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Much attent ion jhas boon given -in:.recent y a r ; .0 tu«. todelins 

of the atmosphe 1 ic dis'persion of DO] lutantiv n-l^ased from .3 poin* 
1 7 1 ' • 'i 

source. ' ' Numerous recommendations have been made concerning 
AC 

the dioicf of appropriate dispersion parameters. ' A seiies 
of calculations has been performed to determine the imp-ict of these 

recommendation;; on the caiculated con.si'quences of lirqe reactor 

thin p riper. accidents, -Results-'aTe, presented . and cni'p.paro. 

The cqnsequen.ee model (CKAC )• 01 • VIK- -Kca-tor Safety Study (KSK) 3' 

used a modified Gaussian dispersion "oJel with Pusoui 1 1-Gi f ford { PG) 

"dispersion parameters . for-' releases of (J. 5 houi duration.* The F'G 

curves,:however, huv,3 .Imp'or tint 1 iraitnt: i-rs . The curves were based 

on data obtained at ;c! isbances of les ; then 1 km from the release 

point,' .-.for neafersurface^releases of 3 limit? duration over terrain 

having, a low sur'face. roughness (grasslands, with roughness length** 

r; -^ 3, cm)" ., A recent worK shopJ. on models used for the atmospheric 

.transport of radionucl irios suggested the use of <it least two sets 

of c and i/^rc.urves. For surface releases, the PG curves were 

recommende'd >fitK an aij-justment for release idurnt ion (t) suggested '•< 

by Pa s q u i l l , ffy yoy .V>^ , ( t2 / t ; , i ) , and" w i t h a s u r f ace roughnes 

*0.5 hour was the' shortest duration, assumed in the RSS. Correc­
tion for longer release.durations was made using the factor 
(dt (hours)/0.5) G: 33. :r ' ' 

''Normally ^termed z •. ' ... ? 

http://cqnsequen.ee


adjustment I G^/cr?, -- frv'Ci ) " ttU'M^stotil by Uriqq:;,' Kor 
elevated releases {including' surf ice rMonses with cons Her-ihie 

plume rise),' use of oithr-r the Smitli or Voqt curve." w:is 

recommendoc], Pa.'.quill 'Hjgy^s ts'' an additional adjustment Tor 

wind direction rhear to,-,>bo useri'"with the LJ(J cuc:vos; for 

x > 20 km, a.,*- = cr.," + 0.0J tlfl̂x1*'""/ ' whore 4rt(radians} 

in the shear ever Ŝv? rnti»"e depth pf the illume,/ A, simple cor-

rectior: his also been proposed tc allow Cor =the increased 

growth of LT_ duo. to plume i.'.ioy nncy ; ! <r./' = a z p r ^^H.'IU, 

where &\\ i:: the hei qh t o 1' plurr.e rise* above the/release point. 

Finally, Br iggs" ''\-, iwis proposed a set.'/bf interpolation formulas 

that agree with..the PC, c.jrves .out'rtp 10 km, except Cor "unstable" 

CTZ values. 

To determine the impact of the. a:"'Ove recommendations on calcu­

lated reactor accident consequences; : series of calculations was 

performed using CRAC. Consequences were calculated for the worst 

accident category in the kriS (t'WR ]}, assuming both COLD (small 4H) 

and HOT (large AB)" releases. The assumed release duration was 

0.5 hour. A uniform population density of 100 persons/mile", and 

evacuation of persons within 25 miles with a speed of 1.2 mph were 

also assumed. Stability categories were assigned according to 

temperature lapse rate. For each set of dispersion parameters, 

91 weather sequences we recused to calculate a probability distri­

bution for both early and 'latent cancer fatalities." The mean 

and peak values of these distributions a re-/Compared in Tables .1 
( :i (J 

and 2 tor the COLD and HOT releases, respectively. All values 



h a v e ;. pen not mnl i ? - 1 t o t h e C O M espo,-i_l i ng v a l u e c a l c u l a t od u.s ing 

t h e PG (3 mi nut*.*, 1 or.) cui v e s . 

The i psu l ' i ' ? . i n d i c a t . - t h a t l a t e n t f 11 a 1 j t,y p r e d i c t i o n s a i p 

i n q e n e t a l • q u i t e in.«pnsi t ivr- t o a^snm^d d i s p e r s i o n p a r a m e t e r s . 

C o r r e c t i o n t o t wind ' I w o c t n n she . s in of '25^-45° d o e s i n c r e a s e 

l a t e n t f a t a l i t y pri-iQ i c t ion:", somewha t , a l t h o u g h s h e a r s of t h i s 

magn i t u d e may be uni ea r .onah l r? f oi aver age cond i t i o n s . Peak 

pr ed i c t t -d -eat 1 v fr; t a I i t. i r-; a r e a-i ^o qu i t o i nsf/n.s i t i vc t o t h e 

d i spf-r-r. ion p::i .Tine t P I S a . ? : r r o d . '. 'iowc/f-i , a d j u s t m e n t of t h e PG 

c u t v e o i) om a .? t o .; jp ^iiMte-' r e l e a s e d a i a t i o n s u b s t a n t i a l l y 

r e d u c e d (COLD - t>U/, iI'iT - 3(H) nvan p r e d i c t e d i s u l y f a t a l i t i e s . 

Mean ear 1 y f a t a l i t i e s v/er e i-nci e a s e d t o some e x t e n t by u s e of 

t h e V0.31 cur v e s xoi HOT i . ' h ^ i s n - , and sur f a c e r o u g h n e s s a d j u s t ­

m e n t s fo r COLD I ' M e a s e r , , K-n ly f a t. 11 f t y p r e d i c t i o n s were m i n i m a l l y 

a f f e c t e d by c o . 1 e c t ion-; f .)\ wind sl-u-ar and dl i , and by u s e of t h e 

B r i g g s f o r m u l a s . In c o n c l u s i o n , c a l c u l a t e d r e a c t o r a c c i d e n t c o n s e ­

q u e n c e s a r c no t s t r o n g l y s e n s i t i v e t o assumed d i s p e r s i o n p a r a m e t e r s 

The PG c u r v e s , w i t h c o r r e c t i o n for r e l e a s e d u r a t i o n and s u r f a c e 

r o u g h n e s s , a p p e a r t o be a p p r o p r i a t e f o r s u r f a c e r e l e a s e s w i t h s m a l l 

AH. POI r e l e a s e s w i t h l a r g e d l l , t h e Vogt c u r v e s (or a s i m i l a r s e t ) 

s h o u l d p r o b a b l y be used, . Wo r k i s o n g o i n g t o f u r t h e r d e t a i l t h i s . 

a n a l y s i s . 
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T a t i l . ' 1 

COLD k e l e a r i v ? - Comp.i i i ; : o n ' o i ' C a l c u l a t e ! 
f o r S i - J , v t > ' ! DiF-,pi?r 3 I ' i r i i ' . n . w t -

1 l h HI £V->-ts - a ] L 
. > t 

D i s p e l n iqn_JlfiJJ*m£_tf !-- •' 

P a s q u ) 11 -G i f f o i ,d 

3 m i n , b 1 c m 0 ; i : r i : ; j 
3 0 mi n , : 3 cm 

3 0 m i l l , 10 c:n 
3 0 ini n , 3 0 cm 
3 0 , - n i i n , 100 cm 

3 0 mi n .' : 3 c m , i (J 
3 0 mi n', 3 c m , 2 3 
3 0 m i n , 3 cm , 4 3 

30 m i n , 3 cm , 4H ' 1 

F. i t a l i_t i o . 

' P r j k ' 1 

0 . 1 

...\U\n_t_ t 

Moc;n , : i 

1 . 2 

P e a k ' 1 

1.1) 1 .0 1 . 0 1 . 0 
U . -! ° 0 . ') 1 .2 1 . 3 

0 . 1) 0 . 9 J .2 ] . 3 
0 . 7 0 . 0 

0 . ) 
1 .2 
1 . 2 

1 . 3 
1 . •! 

'i . •! 0 . 0 1 .2 1 . 3 
0 . •'! O. 1) 1 . T /. . 0 
0 . 4 0 . 0 i ' .O 1 . 3 

1 . 3 

Br i g g E 

3 0 mi n , ; :3 cm J . 4 0 . 9 

a ) 91 w e a t h e r s e q u e n c e s , a r e u n e d t o g e n e r a t e i p i o b a b i l i t y d i s t r i -
b u t i o n fOL o a c h : c - o r . r . e q u e n c e . T h e m e a n a n d p e a k i o f e r t o t h i s 
d i s t r i b u t i o n . 

b ) R e l e a s e d u r a t i o n . V a l u e r , o f l o i 30 m i n u t e r a r e a s s u m e d . 
c ) R o u g h n e s s l e n g t h . .V;.:;umed v a l u e ; - r a n g e f r o m 3 cm 

( g r a s s l a n d s ) t o 1 0 0 cm ( f o r e s t ) . 
d ) A s s u m e d w] nd d i r e c t i o n s h e a r o v e r h e i g h t o f p l u m e . 
e ) I n c l u d e s p l u m e r i s e a d j u s h n * j n t . AH f o r e a c h w e a t h e r s e q u e n c e 

i s c a l c u l a t e d by t h e c o d e . j 
f ) N o r m a l i z e d t o t n n m e a n a n d p e a k c a l c u l a t e d u s i n g t h e PG c u r v e s 

( a s i n t h e KSS) w i t h i m i n u t e r e l e a s e d u r a t i o n a n d 3 cm r o u g h ­
n e s s l e n g t h . 
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HOT R e l e a s e - Compar, i son of C a l c u l a t e ! H e a l t h K f f e c t s 
• t, for S e l e c t e d 01 nper ; ; \on Par amete t S^tr . 

D i spe r s ion Parame t_pi_s 

P a s q u i 11-Gi f fo t '.1 

3 : i t i n , L 

i 0 in i n, 
3 cm'- <'U:;;-;) 

3 cm 

3 0 in i ri-, 1 0 'c-in 
30 : n i n , 3 0 cm 
3 0 i t i n , 100 c.v 

EarJj jy lSTr thM; 

%i;ir>, , :W-" Deal;' 1 

Latent £o_t_al_i_t_i.ej: 

M e a n 3 Peak 3 

1 . 0 •1 m 1 . 0 1 . 0 
0 . 7 

0 . ! 

1 . 0 

" 1 . V! 

1 . 3 

1 . .1 

1 . r) 

1 . 'l 
0 . 7 1 . 0 1 . 3 1 . r , 
U . .' 1 .11 1 . 1 1 - r , 

3 0 m j n , 3 c m , /Ml" 0 . 7 1 .0.-, 1 . 3 1 . r ) 

. O ' j t ( 1 0 0 m iel e a s e he i t i l l ) ' ' ' 

(1 1? ,-n i n , 
3 0 m i n , 

J0;i- cm 
100 cm 

0..3 
0 . 9 

1 .(! 
1 .2 

1 . 3 
1 .2 

1 . 5 
1 .1 

v c j t ( 50 m i >••>! e ? , s e lu* :-u*vt ) ' 

6 0 m i n , 1 0 0 cm 
3 0 i n i n , 1 0 0 cm 

1 .1 1 .2 0 . 9 0 . 9 
2. 3 3.3 0."-) 0 . 9 

Br i 9 q s 

3 0 rain, 3 cm 0.9 

a) 

b) 
c) 
d) 

f) 

91 weather sequences ai e used to 
taut ion for each consequence. 'I'll 
distribution. 
Release duration. Values of 3, 
Roughness length. -Assumed value 
(giasslands) to 100 cm (forest). 
Includes pi ume ̂L.ise adjustment, 
is calculated by the code. 
Two sets of Voyt dispersion para 
ponding to telease heights of' 10 
Normalized to the ̂ mean and peak 
(as in the RSS) with 3 minute re 
ness length. -. g 

!̂ o 

ge iKi a t e a pi obatai 1 i t y d i s t r i 
e mean and peak r e f e t o t h i s 

3 0 , o i 6 0 m i n u t e s u i e a s s u m e d . 
s i anqe f i om 3 cm 

AH Coi e a c h w e a t h e r s e q u e n c e 

m e t e r s a r e a v a i l a b l e , c o r r e s -
0 m and 50 m. 
c a l c u l a t e d u s i n g t h e PG c u r v e s 
l e a s e d u r a t i o n and 3 cm r o u g h -


