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The lonorable Lindy Boggs
United States llouse of Representatives
Washington, D.C. 20515 :

- 7—-—-:-._ Lo

Dear Congresswoman Boggs:

The new/spaper article attached to your letter (dated November 8,
cites "worst-case® consequences of hypothetical accidents at the. ﬂhtarford
Unit 3 facility does not sdequately reflect the reactor siting study perfo?mcﬁi
at Sandia Nationa) Laboratories. 1 would 1ike to respond ‘to. the question
in your letter and clarify the distorted and fncomplete picture of nuclea
accident probabilities, consequences, and modeling uncertainties presented
the article, In particular, a discussion follows which addresse3'

- the ohjectives of Sandia's study;
- the misfnterprctatfon of the probability and consequence estimates

Sandia's study as being both applicabie to actual c»p«:ratingz*rmctor;i ?&
2

area.

Sandia Study Objectives

The Sandia study is entit]ed *Technical Guidance for Siting Criteri Devel hmentx.‘
(MUREG/CR-2239), Its purpose was to develop the technical guidance;to'support ;
the formulation and comparison of possible sfting criteria for nuclear: power =
plants. It includes information on (1) consequences of hypothetical-‘severe;
accidents; (11) characteristics of population distributions around currentii:x
reactor sites; (111) site availability within the continental ‘United Statesi:ii.
based on population density, seismicity, topography, water availability' de
land use restrictions; and ({v) soctoeconomic 1mpacts of .reactor siting titihe:

The Sandia study is not a new generic. ana]ysis of the risk of: ‘reacto
it merely assumes the occurrence of severe core melt accidents of differen
severity and calculates the range of possible consequences at U.S, ¢

to examine differences among sites. .Although the Sandia study provide
useful analyses of the importance of various: siting factors. 1t doe
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The Honorable Lindy Boggs

{n this report are consistent with those presented in the Reactor Safety Stud
(HASH-1400§ and later HRC and {ndustry publfcations. The results in the':

Sandia study also give us assurance that our present reactor siting criterta
are not seriously flawed and that it {s reasonable to postpone further considers
ation of changes {n siting criterfa unti] new {nformation on radicactive:
source terms ?1.e.. the amounts and types of radioactive materials releas
. outside of the plant in an accident situation) fs available next year,

Nonreactor-Specific Mature of Stting Consequence Calculations 'f

The Sandia report carefully states that the results presented in the report do
not represent potential accident risks at existing reactor/site combinations.::
That 1{s, the study did not estimate specific accident sequences of events and
source terms for individual power plants. The rport examined potential

accident consequences for specific site characteristics (e.g., population and
meteorology) coupled with a generic plant. It was assumed that a standard
plant (of the same size) was operating at 91 existing sites, The {ntent was
to explore site differences using a set of source terms which are essentially
independent of particular reactor design considerations and published {n- -
NUREG-0773, "The Development of Severc Reactor Accident Source Terms:: ‘185

Furthermore, the calculations fncorporate a conservative bias in the emerg
response assumptions for the extreme cases which leads to a conservative s
overestimation of the maximum calculated number of deaths or injurfes.” For:
example, the siting enalysis study assumes that individuals beyond s ten-mile
evacuation radius from the facility would not be evacuated or seek more effec
tive sheltering, but would qgo about their normal activities for 24 hours afte
the relcased radioactivity had reached them. Peak estimates of early fatalities
and {njuries are caused by rainout of radioactivity from the atmospheric plume
onto cities located more than ten miles from the reactor. SR

Risk Extremes and Modeling Uncertainty

The news storins have concentrated on the peak, or maximum calculated values
of consequences. The )ikelihood of occurrence of these most scvere consequ
15 very low. The exact value of this low probability is, of course, quite
uncertain, DBut the fact that it is very Yow fs heyond reasonable dispute,
since it {s necessary (for the joint occurrence of a combination of many low:
probability events. This report assumes that the annual probability of large i’
scale core melt at a typical plant is 1 chance in 10,000 and that the probabflity
of large scale release resulting from 2 full scale core melt §s 1 chance in
100,000, These assumptions are supported reasonably well by existing risk:
studies including both predictive studies (probabilistic risk analyses) and
analysis of operating experience., The siting study merely assumes these: :
probabilities of corc melt and large release and calculates further. probab{ls
ities based on meteoroloay and population data. The analyses indicate abou
chance in 10,000 that weather sequences and wind dfrection could combine to%
produce the very unlikely scenarfos which led to the maximum calculated
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research programs by NRC and, others are investigating just how much Yower our
relesse estimates should be, If our research confims that the assumed radio~’
active ex-plant source terms should be substantfally smaller than ‘those used
HASH-1400 or NUREG/CR-2239, this would have a dramatic effect on predicted:
consequences. The Sandia study indicates that a factor of 10 reduction iniiiss
source term magnitude, say, would reduce the peak early fatalities by as much
as a factor of 100, Also, it s noted that distances to which consequenc
might occur depend heavily on source term assumptions. . o

Individual Risk Fstimates for Waterford-3 Sfite

In order to gain some perspective on the distance rclationship of risk to an.
o individua) for the largest release scenarios postulated in NUREG/CR-2239, 't
7 \_following estimates are provided in the table below. (Here, risk means the
5 product of the probabil{ty of occurrence of an accident and the magnitude. o
the consequences, given that occurrence.) The annual individual-risk of an’
early fatality, assuming that a catastrophfc release occurs once;pergloo;ogo
reactor years and no emergency response measyres are taken, {is about 1x10°9;
(or one chance fn a mi11ion) and about 4x10~9 (or four chances in a billion),’
at one and ten miles away from the reactor, respectively. gffective;evacuati
of the arca would lower the risk to a person to about 2x107°¢ (or.two chances
out of 100 million at one mile) and less than about 1x10~ 2‘(or one chance.ou
of a trillion at ten miles). . /

INDIVIDUAL RISK OF EARLY FATALITY

Distance No Evacuation Effective Evacuhfionf
(Mes) (1-day Exposure) (1-hour Exposurex

1 1 x 1076 | 2 x 1078
10 4 x10°° 1 x 10712

These calculations show that individual fatality risk is very small compare
to other everyday risks people face. For comparison, the U.S. natfonal

average individual risk of accidental death, considering all causes, is about
5x10* (5 chances in 10,000) per year; and the average {ndividual r1:k*’f*%g‘

J

*This number {s the product of the (1/100,000) probability of a laréa_

release from a full scale core melt times the (1/10,000) probability of
dirscti . : -
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cancer death 1s 2x10°° (2 chances in:1,000) per year,: - “fatality.
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 are
currently addrcssed in the Environmental Impact Assessment process before’a
plant is licensed to operate. For all plants, the HRC has found that the
will be no measurable radiological impact on any member of the . public.

normal operation of the plant, = - -

In summary, I wish to bring all this informatfon back into perspectiv

Waterford Unft 3 power plant facility and the concern expressed in yo

about possible danger to people residing downriver in St. Charles;

Orleans, Plaquemines, and St. Bernard Parishes.  The risk .to people adjacent to’
- the power plant and in more distant areas is best characterized as:beingiextremely

small. Thus, the siting analysis resecarch report results .for ."low probability/iz:

high consequence® events are consistent with previous: investigations and.shou

not be cause for alamm by the publico .. o - -

. Sincerely,

Distribution: S
RES Central File : e
CIRC/CHRON ‘ (Signed) William 1. Dircks
RRB Subj/RRB Rdg R i
Margulies Rdg. ; L Wi 14am 9. Dircks
s - “:Executive Director

Bridgers w/GT 12509
SECY-82-1143 (3 copies)
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*See previous concurrences.
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