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Dear Don:
SUBUELT: ASSUNPTIONS USED IN THE NONPUWER REACTOR SABUTAGE STuwy

kttacheo 15 @ oetaileo review of 211 2ssumptions usec in the Los Alamos
hationel Latoretory honpower Reactor Sabotage Stucy., The assumptions ére s
follovs.

Section Assunpt ions Covering

Events Leading to Releese

Internal builoing Transport
ano Source Terms

Transport anu Dispersion

Lavity Releaseo hoce)

NRe 1,145 Mocel

Gaeussian Plume Mocel

Gaussien Puff Model

MO T

Most Of these assumptiuns ere generic in nature anc can be applied to &l
the reactors consicereo. Although they are conservétive, they are as
re2listic as possible within the constréints of MNR( guicelines enc stancarc
Incustry practice so that tne estimetions of the consequences of the events
will 1gentify the threat to the public as realistically as possible.

Sincerely,

7Y L ZD.'?5VI¢<:
W. D. Zerwekh
wUZ:ocm
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ASSUMPY JONS USED IN THE NONPOWER REACTOR SABUTAWE STWDY

ASSUMPT 1ONS USED IN GENERATING SCENARIOCS.

The release s 2ssumeo to OCCur immeorately before ¢ shutoown for
refueling for an equilibrium cycle. Again, this leaos to the largest
pess ble source term ano therefore 1s appropriately conservative for
any other point in tne cycle.

The fuel 15 essumed to melt upon reaching the melting temperature;
tnat is, no aliowance 1s given for the energy absorbec in the phease
transition. This greatly simplifies the TRAC anglysis &no 1s
consevelive because 1t leads to @ preogiction of & slightly earlier
anc lerger fuel melt,

N change in geometry is analyzed at melt. Unocer actual concitions,
fuel thet hac meltec woulc orop out of the core region, removing
heat. However, this is not easy to analyze, and therefore, the mooel
leaves the material in place, leaoing to an over-estimation of the
size of melt. However, the size of the error is not larye unless @
large fraction of the core s precictec to melt, in whicn case the
error 18 limitec by the material avaiiable to melt., Hence, this
assumpt fon 15 conservative but not unrealisticelly so.

The accident anslysis presented in the facilities' Safety Analysis
Reports (Hazara Summery Reports) are essumed to be acceptable anc
therefore neeo not be reanalyzec. This information alredoy has been

reviewed ano approvec by the NRC #s appropriatealvy conservat ive. P S‘.,L[ﬁ
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(u) 6. The soversary has ounob\ywmformum sveilable In the

open )iterature. Because a)1 information about the facilities vied
in the analyses was from unclassifieo sources, the aoversary can
ouplicete any scenario that will be presenteu in the report,

(,‘> 7. Mo creoit is given to the scenario for rendom fatlures. 1he
aoversery 18 crecited with @ certein level of intelligence ano will
plan for all events necessary to complete the scenario, It is not
logice! to assume that @ rancom failure will occur at the precise
moment necessary to insure @ successful scenario nor 18 ¢ logicel to
sssume @ failure occurance that prevents completion of the scenerio.

() B ASSIMPTIONS USED IN SUURCE ~TERM CALLULATIONS.

(¢)

(w) For the builcing weke cavity relesses, the following are applicadble.

(“) 1. The mode! conservatively assumec that homogeneous mixing occurred
instantaneous ly.

(u) Z. Tne release was transported through @ single room wnose volume was
equivelent to tne sun of 211 the inoivicual volumes n the transport
peth (from the reactor to the builoing wake cavity)., Mo leak age theat
mignt occur through each transport path wes allowed.

C"‘) 3, 1he leak roie out of the buileing was assumec to be based on the
buileing leek rate given in the Safety Analysis keport for each
facility.

(u.) 4. No ventilation or nc forceo atr was essumed.

w) For the stack level releases, the following wes assumed.

(u.) 1. 1he recionuc)ioe clouo was 2ssumed teo be releasec into the nearest

volumes for transport through the stack (that is, the shortest path).
(u) 2. 7The stack flow rates were basec on the velues found in the Satety
Analys is Report for each facility.
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N reouction in activity baseo on any filtration was allowed,

ASSUMPT JONS USED IN THE TRANSPORT ANU DISPERSION CALCULATIONS

Four moc 's were usec to estimate the atmospneric oispersion from @
sebotage-inouced release for the NBS, Georgia Tech, ang University of Missouri
nonpower resesrch reactors. The four models incluoeo a Cevity Mocel useo for
oetermining the dispersion character istics for exposures within the butloing
woke cavity, WC 1,145 atmospheric dispersion models for oetermining exposures
for releases heights less than ¢.b times the builcing height, Gaussian Plume
mocels, anc a Gaussian Puff release mooe)l for short-term releases.

The following assumptions ere applicable to all calculations.

1.

Stable weather congitions were assumed. For the Gaussian plume ang
MC mooels, Pasquill category types E anc F were used for both
Georgia Tecn and the Lniversity of Missouri, Because type F
conoitions were so infrequent at N8S, only type £ conditions were
used. For the Gaussian puff calculetions, stable concitions also
were specified., These stability classes, in conjunction with the
appropriate windspeeds, were assumed because they resultec in the
méximum doses.

Appropr iate wino speecs for the above types of weather congitions
were taken from Slade (1968). For type E stability congitions, the
winc speeo usec was 3 m/s, anc for type F stability conoitions, the
wind speeo useo was | m/s. For the puff mocoe) calculations, wing
speeos of both 1 m/s ano 3 M/ s were used.

The above weather concitions were assumea to persist for the entire
release per 100 so that the concentrations at tne location of the
receptor woulo be maximized. The short ourations of the release
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meteorological conditions can persist throughout the exposure time,
thus maximizing the oose commiiment to the receptor.

For the Geussian Plume ancu NR(C mooe's, the Pesquill-Gifforo curves
for estimating the standero ceviation of the cistribution of materiel
in the viouy was used., These curves ere wigely used and were taken
trom actud) diffusion experiment results for distances of less than |
kr in an open field.

The receptor was assumeo to be located in the centerline of the
gowrwind cirection, This assumption is the most conservative because
any slight shift in wing cirection woulo result in reducec
concentrations and subsequently lower exposures to the receptor., The
maximum exposures are received by & receptor located cirectly
downwing ano in the centerline path of the racionuclide cloud.

The particulates were assumeo to be less then 10 m in oiameter,

Tnis size was assumed to ensure that they ere in the respirable range.
The release frections of the noble gases, halogens, and particulates
were assumed to be 100%, 25%, ano 1%, respectively, as outlineg in
110 14844, This constitutes & release of 15% of the gross fission
product activity (Blomeke ano Todd, 1958) anc an additional 50%
recuction of the fooines in the vessel to account for removel of the
airborne fodine through verious physical phenomena (that is,
aosorption, adherence, and soO on). These are very conservative
assumpt fons that may lead to doses much too high in some cases.
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The thyroic cose calculations conservatively assumed that all of the
naterial inngled at tre receptor location was respirable. The
externa) dose calculation assumed that the clouu exposing the
receptor s seri-infinite. This assumption proouces the maximum
exposures.

No credit was given for eny filtration,

The stack plume releases were 2ssumed to possess no oriving forces
other than momentum, anc therefore the plumes were 2ssumec not to
have risen significently. This assumption proouces the highest
exposures for the receptor et the site bouncery.

ASSUMPTIONS USED IN THE CAVITY MODEL

The following assumptions 2re applicatle only to the cavity mooel used in

the celculations.

()

(u)

The release wes entirely entrainec into the buileing wake cavity.
This was the most conservative case because none of the radionuclioe
mater1a) initially was relezsed from the cavity. This 2assumption
proouced the maximum gose.

ks 2 result of the turbulence insige the cavity, the mater 121 mixes
tairly rapidly. Realistically, there will be some nonuniformities in
the concentration ot racionuclices within the building wake cavity;
however, the model estimates an average concentration of
racionuclides within the bcv‘ty. The receptor was assumec to be
locateo inside the building wake cevity; however, because it would be
imposs ible to preoict exactly where, he was not assuned to be
situateo cirectly at the release point, This assumption was assumed
te be realistic and not extremely conservative.
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() 3. The constant value C in the Cavity Moce)l equation can have 2 velue
between 0.5 ano 5.0, It wes assumeo conservatively that the value
wes between 0.5 #no 1.0 which were the velues useo in this
calculation, because as higher numbers woulc ingdicate more rapio
gispersion ang therefore lower 0oses.

Cu) E. ASSUMPTIONS USED IN THE NRC 1,145 MODEL

<3‘) The following assumptions are specific to the M( mooel usec in the
calculations,
(c,) 1. lhe release height was assumed to be less than 2.5 times the heignt

of the neerest building, This assumption wes & requirement for the
equations use¢ in the NRC mooel calculation, to be cirectly
appliceble,

(@4) 2. Tne three equations useo in the calculation incerporete toe gilution
caused by the building wake effect anc also the meancer effect that
results during stat'e weather concitions anc low wind speeds. For
type £ and F weather stability conditions, the meander factors were
2.) ana 4,0, respectively.

(u) F. ASSUMPTIONS USED IN THE GAUSSIAN FLUME MODEL

(L‘) The following assumpticns were nace specifically witr regarc to the
Gaussien Plume Model.

(}t) ). When meking @ ary deposition correction, the average ceposition
velocity of the particulates was assumea conservatively to be
0.003 m/s. This produced the highest exposure.

(LA> 2. The buoyancy correction factor was obtained by assuming that the
release was not heateo. This was a conservative assumption as
buoyancy woulo decrease the grounc level concentrations nesr the

release.
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Cw) 6. ASSUMPTIUNS USED IN THE GAUSSIAN PUiF MUDEL

The following assumptions are specific to the Gaussian Puff Model

(u
calculations.
(‘4‘) 1. The same assunptions for the ory deposition correction factor anu
buoyancy effects useo in the Gaussian Plume Mocel celculations also

apply to the puft release.

{u) ¢, The racius of the relesse from the stack was assumed to be the stack
ragius. For the ground-level release, the radius ano height were
essuned to be helf the height of the coor., This height was the more

conservative &.proach
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