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Much attention has Leen given -inp recent yrars Yo the wmodeling

of the atmosphervic diépnrsion of pollutants released from a point

source.l'z'3 Numerous rncommenda 1onﬁ nave heen madn cong¢erning

@ o

P 5 >
rhe cholce of Jgprnprxato dlsperulon Pnramanxv.Q" roselies

of calculatlons has becn performeo to delesmine the impact of these

o .

recomnendations on the calculated cénsequences »f lirge reactor

“ };

accidents. ~Rcsu1ts»arevpresented»and compared in this vaper. ¢

= . The con54ﬂuence mody] {CRAC)- wr~the Rea ~ter Safety Study rR(t)G' .
ES 2oL, . E o : e )
; vsed a modified sion model with Pasquill-Gifford (PG)
< "7 fdispersior para avers® [on teleases of 9.5 hour Auration.* The #G
: . : A 5.7l - A -
¢ Thi cuarves were based
SN tihen 1 km frow the release
= ;
“ inute duraticn over tecrain
having. a lo@‘Eur;ac rouqhn {arasslands, with roughness length**
P I hd B
B - : 5 ~ i
o rom3_ cm) Y, ’~on models usnd for the atmospheric
B I? T ) )
radienucchcs :uggcstud the at least two sets
curves. For‘suiface PG curves were
. :
uration (t) suggested e
. B -h a surfacr roughness ‘
x Syt " o b - 2
. ) £0.5 hour was the bhortest duration aasumed in the RSS. Correc-
s L tion for longer Eelease dura;lons was made using the factor
o (At (hourb)/O 5)° 33 Lo . )
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elevated releases (includina
o

plume riso), use of cither the

recommendad,

o © "
wind direction chear to.be used with the PG curves;

. - 5 " "2_/) - i B,
x > 20 km, ay‘ =a, .t 7,03 AR“x S T whare  Af(rad
is the shear cver *he entire denih of the plume.s A
G = v

o o

rectior hag also been propo

/

growth of o, due tou plame .Joyﬂncv,‘a = ¢

I
::uq:w:;tmf] by L!riq:tz;.4 For
Face ru&ﬁaceq with considerable
qmithlo or‘Voqt] Curves was

:i:i(]ujl]3 cugyests’ an additional adjustment for

for
s )

simple cor-

“odq te allow Eor_the/¢ncr91"pd

Au?s10,

K ZPG/
where 45 1o the Reight of ulu"n rise above thef/release point.

. A . E . :
Finally, Brxgqs"irhus proposed a setsol 1nterpplatton formulas

that agree with the PG r;ruos(out”to 12 km,

except for "unstable”

g, values.

. . ) . i . N .

To determine the impact of the ahove recommendaticons on calcou-
lated reactor accident consequencesj @ series af calculatians was

perfcrmed using CRAC. Conseguences

accident category in the ksS (PWR 1}, assuming both

and HOT (largE,AH)"relﬁases.G The assumad release
0.5 heur.
evacuation of persons within 25 milas
also assumed.
temperature lapse rate.
%1 weather sequonces we

"

bution for both carly and ‘litent cancer

and peak values of these distiibutions aroscompaged

L L o
and 2 for the COLD and HOT releases, respectively.

fatalities:

woere calculated for the worst

COLD (small AH)

duration was
A uniform population den ity of 100 perbons/mlle and

with a speed of 1.2 mph were

Stability categories were assigned according to

6

For each set of dispersion parameters,

sed to calculate a probability distri-

The mean

in Tables 1

£

All values
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have Leen normalize ] to the correspomnding value calculated using
the PG (3 minut., 3 %) carves,

The 1esulvx indicats that latest I Rali%y provdictions are
in qenexa]~qujio insensitive to assumnd Jispersion parameters.
Cortection [ot‘wind dﬁ&ect}ﬁn shears of "25-45° does increase

latent fatality priédictions somewnat, although shears of this

. . N PR
majnitude may bLe um casonable o1 average conditions. Peak
predicted.earlv fatalities are naso quite ingensitive to the

dispersion puagetlers assered. Jiowever, adjusteent of the PG

cutves f3om.a 3 te . 30 minatd celaeane Jdutatson substaneially
reduced (COLD = buy, 97T - 30%) mean predicted easly fatalities.

Mean early fatalitios were incroased to Some oxtent by use of

the Vogt curves for #OT roedeasers, and sur fece 1oughness adjust-
ments for COLD releases., Harly fatalitly predictions vwere minjmally

affected by co.rections fui wind shear and A, and by uze of the

Briggs formulas. 1In conclusion, <alculated reactor accident conse-
guences alc¢ not stronygly sensilive to assumed dispersion parameters.
The PG curves, witn correction for r1elease duration and surface
toughness, appear to be appropt iate for surface teleases with small
AiH. For releases with large Ail, tho Yogt curves (or a similar set)
should probably be used. Workx is ongoing to further detail this

s

analysis.
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COLD Release - Compar ison'of Calenlated Health Bifects
for Selecrind Dispsrainn Paramet o1 Jots

|
Bar 1y

ratalitiosf it Fatalitioes!

Dispersion Parameters ean’  Peak! sean?  Peaxt
éasquil]—siffogd

3 win,? 3 cn® 1.0 1.0 1.0 1.0

30 min, <3 cm [V 2 0.9 1.2 1.3

30 @in, 15 0.0 0.9 1.2 1.3

30 min, 20 cm v.7 0.9 1.2 1.3

30-min, 100 cm z G 0. 1.2 1.4 ‘

N ' |

30 min' 3 cm, i0°! 5ot 6.9 1.2 1.3

30 min, 3 em, 259 0o 0.9 1.5 2.0

30 min, 3 cm, 459 0.4 0.9 2.0 1.4

30 min, 3 cm, A#Y : 0.3 0.9 1.2 1.3
Brigys

30 min, 3 Ga B ‘ 3.4 1.0 0.9 0.8

are used to generate 1 probability distri-
wsedguence,  The mean and peak refer to this

a) 21 weather sequenc
butjon for zach-Ti
distribution.

b} Release duration.- .Values of 3} or 30 minutes are assumed.

¢) Rouyhness length. Assumed values range from 3 cm
(grasslands) to 100 cm (forest).

d) Assumed wind direction shear over height of plume.

e} Includes plume rise adjustment. Al For each weather seguence
is calculated by the code.

£) Normalized to the mean and peak calculated using the PG curves
(as in the RS8S) with 3 minute release duration and 3 cm rough-
ness length.
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Catculated Health Effects

HOFT Release - Jomparison of
g N Parametler Sots

fur Selected Disper

o

3 . W . [

. ' - marly ties!  Latent Fatalities
Dispersion Paramelers k! sean®  peak?
Pasquill-Giffor

3 min,b. 3 cn® Ry 100 i1z0 1.0 1.0

0 owmin, 3 oom ) N7 1.9 1.3 1.6

: . %y

30 min, 10 ‘cm g7 1.0 . 1.3 1.5

30 win, 3C on 0.7 1.¢ 1.3 1.5

349 win, 100 oo - .7 iLu t.3 1.5

30 min, 3 am, A 0.7 1.0 1.3 1.5
Yogt {100 m release heiht)® h

G0 min, 10 cm 0.3 1.0 1.3 1.5

30 min, 160 cm 0.9 1.2 1.2 1.9
vogt {50 m 1elease hedunt)”

60 min, 100 cm 1.1 1.2 Q.9 0.9

30 min, 100 om 2.3 3.3 0.9 0.9
Brigqgs

30 min, 3 cm 0.9 1.0 0.9 0.9

a)
D)
c)

d)

£)

91 weather sequenzes are used:to generale a probability distri-
bution for each conscquence. The mean and peak refer to this
distribution. i )
Release duration. Values of 3, 30, or 60 minutes are assuacd.
Roughness Jength. .Assumed values range from 3 cnm
{(grasslands) to 100 cm {forest).
Includes plume.rise adjustment. AH for each weather sequerce
is calculated by the code.
Two sets of Vogt dispersion parameters are available, corres-—
ponding to telease heights of100 m and. 50 nt.
Normalized to the .mean and peak calculated using the PG curves
(as in the RSS) with 3 minute release duration and 3 cm rough-
ness length, - 2 .
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