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project  covered by this report uas i n s t i t u t ed  by 

Irr 

 OAT-^ as an endeavor t o  (1) campare a group of laboratory in- 
IL 

e an;lrPsnts as airborne detectors  of r ad ioac t iv i ty  and (2) simultan- 

.ow obtain data  r e l a t i v e  t o  t h e  diffusion r a t e  of radioactive 

* o a t m a t i o n  emitted i n t o  t h e  atmosphere from off-gas stacke of 

podduction runs. Research was conducted in t h e  Oak Ridge, Tennessee 

, & Hanford, Washington areas. Detection was accomplished at a 

a&mm distance of seventeen miles from t h e  plant. 

information of a conclusive nature was gained concerning t h e  dif- 

fusion.  

rtronger source, i s  recommended. To obtain conclusive information 

concerning the meteorological aspects of t h e  project ,  a Larger 

observational program w i l l  be needed.. 

Very l i t t l e  

Further research w i t h  t he  nuclear instruments, using a 
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sow.cs RADIOACTIVITY FOR PBOJZCT PURPOS 

During projec t  operations a t  Oak Ridge, two sources of 

-0.ativity in gaseous form and  one of par t icu la te  matter were 

b a t  r e a d i l y  a v a i l a b l e  as a source, was the  p i l e  rrhich 

I b i s  pile is '.hut darm only for a feu hours occasionally. 

-cooled by t w o  Buffalo Forge spec ia l  fans with an a i r - f l o w  of 

.brut  90,oOO cu f t  per  min.  

Gr ia Jot ted i n t o  the atmosphere through a 230 f t .  stack. Con- 

-tion c a r r i e d  i n t o  the atmosphere i n  this manner i s  mostly 

&gonu with a s t rength  of 500 cur ies  per day. The cooling air 

A 8  processed through a cyclom separator t o  remove any l a r g e  

W c u l a t e  matter t h a t  it may have picked up on i t s  passage 

After blowing through the p i l e ,  this 

t h e  p i l e ,  and then through a f i l t e r  house containing 1" 

-50 f i l t e r  media and CPlTs #6 f i l t e r  paper. 

Anotner source of radioact ive contamination i n  t h e  Oak 

h C g e  v i c i n i t y  i s  the  dissolving step of the  chemical Separation 

?=cess. Here, i r r a d i a t e d  slugs f r a m t h e  p i l e  are  dissolved in 

sclut ion.  Act ivi ty  produced reaches a madmum about one 
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150 l b s .  of slugs aged f o r  5 days a f t e r  extraction from 

%he p i l e ,  a t e  dissolved i n  each operation. 

L E f i ~ e  gases are released in t h e  indicated quant i ty  for each opera- 

cion : 

The folloffing radio- 

Xenon133 ........ 2500 curies 

11odin~l31 ....... 1300 curies 

Krypton85 ....... Less than one curie 

An e f f o r t  is made t o  remove t h e  Iodine131 with scrubbers 
Y -- 

md f i l t e r s  before t h e  off-gases are re leased t o  tne stack. 

efficiency of this filtering is not  knonn, but t h e  a c t i v i t y  from 

loCrne leaving t h e  s tack  is much less than t he  l3OO curies originally 

Wleased. 

The 

An add i t iona l  source of radioact ive p a r t i c l e s  a t  Oak 

Udge i s  in Evaporation s tage  of t h e  Chemical Separation. 

X o c e s s  has an incorporated f i l t e r  system but some pa r t i cu la t e  

a t w r  escapes in an undetermined manner. 

"his 

I 1 0 8 3 5 1  
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only one type of source was avai lab le  at Banford Works. 

mr -S t h e  C h d c d  Separation process,  taking place in two 

wprra 

o c ~ ~  simultaneously i n  both p l an t s  as was the case on one of 

ae days of pro jec t  operation. 

sing dissolved i s  much grea te r  than  at  Oak Ridge, they have been 

t e  p lan t s  a t  very frequent i n t e r v a l s .  Dissolving sometimes 

Even though t h e  number of slugs 

w d  f o r  a longer period and hence give t h e  lower .output' of Xenon 

m d  Iodine as shown- t h e  following chart:  

For one Dissolving process, duration six t o  e ight  hours 

these gases were emitted: 

- Xenon 133 0.3 curies 

10 to 20 curies 

Krypton 85 90 curies 

Rare again an e f fo r t  is made t o  ranme t h e  Iodine from t h e  off-  

gases with a sand t r a p  f i l t e r .  

The Hanford p i l e s  o f f e r  no source f o r  detect ion purposes 

rith methods used on this project .  

kater is re turned t o  t h e  Columbia River where i t  i s  di luted t o  a 

atrength of about 2% of i t s  contamination acquired h passing 

through t h e  p i l e .  

They a r e  water-cooled and t h e  

1 1 0 8 3 5 8  
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a comparison between the two plants, the f o l l o r i n g  

is offered: 

Oak Ridge Hanford 

p i l s  out-put 500 curies/day None 

)libktly Argon4-J- 

Dissolver out-put f o r  5 day slugs.  100 day slugs 

2500 curies/pcr 0.3 curies 

op mat ion per operation 

130 curies/ 10 t o  20 curia 

per operation per operation 

less than 1 

curie per operation 

operation 

90 curies per 
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PART I1 

METEOBOIDGICAL IHFXJJZBCE 

ON 

ALBBOBNE BBDIOACTIVE CONTAMINATIOE 



I. Introduction: 

On 17 November 1 9 4 8 ' f l i e t  opera t iow were begun 

i n  t h e  Oak Ridge area in order t o  make comparison tests of air-  

borne de tec t ion  instruments. 

dent,  and there  was no previous knowledge on which t o  estimate 

These f l i g h t s  were without prece- 

t h e  success with which airborne instruments might respond t o  

t h e  rad ioac t ive  gases re leased during rou t ine  manufacturing 

operat ions at  an atomic plant .  Nevertheless, in  pl&ming fo5- 

t h e s e  first flights it was recognized t h a t  some meteorological 

/ 
_. . . - 

ass i s t ance  would be required f o r  successful  canplation of t h e  

pro jec t .  For th i s  reason, Lt. Robert Kane, a meteorologist, 

was assigned as co-pilot aboard t h e  p r o j e c t  a i r c ra f t .  

t h e  U.S. Weather Bureau representa t ive  with tho AM: ABmini-  

Also, 

s t r a t i o n  at Oak Ridge, b. Joshua Holland, was informed of t h e  

meteorological nature of t h e  p ro jec t  and by means  d an in- 

formal arrangement was asked t o  assist t h e  project  personnel 

whenever possible. As t h e  objec t  of t h e  first f l i g h t s  was 

simply t o  f l y  i n t o  t h e  rad ioac t ive  gases emitted from stacks 

at X-10 i n  order t h a t  the responses of t h e  instruments might 

be noted, it was thought t h a t  t h e  mcteorologicd. requirenents 

of t h e  pro jec t  were adequately taken care  of.  Later, as t h e  

p ro jec t  progressed, the meteorological program wbs consider- 

ably amplified so t h a t  the  r e l z t ionsh ip  between meteorological 

f 1 0 8 3 G f  
QI 
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and the  concentration of rad ioac t ive  mater ia l s  

d g h t  be studied. 

the  pro jec t  is discussed below. 

The growth of t h e  meteorological phase of 

During these  f i r s t  f l i g h t s  only the  cooling air 

f r o a t h e  p i l e ,  e s s e n t i a l l y  dl1 argon, was avai lable  as a source 

of rad ioac t iv i ty .  Because of t h e  shor t  half- l i fe  of t h e  radio- 

ac t ive  argon ( U O  minutes) it was not expected t h a t  i t  would 

be detectable  beyond a few mil ts .  

f l i g h t s  were made within s igh t  o f  and d i r e c t l y  over t h e  stacks. 

The instrument records obtained on t h e  four f l i g h t s  prior t o  

2 December 19&8 merely showed e f f o r t s  t o  adjust  d i f f e ren t  com- 

ponents of t h e  instruments and were of no permanent value. 

Actually, t h e  f i rs t  three f l i g h t s  were conducted j u s t  outs ide 

of t h e  Oak Ridge prohibi ted area because permission had not 

yet been granted for the  a i r c r a f t  t o  f l y  over this control led 

zone. 

To actuate  the  instruments, 

On 2 December, members of Headquarters USAF 

(AFOAT-1) v i s i t e d  t h e  project  and were pzssengers aboard t h e  

project  a i rplane during a demonstration f l i g h t  over the  X-10 

area. "his f l i g h t  showed t h a t  t h e  instruments being t e s t e d  

were responding successfrllly and t h a t  fu r the r  work w i t h  the 

instruments was j u s t i f i e d .  U t e r  t h e  f l i g h t ,  an informal 

1 I O G 3 b 2  

i 



-3w 
, 

conference w a s  held at  rrfiich it woas decided t h a t  a more extensive 

we should be made of meteorological techniques i n  f l i g h t  plann- 

ing and t h a t  t h e  d a t a  col lected during t h e  instrument tests be 

used f o r  f u r t h e r i n g  t h e  study of the  diffusion processes i n  t h e  

atmosphere. This decision was  i n  par t  influenced by consultat- 

ion w i t h  Weather Bureau representat ive a t  Oak Ridge. 

greater  meteorologicsl e f f o r t ,  AFOAT-1 authorized project  Bo. 

W/58/N/WB on 22 December. 

was assigned t o  t h e  U.S. Weather Bureau, and Paul Humphrey of 

t h e  Special  S c i e n t i f i c  Services Division of the U.S. Weather 

Bureau uas designated as a second meteorologist t o  the  project.  

Mr. Humphrey was t o  repor t  t o  Oak Ridge p r i o r  t o  1 January 1949, 

the  date when a dissolving operation was t en ta t ive ly  scheduled. 

I n  order t o  begin planning for t h i s  operation, he reported on 

28 December; however, t h e  dissolving was postponed u n t i l  ll 

For t h i s  

The respons ib i l i ty  for this pro jec t  

January 1949. 

Yeteorological work associated n i t h  this pro jec t  

may be divided f o r  t h e  purpose of discussion i n t o  three d i f f e r e n t  

phases. 

with respect t o  t h e  f l i g h t s  from 17 November through 31 December 

1948 when initial adjustments were being made on the  instruments. 

"he f i r s t  phase consisted of work done a t  Oak Ridge 

i 
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