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ACCIDENT CONSIDERATIONS UNDER NEPA

To obtain a decision on a proposed Statement of Interim
Policy

In SFECY 79-594, "Class 9 Accident Considerations" dated
October 31, 1979, the staff indicated that it intended

to develop for Cormission consideration a policy statement
regarding accident considerations, including Class 9
accidents, for NEPA reviews.

The proposed Statement of Interim Policy contained herein
(Enclosure 3) is the staff's response to the Comnissioner's
request in its Memorandum and Order dated September 14,
1979, "In the Matter of QOffshore Power Systems," to
"Provide us with its recommendations on how the interim
guidance of the Annex might be modified, on an interim
basis and until ru]enaking on this subject is completed,
to reflect developments since 1971 and to accord more
fully with current staff policy in this area; . . .

(The Annex referenced in the foregoing was published on
December 1, 1971 by the AEC as a proposed annex to 10

CFR Part 50, Appendix D, a rulemaking proceeding which
has not yet been completed. A copy of the proposed

Annex is included as Enclosure 1.)

The staff has considered four alternatives the first
being the alternative of no change. The second would
be redefinition of Classes 8 and 9 accidents but retaining
the position that Class 9's (as redefined) represent
too lew a risk to warrant consideration. The third
alternative would eliminate the proposed Annex and its
accident classification system entirely and replace it
with policy guidance to continue to consider accidents
on a case by case basis. The fourth would eliminate
the proposed Annex and require the development of a
generic treatment of the subject. These alternatives
are discussed in sequence below.




DISCUSSION: 1.
(continued)
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No Change

This alternative has the advantage that there would
be very little impact on staff resources at a time
when resources are strained. (Approximately one
man-day of effort has been required to prepare the
Plant Accident section for each EIS that has been
issued over the past several years.) A principal
argunent against this alternative would be that it
subject the NRC to (continued) severe criticism for
failure to iake steps to come to grips with a sig-
nificant issue of substantial public interest, viz.,
Class 9 accidents. These criticisms began with
public comments received on the proposed Annex
(Enclosure 2) and have continued through the years
as comnents on numerous draft and final Environmental
Statements, as well as being the subject of
contentions in many licensing proceedings.

Redefining Class 8 and Class 9 Accidents

The staff has considered the possibility of enlarging
the scope of definition of Class 8 accidents to include,
for example, TMI-2 type accidents that must now be
considered credible. This option would retain the
concept that there would remain a residual but smaller
Class 9 grouping of extremely low risk accidents that
need not be considered. It would have the advantage

of maintaining a semblance of continuity with past
practice.

However, Class 8 accidents have heretofore been identified
as design basis accidents that are factored into safety
reviews. Action Plans (NUREG-0660) currently in
preparation reflect a need to enlarge the scope of

- accident corsiderations in safety reviews to encompass

degraded core cooling and core melt events and to
undertake rulenaking to establish the scope and nature
of future réquirements. It is not possible at this
time thercfore, to establish or define a precise
boundary of a cesign basis envelope that would permit
a clear redefinition of an accident class beyond this
boundary.

Discontinue Classification Groupings and Utilize
Probabilistic Risk Assessment

This option would involve the withdrawal of the proposed
Annex, termination of the rulemaking, and would replace
it with interim policy guidance. It would have the
following advantages:



DISCUSSION:
(continued)

It would remove an often interpreted proscription
against considerations of a vaguely defined
grouping of accidents (Class 9).

It would respond positively to criticisms of past
NRC practices in Environmental lmpact Statements,

It would produce a more objective analysis of
accident risks and thus more clcarly respond to
the requirements of NEPA,

It would continue the practice of considering
accident risks on a plant/site specific basis,

It would be consistent with ongoing safety related
activities in the areas of siting policy, plant
design and operational safety and emergency pre-
paredness, and

It would reemphasize that it is the NRC's
responsibility to assess the environmental risk

of accidents under N{PA, rather than the applicant's.
(This option would remove the “"defacto" requirement
for applicant's to address accident risks in their
Environmental Reports.)

On the other side of the ledger, arguments against
adoption of this option would include the following:

More staff effort would be required to prepare
the accident risk sections of Environmental
Impact Statements. (See Enclosure 4.)

It may raise questions as to the validity of
past NEPA decisions.

It may be construed, in part, as contrary to the
Commission's policy statement on the reliability
of the conclusions of WASH-1400.

Generic Treatment of Accident Risks

This option would involve the development of a generic
statement on accident risks which could subsequently be
referenced on a case by case basis but would probably
have to be -supplemented with some site specific infor-
mation and analysis. Adoption of this option would be
tantamount to a judgment that there are substantial
similarities of accident risks among nuclear power plants
and site to site variations are relatively minor
adjustments to the quantification of risk. A generic
treatment would present the opportunity for analysis

in greater depth and detail than may be practical on a
case by case basis.



DISCUSSION: WASH-1400, as published, cannot be considered an

(continued) acceptable statement in this regard but taken in
conjunction with subsequent improvements and
developments to resolve some of its shertcomings,
would logically be the starting point for the
development of such a generic statement.

Substantial staff resources and a few years would
be necessary to produce an acceptable generic
treatinert.

RECOMMENDATION: The staff recommends the adoption of the third alternative
and the publication of the proposed Federal Register
Notice, Enclosure 3. The Commission shou'd note that this
action, which relates to NEPA responsibilities, is not
reflected in the Action Plans (NUREG-0660) currently in
preparation by the Staff. If this recomacndation is
adopted therefore, Commission guidance is requested as
to the priority that should be given to the task of
implementing the guidance on the first case to which
it would apply. A value-impact analysis is given in
Enclosure 4.

COORDINATION:

S ettt Ahihhahs.

Harold R. Denton, Director
Office of Nuclear Reactor Regulation .

Enclosures:

1. Proposed Annes to Appendix D, 10 CFR Part 50

2. Public Comment on proposed Annex

3. Proposed Federal Register Notice

4. Value-Impact Analysis of Recommended Alternative




- »
. . - e, n . . »
. ;R . -

. L v -
. . .- 3 = o
: - s w Rty . S e R SR il Sy TR A
B T ! v o ( s, e f SRR S “ uglly? 98 dY 8 T TN, WA WA Y n -
e . o § . . . e X o -t (o8, ke . L. b )
e N e T S ',':'—:: — . A AT A SE N et e W e A o B T iy (VPP A P Y oS 20 T et Rt PO LI
. ———— Q o g

.

.

UNITED STATES NUCLEAR REGULATORY COMAMISSION

RULES and REGUILATIONS

TITLE 10, CHAPTER 1, CODE OF FEDERAL RECULATIONS -ENCRGY
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PAR | DOMESTIC LICENSING OF PRODUCTION AND UTILIZATION FACILITIES

o

16 FR 278S5%
Published 12/1/ 7%
Comment Period expires 12/31/71

Consideration of Accidents in lmple-
mentation of the Nctional Environ-
mental Policy Act of 1969

The Atcemic Energy Cormunission has
under consideration amendments to Ap-
pendix D of its regulation 10 CFR Pa—t
50. Licensing of Production and Utillza-
tion Facilities, an “Interim Statement of
General Policy and Procedure: Imple-
mentation of the National Epnviron-
mental Policy Act of 1969 (Public Law
91-130)." The propased amendments
would, by the addition of an annex to
Appendix D, specify certaun standardized
accidont assumptions to be used in En-
vironmental Reports submutted by ap-
plicants for constructicn permits or oper=
sting licenses for nuclear power reactors
pursuant to Appendix D' The accident
assumptions and other provisions of the
proposed amendinents would also be ap-
plicable to AEC draft and final Detailed
Statements, 7

The Commission Invites aritten come
ments ar suggestions from all Interested
perscns om the proposed amendments
set forth below as well as on the treat-
ment of the probabilities of the accidents.

The Commuission expects that the pro-
visions of the proposed amendments will
be useful as interim guidance until such
tune as the Commission takes further
action on them,

Pursuant to the Atomic Energy Act of
1954, as amended, and section 553 of
title S of the United States Code, notice
is hereby piven that adoption of the fol-
lowing amendments to 10 CFR Part 50 Is
contemplated. All Interested persons who
desire to subtnit wrnitten comments of

——

' In cosjunction with the reciclon of Ap-
pendix D oo Sept. 9, 1971 (38 PR 18071),
there was transmitted to applicants for e
froses W coustruct or operatle nuclear power
[lants. and made available o the public, a
document dated Sept. 1, 1971, eotitied “Scope
of Applcant's Fuvionmental Reports with
Rewect W  Tiansportation., Transmission
Lines and Accidenia™ THIS docuinent was &
upplement W the guldance provided 1o U
orerse applicacis o the "Draft APC Oulde to
be Preparvtion of Eovuonmentsl Reporis for
Nuclrar Power Plants.” dated Feb. 19, 1974,
lso made avallabie 1o the publie

.

PROPOSED RULE MAKING

supgestions for consideration In connege
tion with the proposed amendments
should send them to the Secrrtary of the
Comumissica, US., Alomic Eneigy Comne
mission, Washington, D C. 20545, Atten-
tion: Chief, Public Preceedings Branch,
within 30 days sfter publication of this
notice in the FTrocrar Riciszrm. Coples
of comnments received msy be examined
in the Commuission’s Public Document
Room, 1717 H Streel NW, Washington,
m.
1. A zentence Is added at the end of .
Faragraph 4, of section A of Appendix D
to read as follows:
Arreneix D Intreid STarrsint or Gene

FRAL POLICY anND . sOCEOURE: IMJ " XMiNTAS

TION OF INT NarloNAL ENVIRONMINTAL
Powucy Act or 1969 (Pusiic Law 91-150)

. - - - -
A. Bane procedures.
. - - . - .

4 * * * The Environmental Report res
quired by parsgraph 1 shall alw inciude &
discussion of sccidents, bised on the assumpe
tions set forth o the annes to this appendix.

- - - . -

2. An annex is added to Appendix D

10 read as follows:
ANNEX

DISCUSSION OF ACCIDENTS IN APFLICANTS' [Ns
VIRONMENTAL ALSORTS ASSUMPTIONS
-

This Annex requires certaln sssumptions
to be made in discuiton of sccidents in
Environmental Reparts submitted pursuant
to Appendix D by applienots® for construes
tion permuits or operating licenses for nucleas

See next page for fooirate 2,
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£

Joser reactomd

Poatulated accidents wre Abcussed In Al
oiher coatest 1o applicants’ safety analjsis
reporta The principal Bne of defense i3 secls
dent prevestion through cortect deigng
manufacture, and cperation, and a quslity
mnere progmiz i3 used to provide and
matntalng the necerasy high Integrity of the
reactlor spstem Meviations that may oocur
e bhandied by L, rotective systems 0 place
and hold the plant In & safe cond!ilon. Not-
withetanding all this, the comssrvative postys-
Iate 18 made that ecricus sccidents night
rocur, o spite of the fact that they mie
extzrmnely unlikely, and engincsied wnlfety
fraturrs e Installed to mutigste the e
sequrncre of these unlliely jvetulated
evente,

In the cunsiderstion of the e: e atal
ey arvcinted with the Fost trd accle
deate, the ;sobablitice of thelr cccurrence

and thely consequennes muvi both le Taken
1810 acrount. fince it 13 not piacticalle to
coaider all prestble accidenta, the specirum
of sccidents, maging !a scverity froin trivial
10 very serigus, 18 divided (5% c'asanal

Each ciass eam Do characicrizad by an oCe
uiTence rate and & se2t of condmguence

Standardized esaonples of classes of sccle
dents 10 Ye considered By applicants In pres
aring he wec™on of Saviuronmental Reports
draling with accidents are set out in tabular
form below. The specirum of accidents, from
the most trivial 10 the mmest severe, is divided
Inw nine clusses. soine of which have sube
clazsea, The sccidents stated !In each of the
o7kt classes I tabular form below are repree
e oatite of the tjpwa of acoadenta that musg
be wnaljsed by the applicant ia Invirone
wmenial Frpais, Dhoweser, other a-cideng
assumptions may be more sultable for Indle
vidusl cnses Where assumptions are not
s~eciffad. or where those specified are mwmo'dl

~sujtable, sssumptions as realistic sa the,
state of lnowiedge permits sball be used,,
taking InwWw sccount the specific design and
Gperauional chamacteristics of the plant.
under consideration,

For esach class. except Classes | and 9, the
environmental consequences wWall be evriue-
ated as Indicated. Those classes of accidents,
other than Classes 1 and §. found to bave
significant adverse envircrunental efects
stiall be evaluated as to probabdility, or free
quency of occurrence, O permit esiimaies 0
be made of environmental risk or cost arise
ing from accidents of the given class

Ciass 1 events need Dot be considered bee
cause of thelr trivial consequences

Class 8 events ase those considered In
safety analysis reports and AEC staff safety
evaluations. They are used. together with
highiy conservative assumptions. as the de-
SigD-basls events to establish the performe-
ance requirements of engineered safety fes-
tures. The highly conservative assumptions
and calculstions used 1o APC safety evaluse-
tions are not sultadle for environmental risk
evaluation, decause thelr use would result in

'FPreliminary guldance as to the content
of applcanty’ Envircumental Reports was
Drovided o the Draft AEC Guide to the
Pyrparation of Enviroomental Reports for
Nucliear Power Plants dated Feb. 19, 1971,
& docrument made avallable to the publie
~ @ well as to the spplicant. Ouldance cons
cerning the discussion of cidents io en-
vircnoental reports wns provided W applle
TADtS In 8 Sept. 1, 1971, document enuitled
“Scope of Aplicants’ Environmental Repors
with Respect 0 Transporiation, Transmuse
sion Lines and Accidenta”™ also msde arvalle
abie 1o the public,

* Althougis this annex refers 0 applcants®
Eariroamental Reporis. the current assumps
Cons and other prorvisions ihereof ase appiles
cable. except a3 the conlent may otherwise
rfequire, to AEC draft aocd 2oal Detalled
Statementa

September 1, 1978

(

& sutetantial overestiruate of the enviruns
mental risk. For thig rewson,. Clats 8 cventa
shall be evalunted reallstically Conseguences
predicted In this way will be 7ar lrys servere
than thime gilven for the ame events In
snfety annlysis reporty w heie more CONtwi V-
tive evalustions wre ussed,

The cecujiences 'n Cass 9 "iolve so-
Quences of postulated successive fallures
more severe than thuse jostulated for the
design basly for protectiive sjsiems and ene
gincered safety fentures. Thelr consequences
could be severe. Howmever, the protab Mty of
thelr cccurrence Is so 11 that thetr ene
vironmental risk 13 extremely low. Defense 'n
depth (=
nesurance for anufscture, and ope-
eration, continued susveillance sud testing,
snd conservalive drigd are all ap;
provide and malataln the
gice of assurance that
in th!s c'ass nre, and will

.

risk i3 extiemely low. For these rease
not necessary 10 discuss such eients In ap-
Plicants® Environmmental Reporta

Furthermore, 1t 13 Dot tecessary to take
510 scocount those Class 8 wcidents for
which the applicant can demcnsivate that
the probadility has been reduced and therebdy
the calculated risk 1o the envirosnent made
equivalent 1o that which =ight be Lypothes
slied for & Class P event, :

Applicants may substitute other sccident
class Sreakdowns end alte stie values aof
isdicactiive material relentes and soalytical
assumptions, If such substitutica is Justified
{a the Enviroamental Report,

ACCIDENT ASsUNMPTIONS

TAMLE OF CONTENTS
Accident
1.0 Trivial iocidents,
20 Small releaies outside contal
30 Radwaste s stem fallures
3.1 Equipmernt lrakage or malfunction.
32 Release of waste gas storage tank

ment

contents,
33 Relesse of liquld waste storsge tank
conwents.,
40 Fisslom products W0 primary system
(BWR).

4.1 Fuel cladding defects,

43 Of-design transients that induce fuel
fatlures above those expected.

S0 Fisston products to primary and sec-
ondary systems (FWR).
8.1 Puel cladding defects and steam gens
erator leaks,
s O -design transients that !nduce fuel
fallure sbove those expected and
steam generntor leak
3. steam generatar Tube rupture
60 Refucling accidents

6.1 Fuel bundle .

63 Heavy object @rop onto fuel In core.
7.0 Spent fuel handling sccident.

7.1 Fuel assembly drop 1o fuel stcinge

pool.
73 Heavy object drop onto el rack.
73 Fuel cask drop,
80 Accident initlation events considered In
design Dbasls evaluation in the safetry

snalysis report,
L B Loss-of-coolant accldents.

81(a) Break in Instrument line from
primary sysiem that penctrates
the containment. -

82(s) Rod election accident (PWR).

82(b) Rod drop accident (BWR),

83(a) Steamline bLreaks (PWRs outside
cootainment), .

43(b) Steamlive bSresks (BWR),

ACCIDENT AsSsUMPrTIONS
ACCIDENT—=1.0 TRIVIAL INCIDINTS

These incidents shall be included and
evalusted under routine releases In sccords
ance with proposed Appendix 1Y

AP

"I6FR 11113 Jurne® 1971

5054

SCCIDINT 10 SM.LL RrLTALT OUINIDE
CONTAINNINT

Thene releases shall include such things as
releases through steandine rellef valves and
sl sty and leaks of rudionctise materialy
Jutatde contatninent, Thete relesses shall be
Included and evaluated under outioe
Yelerses In acvordance with proposed App=ns

dis L -
ACUTOLNT 3.0 RADWASTY STITEM ralLURE

ufprment lcaloge or
(tneludes opcimtor entor),

{s) Hadioactive gares and llqu'ds: 23 pere
cent of aveinge luvenwry In the largest
storage tark shall be msunied 0 Ye released,

(b)) Metrorolugy mtsy fons —g/Q values
ste 10 be 1/10 of those given 1a ALC Safety
Oulde No Yor 40

{€) Contmyurnces *hould be calculated by
the efects In & t dhiections
ncy the wind blows !n each

malfunction

weightis
Ly the
dliection,

33 Rrelecae u/ waste gas sforcge tonk cone
tenfy (Includces fatiuie of seicase “aive and
ruptuze disks),

(8) 100 percent of the sverrge tank inQe
ventory sball be assumed to be relenced.

(§) Meteorology & witons - 1,Q vdlues
ahall be 1/10 qf those glven 1o A:C Safery
Outde No. Jor ¢,

() Consequences chould be calculated by
welghting the e¢%ects In diZerent dlrections
by the fiequency the wind Jlows in each
duection

33 Release of Nqu'd wvaste storage tank
contenty,

(a) Rodioactive Hguids - 100 percent of the
siriage storage ADK Ioventory shall be age
sumed 10 be apilled cn the 200r of the bullde
ing.

(b) Bullding sucture chall be assumed to
remsin Iotact,

(e} Meteorology rssumptions -y /Q ralues
aball be 1710 of those given !n ADC Safery
Guide No Jor 4.

(d) Consequences shonld Le calculated by
weighiting the efects !n d!%erent duections
by the Irequency the wind blows ln each
direction,

e

ACUITEINT =4 0 FISSION FroovdTs TO PRIJMAAY
SYSTEM (swm)

41 Fuel ciadding defects,

Pelesses from these eventa shall be lae
cluded and evaluated under routine releases
in scrordance with proiposed Appendiz 1.

43 Of-dcxign trannents that induce fuel
Jailures abdore those e-pected (such aa Sow
bleckage and fux maldistributions), *

(8) 003 percent of the core laventory of
noble gases and 002 percent of the core ine
ventory of halogens :hall be assumed to be
released INTO the resctor conlant,

Ib) 1 percent of the balogens In the reas
sctor coolant shall be assumed 10 be released
Into the steam.

(€} The mechanical varvum pump shall be
arsumed 10 be automatically 1solated by &
high radiation signal on the steamline.

1d) Radioactivity shall be assumed 1o care
ry over 10 the condenser where 10 pervect of
the halogens shall be sszumed to be avalls
able far leakage from the condenser to the
environment et 03 percent/day foi the
course of the accident (24 hours).

(e} Mereornlocy assumpiions -y 'Q values
shall be 1/10 of those piven In AEC Safety
Culde No. 3 dated November 2, 1870,

tf) Consequences should be calculated by
weighting the effects !n different duections
by the frequency the wind blows Ln each
direction

I Copies of such Outde(s), datdd Nov. 2
1270 are avatlable at the Copunission’s Pubs
He Document Room. 1717 H Street NW
Washizgion, DC, and on request 0 the Die
reclor, Division of FPesctor Standerds. US
Atomie Energy Commiuton, Wubingion
DC 20348,
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&

ACC OINT-«3 0 FYILSION PROSUCTS 30 FRIMARTY
AND SYCONDARY SYSTEMUS (FAFSSULILD WalIR
rracTom)

3.4 Fuel eladding defects cnd steam gens
erator leak, E

Releases from these events shall be In-
cluded and evalunted under routise releases
in sxordance with provosed Appendiz L .

$3 Of devign tranncafy (ha! induce fuel

[atlure above those expected and steam gene-

crator leak (such as fow blockage and Alux

maldistributions).

(8) 0.03 percent of the core !uventory of
noble gases and 002 percent of the core Ine
veniory of halogens shall be asumed to be
ielevand 10t the reacior coolant,

(D) Aserage tuventory in the primary syee
tem prior to 'he transient shall be based
on opriwtion with 05 jercent falled fuel,

(e} Secondmy system equilibrium radlo-
sctivity prior 10 the transient shall be based
on & 20 galday steam generstor leak and &
10 g2 m. blowdown rate.

id) All noble gases and 01 percent of the

alindl Ue 89 percent,

(e) A 1eslistic fraction of the ccataine
ment voluine shall be aws e 10 leak o the
atmosphere prier to lsal ting the contald-
ment, P

(1) Meteorology assuwptions £/Q walues
ahall %o 1/10 of thase given In AEC Safely
Outde No. Jor &

{g) Consequences should be calculated by
welghting the effects In !fe:cul dliections
by the frequency the wind blows in each
dlirection,

EFYNT YUTL HANDLING

ACCIVENT -7 0
) ACCINTNT

71 Fuel sszem:dly deop tn Juel storay
;\w\L

(&) The gep activily (noble gries snd
talogens) !n coe jow of fuel pins shall be
susumed 1o be ielrased D% the water, (Oap
activity shiall be 1 perorat af total activity
la s pin)

(b) One week decny tine before acclidentg
ovgurs ehall Le assumed,

decontamination factor I

by e fiequency the wind bSlows In fach
Aliection,

13 Meavy object drop onto fuel ek,

{s) The gap sctivity (nodle gases and hale

ns) la one average fuel atsenbly shnll be
wrd to be relensed Into the water, (Cap
sciivity 1s geicent of total activity n &
inj.

(D) 20 days Aecay thine befure the acctdent
rurs sall Ve assumed,

(c) Tovtine decontaunination
water 3l all be OO,

(4) Charcvwl Aller eMilency for todines
slall be 88 pricent,

(e) Metewrology sssumptions /Q values
shall ba 1/10 of thime glien In ARC Safery
Ouide Yo 3 or 4.

(1) Coavegquences thould be calen'sated l'
wrighiing the effectis in ¢iffereat dliectiond
¢ licquengy the wind dlows In each
tioa,
T3 Furl caak drop.

(a) Nehle gas gap activily from one fully
Yonded fuel caskk (120 day coallng) shall Le
ssuioed W0 be released. (Gap sciivity shall

O

factor la

(e) Textine
waler shnll be 500,

(d) Chascond fAller eTilency
shiall be €9 peicents

(e) Meteorology a<ssuwsptions - ¢/Q values
shall be 1/10 aof theme gven i AEC Safety
QuideNo. Jord

hajogrns in the steam jeaching the condenser
shall be sssumed 0 be relcased by the con-
denser alr ejector,

(e} Meteorology assumptions —3/Q values
shall be 1/10 of those given in AEC Safety
Guide Na &

(f) Consequences should be calculsted by

be 1 pervent of total activity in the pins),

{d) Meteorology sssuinptions--/Q talued
shall be 1/10 of those glien In AFC Salety
Guide No. 3 or & : .

(e) Couvequences should be ealculated by
weighting the effects In dierent dijections
welghting the ¢fccts In diferent dueviions (f) Consequences shall be calculatet by by the firquency the wind blows la esch
by the frequency the wind bdlows in esch welghting the effrects in dierent directions  direction
dlrection, : . . L

33 Sleam generator tude ruplure, B

(a) 15 percent of the asersge Inventory of
noble gases and halogens in the primary
coolant shall be assumed 10 be ieleased Into
the secondary coclant

The average primagy coolant activity aball
be based on 08 percent falled fuel, 5

(b) Equiltbrium rmadloactivity prior to
rupture ahall be based cn & 20 gallon per day
sieam generstor leak and s 10 gp . blowe
down st

(e) All noble gases and 01 pervent of the

for todines

—o— ————-

ACCIDENT INTTIATION IVENTS CONMDIALD IV DrsiCN BMasis IVaALDATION IN THMR
BANLTY ANALYSiS RrrORY

ACCIDENT —80.0

81 Ilass-of-coolant covidents,

Small pipe break (6° or leas) Large pipe break

(8) Source term —The average radioactivity
inventory.in the primery coolant shall be
assumed (This tnventory aball be based
on operation with 03 percent falled fuel),

(8) Souice term--The sverage radicactivity
Inventory 1o the primary coolant shall be
scsumed (This toventory shall be based on
operstion with 05 percent falled fuel),
plus release 1nto the coolant of}

For pressurized water reactors—2 percent’

Balogens in the sisam resching the condensas
ahall e suumed 10 be reiessed by the cone
denser alr elector.

(4) Meteornlogy assumptions —g/Q values
aball be 1/10 of those givra 1o AEC Safety

of the core Inventory of halcgens and
noble gases.

For dosling water rractors—03 percent
of the core Inventory of halogens and
ooble gasen,

OuwideNa &

() Consequences should be calculated by
weighting the efecta In di!ferent disrections
by the frequency the wind blows io esch
direction.

ACCIDENT 4.0 RIFULLING ACCIDENTS
-

81 Fuel dundle drop.

(a) The gap activity (noble gases and *
balogens) in cne row of fuel pins shall be
assumed 0 be reieased Into the water, (Gap
sctivity 18 ) pecent of total acuvity ln e

) 1
o (B) Onte week decay time before the accle
dent occurs shall be assumed.

(e) lodine decontamination factor In
waler shall be 500.

(4) Charcoal Blter efclency for | -ilnes

aball be 99 percent.
. (@) A realistic fraction of the contalne
meat rolume shall be assumed o leak 0o the
stmosphere prior to lsolsting the containe
ment.

(1) Meteorology sssumptions —3/Q values
shall be 1/40 of those given In AEC Safety
Guide No. 3 or 4.

(g) -Consequences should be calculated by
weighiing the eJects In diferent directions
by the frequency the wind bloss In esch
direction.

(b) Filter eMclencies shall be 83 percent for
internal flters snd 89 percent for external
flters .

(c) 80 percent bullding mixing for bolling
water reactors shall be acsumed,

(d4) For the eSecta of Platecut, Sprays, De-
contamination Factor ia Pool, snd Core
Sprays the following reduction factors shall
be assurned:

(B) Fiter eMciencies shall be 98 percent for
Interoal Riters and 99 peicent for external
fltera,

(€) 80 pervent butidiog mixing for volling
waler reactors shall be s sumed,

(d) For the eCects of Plateout, Contalnment
Sprars. Core Sprays (values based on 08
percent of halogens In organte form) the
following reduction factors shall .
sumed:

For presyurtzed water reactors 003 with
chemical additives In sprays, 02 for no
chemical additives

For bnling water reactors —02.

(®) A jemlistle bullding Jeak rate as & funes
tion of time and !ncluding design leakage
of stramiine valves in BWRa shall be
svtumed, 3

(N Meteormiogy Assumptions —-y/Q values
Ahall be 1710 of those given 1o AEC Safely
Ouilde No Yor 4.

(8) Cotsequences should be calcwlated by
weighling the effects 1o diTerent lirees
tions by the frequency the wind blows o
*ach duection.

For presyurized waler recctors 008 with
cl.emical additives In sprays, 03 for no
chemical additivea

For botling water recctors —ba

{(®) A jealistic bullding leak rate as a func-
tion of time shall be sssumed

(f) Meteoralogy Assumptions—3z/Q values
shall be 1/10 of those given in AEC Safety
Ouide No. Jor &

(g) Conrequences ahould be calculated oy
welgoting the efects in diferent directions
by the fiequency the wind blowe in each
durction.

“81(8)  Break in instrument line from pri-
mary sysftem fhat penctretes tl.e containe
ment (lines not provided with isolation
capabllity inside contalnmant),

(s} Theprimary coolast inventory of noble
gases and balogens shall be based 0o operns
tion with"0 8 percent futled fual,

(b) Release rate through fatled lipe ahall

(d) Reduction factor from combined
pisteout sod bullding mixing shall be 0.1,

(s) Metearology suumpjlons—¢/Q values
shall be 110 af those given la AEC Saletp
Ouide No 3.

(f} Cocarquences shall be calculated by
welghting the effecis In diferent directions
by the firquency the wind blows In each

€3 HNeavy object drop onto fuel in core,

(s) The gap activity (ooble gases and
Bulogeas) ir one aversge fuel aase=bly ahall
be samsumed 0 bDe reicased Into the waler,
(Cap activity sball be 1 percent of towal
activity 1o s pin)

(b) 100 howurs of decay time before cb]F‘

. 1 stall be assumed. be asumed constant for ihe four bour durs=  duection
§ m“ Proreiroion sape® factar 1n  1oBof e accident 831a) Kod efection eccident (pressurized

() Chalcoa fiter e¢Tclency ahall be 09
pricent.

water st all be 500, Mater reactor),

(4) Chartoal 2iter eZclency for lodines

. 50.55 Seotember 1,1978 «
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{8) 03 percent of the core inventsty of
nable gases and halogens shall be assumed
10 Be released Inte the primary coolant plus
the average Inventory In the primary coclans
brsed on cperation with 0.8 peresnt falled
fuel,

(DY Towrafcolant accident ovaoury with
bitak alze equivalent to diamely of rod
housing (See s-sumptions for Accident a1,

52(b) Fod drop accident (doiling weler
reocior),

Fodicactive matericl relecsed,

(a) 0028 Fricent of the cors inventory of
nodle gases and 0028 jerceut of the cure (De
sentory of Salogens shall be assumed WO be
released 1ato the cowlant

fh) 1 percent of the Zalogens in the re-

(

sctof cuolant shall be asumed to bLie 1ve
Jeased Into the condenser.

{¢) The mecbantcal vacuum pump shall
Be ascuined to be sutci.atically taointed LY
high mdiation iignal on the ate-inline,

(d) Radloactivity hall be nssume . Lo canty
over 0 ‘he condenser where 10 percent of
the halogens shiall ba azsumed O be avalls
able for leakage from the condenser o the
eaviron:nent at 08 percent/day tor the
course of the accident {34 bours).

(e) Metevrology srsumptions —x/Q talues
shall be 1/10 of those glien In AEC Safety
Ouide No. 8.

(f) Consequendcs should be calculated by
welghting the eTects 1o different dlrections
by the frequency the =ind bloss In cach
directiot,

8§3ia) Stiomline breaks (Frezsunized wuler reacions Sulside contain nent).,
Breck 5.e cquel (0 area of safely valre throat,

Sinall dreak

{a) Pricasy coclant =ctivily shall be baed
an gperstion with 0§ percent Iatled fuel,

-,

pnimary sysiem contribution durning
the course of \be sccident shall be based
on a 20 g day sude leak,

(%) Dwicg ihe course of the accident &
Lalogen reduction factor of 0.1 shall de
applied o0 the prunary coslant sourr . when
the sieam generstor tules nre covered: &
factor of 0.5 shall be uted when the tubes
sie uncovered,

{e) Secondary coolasi systam radlosctivity
piior o tae sccident shall be bascd on:

(a) 20 gailons per <ay Filmary o=
wecondary lek
(d) Elowdosn of IDRP™

(¢) Velume of one tteam geherator «nasll de
assumed 10 be released 10 the sumotphere
with an lodine partition factor of 10.

(e Meteorclogy Azsumptions— x'Q values
shall be 14e of those givea 1o AEC Safely
Gnide No. &

{f) Contegqurnces shall be calculated by
aeighting Wie edects 12 &'8ercct directions
by the frequercy he wind blews in exch
direztion

Large breck

(s) Pamasy coclant activisy shal, ne based
on operation with 035 peicent fatled fuel,
The primayy system contribution éunng
the course of the accident shiall te tased
on & 20 gal. day tube lesk,

(b) A haxlogen reduction factor of 05 shall
be spplled to the pitowy coolent source
during the course of the accidents

{¢) Escondary conlant system rzdioaztivity
prios W0 the accidant caall be based ol
(a) 20 gallons per day primary-1oe
secondnary lesk .
(L) Blowdosn of 10 g pm.

(d) Volume of oue stezm gen=rator <uall be
ascoined w be released 1o the atmospleie
with an 1odine pariition frcter of 10.

(e) Metsarnlogy Assumptions—3 Q veives
shall te ¥a ©f those given in AEC Saflety
Guidge No. 4. :

{f) Consequences shall be calculvted by
weighiing the c@acisin different glrectione
by ihe frzquency the wind blows 'n each
direciion.

22(b) Sieamline bresis (bo'ling watcr reactor).

Small pipe treak tof ‘4 ItM)

{a) Frimas~ coelant activity shall te based
ar operstion with 0.5 pescent fatled fuel

(B} The maia steamline shall be sssucied t0
fail releasing coolant untldl 3 scconds after
=olation signal is receited.

{c) Eaicgens in the Suld reieased to the
airosprere shall de at 1710 the primary
spetem lgrud contentratioa

(4;  fetecrology sssumptions—y/Q rvalues
«ha'! Se 1°1C of tbuse 1o AEC Safety Ouide
No.d

(e) Conieguences shall be calculated by
nechiirg the edecis 1o diZerent dircctions
tr the frequency the =ind blows ia each
disection.

September 1, 1278

Largs break

(a) Paimary coolant sctiviiy shall be Lased
on operratic . with 05 percent fafled fuel

() Main ste=:nline skall Le assumed o fal
reieasing that amount of coolaut cuiyes
spondinrg 10 a S-second fsolation tirae,

(¢) i3 the halogens in the Suld exiitng the
Fresk shall be assumed W De reieassd 0
the sumosphere.

{d) letearTlog? m‘.z:np'.!onz-—..'c velues
shall be 1/10 cf those 'n AEC Safety Qwide
o 3.

(e) Corscquerces shall te caleulsted Ly
weighting the efectsin diferent directions
by the frequzncy the wind blows ID esch
direction. F
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ENCLOSURE 3

PROPOSED F.R. NOTICE

Nuclear Power Plant Accident Considerations
Under the National Environmental Policy Act of 13569
AGENCY: U.S. Nuclear Regulatory Cocmmission

ACTION: Statement of Interim Policy and Termination of Rulemaking
Proceeding.

SUMMARY: It has been the policy and practice of the Nuclear Regulatory
Commission, and before it, the Atomic Energy Commission to consider the
p&isibi]ities. probabilities, and potential consequences for the public
health and safety of accidents that might occur at nuclear power plants.
These considerations have been reflected in criteria for siting, for
plant design and operation, for planning to cope with emergencies, and
in environmental impact assessments requirsd by the National Environ-
mental Policy Act of 1969 (NEPA). These policies and practices have
been severely criticized for their apparent failure to gi;e adequate
consideration to the more severe kinds of accidents that are physically
possible. Such accidents are commonly referred to as Class 9 accidents,
following an accident classification scheme proposed in 1971 for purposes
of implementing NEPA.! The March 28, 1979 accident at Unit 2 of the
Three Mile Island nuclear plant has further emphasized the need for
changes in our policies regarding the considerations to be given to
serious accidents from an environmental as well as a safety point of

view,

Yproposed as an Annex to 10 CFR Part 50, Appendix D, 36 F.R. 22851. The
Commission's NEPA-implementing regulations were subsequently (July 18, 1974)
revised and recast as 10 CFR Part S1 but at that time the Commission noted
that "The proposed Annex is still under consideration . . ." 39 F.R..26279.






“The occurrences in Class 9 involve sequences of postulated

< sccessive failures more severe than those postulated for the
design basis for protective systems and engincered safety

foatures. Their consequences could be severe. However, the
probability of their occurrence is so small that their environ-
mental risk is extremely low, Defense in depth (multiple physical
barriers), quality assurance for design, manufacture, and operation,
continued surveillance and testing, and conservative design are all
applied to provide and maintain the required high degree of assurance
that potential accidents in this class are, and will remain,
sufficiently remote in probability that the environmental risk is
extremely low. For these reasons, it is not necessary to discuss
such events in applicants' Environmental Reports.”

footnote to the Annex stated:
"Although this annex refers to applicant's Environmental Reports,
the current assumptions and other provisions thereof are applicable,

except as the content may otherwise require, to AEC draft and final
Detailed Statements."

During the public comment period that followed publication of the Annex
a number of criticisms of the Annex were received. Principal among
these were the following:

(1) The philosophy of prescribing assumptions does not lead to
objective analysis,

(2) It failed to treat the probabilities of accidents in any but
the most general way,

(3) No supporting analysis was given to show that Class 9 accidents
are sufficiently low in probability that their consequences in
terms of environmental risks need not be discussed.

(4) No guidance was given as to how accident and normal releases
of radioactive effluents during plant operation should be
factored into the cost-benefit analysis,

(5) The accident assumptions are not generally applicable to gas
cooled or liquid metal cooled reactors, and

(6) Safety and environmental risks are not essentially different
considerations.

The Commission has not, heretofore, responded to these comments made in
late 1971 and early 1972 and has taken no further action on this rule-
making except as noted above in 1974 when 10 CFR Part 51 was promulgated.

Over the intervening years the accident consideritions discussed in

e e -
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The COmmission's staff has however . identified in certain cases unique
circumstances which it felt warranted more extensive and detailed consid-
eration of Class 9 events. One 9f these was the proposed Clinch River

Sreeder Reactor Plant (CRBRP), a liquid met:1 cooled fast breeder reactor

very different from the more conventional 1ight water reactor plants for

which our safety experience base is much breader. In the Final Eavironmental
Statement for the CRBRP.3 the staff included a discussion of the consideration

it had given to Class 9 events,

In the case of the application by Offshire Power Systems to manufacture
floating nuclear power plants, the staff judged that the environmental
risks of some Class 9 events warranted special consideration. The
special circumstances here are the potentially serious consequences
associated with water (liquid) pathways Teading to radiolegical exposures
if a molten reactor core were to fall into the water body on which the
plant floats. Here the staff empnasized its focus on risk to the environ-
ment but did rot find that the probability of a core melt cvent occurring
in the first place was essentially any different than for a land based
plant. In its Memorandum and Order In the Matter of Offshore Power
Systems.‘ the Commission has concurred in the staff's Judgment. Thus,
the Reactor Safety Study and our experience with these cases has served
to refocus our attention on the need to reemphasize that environmentl[
risk entails both probabilities and consequences, a point that while

made in the'publication of the Annex, was not given adequate emphasis. .

3NUREG-OI39. February 1977
Yoocket No. STN 50-437, September 14, 1979

B
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In July 1977 the NRC commissioned a Risk Assessment Review Group "to
clarify the achicvements and limitations of the Reactor Safety Study."

One of the conclusions of this study, published in September 1978, was

that "The Review Group was unable to determine whether the absolute
probabilities of accident sequences in WASH-1400 are high or low, uut
believes that the error bounds on those estimates are in general, greatly
understated." This and other findings of the Review Group have also
subsequently been referred in Environmental Impact Statements, along

with a reference to the Commission's policy statement on the Reaétor

Safety Study in light of the Risk Assessment Review Group Report, published

on January 18, 1979. The Commission's statement accepted the findings

of the Review Group, both as to its achievements and as to its limitations.

A few Draft Environmental Statements have been published subsequent to
the Three Mile Island accident. These relate to conventional land based
light water reactor plants and continue to reflect the immediate past
practice with respect to accidents at such plants, but noted that the
experience gained from the Three Mile Island accident was not factored
into the discussion. This omission is attributable to the allocation of
staff resources to the safety questions raised by the accident and rot

to an intent not to rectify the accident discussion in this regard.

This chronicling of our experience with past NEPA reviews of accidents
clearly reflects a need for change and we now summarize these and other
deficiencies in the Annex which cause us to withdraw it rather than
attempt to modify its structure and language.

1. The Annex proscribes consideration of the kinds of accidents

(Class 9) that the Reactor Safety Study found dominates the
accident risk.



2. The definition of Class 9 accidents in the Annex is not
sufficiently precise to warrant its further use in Comnission
policy, rules and regulations, nor as a decision criterion in
agency practice,

The Annex's prescription of assumptions to be used in the
analysis of the environmental consequences of accidents does
not contribute to objective consideration.

The thrust of the Annex, insofar as it places emphasis on
Environmental Report requirements, inadequately reflects the
fact that, under NEPA, it is the NRC's irimary responsibility
for the assessment of the environmental risk associated with .
its actions. .
Accordingly, the proposed Annex to Appendix O of 10 CFR Part 50, published
on December 1, 1971, is hereby withdrawn and shall not heieafter be used

by applicants nor by the staff. The classification of accidents proposed

in that Annex shall no longer be used. In its place the following

interim guidance is given for the treatment of accident risk considerations

in NEPA reviews in the future.

Accident fonsiderations in Future NEPA Reviews

It is the position.of the Comnission that its Environmental Impact
Statements, pursuant to Section 102(c)(i) of the National Envircamental
Policy Act of 1969, shall include a reasoned consideration of the environmental
impacts (risks) that can be associated with accié;ntx at the particular
facility or facilities within the scope of each such statement. In the
analysis and di cussion of su.h risks approximately equal attention
shal! be given tc the probability of occurrence of relesses and to the
probability of occurrence of ti= environmental consequences of those

. relcases. Releases refer to radiation and/or radicactive materials

entering environmentzl exposure pathways including air, water, and

ground water.



Events or accident sequences that lead to releases shall include but not

be limited to those that can reasonably be expected to occur. In-plant
accident sequences that can lead to a spectrum of releases shall be
discussed and shall include sequences that can result in inadequate

cooling of reactor fuel and to melting of the reactor core. The extent

to which events arising from causes external to the plant which are
considered possible contributors to the risk associated with the particular
plant shall also be discussed. Detailed quantitative considerations

that form the basis of probabilistic estimates of releases nced not be
incorporated in the Environmental Impact Statements but shall be referenced
therein. Such references shall include, as applicable, reports on

safety evaluations.

The environmental consequences of releases whose probability of occurrence

has been estimated shall also be discussed in probabilistic terms. Such
i

-

consequences shall be characterized in terms of exposbres to individuals
(Rem) and to population groups (person-Rem). Health and safety risks

' that may be associated with such exposures shall be discussed in a manner
that fairly reflects the current ftate of knowledge regarding such

risks. Economic impacts that might be associated with accident releases ..~

of radioactive materials should be discussed qualitatively but need be ?

discussed quantitatively only to the extent that they may enter signif-

icantly into the cost-benefit balance.

In promulgating this interim guidance the Commission is aware that there -
are and will likely remain for some time to come many uncertaintﬁes in
the application of risk assessment methodologies and it expects that its

Environmental Impact Statements will identify major uncertainties in its




probabilistic estimates. On the other hand the Commission believes that
the state of the art now is cufficiently advanced that a beginning
<hould now be made in the use of these methodologies in the requlatory
process and that such use will represent a constructive and rational '
forward step in the discharge of its responsibilities. '
It is the intent of the Commission in issuing this interim guidance that
the staff will initiate revised treatments of accident considerations in
its on-going NEPA reviews, ij.e., for any case at a licensing stage where
a Final Cnvironmental Twpact Statement has not yet been issued. For the
reasons set forth below we do not expect the staff, independent of on- l
going safety matters under review, to initiate revised statements of
accident considerations for any other zases, unless it first brings such
cases to our attention ard sets forth the reasons why it believes such

revised statements should be considered.

Applicants for construction permits and operating licenses need not discuss
environmental risks associated with accidents in their Environmental Reports
submitted hereafter but will be expected to provide such informetion as the
staff may require to perform the foregoing assessments, pursuant to 10 CFR

Part 51.20(a) and S1.21.

Related Policy Matters Under Consideration

In addition tu its responsibilities under NEPA, the NRC also bears
responsibility under the Atomic Energy Act for the protection of the
public health and safety from the hazards associated with the use of
nuclear energy. Pursuant to this reﬁponsibility we note that there are
currently a number of on-going activities within the Commission and its

staff which intimateiy relate to the “Class 9 accident” question and
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outcome of these decisions may alter our policy guidance set forth above
for accident considerations under NEPA, In the meantime, however, it is
our policy and intent to devote our major resources to matters which we

believe will make existing and future nuclear power plants safer, and to
prevent a reoccurrence of the kind of accident that occurred at Three

Mile Island.

COMME&T: The Commission intends the interim policy guidance contained
herein to be immediately effective. However, the public is fnvited to
submit comments thereon. Written comments or suggestions in connection
with this interim statement of policy will be considered if submitted
within 90 days from the date of publication. Such comments should be
suybnitted to the Secretary of the Commission, U.S. Nuclear Regulatory
Commission, Washington, D. C. 20555.



ENCLOSURE 4

VALUE - IMPACT ANALYSIS

The staff believes that the value in taking the proposed step to luprove
the rationality and objectivity of the trecatment of the radiological risks
to the environment due to potential accidents at nuclear power plants has
been sufficiently set forth in the discussion of Alternative 3 in the main
body of the paper. Further discussion is necessary however, to clarify the
staff's conception of the scupe and depth of the treatment envisaged for
the analysis and discussion of environmental risks of accidents in future
Environmental Impact Statements. The primary resource impact of adopting

the proposed policy guidance would fall upon the staff.

It is the staff's intent, as noted previously in SECY 79-594, to introduce
probabilistic assessments of accident risks that reflect the current state
of the art, as that exists at the time of preparation of each Statement.

At the present time this would involve releases to the atmosphere as
characterized by the release categories identified in WASH-1400 and to the
hydrosphere as identified in the Liquid Pathway Generic Study (NUREG-0440).
The approach would reflect characteristics sﬁecific to classes of plants,
BWR's, PWR's, and ice containments representing work which has already been
done by the staff. It weuld also reflect improvements in and the results of
a number of studies regarding the consequence model employed, that are
requpsive to concerné expressed by the ACRS and by the Risk Assessment
Review Group. In particular these improvements can now reflect a reasonable,
applicaiion to site sp;cific circumstances of population distribution, and
meteorology. It is important to note that, for light water reactors, the
staff does not believe it is necessary, for purposes of implementing the

proposed guidance, to embark upon any new research or development tasks.



The quidance, in principal, would also be applicable to other designs,
e.g., LIFBR's, but its implementation for such cases would have a signi-
ficantly greater impact on staff resources. For the near term, this

latter impact has not been considered.

[+ is not the intent of the staff to rely for its judgment on the environ-

use event tres-fault tree methodology. It is the intent that the discussion
also reflect partially quantifiable and qualitative considerations
associated with safety reviews and safety requirements that are important
contributors to the judgment on risk, but in a more specific and relevant
manner to the case under consideration than has been the manner of past
practice. The integration of the risk canno*, therefore, be quantitatively

definitive.

The staff envisions a treatment that would lend itself to the range of
10 to 15 pages of discussion augmented by a few graphical descriptions

of the textual material, an& a conclusion as to whether or not it considers
that adequata steps have been taken to minimize the impact (risk) to the !
environment. It is estimated that four man-months of staff effort will

be required to produce the first such treatment, and approximately 1 to

2 man-moniﬁs for subsequent cases. The staff does not envision the need

to utilize outside technical assistance to carry this out.

With respect to applicants, it is inherent in the proposed policy

guidance that the impact is a beneficial one in the sense that their
resources which may otherwise be devoted to the preparation of Environmental
Reports with respect to accident risk assessment could now be devoted to

safeiy matters and the actual lessening of risk.

-2
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With respect to thelpublic. the staff believes that the primary impact
would be an improved degree of confidence in the NRC's decisional process,
In this respect the staff believes that the accident impact section of
future EIS's should reflect clear and understandable answers to the kinds
of questions that citizens near the plant can be expected to be concerned
about and in site reference terms or landmarks with which they would be
familiar. The staff would expect to acknowledge its awareness of the
potential ps}chological impacts of accidents, referencing the TMI
experience and studies, and that emergency preparedness measures under way
are more definitively éddressing the public's needs for information in this

regard, but also noting that such impacts are not qQuantifiable.
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