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The evaluation of the e f f e c t  of nuclear r e a c t o r  o p r a t i o n a  t o  the 

e n v i r a m e n t  requires a knowledge of the dewsition of biologically- 

s i g n i f i c a n t  radioactive i s o t o p e  upon the s u r f a c e .  Foremost in importance 

solong them isotopes i 0  Icdlne-l3l ,  which can give biologically s i g n i f i -  

c e r t  radioactive doses *en inhaled or consumed. It is the purpose of 

this note t o  review some of the I cd lne - l3 l  deposit ion meaaunnrents made 

at  the National Reactor Test ing S ta t ion  (KRTS) i n  southeastern Idaho 

aod elsewhem fo r  1:se by taeteorolc3Lsts and health phys ic i s t s  a t  other 

The r e c e n t  nuclear  incident at the S t a t i o n a r y  Low Power Reactor 

No I (SL-1) on Jan. 3 ,  1961 result& i n  the slow but steady emission 

of Iodine- l j l  f o r  several weeks afterwards L 1J. - -  
Measurements of air 

concentrat ion and depos i t ion  on the d e s e r t - t y p  Yoliege, s w b r u e h  

elemants SOM 50 CIP high covering about 20 p r  m n t  of the d e s e r t  floor, 

were m e d e  in great quant i ty  by health M y s i c i s t s  and eco log i s t s  of the 

Health and S a f e t y  DivLsion, Idaho Operations Office, Atamic Energy 

Ccanniseion. The zla:or i s o t o p  i n  t h e  r s d i a t i o n  samples was i den t i f i ed  
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t lao p r  -1% m a .  Tba d c p s l t l o n  velocity far Ilodiru-l3l ccap~ tad  

fior the air coacentratian u x l  deposition mu-ntr at revmral 

d i @ t a a 8  fra ths SL-1 .re o h m  In table 1. 

Table 1. Dsporltion mlocltiae of Icdim-13l f r a  the Stl fncidmnt 

1 J.n. 2b 6.0 x loou 1.3 x 0.23 

8.5 

67 

-ll 
Jm. 4 3.6 x 10 

Jan. 9 4.0 x 

-3  6.7 x 10 
-4 

7.8 x 10 

0.2l 

0.23 
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in the dy drab# t& p r i a d  of tbs Psu-nte. zh air concentratiaa 

axi  a Cbrrccml c r t t t l -  to c o l h c t  the g.#w material, vem changed 

et dai ly  or we- in tervr la .  [ , t  hal f  of the Iodin-131 m a  c0ll.ct.d 

m the pe-filter, indicating tbrt then vma virtuilly an evun division 

of t& efrlrrtnt i n t o  pu=-ticulats m d  greeowa form. 

erid.ncr L-3 
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rr i lue  
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,174 

?fbirc is 8- 1 
th8t tbs &position of molecular Iodine-131 is coneiderably 

tbe I r t i d  Rector Testing Stat im,  Idaho rad Dugway Roving GPOLUYIB, Pclsrtcvat 

rrterirls were relcssed over a densely-sampled grid. Caapsrisons of BFFlCf OJr. 

m m y  sap lea  of vegetation and air concentration-lraaureaYnts fran one 

such t e s t ,  coaducted by (kneral Electric Ccmpmny during marly neutral 

tempretura lape conditions ~ - 4 1 ,  gave v -vilues of about 0.15 an m c  

Vith l i t t l e  variation With distance out t o  the end of the grid, somc 4 

-1 
g 

mi. di8tsnt. The sagebmh density in thie u e a  appeared t o  be samwhat 

l ees  than in tbe region damwind of the SL1. A number of similar 

e x p r w n t e  were performed at the IVM3 and the DugMy Proving Grounds, 
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-1 
-le 2. D s p i t i m  v e l o c i t i e r  ( a - a e c  ) for various collection 

&la. (courtesy of R. P. F i e l d ) .  

Grass 
-we Water Sand 

a m  quite siri1.r to that obta m tha 

Otbr C O ~ e c t i o t l  mhdia ZWQUixU 8- 8 ~ t ~ O U S  Pr-\lrePent8 Of d8pOSi-  

t i m  m natural s u r f a c e s  t o  i n t e r p r a t  their meaning. 

Tbe nuclear accident at Windscale, SnglPaa m Oct. 10-11, 1957 

rerulfad In the release of large mounts of Idim-l3l from which 

m r h i n  L-6_1 canputd depoeit lon velocities m r  tbe d o v n l u d  

of 0.1 cm em'' at R s z r e l l  and 0.3 to 0.4 cm 8ec-l  at the Lancarhlre/York- 

hire region. 

di f fe rences  In terrain end atmospheric diffusion conditions. me 

meteorological conditions following the Windscale accident were mostly 

W e e  an quite slmilar to the v i l u e s  In table 1, drrpite 

t 1 8 b 0 1 1  
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infag8M air caacrntratims muured on 30-m sampllng t o M r a  at  that 

dlatanccl. W i t h  tba un of C h a r l a i n ' s  d i a p r s i o n d e p i t i o n  model [2J 

ad the sir  concentration, & p a l t i o n  velocitiem can bo 

stability, If eoy, seem to be 8s yet not understood ard mquira mo* 

et*. 
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