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One ton o f  i r r ad ic t e3  wadum with f i f t e e n  days cooling’was dissolved from a 
two ton batch loaded i n t o  a clean dissolver  on December 2, 1.949. Calculated 
amounts of  ac t iv i ty  evolved \$ere 4000 curies of 1-131 a d  7300 curies of Xe-133; 
measured values were higher t h n  this by a fac tor  of 2 t o  3. Preliminary calcu- 
l a t ions  of the hazard were inedo by the  method of 0. G. Sut+Yon and attempts made 
t o  check these values by reac‘ings on f ixed and mobile i n s h e n t s .  

The meteorological cozditions during the actual  hours of dissolving were 
unstable with the f i n d  veering from a eoutherly direct ion a t  the start t o  a north- 
erly direction s b ~ t  hLf-nny through the run, Rawinsonde readings a t  Richland 
during the run  indicated a shallon surface inversion with an unstable condition 
alof t .  It i s  postulated that much of the di lut ion occuzred ahve the inversion. 

Readings as  high as 2 x 10.4 uc/l .of 1-131 and 2000 t o  3000 c/m on portable 
Geiger counters were obt?.incri rrithin a radius  of  4 t o  5 miles from the steck, 
Significant readings t p p a r c d  i n  the  Richland - Pasco - kntori  City area about 
noo of Dec mber 3.  ErStFmted maximum concentrations yere on the order cf 
loo9 t o  lo6 uc/l o f  1-131. Questionable aos i t ive  readi@a:.wcre obtainbd on . : 
f i l t e r s  a t  Spokane on Ihcembc 3 and December 5 ,  1949. _ -  _ -  

Aircraft  measuremnts mdo i n  the  direct ion of Spokane on December 3,  1949, 

It is postulated that the peak closest  t o  t h e  project r a s  due t9 1-131 
indicated peak a c t i v i t i e s  in the morning a t  Ri tzv i l le  and bet:?een Richland and 
Connell .  
while the one a t  R i t zv i l l e  wa3 due t o  Xe-133. 

Considerable deposition occurred par t icu lar ly  close t o  the  stacks. 
vegetation readings, above the permanent tolerance value of 9 muc/kg occurred 
over a region extmdirig frm Tho Dalles, Oregon, t o  Spokane, end from Yakha 
t o  the  Blue kunta ins .  
uc/meter3/hr/uc/l; and on vegetation as 4 x 16 uc/r~ted/hr/uc/l .  
vegetation decayed t o  background with an e igh t  2ay half-life. 

Positive 

The r a t e  of deposition i n  water was est inatcd a t  2 x 1 4  
The 1-131 on 

Exposures of clean po.tted plants  i n  the area gave r e s u l t s  comparable t o  
those found i n  other plants. 
apecimens from within the  project boundary received thyroid i r rad ia t ion  varying 
from tolerance t o  80 times tolerance dally.  

Animls collected from the region indicated that  

I 
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uested the dissoluL,ion of one ton 

ing their  b 1-1 monitoring instrumentation and to gain experience irs follovdng 

such a d u d  of active materials. A & M a r  tes t  was pcrfomed at oafr Ridge when . 

U O  Zanford slugs were dissolved and the activity followed down the says in an 

aircraft.") Tfie results of this test gave some i n d i c a t i o n s  of dilution a m i  travel 

hiUy country, and it was hoped that the present t e s t  would re@ts f o r  

The Health Instrument DiviSions were labrested primk-ily obtahh'g  IrKidtor- 
-_ 
ingresalts to soe that ILO me was overexposed t o  the active fumes, and secondari ly 

in the travel of t he  act iv i ty  emd deposition on the vegetation, 

Zeal* Iiw-tnueent Divisions acte,d 8s a Ilaier0.n group between the Bir Force8 and the 

operathg divisions t h a t  pcrfonned the actual d i s s o 1 . g .  

- 
additian the 1' 

The following report  is a joint effort between tha M r  Force and tho Hanford 

?IeaIth krstrument M V i s i o ~ .  The readfngs obtained by ea& group cow 

add to the o v e r a U  cohewncp o f  the pi&-. 

ShCU it b &St fmpoSSible e t 8  8UCh & d t h O U t  d 8 S i m t h g  -88, 

-e, 4 ~ -  featms, stc. $- their r O d  name, ?lgure I, induded irr the 

intrbdactian to the report, ia L m p  showing the Location of the =re prominent 

. .  
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mythg Wi*h 

BV-17381 

a The request for this operatian and Fnitialpliq planning rws d e  izl a 

mythg Wi*h of 

LT. Planning 

e?.pnxLratcly 20 days cooling on Xovemb9r 26, 1949, weather p e d t t h g ,  A week 

e& m s  chosen in order t o  mhimize the number of people in the area during and 

smtatives of the Gene& a e c t r i c  Company and &he Atomic Enorgy Comdssion on 1 Sovembr I, 1949. A t  that t h e ,  it was decided to dfssol~e one ton of metal with 

_- immediately after the n m ,  
t 

- Upon r e c e l v f n g  this in format ion,  each gmw psrticfpatlng started more detai led 

mrk directed towards obtaldng as much informstion as possible from the operation 

A. Feather Reauiwd. 

ware Uberated safely. &I 

tho work done at t h i s  tine 

o u t l i n e  of this planning is 

aided considerably in i n t e r -  

V i t h  t h i s  amount of actfvftp being released, nod dflution of the fumes before 

svoid gross contamination a f  thep came to the pxxnd the areas ucre mq-d 

the W d l u g s  and possible exposure of personnel, Crtterfg decided upon f o r  mather 

(3).  K#t to moderato dad  15 

upon aa +&e upper l i m i t  of permissible afnd 

mplz at the 200 ft. l a v e l w a s  decided 

s p a .  
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f e e t  high Rattlesnake k u n t a i n  t o  the s~uth of the area. 

(5). Conditions whereby the bulk of the stack effluent would stay aIof%, A 

dflu-Lion fac tor  of 15OO:l was decidad upon as  t h e  lowest permissible fector.  
*'- ++ 

A review of date f r o m  t l e  past serer81 years a t  the HIT 3eteoroloig Station 

showed t h a t  during night hours a t  this season of the year the "aloft" condition ?re- 

vailed 76% of the tine, and tha t  ths dcy coverage averaged 6.7 on a scale of 10. 

Hour.ly wind speeds between 0300 and 1200 averaged from 4-6 mph a t  the 7 f e e t  l e v e l  

t o  10-l l  mph a t  the  &G foot level.  

d e r a t e  inversion usually overlies the area a t  night, forming near smmt and t e r -  

minating about one-half hour a f t e r  surise. 

The prevailing direct ion was northwest. A 

lorual ly ,  precipi ta t ion i s  infrequent 

---and the probabili ty of i t s  occurence during any par t icu lar  24 hour period i s  always 

s d .  

The above s t a t i s t i c s  i n d i c a t e  +,Let the chance of finding favorable neteorolog- 

i c a l  conditions f o r  the dissolution on a n j ~  partictrlsr date might be good, 

the month of November, 1949, was plagued with inclement weather w h i c h  included two 

periods of recurrent storms with a t t e n d a t  wind and rain, interspersed by a l O - d a y  

However, 

I 

I '  

r 

stagnant period during which ceiUngs were cont inual l j  l o w  and fog was present on 

an average of nearly 1cl hours each day. 

ponement of the  run f o r  o m  week. 

This inclement weather necessitated post- 

3u the morning of December 1, the United States  Weather Bureau in a s p e c i a l  

forecast t o  t h i s  plant,  predicted that the  end of the current series of frequent 

atorms was in eight, and t ha t  conditions favorable for the operatioc could be ex- 

pected by Saturday night, December 3. The dissolvor was then loaded 80 that opera- 

t ions  could begin Friday ni#t ,  December 2, if conditions were favorable. 

.. 

B, Operatiam 

The US1\ Division, in charge of the actual dissolving, electb& t o  use the spare 

dissolver in the "T" plant  (200 Vest k e a )  so that tbs "heel" resultling X ~ R  #XI 

dissolution of only a portion of the mtal  charged, could be stored in t h o  dAs- 

solver for an additional cooling period. Two tons of m e t a l  pushed on iovember 17, ' 

d!mEsF 
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W e i - 8  loaded into a clean dissolver on December 1, 1949, and the jackets dissolved 

on fhe 12-6 s h i f t  on Deccmber 2, 1949. 

CO-34 not be pzeCctoa nccurr5ely since n o d  opsra t ing  pmcodure ca l l s  f o r  three 

tm-2  of metal per charga on tap of G one ton heel. h estimate of 12-16 hours f o r  

Tho actual length of the dissolvlng time 

tAe dissolution of one ton vas made. 

The amount8 of 1-131 and Xc-133 in the m e t a l  a f t e r  16 days cooling mre 

os.timted a t  6150 end 6370 curies per ton mspectivelg. Assuming thct 505 of the 

ioai;le(2) remains in the dissolver a d  that there is o, 30% increaso over the averago 

in t h c  amounts of f i s s ion  products in t h e  outer portion of the slug, the dissolu- 

tion of one ton nould l i b e x t e  4000 curies of 1-131 and 7900 curies of Xc-133. 

Shea the  off-gas scrubbers w r e  not opcrsted, all of this sc t iv l ty  would be dis -  
-4 - 

chmged from the  stack. 

The r a t e  of d i s c h a r p  ma ostimctet2 from t h r c o  evolution curvos mastired in 

19L7 by t h ~  H. I. Divisions. These cumes indicated tha t  dth an eight hour dis-  

solving period the Xe-133 reaches a maximm in 1-1/2 hours and the 1-131 reaches o 

rn- i n  3-4 hours. 

indicated a xanon peak a t  abut throe hours and an iodino peak a t  a b u t  seven hours 

a f t e r  the s t a r t .  The m a x i m  rate of omission xas estimated a t  0.43. curies/sec 

f o r  Xe-133 and 0.14 cur-ies/aec f o r  1-131. 

ExtrapolatLon of these c w e s  to a 16 hour dissolving (Fig.2) 

These values wuld aklount to about 28 

uc/l of Xe-133 and 10 uc/l of 1-131 in t h o  eta& on the basis of an air f low of 

25,000 cfm up the stack. 

The 8tm-t was planned for 2000 on Docember 2 as a cornprodso betwen the A h  

Force's des l re . to  s t a r t  a t  0100-030@ on December 3 so that the nuximum would o c c w  

about daybreak, and the oporatlonls neod to s t a r t  ne 8oon af te r  sundom as possible 

80 that t h e  of the ac t iv i tp  would bo Uberatod before the inversion broke t h o  

next moIsling. W i t h  the s t a r t  at  2000, tho maxlmm Xe-133 ac t iv i t7  would occur aboub 

mldnlght and the m a d m u m  1-131 ac t iv i ty  would occur about O3O0, with a total sf" 3.2 

hours before sumzp to olimimte most of the act ivi ty .  

I ~~~~~~~ 
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C. Alrr Force: 

Ml-e neather forecast ing and observetian stetions were s e t  Up bY the Ah- 

'ikt.3er serv ice  to augment exis t ing stations in order to obtain sufficient data 

i3:- f o r e c e s t i n g  *e. mvsment of the cloud and to correlate t h e  e d s t i n g  conciltions 

wi+& t h e  activity pattern found. 

Reports of forecastbg and obsemtion stations over the Northwest were ut-& 

t o  get e c l e e  picture o f  t he  weather f o r  weeks before the test. In sddltion, E 

mobile Rawinsonde s ta t ion  and two p i b d  units were xnved l n t o  the V i c i n i t p  of t h e  

Hazford Project f o r  a -re detailed snalysis. The Rawbsonde d t  was placed at 

the Richlmd A l r p o r t  and one each o f  the p i b d  stetions at Rkshtucna and &ses Lake, - 

mported as 

counting rate meters, which were loaned to the E.1. Divfsiona f o r  p t a s d  d b r f n g ,  

axd also tx~ assist d a g  the f l ights ,  

d d i t i o n a l  ETectrodcs Officer to help wi tkc  the instellation of sfr 

Background d u e s  w e r e  established f o r  th8 s e a  fnstmaents psior to tho zvp, 
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There: 

- concentration in p s  o r  curies/mcte3 at  a point given hr the 

coordinates x, y, z on e sptemThore the origin is a t  the source and the x d b c -  

t ion  is down wind. 

Q - r a t e  of emission in gms/sec o r  curies/soc. 

Cy, Cz = are virtual dFffusion cocfficients f o r  the Q- and Ca m c t i o n s ,  respec- 

tively. 

U - &an wind v e l m i t y  in metcrs/arcc 

n - 8 pure number l y i ng  h t v e e n  0 and 1, 
-_ 

The precise value is  reported as a mea- 

sure of the s t a b i l i t y  of the etmosphore. 

h - the  height of t h e  stack in meters. 

Values o f  the cocff ic ients  Cy, Cz end n were abstracted from pcpers of Suttonle 

83 he used them f o r t o s t s  in Porton, England. This i s  one of  the weak point0 in 

such a mlculat ion since tho conditions a t  Hanford ere undoubtedly different  with 

would bs vnluablo in foreseeing hszards and in interpret ing results. T ~ G  coef- 

f i c i en t s  uscd in the calculations for  a 2001 stack ere given in Table 1. 
4 

Tabla 1 
Coefficients f o r  Suttonfs Equations on 

Diffusion In tho Loner Atmomhere 

Atmospheric n U cz I’ cy 
Condition 

mt  ers/sec 

Large lapse 7 0.165 
Zero or srrall 

5 0.095 
3 0.060 
2 Q,0475 

temperature gradient 1/4 
&derate Inversion 1/3 
Iarge fnversion 1/2 j 
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fn Figure 3 appear the  calcubted concentrations from a continuous point source 

200' above the ground a t  distances up t o  200 miles. 

meximum expected along the axis of the cloud if it i s  assumed tha t  miform zeteoro- 

logical conditions and f l a t  t e r ra in  are encountered throu&out the en t i re  path of  

the cloud. Tvo values are given f o r  each distence: (1) the coefficient of the 

equation 2 = k 

the  wind speed in meters/sec, and 2 is concentration in uc/l; and (2) the  actual. 

concentration f o r  an emission r a t e  of 0.05 curies/sec (close t o  the average expected 

f o r  1-13) and a wind speed of 11 mph. 

These coccentrations a re  the  

where Q is the r a t e  of emission in dcrocuries/sec,  U i s  U 

Figure 4 prescnt's an estimate of the  Tidth of the cloud a t  various Zistances 

- if it is  assumed that the  wind i s ' s teady  in-one direction. I n  this case the cloud 

width i s  defined as the distance betwean the two points on the extremities t ha t  

have a concentration one-tenth of the peak cojxentration. 

The madmum ac t iv i ty  expected a t  the  ground is presented in Myre 5 under the 

same conditions as for the a i r  concentratlons. 

steady moderate inversion condition ~ith a wind s-peed of U. mph i s  given i n  Figure 6 .  

The murid pat tern expected for a 

Fixed instruments w e r e  located a t  strategic spots where power was available on 

The location of monitcrhg instruments during the run is @veri in the reservation. 

Figure 7. 

out specially f o r  the operation and later removed. 

A l l  of the  counting r a t e  meters and mst of  the air scnbbers  were put 

Field crews t o  carny out the  following jobs were planned: 

(1). ~o men in four wheel drive equipment wore t o  attempt t o  locate the point .. 
oz maxim~tm a i r  concentration and make traverses across the cloud 

on portable CIM counters and small scrutjbers designed to pull one cubic foot of alr 

readings 

through a caustic solution. 

(2). Three men were t o  operate a radio transmitting GlJ countor, built bp the 

fiealth Instrument Development Group. This d t  wns intended to be sent up in a 
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bal loon  t o  severel hundred f e e t  60 thc t  traverses of  the cloud a t  the a d s  could‘ 

be made. 

(3) .  One man was t o  t r ave l  f r o m  the  intersection of mutes  4.S and 2s t o  

several  n i l e s  above Hpnford reading detmhable chmbers every mile and t&&g smll 

scrubber rad portable GM readings. 

(4) .  ~ l p o  men were t o  t rave l  frm paaco to ConneU w i t h  a mcording GM counter 

nnd n 1-1/2 Cm air scrubbor operated from a mobile generator. 

( 5 ) .  b e  man was b check all instruments durfnE; the m and t c  take s a  

scrubber samples on the  reservation. 

E. Coordination 

-- ~ 

In o d e r  t o  keep current w i t h  ac t iv i t i o s  i n  &&o field during the time ,of evolu- 

t h n ,  t h e  H. I. Emergency Plot t ing Room ct Patrol Headq\;arters m s  used. T i e  

nllowcd the use of three telephones and mzs conveniently located t o  WQB, the pa- 

t rol  radio stetion. Thus it was possiblo t o  obtain reports f r o m  the fiold cars 

by radio, from various swmy groups by telephone, and moteorologicol data from 

the epccial  units s e t  up ly the Alr Forces bj tolephone, This also allowe6 the 

use of the plotting morn f a c i l i t i e s  in conditions approxhating those of an actual 

emergency and mas very valuable 5n gaining inforrnatbn on techniques. 

The plo t t ing  room was manned Health Instnnnent Personnel f’rom 1900 on l2/2 

to 1000 on 22/3 and bp M Air Forces repesentative from 0100 on l2/3 t o  loo0 en 
* 



IIT. 'Eauimment and _3Focedurres 

In general, a brief discussion of t h e  equipment and p r o c e d h s  used fcJr a 

particular reading or aeries of readings is Include6 in tbe section presenting 

the dote, This section of the report is Lnfended'to dsscribe those items which 

sax  used generally throughout tha nm md procedures ;mi& were used Fr *Ae anelg- 

I was used on previous tests,  The o w  change is ix .the method of =is& a m p U f -  

cation 4 recmdlng. 

der replace the vacuum-tube slectromster c i r cu i t  and Brown recoAer.  

A vibrating-condenser rnonitron and un DtorUne-Clzgns ileco- .. - -  

The vfbratfag condenser onvcrts the 0. C. potentid- davolopd ecross the 

capacitor 'bp a collected chargo froa tb6 wl lec t iun  tube, into an A. C. voltage 

which is tbea q U f i e d ,  rectified, 'and meosuxed In CL vscuum-tuba vol tne tor  cfr- 

d t .  This monftron fs built around a nodifid Vibrating condenser mC2t was used 
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A schematic diagram of thc monitron oppcsrs Fn Figure 8 and c photopaph of 

1 complete m n i t d n g  set up iu F i y r e  9. 

l ec t ing  tube sfiom here is considersbly shorter than t h a t  used In the d r c r & .  

(The setup shown is  for ground monitoring z t  2 low veloci ty  air f low.)  

However, it nill be noted t h e t  the col- 

2. K.R.L. Dual-Channel Airborne Unit 
(7) This unit  was described in reference 1 and mre fully by t h e  designers 

Bowever, because the "C" chnnncl Rent out just p r io r  t o  t he  run, the set nes used cs 

a straight counting rat0 meter w i t h  no coincidenco canccllation, 

The tube bank mas different from these o r i g i n w  wod. Inst6ad of t he  

metel counters, g h s s  c o u n k r  tubos nere inser ted in to  1" bress sleeves by the  

- &strunen% division t o  d v e  npproxhatoly the samc donsity as the m c t d .  counter. 

3. ANE F i l t e r  Eox 

A standard ARC f i l t e r  box is mounted on thc  a i r c r a f t  in t he  posit ion shorn 

in Figure 10. 1% a ~ ~ ~ o m m o d a ~ a  tw 9 x 18n f i l t e r s  and pasaos a b u t  450 cubic foef 

of a i r  per  zlinute through oach f i l t o r  a t  150 d e s  per hour indicated &speed. 

4.  E x t e n e l  Counter Tube 

For the first tine on the  project,  ~KI external bata  counter mi wed. 

The assembly consisted of a Tmcorlab s t a in l e s s  s t o c l  counter tube mountcd a t q  

t h e  f i l t e r  b x  on tno aluninun brackets. A deflactor cap shielded the tube ikon 

t b o  d i rec t  Mast of the slip-strcam and also coverod the co-eudal connection, 

The c o - c d n l  cable passed through the f ront  mount and terminated at IS pro-amplifior 

just insldo the cabin of t he  a i r c ra f t .  Pulsos f r o m  this c a m d e - f o l l m r  stcgo 

*re fcd i n t o  a scaler for  counting. 

Rhen t h o  tuba was subjoctod t o  noer froezing temperatures it ?r&ctically 

Howevor, undor.mu?aar conditions tho performance was verg @de coascd counting. 

A skotcb and photographs of the assenbv follow in Figures 11, 32, and U. 

5 .  Scrubbcr I n s k l l n t l o n  

The Health Instruments Division ins ta l led  In t h o  a i r c r a f t  a system de- 

r986Refi- 
t l 2 2 1 3 b 2  
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s i p c d  t o  “scmb” b e e  iodine from the air passing tkCou@ it. 

cipal ly  of a tank c o ~ t a i n i n ~  about two 5‘631ons of scrubber solution (50$ 0.7i NaOH 

and 50% 0.W N q C + ) ,  and two glass vi001 f i l t e r s  (Figure U). 

tbrou@ the l i q u i d  from t he  bottom and splattered the caustic soLution on tho f i l t e r .  

1% Ccnsistad prin- 

Sliptrerm air f l o m d  

Bo’& the  solution and the f i l t e r s  were enalyzed f o r  iodine content. 

D i f f i c u l t y  vas encountered when t h e  system was in operation. It was f a 6  that 

by taking the  a i r  f o r  t he  scrubber from the  exhaust end of the conductivity tu5e, 

the  head of solution roduced the airflow through t h c  conductivity tub0 t o  such a low 

v d u e  t ha t  much of the conductivity sens i t iv i ty  was l o s t ,  and the scrubber had t o  b 

disconnected duriug the flight in orde,- tiiet t h a  raadings taken f r o m  the conchcti- 

v i t y  meter would be reliable.  

6. Halogen Detector 

A standard General Elec t r ic  fie& Detector ms pu% aboard and w d 7 p d  w i t h  

a recorder. The probe was t 3 p d  t o  a wind07 vith t h o  tip extending through the Win- 

dow into fhe slipstream. 

3. S i t e  S u m q  

Portable Geiger Counters used f D r  ficlld maa,llremnts were mostly t h e  Vic-  

toreen Ibdel #363A as l i s t e d  on page SCK-23 of the AEC Radiation Inz tnuen t  Catalog 

fl. 

l i s t e d  on SGM-188 of  the samo document. 

A few readlags were made w i t h  the El-Tronics Portablo Counter hc?el #Si43 as 

The counter used for the balloon aaccnsbns was a modified mark ll, M e 1  21 

Unit put out by the Radiation Counter bboratorios, Tnc. This inetrument uses a 

low voltagc thin walY. counter and is known locally as the  “atomic blink&. The 

ca8e and aU. eurplue p a r t s  were rcrmved ar:d the c i r cu i t  r e h e e d  on an aluminum 

rod framework wlth the tube protruding underneafh 

would be rcmvod. The hi& voltage was siipslied f r o m  t en  minimax ht ter i ca .  Et& 

so that all possible wi&t 

hpulso  was transmitted an a frequency of 19.7 megacycles by moans of an 11 ractar 

antenna which formed part of the cabls holdin6 the balloons t o  a mobilo pullc7 011 
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t he  ground. The 

the carrfer; the 
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counter pulse modulated a national 

detected pulses sere r8cordeC on 8 

Y . .. 

B1F-17381 

mo receiver dXch detected 

H d l i c ~ f e r s  Model Sa 

The counting rate meters s p t t e t i  around the area were General Rat30 U n i t s  

. .  
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These were operated by placing 29 ml of e 0.0% NaCX-0.U NazC03 solution in the 

tube, and pul l ing  30 l i t e r s  of air slowly througb the solution, The sass wool 

broke up entrainment and allonod intimate contact botween the a h  and the  solution. 

An estimate of 50% efficiency was made by calibretions during the  11~1. 

C. Labaratom 

A large number of scrubbor and vegetation samples were analyzed after the 

run. 

Scrubber solutions r e re  analyzed by neutralization of the caustic w i t h  n i t r i c  

acid  followed lq a precipi ta t ion with silvor iodide and f i l t r a t i o n  through a 1-1/2" 

ashless filter paper. 

h d m  counter (23% geometry) and corroctions applied f o r  backscatter, absorption 

in the counter window, and sample size. ('1 spiked samples accompanying the analyses 

averaged 50% yield. 

The f i l t e r  paper mas counted on the f irst  shelf  of a mica 

- _  

Vegetation samples wore analyzed o w  f o r  1-131 according t o  the procedure 

In every case five gram samples nore used. The results (9)  developed by hboeuf. 

were calculated to uc/kg of vegetation bj use of the  ovornll yield values obtained 

m i n g  spiked samples. 

Considerqble diff icul ty  was encountered w i t h  theee analyses due to the  

presence of large quant i t ies  of 1-131 i n  the laboratory following t he  11111. 

ber samples were taken i n  the laboratory a t  various times w i t h  the  r e su l t s  pre- 

Scrub- 

, 

sented h Tablo 2. 
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Air Conc. 
uc/l 109 

79 
36. 
57 

. 78 
7 

38 
46 
24 
30 

5 
19 

Y . .. 

Remarks 

A i r  cooler off 
Air cooler off  
A i r  cooler off  
A i r  cooler off 
Screens cleanedTAir cooler on 
A i r  cooler on 
A i r  cooler 0x1 
A i r  cooler on 
Water in air cooler cleaned 

Table 2 

SCROSBEX FROM IABORATQIP 
I 

Date 

=/5 

l2/6 

w 7  
u / a  
w 9  

Time 

1530 
1630 
2130 
2230 
0900 
uoo 

morning 
1400 
0930 
3.330 
2330 

It is believed t h e t  most of t h i s  contamination originated in the air supply _ _  

system nhich passos the eir t h o u @  r e t  >ads r i t h  the vater  recirculatcd. A sample 

of t h ~  mter from t h i s  unit  on 1215 ~ E V O  0.38 uc/l. 

As a r e s u l t  of this contamlnotioh, the blank vegetation samples gave posi t ive 

results f o r  several  weeks f o l l o w h g  the run. The ac t iv i ty  found In such blank 

~smples i s  given in  Figure 1 5  w h i c h  is a plot  of the average of a l l  samples run on 

a shift versus t he  time mn. 

1 e 2 2 b Is b 
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IV. Xetsorolom 

A. Ganeral Conditions 

[3n December 2, a cold front  oriented i n  e northvest-southeast direction 

passed the  EV Uetooralogy Station at  0500, 

ness with shower ac t iv i ty  pr ior  to t h i s  time, skies cleared immedbtely afternard. 

Southvest a s  at moderato ta strocg speeds began sometime pr ior  t o  the f ron ta l  

passage end conthued afterrnard. The weather outlook on the  m o d l g  of the 2nd, 

hcmever, wes for substantially reduced wind speeds after sunset. 

weather was expected t o  continue, and it was anticipated that an inversion would 

form early t h a t  evening. 

=thou& there was considarable cloudi- 

Thc current f d r  

Thus it was Gecided t o  go ahead w i t h  plans (Section 11) 

_ _  to b e e  the  run that evenfng. 

A t  Hanford Wmks and a t  a l l  nei&boring s ta t ions from which repgrts a m  

received Pia CAIl weathcr broadcasts over the radio, weather conditions were jdecf 

during the  ent i re  period of the run. 

stat ions reported any procipitotion 3r fog. 

ciable anwunt of cloudiness. 

period, with a ce i l lng  of  but 5000 feet, A l l  othor nearly r o p o r t b g  s ta t ions 

had e i the r  clear skies or hi& thin scattered clouds and unlimited c o i l h g s  and 

Skies ?em clear for the m o s t  part, and no 

Only at Spokane was there any appre- 

Here tho sky was broken t a  overcast most of the 

v i s i b i l i t i e s ,  Spokane was ala0 the only 

ciable ulnd speed du r ing the  t b  of the 

from the SW u n t i l  0200, after which time 

V a l l a  W e l l e  reported SSE 13 mph at 2030, 

of l e s s  tfiaa 10 mph. Ellensburg had the 

nearbg reporting s ta t ion  with any appre- 

mu. Hero the *d averaged ebout 15 mph 

the speed declined t o  less thrrn IO mph. 

but all subsequent reports vem of a s  

llgbtest nind of any reporting sta%fsa 

during the time of the run, and this atet ion a l s o  had the  locest tenperature, 21 

degrees being reported both at 0630 and 0730. The average of Ellensburg's 

hourly Find rc-prts from 1930 to 0839 h c l .  ma only 3.3 mph. No reprted S p O d  

excoedod 7 mph a d  calm m s  reported on fivo different  

The weather maps f3r t h o  period show a cold front 

north of San%rzncisco a t  1030 on tho 2nd, (Figure 16) 

~ccasions.  

pessing through Helena and 

I I 2 2 b b -1 



rrhiah passed b l l f a r d  Fork8 a t  05W. h steep pressure gradient on the 1030 rap ac- 

counts f o r  the strong winds a t  HE a t  the time, The 2230 map of the 2nd (Figure 17) 

shms a fur ther  advance southeastmmd of thc cold front. The stoep pressure p a -  

c'ient =hi& r a s  a f fec t ing  Ranford a t  1030 had by now passed eastnard reuultFng in 

The map of tbe 3rd (Figure 18) e h m  the  en t i re  Inland Empirs t o  be under the  

jnflaence of e high pressure ccU, although a new storm f ron t  off the  cozst has 

brought rain to the western and northern portions of VJashFngton by 2230. Beczuse 

of the f l a t  pressure gradient oli the 3rd, winds i n  the Pacif ic  Northmest had qui te  

e variable p c t t e n .  Hanford, Takima, Eghrata, and Pendleton had most ly  nest  t o  

ncrthwest flow. 

southeast flow. 

Walls Vallc and T ~ Q  Dalles, on t h e  other hand, had most3y east  t o  _ -  

The mips of the 4th (Figures 19 and 20) show the new storm f ront  advmchg 

eastward with a warm-front type occlusion shown pessing eas t  of Vancawer, B.C. 

and west of Lakeview, Oregon. 

logy Station, and m r e  mostly TI  to NTV again at  Ephrata, Y & b ,  and Pendlefon. 

Ismiston, Walla Wallo, Meacham, La Grcurde, and The Dzilles all hed mostly E to SE 

Winds on the 4th were NV? all day at  the HPl Meteom- 

winds on the 4th, while Spokane had NE winds on this day. 

The 700 millibar constant prcssure chart a t  0700 on t h e  3rd (Figma 21) shows 

th& the cold fmnt, which passed HV! 26 hours earlier, vas n m  ='cod T , t t k  a V- 

f ron t  approaching HW f r o m  the SW. The resultant mum a b  advection broum in- 

-creasing hi& cloudineee to HW during the day. The chart a t  0700 on fhe  4* 

(Figure 22) ehhws warn air advection over all of Washiagton, Oregon, a& fdahs. 

T h i s  brought l i g h t  r a i n  t o  large portions of  Tfashingto?l and Oregon before 2230. 

Hanford ley just outside of  the precipi ta t ion belt a t  ~ 0 0  on the 4tb, but Ught 

r e b  began f a l l i n g  a t  the Ueteorology S tc t i ca  a t  0150 on the  5th an6 continued 

u n t i l  0510, leavfng 0.05 inch of precipitation. 

I n  the hour pcriod ending a t  2230 on the a d ,  the procipitatfo.. n erea 
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covered 111 of Vashingfion and 9 l l r g e  sectiol: o f  m p n .  

light. 

the HT Pe teo ro loa  S t a t l o c  at O!jOO, 

s t a t i o n .  

kzaunts, honever, were 

T h i s  precipitation ras e l l  sssociated with the cold front w h i c h  passed 

?mcI? i ta t ion  amounted t o  o n l y  e h c e  at t h i s  

During the 24 hours ending at 2230 psT on the 3rd, pmci$tztiDn Fn the Pzziric 

& a r t h e s t  waa confinad t o  the mstern end ncrthern positions of ;?ashfn&on, b u u b ,  

h c m w r ?  were n e u g l b l e ,  as skies were most* c l e a r  Over the fro- passage on 

the  previous d q ,  

During tha 24 hmrs endlug at  2230 F3T on the Lth, tha new front &mcfng 

fwertfoa. Under the conditions fmn 2030 t;mtiT 2300, stack affluent could havs 



Table 2 

1 Dilution Fac to rs  I 
Time 

i 2030-2100 

Dilution Factor i 

The tern mdilutha fachr“ was used by Dr, P. E. C h u r c h  to describe t h e  minl- 

mtrm dilution of gases a t  muld occur befare thq Btrike the‘ grad undor the 

edsting meteoro logiml  conditioob!m) Aiz *&ftW condition indicates that the 

- gases will not  much the pund nithin e zadius  o f  5-10 miles. These factors were 

measured bp Dr, Church w i t h  a smke geencmtor end U@t absorption apparatus aad 

correlated empirically with the meteoml:,gicaL conditioae. 

The d a c e  temperatures and instantaneous differences between th~ ntrface and 

tower temperztures are given fn Figures 25 and 26 fQr Decombor 3 and 4. meu- 



mm -22- 

intervnls fmm 1930 to 0830 

Table (G 

. -  - - 50' h~el 
Rj - 2001 b v e l  

' m - 400' Level 
YaL-imn 
Spokane 
Wnlla Wallrr 
Pendleton 
The Ddles  
Ellensburg 

I -- 

I RESULTANT SURFACE WINDS 
1 I 

Ave. S p e d  - .  of -1 

279O 32 2.7 
2 7 8 O  61 5.1 
2 7 7 O  81 L E  
2 5 L . O  18 1.5 
253' 116 9.7 
U 8 O  ab 7.0 

3.9 
1.1 

133O A7 
13 
16 1.3 

U0 
330° 

AaFmith Resultant $ I S ta t ion  1 of Resultant W i n d  U e s  Gone 1 Resultat # . \  Wi 

P- 
i 

nd : I I I 
1.2 HTl - 71 &vel 285O 15 - -  

from tho zaps submitted for stctions in the Northwest are pmsented in Table 5. 

Tho speeds are recorded in knots c6 i s  customary in such maps. To convert to miles 

per hour multiply by 1.15; to convert t o  kilonetere per hour multiply by 1.85. 



Fllensbnrg 

u00-72/2 m - 2 0  RNR-20 %20 m - 3 3  
2000 m-8 NNV-8 w=4 mGL72 XN-29 
0200-l2/3 sE4  NNE-5 %T-16 m-I.& NNG-19 
0800 E 4  m-4 E-5 SE-10 ESE-K 
uoo B E 6  $E-8 E S G B  SElt ssE18 
2000 NNE-n SE-4 El2 SSE-15 Sn-18 
0200-12/4 W-2 m-2 E-9 SSE16 Sn-25 
0800 , clm Cln E + 10 I SSE-16 S-24 
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Specfel p i l o t  balloon runs were also nude ky t he  Air Force at 'Ases Lake, 

Tashtucna, and Richland and by the €ET &teomlogy Group at the 622 Wi.Ui.~g* The 



A s-7 of *&e nind data from several locations is given in the wind maps of 

Figures 33 and 34. k series of f a r  &=rows is @veri for each Imatioc w i A h  the ".op 

a r r o w  representing the wind a t  the surface and the L b e  arrows. belon, the orind at 

2000', 40001 and 6000' respectively a h v e  mean sea level. These readings are ones 

f akn  in the period indicated e d  may o r  map not be representative of the ent i re  

I-qriod. 

These maps indicste the wester3 and southerly winds encountered at  the s t e r t  

of *the period. 

sopbe locations, partlmlarly in the hi@er altitudes, to a northerly caqonent. 

T h i s  component is quite evident in the readings fmm OZOO-O&€l. After o600 on 

JZ/3 t h e  . winds shifted t o  8 d e f k i t e  easter lp  direction d th  a st rung northerly 

Between ZOO on 1213 and 0200 on U/3 them is a slight U t  at 

-Component mar RiehtnrrA. 

n m r e  stable. UL sacc8edfng radiosonde obsematfons ahon stabill- tu the fewer 

levels to such a degree that any offlueat remainlag fa the Lower 2500 feet would 
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V. Zvolxtion ivleasurements 

A .  Semolim? 

The sampling line from the 50 foot l eve l  of tho s t  

w.s used to oSCein samples of t.he steck gases. A Ulotoaire pump pulled a stream of 

s k u t  0.5 cfm of gases into the buildin&, past  e sampling port, and wastz gases 

n - - i s  e q o l l e d  through a scrubber containhg a solution of sodium hydrorlde t o  +AS 

E . x ~ ~ L  disposal stack on the roof of the 232-T BuildiDg. Samples of the 22s c e x  

taken appro-ximqte1.y every 15 minutes in evacuated, one l i t e r  boil ing flasks t ha t  

contained 10 m l  of a 0.5N i?am - 0.5N Xe$03 solution. 

cock leading t o  the  stack gas l ine vas barely cracked so t h a t  the ges flowed in over 

a period of 30-60 seconds. 

t h e  sampling port was 5-10 minutes. 

FThile sampling, th3 stop- 

The estimated holciup time in tho Une  fzomth? stack t o  
- _  

This saqling lina had been usod i n  t he  past  t o  obtain 24 hour s.qples of the 

stack gases employing a small scrubber aiid f i l t e r  t o  obtain 1-131 and par t iculate  

ac t iv i t i e s  separately. The resu l t s  aere ccnsfsterit d t h  calculated mounts expelled 

assuming 90% efficiency of t h a  scrubber on the dissolver. 

133 E. Xe 

Tho one l i t e r  samples of gas were shaken noli and allorrcd to stand f o r  

several dsys t o  rmiove tLe'I-131 fmni t h e  air, The f lesk was connected to LVI evecu- 

ated one l i t e r  ionizetion chamber and the gas allowed t o  divfdo between the tno 

units, The ionization'chamber 19~1s then bled carefully to atmospheric pressure w i t h  

air and the i o n i 7 ~ t i o n  current measursd with a vibrating reed electrometer, The 

readings nere ckpressed as curics by the  folloxdng correction factor:  

Assumptione t 

(1). 

(2) . 
(3 ) .  

Average specific ionization of beta par t ic les  is 120 ip/cm. 

Bvoragc path length in the  c h b e r  i s  six centimetcrs. 

Ionization f r o m  gmma radiatior. is ne&@ble. 



Tho results of this sa.op1ir.E are given in Figure 37 which is a plot of the 

concentrstion in uc / l i t e r  versus time. 

t i r e  scrcpllng poriod assunlng an sir flow u j ~  the stack of 25,000 cfm giuoe a value 

of ap?roximateQ 20,000 curies w h i c h  is higher than the calculated e s t i m t o  by 8 

factor  of about W e .  T h i s  discrepancy may be due to uncortsinties in the tal- 

cule.tion glven above, in t he  air flow ul, the stack, and possibly in the a s suTt ion  

h i n t o y a t i o n  of this cwvr? over the en- 

of 3 s  h c r e e s e  the amount of fission products in the outer layers of tlie slug. 

ThQ shape of the CUI'PB slld the consistency of the  points indicate adequete sampling 

llnd measuring techniques . 
Decay curves Tern run on two of these samples by reading the chmbers a t  in- 

These curves are given in Figure 38. tervals on the v i b r a t i n i  reed electromtar.  

The sarly p ~ r t  of ths decay checks t 3 e  5.4 dcy half- l i fe  of Xe133 very closely. 
_ _  

The failing off after a fac tor  of 1X dacay i s  belioved to be due t o  t h e  presence 

85 of K r  . ' .  
c ,  1-131 

The NaClH-i\Ta3CO3 L. solution l e f t  in the sampling flask a f t e r  the renova of 

Original expectations 

of this solution would suff ice  to give zbout 1000 c/m 

the Xe-133 Bas sunpled and enalyzed f o r  t 5 e  1-131 content. 

indicated t h a t  about 10 

on the first shclf of a mica window countor. Analysis of this quantity lqr procipi- 

tat ior,  of silver iodide, however, indicated that tho concentrations vere lovier than 

expected by a f ac to r  of 100. 

results presented 

s tar tod ira the samples on &ch it mzs necessarg t o  use sampling flasks w i t h  rubber 

. 

Analysis of the onti re  sample i n  each case gave the 
a% 

The Inconsistencies 3n the points mer 0300 Figure 39. 

stoppers d w  t o  the f a i l u r e  of a shipment of glessnaro promised fo r  tno weks 

earlier t o  arrfve. 

could be added, with some sli@t & a h  in consistency. 

Attempts nore d e  to  analyze tho  stoppers so t h a t  this value 

Two things were puzzling about this curve; the t o t a l  ac t iv i ty  up bbe St&& 

upon integration yielded only 58.8 curies, a value only 3.5 of that expcted; end 



- 28 0 

I 

ANALXSIS m cC)!n3JsATE 

H+ 0.39 N 
& group Not detectable 
cu, A B  POUP Not detectable 
Fe, Zinc group 19 mg Fe/25 ml condensate 

No A1 o r  An p u p  
Alkaline Earths Not detectable 
Na Hone (Flane Test) 

_ _  

HVJ-17381 

t h e  high concentration r e m i n h g  a t  0600 on the morning of U/3, presumbly the 

tail of the dissolving. 

of condensate from the sanpl ing  line. 

An investigation of  the sampling system yielded 2700 m3 

An aralysis of t?.?fs material corrected for 

the  volume of a i r  up the stack durin& the run gave a value of 7780 curies which 
. .  

i s  high by a fac tor  of two over that expected, but s t i l l ' c l o s e r  t o  the proper order 

of magnitude than that obtained i n  the scrubbers. 

Because of the amazing efficiency of this scrubber action, a chemical analysis 

of the condensate was made with the r e su l t s  given in  Table 7. 
6 '  

ionization chamber with argon for measurement on the vibrat ing reed electrometer, 

Two such un i t s  Indicated t h a t  about 1'7% of the xenon was dissolved which, assuming 

saturat ion of the  ol ive o i l  by the one l i t e r  of a i r ,  would give a solubi l i tg  of 5.7 

uc/l of xenon per uc/l of air. This would indicate t h a t  using one l i t e r  of ol ive  

. o i l  r i t h  a dotectable w e n t  abv8 backgrmnd of  knperes, it should be pos- 

sible t o  detect  about 4 x loD3 uc/l of xenon h L4e a i r ,  The coablnation of the 

olive o i l  with an internal proportional counter should give poss ib i l i t i es  of mea- 

surfng even lower concentrations. 

A t t a m p t s  t o  measure the  oxidation s t a t e  of the 1-131 in the gases failed be- 

cause of the low ec t fv i ty  obtsiwd. An analysis of the condensate fmm the s a -  

pl ing  line e v e  approx. 48% of the iodine as 12, SO$ as ZI and 10% as 103- or 



higher oxidation s k t e s .  

gaseous nitrogen ozidcs are good redxcing a m s .  

TEs s p e c t m  m s  unSou%edIy distorter!  since nost of t h e  

The small scrubbers used in the fie16 f o r  i-l.31measurement m r e  teeter! by 

p u l l i n g  one l i t e r  of air through three of t i e m  and analyzing the sodium carbsate  

so lv t ion ,  A value of about 46% efficiency was obtalPed. 
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VI. Surfc.ce i t m s u h e r i c  headin= 

6.  F i o l d  Crena Kear S t n c l  

TZO g r o q s  m r e  o p m e t i n g  m a r  tae stack ri i tn foc -wheo ' l  

a36 sssignncnts  t o  maka mssurczents i n  t n c  mst l i k e b  l o c r l i k j .  

USG "the t r a s n i t t i n g  C-eiEr Countcr suppcrtad t.bove ths p.ounl  by 

laoos t o  Gbtcin trsverscs of the cloud. st approximtc-ly the a d s ,  

operated frolli 6 m b i l e  generator. 

from thz stack a t  2030 on U-2-L9.  

15 mph zhich cmsed considerable c h g  on the balloons, and altnou& t?.?cra m s  necrly 

400 yerds of q l o n  cord attschec? t o  the bzllocn, tho m i x h u m  hsight rdacl;.ed by the  

br l laon was 75-100 feet .  m y  th roe  reedings were wde with t h i s  unit, rdi% the  

cord sppercnt ly  fra:zed p.t the  point t h a t  it c r x s c d  t h e  guide from the  winch aa6 

broke a t  approx ina tdy  2230. 

This =it was In the f i e ld  in line Flith tihe ~P.SLX 

Thz r ind velocity during this p c r i d  EES ahmt 

Tine u n i t  m s  h t s r  fmnt! mar PleRsant Vien, ?%shing- 
_ -  
ton a polnt about 55 m i l e s  evqy m d  j0 s3utb cf eost fr9m the T plant  steck. 

Time raadings take2 cn tho e q ~ ? u e n t  a m  g5vcn i n  Tcble 8. 
Table 8 

Pe.lloon Readfins ' 
I-----.. -- --- - - --..---_ _. -_.------. - 

# 
1 Location -..+. I c/n-; 

I 60 1 
i UJO 21ko I 

2200 235C 
t - 

i 2215 I 3340 I 

Backpound 
! 1c100' I? - 200 PJ Gets House 
, 175' N - 200 W Gate Xouse 
* 100' N - 200 Vi' Gate House 

A f t a r  loss of the ballmn, t L c  p 3 u p  joined in making rcadbgs with the sccond 

The socond f i e l d  crow m s  assimed t o  locating t h o  point of raldmun deposition 

--- -.- --.- ---,L -_--- 

CTBW. 

and making neasurenents and traverses. Pimediate readIng3 vera m33 rd th  p r t a b l o  

W countcrs he12 in the air; ono cubic foot  sa~pl3s wro aleo taken with smnil scrub- 

bers designed to  obtain t he  1-131 contsnt. 

eftcr about 2300 m l2/2 w i t h  chl.f ' thg. a d 8  +ich wde tho location of arrg singlo 

Considerable difficulty m s  encouuterod 

spot to run t h e  trsvers3s extrcnely d i f f i c u l t .  

a c t iv i ty  occurrod appearod to considcrebly closer t o  the base cf the stock than vas 

& g a b  the point at which the mudnun 

oxpectcd. Inadequnte t e s t i n g  of tho oquipnent used f o r  s q l h g  was 
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indiceted when certain of the hand pumps used for pulling the samples fa i led.  

Thc r,ndings obtaixed by t'njs &roc? k! L\e f i c l d  z r t  given h kk2.s  3. 

Table 9 
FEID READINGS 

2110 
2135 

21?5 
2 u o  
2150 
2206 
2220 
22211 
2230 
2235 
2300 
23 07 
23 10 
2321 
2334 
2335 
2338 
2340 
2342 
2345 
2350 
23 54 

u-3-49 

0022 
0029 
0035 
0040 
0045 
0050 
0054 
0055 
0108 
0115 
0155 

0155 
0202 
0217 
0255 
0300 
0305 

Location 

1000 yds. N 200 W Gate 
1000 yds. N 200 W Gate 

Route 3 mi. 18: 2 
1000 yds. N 200 W Gate 
Route 3 mi. 1 
Rsute 3 mi. 3 
Rout0 4s mi. 1 
3000 yds N. 200 W Gate 
111 mi. I? of Met. Twr. 
Route 4s mi. 1 

200 VV Gate 

103-I" Area 
Route 4S mi. 5 
Route 3 mi. 3 
%Ute 4S mi. 7 
Route 4S mi. 3 
Route 4s mi .  9 

Route 4S mi. 3 
Route 4S mi. 15 

Route U mi. 3 

l/4 mi, SW of I k t m  Twr 

Route 4s mi. 9 

Route Ls mi. 5 
Route 1s mi. 7 
Route 4s mi. 9 
Route 4S mi, 11 
Route 10 mi. 1 
Route 10 mi. 3 
Route 10 mi. 4 
Route 16 mi. 5 
Route 3 nd, 1 . 
Route 3 mi. 0 
200 W Gate 

Route lls mi. 10 
Route U A  mi. 13 
200 E a s t  h a  
200 W Gate 
1/2 mi. S. Met. Tm. 
Administration Bld g, 

200 West Area 

T 
c/m 

750-1000 
3000 

500 - - 
3000 
1000 
1200 
3000 
1000 
lorn 
1500 

125 
1000 
2500 
1500 
2500 

800 
1000 
700 
800 

- 

160 
60 
80 
60 
lo 
20 
20 
20 

532 
2000 
7400 

330 
300 

.5 00-2 000 
2000 
3000 
1500 

- 
Reedings 

Scrubber 

Kery narrow b a d  of acti- 
vity - approx. 20 paces 

A t  estimated edge cloud 

Inst. Contaminated 

Inst .  Contaminated 
bst. Contaminated 
Inst. Contaminated 
Inst .  Contaminated 
lnst. Contaminated 
Ins t  . Contaminated 

Instrument lator shorn to 
haw backpound of 2000 c/m 

General Reedings i n  area 



TilUt? 
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0310 

0315 
OLOO 
a405 
OLQ5 
0512 
052C 
0535 
OS45 
0620 
0620 
0624 
0631 
06LO 
06LO 
Q 6 4 l  
064.3 

0650 
0655 
0700 
O n 0  
O R s  
0715 
0725 
0735 
0740 
0745 
0745 - 
07u 

I 

I 7.7 10-5 

A ,  

-32 - 

4.8 x 1- ! 

Table 9 (Contfnusd) 

200 fl. 'RT, Twr. #4 

500 yds. s, Met, m. 
corner 200 W 

50 9 E, Stack 

M / z  mi. s 200 R 
but% 3 m i .  3 
L4/2 m i .  SE 200 B 
2 mf. s Route 3 nri, 3 
200 yd. E 231. 
%Ute 3 mf, 3 
Route 3 mi. 3 
200 ;.de SE stack 
Loo y d  SE stack 
200 pd SW stack 
L mi. SE 200 PJ Gate 
I/Z mi, S.W. Gate 

I 116 10-4 
6.0 x . 

n 
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The sens i t iv i ty  of t h e  tcnalysia of these scrubbers is estimated a t  3 to 

4 x loo6 uc/l due t o  the contaminated conditions of the laboratory. 

A se r i e s  of readings were taken the Survey Group of the Operational Divisian 

ly the  use of f i l t e r  papers l a t e r  counted on a 30 mg/& Gid tube i n  e. lead pig. 

These 2ate corrected, f o r  an estimated 105 retention on the f i l t e r  paper, are 

Tims 
Sample b c a t i o n  
Removed 

2.400 Roof 2 m  
2400 
0035 

0050 . In 222B 
0055 Blw 

0315 224B operating Gallery 

In operating Gallery - 27m 
fn 221 B 

_ -  0045 In canyon - 27lB 

0305 Operating Gallery - 271B 
0315 2 7 U  Roof 

2223 Hall 0315 
0320 Fbof 2243 
0500 221 B Bldg. 

224 B Bldg. 0505 
0505 222-B Bldg. 

+ 

given in Table 10. 

Estimatad Conc. 
uc/l  

. 2.4 10-5 

4.5 x lc+ 
3.3 x I& 
3.8 x 10-6 

2.4 x 10-6 
5.5 10-5 

2.6 x l d  

2.3 x lr 
2.8 x 1d6 

8.3 x 10-5 
3.1 x 10-6 

3.2 x l(r6 
3.6 x 
3.6 x 10' 

Table 10 
FIED FII3EX SAMPLes 

A se r i e s  of tkgroid counts on 1215 on the men operating close t o  t h e  stack 

p v e  no values greater than 7 c/m above background, This value is not sggnifi- 

cantly greater  than the background. Several measurements on thyroids with por- 

tab le  counters at the time of the run were positive, but were later shown to be 

due t o  contamination on the clothing. 

B. Detachable Chamber E!easnrcmants 

A series of twelve detachable ionisat ion chambers, desi-ted asL8 - 22rs 
were loceted a t  mile Intervals  along routes 2s and 2N t o  a point several d e 8  

above Hanford. These chambers consists of E bakelite case 7" in diameter and 

9" long with 7-1/16" long ccntxzl clxt;.odc 114" iii  d k m t s r .  The oloctrade 1s 

I \ 2 2 b 8 %  
.. -- 
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insulated T f i t i i  pokvsmenc; f,mn t h c  ccse nhich is made conducting b;r a coat of 

,-belt on t h e  i nner  s*arf3ces. 

by drilling one inch diameter holes arid covering w i t h  0,001" alumbun fo i l .  The 

chmbers are  chargod with a battery operated minolneter and placed at  t h e  desired 

Iocc t ion  for the pcriod of time of interest ,  af tsr  =-hi& t h e  loss  of chmgs is 

read 

About 5O$ of t h e  ereti of t h e  case has been removed 

a mbomstcr. Tests have M X c a t e d  that the 0.001" drrminum w i l l .  absorb 

about 50% of t he  beta r a d b t i o n  from an 1-131 source close to t h e  chmbcr. 

Readings mcre s t z r t a d  on these chzacbm about 0700 on 22/2 a d  conthued un- 

til 1000 on U/3 w i t h  one 1or.g breds between 0500 and 0900 due to difficulties 

with t h e  fiutomobile used. 

m d  semplcs dt3i the small caustic scrubbers - imd f o r  cstination of 1-13 in t h e  

air, These recdhgs are presented h Table U. 8s tho averam 0-3 neighboringlo- 

cations. 

S o w  rm6ings  were s l s o  W e n  w i t h  portable (3 cow.tcrs 

- _  

-4) 





The chamber readings fluctuetc arourd the  hackpound expected. These ci?ambers 

d e n  leak tested f o r  a 24-hour period averaged 0.026 mrep/hour w i 3 h  a stancard de- 

v i s t i o n  of 0.005. 

a backpovnd d r i f t  rete over a short period ~5th a consequent e d  total  mount 

sf Sischarge. 

1000 on ~ / 3 ,  were for e longer period an& check t;he average f o r  the leak t e s t s  ' 

The large fluctuations noted 3n the table a=e due t o  r e d h e  

It i s  of interest  to  note that  the lmt values, those read a t  0933- 

m r y  wel l .  

The small scrubkr  samples fo r  1-131 were all apparently positive, but I n O S t  of 

- t h i s  activity has been attributed t o  contamination in the laboretoIy which waa 

close t o  the 200 W stack. An apparent l i m i t  of sensit ivity for the analysis under 

the conditions was a b u t  2-3 uuc/liter, 
- _  

On this basis OQV the sample from route 

Reedings made on the smaller detacbble chembors used for r0utir.e monitoring 

of radiation levels at locations where EO power is available Indicated no response 

t o  the act ivi t ies  liberated since readings continued a t  about the  same l e v e b  affer 

the  run BS before. 

intensity on these units designed t o  integrate reedings over a period of d v a  OF 

weeks. 

This would be eqecte? f o r  a short exposure of rehtiVeu 

- 
A weapons carrier with e two KVP &enorator operated between Pasco and Cornell, 

Plashington f r o m  0000 on 1213 to 1200 on ~ / 3 .  bionitoring equipment tncluded a 

'btoeire pup jnUb..g 1.5 cfm of a i r  throu& a caustic scrubbs t o  monitor f o r  

I4?1, a GM tube locording every 64th pulae through a scaler on a micro- recor- 

der an6 portable Geiger Counters carried by tho driver. The solution in the scrub 

ber was changed a t  approximately one-half hour i n t e m l s  w U e  the  unit traveled 

at  an average epeed of 20-30 mph. 

S o w  difficulty was encountered with the pen not L W g  on th6 xworder, but 

t h o  GIJI counter was allowed to n m  thruugLout tihe periods dsacribed belor as the 

SRmFling times and the average counting rate noted. The results of t5e nea8UzS- 

mP 
f I 2 2 / ) 8 5  b 



merits by this group are given i r i  Table 12. 

S a p l i n g  
Tlme I 

1 

- .  

0000-0100 
o1oo-ouo 
OU&OZ3.5 
0215-0310 
03 10- 0340 
0340-053 0 
0530-0615 
0615-070 
0703-0730 
073O=OSOO 
0845-0915 
0915-1000 
1000-1030 
1030-1100 
1100-1130 
13.30-1200 
1200-1400 

U30-1500 
15 00-1520 

Location 

-- 
22 m i .  N Pesco 

Connell 
8 m i .  S. Connell 
21 mi S. Connell 

Pas co 
17 d. N Pasco 
1 m i .  S. Connell 
21 mi. S. Connell 
21 n;i. S. Cormoll 
Pas co 
3 m i .  N. Cornell 

Eltopia 
32 m l .  N. Pasco 

It, mi s. Conrie!-l, 
Pes co 

Ri cht a d - l h t h  
limits 
4s mi. 13 
200 E 
200 E 

7d. s, C O M e U  

GI1 Probe 

218 
222 
135 

The background of these scrubbcr analyses new hi& duo to  contarninetian of tho 

laboratory. The limits of detection were probably on the order of 3 x 10-5 mim- 

Euries in the sample. Thus, most values up to noon wcri! o f  dubious significance. 

The values obtained between noon and U30 around Richland and the 300 Area are de- 

fh ib ly  quite positive. The scrubber results are also confk.med b~ the contor. 

The counter results are d i f f i c u l t  to exp lah  s h c o  backgrounds rt t h e  200 &st 

Ares on l2/2 were on the ordor of 32-46 c/m. Tno lncraase owr this background 

noted from the first mcasurensnt at W i @ t  mmy be due to faulty operation of the 

equipment Kith tha vohlcle in notion or could be due to the presencD of XeUf  

KithOUt 1-131. 
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I). 1-131 Scrubbers 

A of 28 of the l c g e r  air scrubbcrz were installed at kcy locr t ions,  

usually nhere an air pump mas already prcsert .  It WRS hoped that t'ne zc t iv i ty  

noidd be blovn aray from the regLon at a fairl3- consistent ra te  and the Fntcgrzted 

m m t  of i o t 3 m  could bs obta3neZ 

Ihst  of tLess units w e r e  startee with fresh solution between 1000 a d  2.500 on 12/2 

and rmoved between 0400 and l3OO on 12/3 i n  an a t t eL i t  t o  f ract ionate  t h  pickup. 

Th~i rcsults f rom the66 units are @v.Zn in Table 13, 

estimating e 10-20 h o u  depositiou period. 

i I 2 2 e 8 'I 
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The recults m r o  czlcul5.tad t o  micmcm5es pz Xtcr asdmni.rig tact tihe start 

of activit,- pickup ras rt 2000 on 12/2, &SI extrene amunt of tmuble occurred wia 

t h e  scrubber solution drybg out an8 ~ 5 t h  pmqs stopphg durlng t h e  time of the 

IT?. It k s  been iorpossible t o  duplicate the drying on either t e s t  runs o r  kter 

nctud  oprat ion.  

The l i m i t  of s ans i t i v i ty  on the emalysis pC these solation ~ 8 s  a.43 x loo3 uc 
for the first nice samples U s t e d  in the table and Banford picked up on l2,'3. 

Unit for the  others was 0.08 x lr3 uc. 

The 

Thc resu l t s  indicate t h a t  the ncjor 

For t ion  of t h e  cloud passed over t h e  3W Arw - Richland area a f t e r  0900 on 1213 

since t h 3  ac t iv i ty  i n  the lnter scntbbers vas considerably p e r t e r  than the ones 

ob%aiIied 2uring thc  run. The cxtrenely high resul t  at 222-T is conpletely unex- 

pected since this location is only 300' fron the h s c  of the  stack i n  a southerly 

d i rec t  ion. 

Several of these scrubbers were poccded & CFlS tspo  6 f i l t e r  pipers, routho ly  

used t o  monitor for the aerosol trio of activity usually coqoscd of the  longer- 

Uved f i ss ion  elements. 

counting on a mica window coudxr.  

estlmrte of the  f rac t ion  of the t o t a l  activity as measurad 9 the sun of t h o  s c r u b  

These f i l t e r s  Fer6 collcctcd on 12/7 and measured bjr 

The deta fron Wee filters, along r i t h  an 

ber and f i l t e r  ac t iv i ty  i s  aven in Tabla U, 

t h a t  the bulk of the a c t i v i t y  on tho f l l t c r  paper is 1-131 since its concontration 

It muld appear reascnable t o  e8sum3 

in .the air was so hi&. The lack of proper operation with the m t o r s  and the 

rwsterious dryhg of the scnibber solutions combined t o  nuke these c s t b a t e s  very 

unreliable and probably on the h5& side. 

6 t % 2 b 6 c 9  
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Decay curves on these f i l t e r  pe?er$' wfcated tkt bett%r than 9 s  of the 

estimates f o r  type 6 paper of l&2$ retention when the errors in t\e col'edioaq 

818 considered, 

E. Fixed tnst,rrments 

Fixed rec=rrding lnstrrnaents opsrrtfng during the run consisted of Tour thia 

nrlddle of the south fence of the 200 9 &-ea, in the nortbest corner of the 200 

counters d t k  2* d h x t e r  W t e r  papers a z z g s d  so that air was pulled PJ~enzctely 
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\_ paper was in operetion in 'the 300 b e e .  

although the resalts would be by no mems q u a t i t a t i v e  for  1-131'sbcs past experi- 

1% v,=s expected that. these ur.i+,s w w l G  show some iqdication of the act is i -  

ence fndicates that only 10-205 of the iodine in the stack gases -sill de-posit on the 

f i 2 t e r  paper, The overall geometrg of the four units hes been measured is; the past 

The three inctrumezts i n  t h e  200 3 area indicate a def in i te  increase i n  red- 

i&gs shortly a f t e r  nibi@t on the second. .Tne i n s t m e n t  a t  Richlard iniiicates e. 

que3fioxitle increase a t  about 6 : 0 0 ~ ? d  rith a definite increase shQrtu G t e r  noon 

on t h e  th i rb .  It is possible t o  estimate the  activity causbg these lncreenes @' 

nat.bg the time required f o r  the couxtiqg increase and assuming a 10% coliection 

efficiency of t he  f i l t e r .  This information plus the ac t iv i ty ' ob tabed  & cowt ing  

th6 filter paper on a mica window covnter is  $veri fn TaXe 15. 

The s a l 1  increase a t  the 200 W Gate ir coxparison with the other locations I s  

ra ther  surprising since this is nonnally tbe "hottest spot" on the  reservetion. 

Decay curves on the filter papers af te r  removal from t h o  ins t rumnt  m c 6 t e d  that 

the ac t iv i ty  collected m s  all 1-131. 

period of f ive  half-livss, 

These deczy curves wore followed over a 

f i l t e r  paper f o r  three hours a d  allowed to d e w r  for +-e hours is avon b 
Figure 4.3.. The collectfon end d e c q  of radon dau&ters is quite apparent. If the 

s4mall activity due to ThE is  ignored, t h e  result a f t e r  the three hour docay should 
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be an indication of the amount of l o n p l i v s 5  ac t iv i ty  collected. SFDce this is an 

expirimentel unit, no eccmate geometry velues aro avcilable. Tabls 16 is 8 sum- 

metioa of t h e  msults from this counter after the "three hour decay period. 

ting rgtes were corrected t o  microcuries assuming 10% col l sc t ion  efficiency of the 

filter and 15% geometry. 

Coun- 

Table 16 
300 AIL$ CONSTMT AIR MONITCR 

1800-2100, U/2 
2100-0000 
0000-0300, 12/3 
em-0600 
0600- 09 00 
0900-1200 
1200-1500 
1500-1800 
1800-2100 
2100-oooo 
0000-0300 U / 4  
0300-06oO 
06004900 
0900-1200 
1200-1500 
1500-1800 
1800-2100 
2100-0000 
0000-0300 12 /5  
0300-0600 

1 ;  
i l  
! 2  
i 1  
1 2  
' 1  

2 
* 1  

2 
1 
2 

I 1  
1 2  
' 1  

2 
1 
2 
1 
2 

30 
40 
45 
60 

260 1 525 
370 
575 
410 
625 
470 
630 
4-40 
690 
430 
690 
430 
680 
a0 

I llo 

- 
1.8 10-7 I .. 

! 0 
0 - - 

I 1 I I A 
I 

Decay curve8 on the f i l t e rs  followed t!m half-life of  1-131 over one and one- 

half half-Uvea . 
These data would indicate thzt tbe major portion of the cloud at the 300 Area 

passed between 0900 and 1800 on December 3. Tds confirms the reading f b m  the 

Richland Constant A i r  Monitor. 

(2). Counfinn Rate Meters 

General Radio counting r a t 3  mters  opereting a sneU 30 rile/cn;! Gl tube 

mounted on the outside of the bxilding yere located at the  100-X Area, RLverlend, 



200 ;7 Gate, Si te  Survey headqumtess in t i re 200 3 Area, Z m b n  ci%, an6 h s c o ,  

b gmeral the operation of these uufts was poor with obvious faau=es in two of 

t h e  units and possible aero shift in the others, The i n s t m e n t s  mere placed in 

o ? ~ r a t i o n  on l2/2 because of d i f f i c u l t i e s  in overharrUctg t h e  c i rCUi ts .  

t i n g  rates on these rrnits as read at two hour b t e r v a l s  are given in Figure 12. 

The caw- 

l?o rignificazit increase fs noted at 100IH,  Riverland, or Pasco. Failure of 

the bstrument at the 2c0 is Area ebout nidni&t 00 L2/2 d e s  this data very ques- 

t i omble .  A definite increase in counting rate about 2030 on 1212 cofncides very 

Geiger counters fn the 200 W ma, Since '-Jfs Mit vas located almost 4- east of 

tb=i stack and tha rrfnd vas fmntthe west at t h i s  period, it is quite probable tht 

tbc ihcrease is mal. 

C i t p .  

300 Area and i2ichLand which indicates u strong probabilLtp that the reading rray b 

rea. 

_. - 
An increase occurred at ebout 1OOO-1200 on 12/3 at &on 

The time agrees vcry w l l  .;;ittr the rcsults of the constant air monitors at 



meter and 2Y locg, k y  rrrcpp+ag thc p q e r  a r m d  e~ +AIS and rnaasuzir~g B counting 

r a t c  and bsckgnune for f ive minutes ea& -“Oerg hoW. 

laost of thcsc satiples deczyed t o  b a c k p o d  d t h  thc 10.6 hour half-life of 

Two samples, however, showed positive res- acfivLt7 af5er d e c v  of the 

These curves were cnnlyzcd by drerrinp etn eight day half-life l l ne  through the 

TY3. 

Th2. 

loDgx-lived c a p n e n t s  and subtracting hpm the to- w e .  Sinco the residual 

e2‘:ivity decayed d t h  a half-life of 3l-X horn, this was cousidcmd as conf i rm-  

+ills that the  longor component ma 1-131. 

These r c s u l t s  occurred in samples colloctsd between fzoo m2 2000 on 12/3/49 

mi I.AOO-2090 on 12/5/49. Tho s q l e  prcccr;iog t;he posit ive one an 12/3 decayed 

vi%h nc sign of a longer half-life, 

of deviating a t  the end but the activity VES t o o  low t o  mensun3 accwtol j r .  Sa- 

ples preceding and f o l l o n i n g  tho  positive vnlue m U/5 showti v e v  sU&t devia- 

Tbo one f o l l u d n g  shosJcd vow slif&t sips _ -  

tions from a straight decay tonnrds t h o  ond. 

awn i n  Figwoa 4.3 and &. 

Tho b o  posit ive deczy CLVOS are 



fo recs s t  position of  t he  nmchim conccntretiQn o f  tho radioactive cIoudb The n%z 

crew then proceeded to the Richland &=port. a f t e r  *%akeoff, the f i rs t  c h c k  point, 

Xchlzaii airport, was crosaoti at  0654 3 Deccmber at an cltitude of 1003 ft USL, 

The rap in Figure 45 shows the track of *he IJorning f l igh t .  mere -&io 

t i on  af cer ta in  legs occured, they were omitted on this mp, but a complete log of 

this first, or morning survey, cs as the rest of the two-day opemtioa is kz- 
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ry peaks OG the Yakima-ZSensbe,  Sllensbure-Bevarly, and QuFnw-?a?sfield logs,  

re flight worked on i n t o  Spokane before retwnfng to Ft3.chlan6 t o  conclule t h e  ope+- 

tion. 
B* - Instruments 

Figure 47 is a combined record of the data obtahed from the conductivfty 
apparatus, the  NRL unit and the filter analyses for 3 December while Figwe 48 gives 
the data from the same instruments for 4 December. The most practical purpose that  
these charts serve is t o  give correlation between activity levels, altitude, and 
time. 
constmt ac t iv i ty  conto?am. 

the values given in Figure 53. mile the indicated flight altitude varied as ahown 
in the log, essantiaQv the picture  obtained is for an average elevation of 1000 t o  

F i p r e s  L9 and 50 present the data obtained from the hstrumsats 5x1 terms o f  

A l l  readings shorn have been corrected f o r  backgvund change w i t h  altitude by 

15OCrft. above the ground. 

ing two altitudes'%&ktanoousfy or by correlation of f l igh t  data from one altitude 
with that taken by growid survey teams. 

cond method is the basis for the discussion w h i c h  fo*ows on fll&it data. 

The best vertical cross-eection could be obteiued either Kith two aircraf t  work- 

I 

Since oxdy one aircraft was used, th8 80- 

Several sscondary peaks were recorded on the  conductivity throu&oUt %e re- 

minder of  t he  f l igh t  as far as Odessa. & comparing the  1-131 contanination O v e r -  

lay (Fig. 59) over Fig. 49, it w i l l  be noted that t h o  red f l igh t  path vety nearly 

encompasses the outer edge of the iodine deposition pattorn nnd cuts the 'nighest 

ground value from halfnag from Xchland t o  nons t o  a short distance uorthvest of 

Kiona, more or  less fn t h e  same place that the conductivity and NRL give t h e i r  best 

response. l3l.1ll.e t h i s  leg i s  best eqlained, none of the other indications of ecti- 

vity w i t h  t h e  exception of Beverly-Vantake, seem t o  fit ths ground pattom. The 

most interesting thing about t h i s  fli@t is the fact that the cloud was detectad 

aouth of the project, rather than t o  t h o  north on t h e  second day and agrees wi+A 

the deposition pattern as it m s  actually recordod 

t h i s  condition been realized at the time of the flicht, the iodfne 

tracked to  a f a i r  distance in a southwesterly &action. 

ground measmmnts. Had ' 

bve been 
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l i f c  ~f grezter than that of Thoriun Bo The half-lii’e of the ac t iv i ty  on both of 

these f i l t e r s  was approxinateljr that of 1-131. h decw curve on ench of these 

papers is @vm In Figure 52. The ac t iv i ty  on these filters m s  picked up an t i e  

second end t h i r d  legs of the first deyls o p r a t i o n ,  t h e  same l e 0  on &ich the Nl?L 

unit b d i c a t e a  the prcsence ~f gama rzcZintion. 

on &-e e i r c re f t  nhich mulil CZisc=ininetel~ record only Vhet type of radiation. 

Tho Nii3 mas the only instmczrb 

Gno of thEse two filters res trcated w i t h  N“HSC3 rhile tho other was plain. 

The count rocsrded on tho trccted f i l t a r  ~ 5 s  yec tc r  than that on the p l e h  paper 

(216 cpn to 170 cpm) but the cxposm t i m u  m s  longer f o r  the t reated payer ( 1 5  

nfn, t o  9 nin.). 

but a def in i te  cmclusion cannot be chun fmn only two specb~ns .  

It appeare, therefore, tkit the treated peper offercd no CdvmtWB 

Filters w h i c h  were l o f t  in for the c n t k e  f l i g h t  on e a t !  dny showed nothfng 

nor0 thm natura l  activity. 

By e~rr lpolot . ion of t h e  d o c q  curves in Figurn 52, voluos of 170 cpn; snd 216 

cprcl a t  1200 3 December ‘tiere found f3r Fixtors 3-4 Rnd 5-6, mspectively. Bn ex- 

tract of the fU@t l og  belon sbows t he  exposure tfw f g r  each f i l t e r .  

i 



G.032 X 20 - 0 0.640 cl/m/cu ft - _  
or 1.03 :: loa rlc/llter 

D. Scrubber ILTIB~YSIS 

The airborne scrubker rae Li the l i n z  frm take-off 8% Richland until - 

arrival m e r  Garfield at  09l.4 on 3 Docembr or f o r  t o t a l  of U O  ninu‘bes and 

scrubbed 11,200 cubic feet cf zir durinf t h a t  tlm. It was recove:! f r o m  the l ine  

bcceusc of the Avcrsc effoct it m a  having on the perfomnnco of thecon4uctipitY 

apparatw. Thc pres- drop across the ccustic solution cause6 tho airf low thr=u& 

the col1;cting tube of t h e  conductivity unit to f a l l  belov design tolerance 

i n t e v l a t i o n  necessary when ar?aly7Sng the rosults. 

Back in the laboretory, thc- scrubbor solution vas divided int9 two p-, * 
liquid ovcporate9, md the r c s l d w  oounbd, 

Results of tha counting wret 

part T P R f i  IT 

220.2 162.9 



FDr anc -b l f  ~e nir-flrs; ,  the fiiist half of the so lu t ion  @ms: 

162 cpn x 10.25 
5600 cu 1% 0.296 d/m/cu - 

* 
or L.76 x loo9 u c / U t e r  

Tie secon6 hrlf gives: 

220.2 x 4.35 5600 = 0.m a/m/cu rt 

or 2.73 x uc/Ubr ’ 



Tcble 17 

T l i @ t  h g  f o r  .3 Docenbe- 1949 

--- 
Point  

No. 

1 
2 

3 
4 

5 
6 

7 
8 

9 
10 - 

--.- 

11 . 
I 2  

u 
1Lc 

15 
16 

17 
18 

19 
20 

21 
22 

23 - 
24 

25 
26 

27 
28 

29 
30 

--- - 
Posi t ion  

R i c h l a n d  
Connell 

ConneU. 
Line 

U d  
Riporia 

Ri9aria 
Liud 

Ldnc? 
Odessa 

Odasso 
Ritzville 

R l t  m i l l e  
Mnona 

pullnat 
Palouse 

Garfield 
0dssdd.e 

Oaksdtlo 
Mdden 

Cheney 
Harrin@,on 

Harrington 
Roundhouse 

Time 
PST 

0654:30 
0707:35 

0709: 55 
0716 : 47 

M21:4O 
0736: 53 

0740: 23 
G754: OS 

0602 : 37 
0812 : U3 

0315 : 02 
0323 : 16 

Od32:25 
mu: 00 
0847:LO 
0900:25 

0904 : 40 
0909: 02 

09ll:26 
09U:33 

0917: 15 
0120:45 

0924:25 
O928: 55 

0935:17 
O?U:25 

0744:20 
Oq56:25 

1004 : 56 
1019 :20 

lo00 
1000 

1500 
1800 

2500 
2500 

3000 
3000 

3000 
3000 

3 500 
3500 

2500 ' 

2500 

3000 
3000 

3500 
3500 

4000 
4000 

4500 
4500 

5300 
5000 

4500 
4500 

4300 
4000 

4000 
4000 

3.7 

3.5 

2.7 

2.7 

1.6, ' 

3.5 

01.6 

1.0 



Poirlt r- 
33 

I 
1 '34  

I 35 
1 36 

Pos i t i on  

37 
38 

39 
.40 

41 
42 

43 
44 

45 
46 

47 
4.8 

49 
50 

51 
52 

53 
54 

55 
56 

57 
58 

59 
60 

61 
62 

The 
PST - 

Rclun3house 
Spnn @e 

1023 : 20 
1930:45 

1033 : 10 
l039:30 

Rosrlia 
Choney 

1042 : 20 
1048 : 30 

Spoknne AFB 
Dnvenpo rb 

,Davenport 
Harrh e o n  

Hnrrington 
Roana 

R o b a  
Wden 

TeUoa 
Cheney 

Cheney 
Deveuport 

Dahzs 
F?vcr Send 

River Bend 
D a  2-26 

D a n  2-26 
Devcnpmb 

1236: 50 
1246: 55 

1247:25 
1251:40 

1253 :25 
1303 : 05 

13054.3 
13E:lO 

1315:25 

1324:40 
1337: 55 

134k45 
1352: 55 

13 5 5 : 20 
UO4: 25 

u r n 4 5  
W 6 :  00 

U30:15 
1440: 20 

WJ:45 
U58:lO 

1500:lO 
1513 : 00 

1515: 35 
1523 : QO 

4 m  
4000 

3500 
3500 

3 500 
3500 

3500 
3500 

3000 
?Ooo 

3 m  
3000 

3000 
,?m 
3000 
3000 

3500 
3500 

3500 
3500 

3500 
3500 

3500 
3590 

3500 
3500 

3500 
3500 

3500 
3 500 

2500 
2500 



. ., 

67 j 
68 

- 53 - 
I 

Y .  

i 
I I 1 
i 

i 

I 

i 
i 
! 
I 

1 

63 ! 
6L 1 

1 
65 * 
66 i 

69 

70 

I 

71 
72 

73 
7463 

76 

Wessr 
Xtxvil le  

to 

I 

I 

I i 
I 
I 
i Richland Airpor t  ! 

lfi26:05 
1533 : 00 

15?6:25 
1543:45 

1549: 50 
1558:m 

1558: 00 

1609: 5Q 

1510 : 20 
1618 : 50 

\ 
1 
! 
I 

i 
i I 

i 

I 
I 
t 

5000-3 500 i 
3500 ! 

. 3500 ! 

3500 ' 

3500 

! 

I 
I 

3500 i 

i 
3000 I 



Flight  Log for L Decemter 1949 

1 
2 

3 
IC 

5 
6 

7 
8 

9 
10 

11 
I 2  

13 
14 

15 
16 

17 
18 

19 
20 

21 
22 

23 

t 

I 
I 
1 

1 

i 

! 
! 

i 
1 

Kione 
Yakima Airport 

Zekima A i r p o d  
Ellensburg 

Ellensburg 
yeWma w o r t  

Yakirne 
Ellen s h r  g 

Ellensburg 
Beverly 

Beverly 
Vantage 

Vantage 
Beverly 

Beverly * 

Quincp 

Mansf i e ld  
Coulee Dam 

Coulee Dam 
Odessa 

Odessa . 
Davenport 

1 + 3.0 I I 
2300 113% 35 

1203 : 32 

I298 : 19 
l221:cQ 

1224:oo 
1236: U 
l240:23 
1251:U 

125i?:16 
13ll:O7 

1?15 :45 
1319:U 

1326:40 

1328 : 16 
1340:40 

1342:15 
1358:4$ 

um:m 
u 1 3  : 50 

u7:37 
u35:35 

U 3 8  : 15 
l453:03 

1323 :3a 

1 I 

I 2000 

+ 1.2 1 i 
4000 1 + 2.2 
4000 

+ g.5 ' 
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V f I I .  Debosition 

A. 011 Area 

SalXLs were received at the coordination canter as eerly as 5:OO sm on 

L2/? ind ica t ing  t h a t  any person rho hat! wslked outside of a building returned V n t O  

shses that coun%ed.above the wa=ming l eve l  on t h e  foot counters. 

indicat ion of the very stror-g deposition that  had occurred fn the areas. 

reith portable Geiger counters were made on l2/3 around the m 8 s  and a few vegeta- 

t i o u  sam$es were obtafned a t  this time. During the f o l l o h g  week, t h e  area ras 

blocked o f f  i~ one mi?-€ grids and C.2 readings and vegetation samples taken a t  t h e  

This was t h e  first 

Surveyc 

lnterscction of each grid. 

- - On  12/3 portable G3 surveys were made in the 200E and 200W w a s  and between 

the areas, 

the west perimeter fence w i t h  ti t o t a l  of eighteen readings on ground and vegetation 

with a portable GX. 

In  the 2OOZ h a ,  a traverse was made across the area 500 yds east of 

Three readings were also taken along the  west fence. In the 

. 200 1 Area a traverse was made b.1 n U e  north of the gate w h i c h  ran f r o m  t he  east 

perimeter fence t o  a p o h t  j u s t  sou* of the stack. A eecond traverse was then 

made 0.1 mile north of the first one. 

made for each tmverse.  

500 c/m by holdfng the probe over the  head. 

in Table 18, notcorroctod f o r  twckgmund of ths i n s t m o n t .  

Six readings on ground and veqetatioa mere 

The background in the 200 W area was detonnbed 8s 300- 

The results of  these EU~VFJYS are  even  



FIG - 173 8 1 

I_ 

200W AREA 1 
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11o1-11~1 r eadhgs  on the  vegctetior: L? thc most active parts of tliis rsgion are 

150 c/m, The 200.Z Arzs qpsared t o  'be reasonably uriifonnly cortazinzte6 ELL- 

through readings wcre apparuntly slightly lower at the osst end of t h e  area. 

3n l2/5 a survey 18s made in the ZOO= to determiiic deposition on various 

surfaces. ilirrir?k this survcy samples of s o i l  end vegetation wcre teken f o r  a c q s i s .  

The resu l t s  of those samples are &ven i n  Teble 19. 

I 

I 
I 

I 

I 
I 
i 

NZ corner 2Xl Best Area 72 6690 - 
25,400 

u, 200 
7,020 
3,330 

.. 1 ;: ! NE corner 200 Test Area 
' --! 1000 yds. N 200 Test Gate . 

92 

U8 
42 

120 - 290 
It wqa impossible to make good GX surveys in the r e d o n  of the stack because 

i 28 
200V Gate 
590' south 200 F; Gate 
1000' south 200 ?I Gate 
SE corner 200 Yest area 
Near 292 Bldg, - 1 W ' s  stack I;  *I 

---- -.*-_. --- .- -* --. 7 ---. ----.-- .- +-- -- 

of tne high backgrounds from the fans. A survey of the g.mii tower iq thc NE comer 

of t h o  T p l a t  indicated a general reading on all wood surfaces about 100 c/m 

ahvc beckgrmnd, In geasral it r;as found that readings on woodcn p w c - r  p o l c s n r s  

above background by 100-1OOO c/m and t h t  th2 activity soemd to colloct in corners 

and rough spots as would bc cxpoctod f r o m  dust pcrticlcs.  k m o t a l  screen on t i e  

g d  towor at  the iE corner of the "T" plant e v e  readbgs about 2090 c/m abovo 

background rhile the wood :as only about IO00 c/m abow, backpund. Tlriyc w a s  con- 

firmed on the metal screens on t h e  m d o n s  in the  Site  Survey hcodquartors in the 

200E A r m  h e r e  o reeding of 1000 c/m zbove backgxwnd was obtninod on U/6. A 

chemical analysis of a ctrand of W s  nirc showcd that  it was an iron Vrire nith a 

trace of zinc indicating a pbssiblc zinc-coated rim. 

During the neek orE 1 2 / 5  - l2/9 several CMWS surreyod t h e  region surrornding 

t he  tco areas by markin& the r3gion i n t o  one mile squ&re grids 2nd o b t a i z b g  por- 

%&le GI4 readings and vegetation samples at each grid intersection. The r o d ' b  

i I 2 2 -1 n b 
- 

r 
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of the VGY survey were imn,adiate& svcLlablc f o r  study while t k c  saqles  were 

analyzed the f o l l o r h g  Reek, 

is @veri fn Figure 53. 

A rough map shoring t h e  v e s t a t i o n  rea2hgs obtained 

Additional samples were taken durir,g the follor;?ng mnth f r o m  all portions of 

t 5 e  reservation and tho  results sx t rqo la t6d  by the e ight  day half-life of i o d h e  

to 12/3.  

map s h o h g t h e  extent of 1-131 acti;.ity on the rescrrration. 

=tion of about 600 individual results. 

The results of this survey a re  given in Figure 54 which is an isoactivity 

This map is a gum- 

This figure indicates  a v e r j  st rong deposition pattern at the 2007 Gcte and 

along route 3 betwen the  areas, The distcnce fmi the stack to the center of 

-%his maximurn area I s  about 2-3 m i l e s  &dch egmes moll w i t h  Sutton'E estimate for 

a moderata inversion conditioa. Tha maximum activity in an individual s q l o  was 

28 uc/kg from a sample collected near t k s  perimeter fence direct ly  east of the 

The major part of the ac t iv i ty  leaving the im31ediate v ic in i ty  of the  200 Amas 

t r a l l s  off south i n  a very n m m  band ddening t o w a r d  t h o  lower end of tho reser- 

vation. The t i 0  apots of 500-1000 muc/kg on tho ~ h l u k e  plateau north of the 

reservation are charac te r i s t ic  of the  deposition >a t toms  in thia  area. men ac- 

t ivity is found on Tlahluke it is usually in these tro approldmate locctions. 

direc t  southerly deposition is s l i g h t l y  irregular since the n o d  patter 18 

slightly nider and Bhifted to the east. For comparison, the readings obtained on 

semples 5n November are l isted in Table 19, 

the tremendous increase In reading occasioned by fhis run. 

The 

This Kill &ve a good indication of 
. *  

I f 2 2 -1 0 '1 



Te-ble 19 
XGEDIGS FCR NCRTXBER 

---.r%;;nc* . 1 
L 2  I 

33.2 I 

I Benton City 

Near 100 Areas 
Security of 300 Area ! -  - 1 ;; i 

Figure 5 5  prvrsents the results of  the analysis of the vegetation collected in a 
survey up Rattlesnake b u n t s i n  whiCi i s  one side of the Bentoc gep a t  tho southvest 

cornsr of the reservation. 

gsses from the area. 

a t  t h e  PaMma River two miles b'E of Benton C i e  and tho s u w  in a l ine  .W of the 

starting point. 
t h c  height of the crosshatched portion v i t h  1/218 equal t o  1000 muc/kg. 

s ib ly  due t o  turbulonco of the air passint  over t h i s  region. 

F r o m  Figure 54 this direction was the m d n  e L t  of the 

The figure is a pro f i l e  of Rattlesnake 1.buntain d t h  the base 

The ac t iv i ty  found in samplcs a t  various eltitudos is designated by 
It appeers 

- - f romthis  chart that the  ac t iv i ty  is highest on the platcau a t  about 2030 f co t  pos- 

Figure 56 presents a similar picture  for a survey up the Horse Heavon Hills 

immediately south of Bonton City. 
E. Off-Area 

. .. 

Imedia te  off-area surveys were conduct4 during thc.week of 3215 - 1219 
i n  a northcr ly*dlrect ion towards Spokane since this was t h o  direction cstimated for 

t he  bulk of the  cloud. As thc data bagan t o  arrivo from those s u r v q s  and the mea 

surveys it was apparent t h a t  a considorable concentration occurrod t o  the south of 

the reservation. As a r eaa l t ,  the la ter  surveys were directed mainly t o w p . r d  The 

Dalles, Goldendale, Walla Walla, efc. 

Figure 57 i s  a map of the roads covered in t h e  three week period following the 

green run. 

vity expected in t h e  region. 

Samples were obtained every five o r  ten miles dopending upm the  a c t b  .. 

This figure is a base map on which the foUo*g maps 

may be overlaid t o  orfent them. 

Figure 58 is an ovcrlay indicating the Individual readings obtained a t  each 

off-area sampling location. The results are  in terms of  muc/kg w i t t i  all. d u o s  

corrected t o  12/3 bp moans of the e i @ t  day half-l ife of I-l3f. The us&+ o s t 3 r i b  



1 .  I. 

n u c / k ~  mcre obteined on blank semples a t  t h c  beginning of the weck of U/5. 

thc  5eriod t h e t  these samplos verc s a l p e d  the overage blank s ~ q l c  gave cbout 5-6 

mus/kg. Far t h i s  mason ths overs11 lwt of sensitivity f o r  consideration of 

tii<:se resu l t s  m s  estimzted a t  19-20 muc/kg, 

For usc in aiizlysis of the deta the sverrge b l d  for  the a n a l y ~ c i s  :xrforned 

map presents the contadnation found ki an area bounded by Ellensburg, Kettle FcUs, 

an6 B&ksr. 

cantretions as high as  jOO-lOOO muc,kg extend w e l l  h l o s  Benton C i b ~  i n to  the Horso 
Heaven 3 ~ s .  Concentmtions as high as 500 muc/kg extend hW abcve OGesss 

(about 60 miles) a d  sou-st to Too Ddles,  Orctpn (about 110 miles). 

nouncod deviation fron tb  genorJ  Nortteasf-SouL!'west pattern of th i s  coz tow 

occurs in the  norrow s tr ip  which protrudes to iucltldo Ulla  W r l l e .  

kg area is  doubtful. becauso of the peculiar gcogrepb of the rozds and the hi&!! con- 

t - h a t i o n  occuring i n  the analysis, 

by t h e  dct-dash line. 

The vexy pronounced southerly trend is c g d n  noted in this sep. Con- 

A pro- 

Thc 20-30 muc/ 

Tho u n i t s  of the are3 mmeyed  re marked 

Unfortunately the lack of roads md the  s n m  eccmntered at the end of Docember 

did not  e l l o w  8n examination of tha ereas oast of V a U a  Y a l h  in the Blue 'hUt&b 
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I - 
bcat ion  1 T o t d  Activity ~n Average Csnc. 

Eater  in Air 

and west of Goldendale in t h i  Czsccde E;!mntdas. Such roeas 3s zrFt avz-3zkle in 

Deposition 
Pate 

this region nere L . i s s i 5 l . e  n t  thc time. 

pigwe 60 i.s a mnp of t h e  same m e  covered hy Figures 5-7 showins pronineat 

rmZC 

86.6 200 West, Toner 1 5  
’ 200 Tiest, TDwer I - 98.2 
200 East, Tomer 16 U . 6  

22.8 
’2.3 

----.I_ --- 

fcs ture  of the tcrrzin *ich cmld Effect the t r ave l  of the cloud. 

uc/l 109 uc /Ilr/not or2/uc/l 

840 3.3 x 104 

1.6 x 104 
1.1 x lor, 

2.3 x 
1.0 x lo+ 

UW 
U60 
450 
37 

C. ?.3scellaneous 

l i v e  shellow psns 20” I ZP con+,sining about one litw 3f i x t c r  s e r c  I;lco.cod 

?.t Yive locations ne= t h e  200 Lrsts on Deccmbor 2 and ccllocked f c r  ZI?$?S~S cn 

i’eccmbcr 5. 

in a body of water. 

Ths object x i s  t o  o b t n h  kSormntion on the rate of IC77 out of 2-131 

The cc t iv i ty  collec+,cd by these p a s  and the everr.F air con- 

centration at ench locction cs nieesured by the  scnibbcr is  given in Table 21. 

The deposition mt3s in the above t zb le  were cnlculatcd ~ s s M F ~ E  t h a t  all of 

thrj a c t i v i t y  in bcth the  water and air vas obtained over a 12 bur pcricd. This 

is a close a p p r o h t i o n  for *e scrubbor sfnce a t  ecch of these locations t’ne 

scrubber vcdue was available m l y  t h o u #  U/3. Tfio ratios c x  remrkabls con- 

sistent considering the nature of tha experhnt.  The7 are undoubtedly mcxlmum 

figures aince.the air conceatmtions were measured for e much shorter ?eFiod of 

t ine than the m t e r  pins were  expos^. 

L series of t en  vegetation sm9lss p i c e  picked up f r m  the h e d i a t o  Vicinity 

cf the so013 scrubbcr and annlysed for 1-131. 

in Table 22. 

The results of this t e s t  arc given 



iv 1. 

Ve @ation 
A ctfvi,ty 

Averzge 
I I Lo ca t  ion 

!--Ma-&= 
! IWc,/kg mc/kC! 

200 Sest,  Tover 15 10,903 65U 
200 Test, Toner 4 4 8  897 3378 

3314 2 3 7  h s t ,  Tmer 16 4,644 
J kc#; elst, s"; I 5,266 3899 
f P d  033 1 1,022 I 445 -- - -- --- 

- 6 2 -  

e.--- -- -- 
h e w .  ge C onc . 
------ i n  Air 

.. 

4.0 x 105 
840 1.3 x 10 

u60 3.8 105 
450 1.4 x 106 

uoo 

37 2.0 x 106 b 

Tzble 22 
.XT IVIT" 92 V 3 G E A T  TOK 

The deposition rfites were calculated asaumFng a 3 2  hour c x p o s w  a d  Q 2 kg/ 

meter2 v e g t a t i o n  cover. 

t h e  greater arec. of exposure on the =getation. 

These results zre  higher than the  Tator prosum-be d w  t o  

_ _  
Both of these values ar.e within c Zrctor of 10 of t h e  value of lo5 uc/mcte$/hr 

per uc/l calculated by ?erker(12) frob d s t r  on iitwspheric pollution, enission of 

discrete  ective particleE, m d  former 1-13. deposition date. Apparently t h e  values 

f o r  vegetation are  s l i gh t ly  higher and the  value f o r  water s l i gh t ly  loner then his  

assumption. 

Tho &cay of the 1-131 on tho v c p t e t f o n  is available from a number of measure- 

ments made in Januav,  1950. In r e v i c d g  this data, it should be bcrna in d n d  

t h c t  results from individual analyses m y  vary by a f ac to r  of 3-4 duo t o  uncer- 

t a i n t i e s  in sampling of the various portions md thowfors  differences ia drg 

ne i@t  and surface area. 

In Figures 61 and 62 are @veri dew? curves of t he  1-131 as mzasmed a t  vide- 

t32read 1ocatiy.s. 

knm decay of t h o  iodine rithin t h o  eqer i rmntn l  a m r  of thc  mezsurenents. 

In overy cas0 the Eensrcil trend of t h o  activity follows the 
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I Stat ion #I. 

. Tinter peas 100 
mat 1.7 

n. B i o l o  des1 b n i t o r i n g  

A. B o t w  

Potted plants  of h e a t  ani! winter p a s  were placed a t  five 6,ifferent sto- 

t i x s  throu&out t h e  area on the ePternoon of Decmter2, 1949. These plants were 

left exposed until1:OO p.m. an-b@r 3- 

The s tc t ions selected were In 6U EuiUhgs t$rougbout the Haaford h a  

t o  allow protection to %he plents in case of freezing weetiler during t i c  period af 

S ta t ion  #2 

E w r  peas 201 
Wbeflt 2 02 
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The samples of ' n o s e  plants which were placed inside the buildings a t  Shtion #1 

and #2 had averago ac t iv i ty  of less than 0.1 micmcuries per k f l o g r m  f o r  the 

s e r i a l  portions of the plants. 

Samples f r o m  the plants placed both i m i d e  and outside a t  Stations #3, .#4 and 

# 5  had average a c t i v i t i e s  of less than 0.01 microcuries per kilogran. 

The counting results of the mota of the  wheat plants  placed outsida the b U -  

ding a t  Station #I showed the  merage ac t iv i ty  to be 0.02 microcuries per kilogram. 

For the roots of wheat plants outside at  Station #2, the average ac t iv i t7  wlfs 0.05 

microcuxdes per kUogram, 

A conparison of the amount of activity in  tlie roots  o f  the wheat p l m t s  and 

the ac t iv i ty  of the plants at  Sta t ion  jf3, #4, and #5 would tend t o  h d i c a t e  tha t  

thoro may be a small amount of ac t iv i ty  t m s l o c c t e d  from the tops to the mots. 
- -  

B. Zoolorn 

As s followup on the specid.  dissolying of Docenber 2, considerable em- 

'100-B to 100-D 
loo-n to loo-F 
Hanford 
300 Area 
N, Slope of Rattlesnok- 
200 H 
Bentoa C i t y  to Prosser 

t 

phasis was placed q a  the 

- - U O  47 0 5 
5 5 9 

7 33 15 3 .  30 
2 1.1 1.3 0 
10 270 87 12 30s 
1 9 9 
4 26 12 0 

2 44 30 a 
168 
s .) 

I 0 0 .. - - - & 

arbitrary locations on and 

sayed for iodineu1 i n  the  

1 

1 -  

collection of birds (principally fowl) md m a ~ l n a l s  from 

near the reservation. A t o t a l  of 68 animals were a$- 

t m i d s .  Levels detected in birds and mmals m e  

given i n  Table 22: 
Table 22 

S W a Y  UF ACTIVITY IN BEIDS AND MA.Mh%IS 

b c a t i o n  I 

I 

Seven mallard ducks h n  Lncrosse and one from Kennewick 

me beta ac t iv i ty  then l e a s  than 0.5 u c h g  in casea. 

were also assay&, 

1 
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The highest levels detected were f n b  specimens collected about three weeks 

following the dissolving. Since 4 uc/kg approxlmRtes the ‘tolerace f o r  Il3I in 

tissue, it may be concluded tha t  nearly every specimen of d d l i f e  rrithin the pro- 

j e c t  bound= will have received in December and Janury  tfiyroid i r rndict ion vary- 

ing from tolerance t o  80 t ines  tolerance d a w .  

_ -  

I 

Y 

f- 
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Z, Discussion 

The neather conditians e t  the t iTe chosen far thfs rozl mere rzther  OF k 

Est ibUshent  of t h e o z w t i d  Wces of tho concontrationat a q  $.m hca- 

f 1 2 2 ' 1 1 5  
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t h a t  the 1-131 passed over *he 300 Area, Richland, Beriton C i t y  are2 an 1 2 / 3  with 

the n h m  about noon. 

were 5-7 mph Rith speeds as l o r  as 1-2 rph h t  t h e  622 Building. 

thoc, could have been that f r o s  tLe end of the dissolving between about 0400 and 

0800 on 12/'3. 

r ind  speeds m a r  the pound a t  this t h e  n e w  ' n i c h l d  

This actil-ity, 

The best concentration data obtained in  t h i s  =@ion rere frOE t h e  scrubber 

taken froc 12OO-UOO on l2/3 and the constant air  q n i t o r  at 300 

indmments  indicsted concentrations of 1.6 -3.5 fc 10'7 uc/l on t h o  scrubbor and 

a mn*imun three hour concentration of lo4 uc / l  at 300 kma. The fac tor  of three 

t i f f t r ence  in these readings is probably due t o  the differences fn calibretions 

of  the t ~ o  instnaents. 

mated from the Sutt.on equations for %''evolution rate of 0.05 curies/sec and a w i n d  

velocity of 5 mph with unstnblo air conditions. This mould rppear to be an ade- 

quate chock considering t he  lack of .informatlor, on tkAe location of t h e  a j d s  of the 

cloud and the unknown form of dilution, 

These 

The values are 2 fcctor of 2-5 l o r e r  thm aould be est i -  

The plo t  of the  conductivity from the  aerial survoy on the m n h g  of 12/3 

ahows t w d  peak4one close to the p n j e c t  between Richland and Connell and the other  

a t  Rifsvi l le .  Two s u p p s i t i a s  may be advanced concerning these psaks. 

(1) The "highs" represent the tno  peak output concextrctions of gases fron 

the dissolving operation, 

Xe-133 v h i l e  the 1-131 is just lecving the  project. 

The one fo r thes t  fron the reservation could mll  be t h e  

(2) Assunlag that the  above I s  true, the gentle ahFPt of winds from the no*- 

ves t  end west & southerly and northeasterly caiied the Mine  to vaer to  me n o m  

during the  morning and aftenocn of 3 Decenber, depositing contamination found on 

the vegctetion near Odessa. 

These theories are substmtiatod by t h 6  following facfe; 

(1) The peak farthest from Emford during the rtornlng is cpproxh%tely 70 

miles f r o m  the dissolving stack. These readhga were made f r o m  OS15 to 084.0 h o w  - 
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Et the stsck et approxinately 2u8 hmrs 03 the  2nd vkdcl~ is rcssonably clcsc to 

the true velue, 

rough e s t h t e ,  tho same 

zdlcs f r x  the stack a t  neasurhg  t h e  (0700 3 Deceaber). 

posi t lon of the seconci "highn on the norning f l igh t .  . 

The iodine peak FVP,S e s t h a t e d  t o  be ct 02Cx) on t h ~  3 d .  F2r e 

spee2 can be used t o  plcca tiic iodine IT- a t  33 

This checks d t h  tile 

(2) 

Bipcrie. 

(3) 

No 1-131 w3s found on the f i l t e rs  eas t  of  the fli&t botwaen U d .  txd 

T h i s  could be the  boiidcry betwen the tno lii&il? concentrsted clcGs. 

adovenect of bDth of these "hi&!s" northrrard s3mdtarieousl;r noul:: plcce 

thc xcnon a t  Davenport and rlepsit th6 iodine uecr (Xessa. 

m s  present t o  my extent east  of Llnd, tkc- scrubber had t o  col lect  Khct it did on 

the Richland, Lind, Ftipzris, '&.d, 3desso s m c y .  In t h i s  CQSB the mount of air- 

flow througji the scrubber ccdr? bc reduced b;r a f cc to r  of 2-2.5 and tho i&ine con= 

contration rcised b7 the  sem ZactDr a d  fells in Une rrith the  f i p z e s  obtained 

TherefDre, if rio iodine 

- -  

from the f i l t e r s .  If m c m  rel~ m t h e  agreeoent of *.e t m  methrrds of scspling, 

( f i l t e r s  mi! scrubber) then an approximte calibration f o r  the  con6uctivity app'ara- 

tus  c m  bc mndd. Gn p c p  48, the f l i e h t  legs  htmeer, Connell-&.d-Ripcrie, mheze 

thc iodine nos Gotectod, s h m  E neaa vslua of I2 divisions above bmkgmwd ~ C P  

t h o  conductivity. &sxd.ng that 1/3 of the roadbg (or 4 divfsions) was ccused 

by the radioactive ioCine, we have: 

* or 3.5 x 10-9 uc/litar/iliv 

Fxon this mlue, t h o  hibes t  conces5ratior encountared on the two4.ey oberation was 

I x loo7 uc/liter at Da-Jenpart (100 cdlcs). - 
kccorXng t3 Sutton 1 s e s t h a t o s  of this concentratha n i t h  mA c s t i x t e d  evclu- 

t k m  r e t e  a t  the peak of 0,6-1.5 cu*es/sccond and a h g e  lape condtticn, the con- 

centration should be on tho order Qf 1-2 x loo6 uc/1, D veluc 10-20 t b e s  t h c t  one 
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CousideririE tha xxa.?ber of as,mqtions involve3 i n  t!io ca lcu l s t im  me. *e cslfbrc- 

t i o r  of the equipmcnt, t!iis caul?. he coxiderod ix i t>h  tha emor cf t h e  iX.S1X€?!XEt. 

Thc abve  c d i b r e t i o n  is cDrr?ct t c  tSe  crdcr cf nag.it-de only but ~ e n e s  t o  shor; 

tho b c r w s c  in sons i t i - f i t 7  of t he  vibrating condenser nonitron over thc  electro- 

m t e r  tube c i r cu i t  f o r  which F. J. ~ a v i s  Gves a seas i t iv i ty  of betveer, 10.3 m 3  

loo7 uc/ l i tcr /&esion.  

The l a r e  deposition on vegctatLon t o  the smth of t3e s&ck, tkn,~r.lbibtoc'ly 

ocazre3 from the &uses leaving the stock r f te r  0203-0@0 on U/3. 

conparison nit? the theore t ica l  velues ncy be mids 

t o  t h o  n i r  concentr,tious f r o s  the dcposit5m-i r a t e s  estinzted in soc t ion  V I I I .  

fin in te rns t ing  

coqur iug  the Sutton viLues 

If 

- we ass- thut  fie n v e r n p  e g o s u r e  tine i i l  t l i e  100-500 nuc/kg =@on betmen KLom 

and The Dalles was 20 haurs, the3 the concentrtatigi1 nust have been 1-5 x loa Uc/l. 

Suttofits values f o r  a large lapse con6ition would fndicato 5 x lo4 t o  3 x 10'' 

uc/l, a s s u i n g  a vind speed cf 5.5 q h  and an evolution rata of 0.05 curies/sec. 

Clt!iough no conclusive statements a s  t o  the validity of Sutto-rlts t rea taent  

when applbd  t o  these distances mey be made because of tho uncertainties i n  the 

meteorologkal Ans tan ts  involved, it does appear t ha t  the coefficients as used 

give reasonable values i f  the primary assumption t ha t  the ylses diluted in the 

Mstnble upper atmosphere i s  correct. 

From experience &ned from this test, two f ac t s  are evidmt coacerning uso of 

the  a i r c r a f t  f o r  tracking such a c t i v i w t  

(1). If a t  all possible, a running p lo t  should be kept i n  f U @ t  t o  determine 

- e o n s  of highest a c t i v i t y  whilo fn fU&t. Knowlodge of t h o  cx5stttnee of weas 8% 

concentrated ac t iv i ty  I s  o f - l i t t l e  u e  w3en tho Wormation is brought to U@t dws 

a f t e r  the t a t a  ia t tkec.  Values plotted every thizzty o r  forty minutes (or a t  lesser 

tFac irltervals If requirgd) w i t h  bac!:?round subtracted will amble thc opsrotor to 

sketch i n  l h e s  of equel in tens i ty  and -ish t h e  pilot Fith a f l i ght  p a a  e i c h  

wculd e i the r  riimdn in the concentration for a longer saxpling perioc? o r  f b d  ovm 

hi&r values . 
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(2). The sen-ices of two or more c i r c r d t  coulc! greatly increase the amomt of 

monitoring coverage for a given pcriad cf time. Torking as a tsm at the same o r  

d i f f e ren t  altitudes, t h c  progress o t  0 c l m d  could be t raced both laterally rind 

vertically. 

During this run the aircraf t  surveyed an area in one day which took tmo wecks 

to cover ?IY surface vehicles. The degree of accuracy mas vory close. &der the 

worst possible meteorological conditions f o r  such a tes t ,  the airbDmc hstrumonts 

detected the radioact ive gases at a distance b e t t e r  than 100 miles from the stack. 

Under favorable conditions, it was cstimated that :dth t h e  s a 3  concantrctions this 

distance 'could have been iricremed by up t o  a f a c W  Pf ten. 
- _  
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FIGURE - 16 
1030 PST ON 12-2-49 
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FIGURE-  19 

1030 PST ON 12-4-49 
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CONSTANT AIR MONITOR READINGS 
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