATALITY
...... j!

Distance No Evacuation Effective Evacuation
S(titles) (1-day Exposure) (1-hour Exposure) ,

I~~~ x10-6  xO4

10 4 x t0 1 x 1"12

These calculations show that individual fatality risk is very Sa11 compalredA.
to other everyday risks people face. For comparison, the U.S,. national :• • ,
average individual risk of accidental death, considering all causes, •is ab A ';

(5 chances In 10,000) per year; and the average indivldual risk of 1k, i••!

, Th I s number i. product of the (1/100,000) probability of a large .
;release fromn a full scale core melt times the (1/10.000) probability 0ta
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cancer death is 200 (2 chances In 1,000) per year, .The indiv idual 1fatal i ty
risk calculated above drops by approximately a factor of 1,000 going from one
to ten miles away. The early fatality risk continues to drop sharply beyond
ten miles; and, beyond twenty-five miles, it -is virtually. zero.

The risks to the public resulting from routine emissions of a power plant 'a re
currently addressed in the Environmental Impact Assessment process beforea A.
plant is licensed to operate. For all plants, the MRC has found that there'

* will be, no measurable radiological impact:on any, member-,of the ,pub.11:;IfrmA
normal operation of the plant. .MA4

In summary, I wish to bring all this information back into perspective.forý"at -
Waterford Unit 3 power plant -facility and the concern express ed,. in your1,yo etter'q)
about possible danger to people residing downrlver in St,. Charles,6 efferson,!•,
Orleans, Plaquemines, and St. Bernard, Parishes.- The risk to .peo~ple' adjacent ,to,ýt
the power plant and in more-distant areas is best characterized 4as belnginextrlýMlYa
small. Thus, the siting analysis$resoarch report results for l1ow probabti t/,:'i
high consequence" events are consistent with previous _Investlgatlons and$houýM ld
not be cause for alarm by the public`. :.,-" • : . ":, . . :: i!!:)::SI.: :, :
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The Honorable Lindy (Mrs.ae g' . . '

will be no masurable radological impact on any mber of t publc,.r
V* nrormial operation of the plant. -

S In &=wary,, I wish to bring all this I nforwation back' Into ý:perspocti ietoi
I..-Waterford Unit 3 power plant facility and the concern expressed.in, iy lw

bout possible danger to peopleresidingdom rivr n S... C uJf
Orleans, PI aqumi nes, and -St., Brsard•rCParl she$s Aispec•f " ric rt k;AAlY-2 12"the Waterford plant has not been wmdde. bt, i f it a4ccdent c cieriti
are similar to tpical Iplants w•hichi ch-has•e:•en-analyze, t i U bel4lived tlu
the rHsA to people adjacent" to ,the Ant an n Morest: ant aea
best characterized as bigetee1,Mroe. rs,~e cestimated. is likely to met ,the ýcriteria proposed in V safety goal stal

A; released for comment and discussede In UREG-OM99 Saf I s :fo,". uce• Power Plants,: A Discussion Paper.,,•Thus, the siting" nalysis research'.ri
results for,,'ow probability/high eonsequence'- even .,are ,,.conslstentWith

. :previous Investigations and shoul.. d sot ecaus a rb tel:
':'h'" : .' a . Alar}m. .
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The Honorable Lindy (Mlrs. Hale) Boggs

cancer death is 2x.1. 3 (2 chances In 1,000) per year.' The individual fataltty*risk calculated ahoy• drops by approximately A factor of 1,000 goin from ane 4
• to ten mles AY. The early fatality risk continues to drop sharply beyond•,-•11g ten miles; and, bo)'ond twenty-five miles, it Is virtually zero. il
•.: The risks to the pu'l Ic r suiting from routine aissions of a pwer plantareI currently addrcssed In the nvironmental Impact Assessment process before aplant is licensed to operat For all plants, the NRC has found that therr w will be no measurablc rediol ical impact on any member of the pebIcf: * normal oparation of the plant. , from

In Summary, I wish to bring all his information back into.:perspr4Ct.vaf''theW aterford Unit 3 power plant fac' it d the concern expressed-In letter** about Possible danr to people It iding downriver in St,- Charles, Jeffersonr,,- Orleans, Plaquemines, and Ste Serna Parishes, The risk to people adathe power plant and in more distant eas is best characterizeda ig x esmall. Thus, the siting analysis reS rch report results fores I W!robabil11high consquenc events are consisten with priouestto l> not be cause for alarm by the public. n i on$Land •ho..
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