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US huclear Regulatory Cocnission i
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Division of beteguarct,
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7915 Eastern Avenue
Silver Spring, MD 20555

Dear Don:

St%E CT : A55u.iPT10h5 05LD lh 1HE N0hPuWER REACTOR SABOTAGE STuuY

Attacheo is a cetaileo review of all assumptions useo in the Los Alamos
Nation 61 Lat> oratory honpower Heactor Sabotage Stucy. 1he assumptions are as
f olloves .

Section Assumptions Coverins

A Events Leading to Release
B Internal Builoing Transport

.( ano Source Terms i
C Transport anc Dispersion
D Cavity Releaseo Fooel
E EC 1.145 Mocel '

I
F Gaussian Plume Focel

i
,

G Gaussian Puff Model
!-
' Most of these assumptions are generic in nature ano can be applied to all

the reactors consicereo. Although they are conservative, they are as
| realistic as possible within the constraints of MC guicelines anc stancarc

incostry practice 50 that tne estimations of tne consequences of the eventsI

will icentify the threat to the public as realistically as possible. -

,

,Eincerely,

.4d.L. D. sK1

W. D.1erwekh
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1, (4) AS$tMP110N5 USED IN TM NONPOWER REACTOR SABOTAGE $10DY.' ;
,
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.,

(y)A. AS$tNP11016 USED IN GENERAllh6 SCENARIOS.

(c) 1.
j

,

:

:

|
a

)

I

:
..

(k) 2. The release is assumeo to occur imneoiately before & shutcown for r

refueling for an equilibrium cycle. Again, this leaos to tne largest !

pessible source term and therefore is appropriately conservative f or
any other point' in tne cycle.

( (g) 3. The fuel is assumed to melt upon reaching the melting temperature;
tnat is, no allowance is given for the energy absorbec in the phase
tr ansit ion. This greatly simplifies the 1RAC analysis ano is f
conseevative because it leads to a preoiction of a slightly earlier ,

-

anc larger fuel n.elt.

. Q 4. ho change in geometry is analyzed at melt. Unoer actual conditions, ,

fuel that hac meltea would 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 large unless a
large fraction of the core is precicted to melt,'in whicn case the ,

error is limiteo by the material available to melt. Hence, this
assumption is conservative but not unrealistically so.
The accident analysis presented in the facilities' Safety Analysis

dr.) b.
Reports (Hazaro Sunnery Reports) are assuned to be acceptable anc
therefore neeo not be reanalyzed. This information alreacy has been

reviewed ano approveo by the PRC as appropriately conservat,1ve.gmfmL/.$1
t
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1he soversary has available|N2|IT <hformation available in thenD |
,

- W(u) 4.

open literature. Because all information about the facilities usec'

-

in the analyses was from unclassifiec sources, the adversary can
cuplicate any scenario that will be presenteu in the report. |

1he |
. u) 7. ho creoit is given to the scenario for rencom failures.(

adversary is crecited with a certain level of intelligence ano will
It is notplan for all events necessary to complete the scenario.

logical to assume that a random failure will occur at the precise ,

noment necessary to insure a successful scenario nor is it logical to
assume a f ailure occurance that prevents completion of the scenario.

[g) B. A55tNP110NS USED IN SotRCE-TERM CALCULATIONS.

;

(0
I

.

L
!

[u) For the builcing bake Cavity releases, the following are applicable,
c

The model conservatively assumed that homogeneous mixing occurred(y )- 1.
instantaneously.
The release was transported through a single room knose volume was'

(u) 2.
equivalent to tne suni of all the incividual volumes in the transportI

path (from the reactor to the builoing wake cavity). ho leakage that

might occur through each transport path was allowed.
lhe leak rate out of the builoing was assumeo to be based on the3.
building leak rate given in the Safety Analysis Report for each
facility.

4. No ventilation or no forceo air was assumed.(u,)

(,4.) For the stack level releases, the following was assumed.

1he raoicnuclioe clouc was assurned to be released into the nearest
<

[tr) 1.
volumes for transport through the stack (that is, the shortest path).

i

The stack flow rates were basec on the values found in the Safety ,

2.
Analysis Report for each f acility.
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' ( u) 3. ho reouction in activity based on any filtration was allowed.
,

,

I
l

(u) C. AS$tNPTIONS USED lh THE TRANSPORT Afh DISPLRSION CALCULATIONS

(g) Four moc' 15 were useo to estimate the atmospneric oispersion from a !

sebotage.inouced release for the NBS, Georgia lech, ano University of Missouri
nonpower research reactors. The four nodels incluceo a Cavity Model useo for i

determining the dispersion characteristics for exposures within the builoing
l

wake cavity, MC 1.145 atmospheric dispersion models for oetermining exposures ]

for releases heights less than 2.b times the building height, Gaussian Plume |

mocels, anc a Gaussian Puf f release mooel for short-term releases,

m :

.

I

!

|

(u) 1he following assumptions are applicable to all calculat. ions.|-

( <

(u) 1. Stable weather conoitions were assumed. For the Gaussian plume ano

EC mocels Pasquill category types E ano F were used for both
|

Georgia Tecn and the University of Missouri. Because type F
' conottions were so infrequent at NBS, only type E conditions were

us ed. For the Gaussian puff calculations, stable conditions also
I were specifieo. These stability classes, in conjunction with the

appropriate windspeeds, were assumeo because they resulted in the

maximum doses.

(k) 2. Appropriate wino speeds for the above types of weather conditions
were taken from Slade (1968). For type E stability conditions, the

| winc speeo useo was 3 Ws, and for type F stability conoitions, the
wind speeo usea was 1 Ws. For the puff model calculations, wind

| speeos of both 1 Ws ano 3 Ws were used.

(q) 3. lhe above weather conoitions were assumea to persist for the entire
release perioo so that the concentrations at tne location of the
receptor woulo be maximized. The short curations of the release

k0.

l
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.UNCscenarios (a few hours) ensure ",hyetn
'

.

ET1hooo that the stable ;'

,

meteorological conditions can persist throughout the exposure time,
thus maximizing the cose commitment to the receptor.

(C.) 4

!

|

(C) 5.

. (a) 6. For the Gaussian Plume ano MC mocels, the Pasquill-Gifforo curves

L for estimating the standero oeviation of the cistribution of material
in the t. loud was used. These curves are widely used and were taken

from actual diffusion experiment results for distances of less than 1
krr in' an open field.

| (u,) 7. The receptor was assumeo to be located in the centerline of the

l'. downwind direction. This assumption is the most conservative because |

f any slight shift in wino oirection woulo result in reduceo

j; concentrations and subsequently lower exposures to the receptor. The

! maximum exposures are received by a receptor located ofrectly
downwind ano in the centerline path of the racionuclide cloud.

(uf 8. The particulates were assumed to be less than 10 m in clameter.
'

Inis size was assumed to ensure that they are in the respirable range.

- (u.) 9. The release fractions of the noble gases, halogens, and particulates
were assumea to be 100%, 25%, and 1%, respectively, as outlineo in

L llD 14844. This constitutes a release of 15% of the gross fission
product activity (Blomeke anc Todd.1958) ano an additional 50%

reduction of the iocines in the vessel to account for renoval of the
airborne iodine through various physical phenomena (that is,
aosorption, adherence, and so on). These are very conservative

assumptions that may lead to doses much too high in some cases, i

(C.) 10.

L

||

\
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hr) 11. The thyroid dose calculations conservatively assumed that all of the |

tr.aterial inh 61ed at tne receptor location ras respirable. The J

external dose calculation assumed that the clovo exposing theo

receptor is semi-infinite. lhis assumption proouces the maximum

expos ur es .

(p,) 12. No credit was given for any filtration.

(g) 13. Tht stack plume releases were assumed to possess no oriving forces
other than momentum, anc therefore the plumes were assumed not to

have risen significantly. This assumption procuces the highest

exposures for the receptor et the site councery.

(u) D. A55tNPT10NS USED IN TE CAVITY MODEL

The following assumptions are applicable only to the cavity model used in

the calculations. .

f
(64) 1. The release was entirely entrainec into the builoing wake cavity.

This was the most conservative case because none of the radionuclioe
material initially was released from the cavity. This assumption

produced the maximum dose.

(u) 2. As a result of the turbulence inside the cavity, the material mixes
f airly rapidly. Realistically, there will be some nonuniformities in
the concentration of racionuclices within the building wake cavity;
however, the model estimates an average concentration of
racionuclides within the cavity. lhe receptor was assumed to be
locateo inside the building wake cavity; however, because it would be

f impossible to predict exactly where, he was not assuned to be

| ~
situateo directly at the release point. This assumption was assumeo

to be realistic and not extremely conservative.

|

|

|
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(u) ,3. 1he constant value C .in the Cavity Model equation can have a value
,

'

between 0.5 ano 5.0. It was 455umec conservatively that the value .|
*

'
was between 0.5 ano 1.0 which were the values used in this
calculation, because as higher nurters would indicate more rapic

,

dispersion anc therefore lower ooses.

(u) E. ASSLMPT IONS USED IN THE hRC 1.145 MODE L

(p) The following assumptions are specific to the hRC nooel used in the *

'

calculations.
i

(O) 1. 1he release height was assumed to be less than 2.5 times the height
of the nearest building. This assumption was a requirement for the
equations used in the MC nocel calculation, to be cirectly
applicable.

(u.) 2. The three equations usec in the calculation' incorporate the dilution
caused by the building wake effect ano also the meancer effect that
results during stable weather concitions ano low wind speeds. For

(I type E and F weather stability conditions, the meander factors were
2.1 ana 4.0, respectively.

(u)F. ASSLNPT10h5 USED lh TK GAUSSIAN FLtNE MODEL

(u) The followin5 assumptions were n. ace specifically witte regarc to the

i Gaussian Plume Model.

;

(g) 1. When making a cry deposition correction, the average deposition ']|

! velocity of the particulates was assumeo conservatively to be

L 0.003 nVs. This produced the highest exposure.

(Q 2. The buoyancy correction factor was obtained by assuming that the
release was not heatea. This was a conservative assumption as

buoyancy woulo decrease the ground level concentrations near the

1 release.
i
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-(u ) - G. ASSUMP110k5 USED IN 14 GAUS$lAN PUPF MODEL- ,

The following assumptions are specific to the Gaussian Puff Model

calculations.

1. The same assumptions for the cry deposition correction f actor anu
buoyancy ef fects useo in the Gaussian Plume Mocel calculations also >

apply to the puff release.

[p) 2. 1he racius of the release from the stack was assumed to be the stack
radius. For the ground-level release, the radius anc height were

'assuned to be half the height of the coor, lhis height was the more
conservative approach. 3
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