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I. SrnUiRY 

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 4OOO curies o f  1-131 and 7900 curies  o r  Xe-133; 
masured values were higher tkan this by a fac tor  of 2 t o  3. Preliminary calcu- 
l a t ions  of the hazard were u.do by the method of 0. G. Sutton and attempts made 
t o  check these values by rea?.ings on fixed and mobile instruments. 

The meteorological cocditlons-during the actual  hours of dissolving were 
unsta61e rrith t.b winti veering from a southerly direct ion a t  the start t o  a north- 

- .  erly direction sbo.;lt hlr-my through the mn. Rawinsonde readings a t  Richland 
during the run indica*Yed a s b l l o r r  surface inversion with an unstable condition 
a lof t .  

-- 
One ton of i r r ed i r t c?  uranium with f i f t een  days cooling'was dissolved from a 

It i s  postulated that much of the di lut ion occurred ahve the inversion. , 

Readings a9 high as 2 x 10.4 uc/l.of 1-131 and 2000 t o  3ocO c/m on portable 
Geiger counters were obt2incd n i th in  a radius of 4 t o  5 miles from the steck, 
Significant readings rppearcd i n  the  Aichlnnd - Pasco - Eentori City area a b u t  ~. 

of Dec nber 3. 
10 t o  IO6 uc/l of 1-131. Questionable positive road=s:.wcre obtafied on - : 
f i l t e r s . &  Spokane on Docemkz 3 and Decrmbcr 5 ,  1949. 

Aircraft measureents d o  i n  the direction of Spokaneaon acember 3, 1949, 
indicated peak a c t i v i t i e s  fn the rroraing a t  Ritzville and betzeen Richland and 
Connell, It is postulated that the peak closest  t o  t h e  project  ras due t 9  1-131 
while the one a t  Ri tzv i l l e  183 due t o  Xe-133. 

Lat imted  maximum concentrations Fcre on the  order cf 

, *  

no:7 
- 4 . .  

Considerable deposition occurred par t icular ly  close t o  t h e  stacks. 
vegetation readings, above the pe-cmanent tolerance value of 9 m u c k  occurred 
over a region extending frcm Tho Dalles, Oregon, t o  Spokane, end from Y a w  
t o  the  Blue Uountains. 
uc/meted/hr/uc/l; and on vegetation as 4 x 1 6  uc/~r~te~~/hr /uc / l .  
vegetation decayed t o  bockground with an e ight  Gay half-We, 

fositiw 

The r a t e  of deposition in water was estimated a t  2 x 104 
The 1-131 011 

Exposures of clean pokted p lan ts  in the area gave r e s u l t s  comparable t o  
those found in other plants,  Anizals collected from the region indicated that 
trpecimeas &om within- the  p o j e c t  bound- received thyroid ima$iation varyfng 
from tolerance to  80 times tolerance dai ly .  

. .  

. '  ' 

. .  
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s+,ed the dissolu5,ion of one ton 
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The request f o r  t h i s  operatio 

smtatives of the Gene- a e c t r i c  compsay and &he Atomic Dlorgy C o d s i o n  on 

Yoventer I, I.%?. At that tiroe, it was decided to disaol~e one b n  of m C t R t  d t h  

the bufldings and poesfble ezqostae of ponomrel, CrifxrLi decided upon f o r  neather 

Thfs stdplatioo necessitated schaduling the r t ~ ~ t  d e g  
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f e e t  high 3att lesnake &untain t o  the a m t k  of the area. 

( 5 ) .  Conditions where@ the b d k  of the stack eff luent  would stay a l o f t .  A 

dilu-:ion fac tor  of l5OO:l was decided upon aa the lowest permissible fector.  
: *... -+t, 

A review of date from the past several  years a t  the HI7 Lleteorology Station 

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

vailed 76% of the t ine ,  and tha t  th3 dq coverage amraged 6.7 on a scale o f  10. 

H o u r l y  mind speeds between 0300 and I200 avera.ged from 4-6 q h  a t  the  7 f e e t  l e v e l  - 
t o  10-ll qh a t  the @G foot level. 

d e r a t e  &version u s u d l y  overlies the area a t  night, forming near smaet 2nd t e r -  

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

The prevail ing dhect ion  was northwest. A 

Norwally, precipi ta t ion is infrequent 

- .and the' probabilltp of its occurence during any particular 24 hour period i s  d w ~ s  

Small .  

The abova s ta t i s t i c s  indicate tht the  chance of  flndiag favorable neteorolog- 

i c a l  conditions f o r  the dissolution on q par t im lar  date mi&% be good. However, 

t h e  month of November, 1949, was plagued nitin inclement weather w h i c h  included two 

periods of recurrent storms w i t h  attendant w h d  and rain, interspersed by a l O - d a y  

stagnant period during which c e u g  were continuatf-1 low and fog was present on 

an average of nearly 19 hours each day. This inclement mather  necessitated post- 

ponement of t h e  run f o r  038 mek. 

. *  
I 

I '  

r 

3n the mdrning of December 1, the United States Veather Bureau in a spec ia l  ' 

forecast to this plant, predict* thst.the end of the a r r e n t  series of frequent 

a t o m s  waa in sight, and t ha t  conditions favbrable f o r  the operatior: could be ex- 

pected bp S a t e  nigh$, December 3; The dissolver was t h 4  loaded sdi that opera- 
* .. 

tions could'begia Friday night, December 2, if conditions were favorable. 

3. Ooeratibns 

The US" Division, in charge of the actual dissolving, e lec t a i  t o  use the spare 

dissolver in  the nTR plant  (200 Ye3t k e a )  90 that the "heelm r e su l t i ng  L%R tho 

dissolution of aalp a portion of the = t a l  cbarged, could be stored B the d i s -  
- 
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wei% loaded into a clean dissolver on December 1, 194?, and the  jackets dissolved 

on $he 12-8 shift on Deccmber 2, 1949. Tho actual length of the dissolving time 

CG’*Jd not be pmi!ictQi accurrtaly since n o d  opsrating pmcodce  ca l l s  f o r  three ~ 

f m 3  of metal per cherrga on tsp of (i one ton heel. h estinate of 12-16 hours f o r  

*e dissolution of one ton ~ i a s  d e .  

The am3unta of 1.131 and Xc-133 in the  m e t a l  a f t e r  16 days cooling =re 

os”;imted a t  6150 end 6370 d - e s  per  ton mspectively. Assuming thct 5s of the 

ioai;le(2) remains in the dissolver a d  that there is a 3G$ increaao over the a v e n s  

in thc armunts of f i s s ion  products in *.e outer port ion of th6 slug, t h e  dissolu- 

tion of one ton nould l l be r r t e  4000 curies of 1-131 and 7900‘ d e s  of Xc-133, 

Slnc3 t he  off-gns scrubhem mre not operated, aU of this ac t iv i ty  would be dis- 
. .  

The rate of d h c h a r ~  mas o s t h t e d  from t h r c o  evolution curvos mooswed In 

1947 bp t h o  Bo I, Divisions,. These, curpes indicated tbt dth e i & t  hour dis- 

solving poriod th8 Xc:133’rea&es a mndmua in 1 4 2  hours and t h e  1-131 reaches a 

me=dmum in 3-4 hours. ~ r a p o 1 8 t ~ O n  of these m e a  to a 16 hour d i s s o l ~ h g  (Fig.2) 

indicated a xanon peak a t  about throe hours and DD. iodin0 peak at abut  seven hours 

a f t e r  the  start. The mnxinxum rate oE omission XBS estimated a t  0.Q curies/sec 

f o r  Xc-133 and 0.14 ctt-ies/sec f o r  1-131. These values would =\art to about 28 

u c / I  of Xe-133 and 10 uc/l of 1-131 in tho stack on the basis of an a i r  f l o w  of 

25,000 cfm up the stack. 

. The st& wns p b e d  for 2000 on Docember 2 aa a comprodso betwen the A& 

~oreefs deeire,to s& a t  0100-030(! on December 3 so that t he  mr;dm~m m ~ l d  OCIW 



id*% t h e  octivitp pattern found, . 

Xeoorts of forecasting End o h e m t i o n  stations mer the No--thffes': we= u3-d 

-to- ge t  c c l e a r  pic- of the weather for weeks &fore the tes t .  ~n addition, a 

mobile TLaninsonde station and two p i b s l  M i t s  were mvod into the d c U W  of tbe 

5, 61. 
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Table 1. 
Coefficient8 f o r  Suttonfs Esmtions on 

Diffusion in tho laver Atmomhere - 
Atmospheric' a . .  U cz  = cy 

H3-1731 

J 

r 2 

condition - &ters/sec 

bps8 . 1 / 5  7 

5 
Zero or s m l l  
t ernperature gradient u4 

cycz c &On 

0.165 

0.095 

I Cid * 

hbdcrate Eaveraian 
Large faveraion 

i 

3 0.060 
2 0.0475 

v 3  . * 

- concentration in gns or curies/mcte2 at  n pbt given 'cj- t h e  

coordinates I, y, z on e system Thore the origin i s  at the. source and t h e  x dine- 

- t i m  is dom d. 

Q - rate of emission in gms/sec or curies/soc. 

Cp., Cz - are virbual dFffusion cocfficients for the 4' and & directions, respec- 

t ive ly .  

U - &an . .  OFind v e h c i t y  in metors/scrc 

n - a pure number lying htrreen 0 and 1. The precise value i s  repoked  cs a mea- 
--- . 

sure of s t a b i l i t y  of'the - .  ctmoqhore. - :  

h - the hoight of  .the stack in meters. 
. . I  

Values of the'cogfficients Cy, Cz end EJ we= abstraded from pcpers o f  Subtan's 
. .  

83 he used thcm f o r  t o s t s  in Porton, &gland. This i s  one of the weak p o M o  In 

such a ccrlculation since tho conditions at  Hanford rre undoubtedly different w i t h  

rogard t 7  gustiness, e t c .  

would lx.vnluablo in foreseeing hazards a d  3n interpretfng redts .  

Hwover, it was folt t5at es tbat iops  by this mothod 

Thc coef- 

-- 
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fn Figure j appear the calculated concentrations from a conthuous point  source 

200'. above t h e  ground a t  distances up t o  200 miles. These coccentrations are the 

rnexhm expecteti L o n g  the d s  of the cloud if it is assumed that u i f o r n  s e t e o n -  

l o g i d  conditions and flat t e r ra in  e r e  encountered throughout the ent i re  path of 

the cloud. Two values are @yen for  each distence: (1) the coefficient of the  

where Q is -the ra te .of  emission in xdcrocuries/sec, U is  u equation 2 = k 

the  Kind speed in meters/sec, and )r: is concentration In uc/l; and (2 )  the  n c t u d  

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

f o r  1-131) and a wind speed of ll mph. 

Figuse 4 present's an e s t h t e  of the Tidth of  the  cloud a t  various distances 

-- it is assumed that the  wind is 'ateady in-one d i roc tbn .  I n  this case the cloud 

w i d t h  is  defined as the distance betwem the two points on the extremities tha t  

have a concentration ane-tenth of the peak co.nceni;ration. 
, 

The xwdnmm ac t iv i ty  expe-cted at the  ground is presented i n  Figure 5 &der t h e  

same conditione as f o r  the air concentrations. 

steady moderate inversion condition rrith a wind s p e d  of 3.l mph i s  given in Figure 6 .  

The ground pat tern expected f o r  a 

Fixed instnrments were located a t  strategic spots wkere power was available on 

the  resena t ion ,  The location of monitcring instruments d u h g  the run is g i n n  fa 

P i p r e  7. A l l  of the w u n t h g  rate metors and most of the ak. scnabbora were plrt 

out specislly for the operatfon end later removed, 

Field crews t o  

(I). TWO men in fom wheel drive equipment wore to a t t m p t  to locate t h e  point 

~ k .  concentration and make traverses across the cloud takfng wsdings 

out the followbg jobs were planned: 

- a .  

of 

on portable CM counters and muall scrutrbcre designed to puU one cubic foot of air 

thm@ a caustic solution, 

(2). men were to operate a radio transmitting c11 WuIltor, m t  the 
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balloon t:, severel hundred f e e t  SO t hc t  tnverses o f  t h e  cloud a t  the a x i s  could' 

be made. 

(3) .  One man was t o  t r ave l  f r o m  t h e  i n t e r sod ion  of mutes 4S and 2s t o  

several d e s  above H d o r d  reading detschable chmbers e v e r y  mile and t d d n g  sail 

scrubber rad portable GX readings, 

(4) .  %o Ipen were t o  t r ave l  fron: P a k o  t o  ConneU w i t h  a recoreing CId counter, 
- -  

rind o 1 4 2  CFX d r  scrubbar operated from a mobile generator. 

( 5 ) .  C&e man was ta check all i n s tmkt s  durFnE the run and tc take s d  

scrubber s q l e s  on the  reservation. 

E. coordination 

- - .  Ih o d e r  to keep current 4th ac t iv i t i e s  in th? f i o l d  draing the time .of evolu- . 

thn, t h o  H. I. Emergency Plot t ing  Room ct Patrol  Beadqulcters was used. This 

d l o m d  the use of three telephones and nss conveniently located .to W G B ,  the  pa- 

trol radio steaon,  T~US it was p o s s i ~ o  t o  mports f r o m  t h e  f i o u .  cars 

by radio, f r o m  d o u s  ' s m y  groups by telephone, and moteorologicd. data from 

the apccial units set up by the  Bir Forces bj tolephone. This b o  aUmeC t h e  

u s e  of the plotting mom f a c i l i t i e s  in conditions approdinating those of an a c t d  

emergency and was very valuable in gaining infomation on ts-es. 

The p lo t t i ng  mon was m e d  bp Health mtnzmnt Personnel i r o m  1900 on 12/2 
I 

t o  1000 on l2/3 and by tm Ur Forces rqreseatative from 0100 on l2/3 to lo00 an 
4 

w 3  ; 



- 

III. Eauiment m d  ?raCedL-6 

In jpnczd., a brisf  discussion of the  equipment and pnccdL-s used f o r  Q 

par t i cu l s r  reeding o r  series of sad iags  is include2 in t h e  section ?-seating 

the date. This sect ion of the report is fntended'b dsscribe those items which 

. 

-. 
der replace the vuuun-tube slectroi~etar circnlt  and Brown recorder. 

. The v i h t f n g  condauser mnvcrts ths D. C. p o t a n t i d  doPolopod across the 
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i schemntic diagram of thc monitron agpess  in Figure 8 and c p h o t o p p h  of 

I complzts Wni tDr ing  s e t  up iu F i v e  9. 

l ec t ing  tube shorn here i s  considerzbly shortcr than t h a t  used in tlle d r c r - a .  

(The set- shown is for ground monitoring at 2 l o w  velocity a ir  flow.) 

Bowever, it nill bc noted the t  t h e  col- 

2. F.R.L. Duel-Channel Airborne U n i t  
(7) This unit was described in reference 1 and mre flrlly by t h e  d e s i p e r s  a 

iowcoer, because the "Cn chaMcl vent out just p d o r  t o  t h e  nm, the s e t  m s  used os 

a straigbt counting rat0 meter w i t h  no coincidenco canccllnfion. 

The tube bank wns differont fma thase arigFnaUy usod. Instead of t ho  

netid counters, gless countcr tubcs cere inserted in to  1" bress sleeves t h e  

- *stnmcnt division t o  give approxhikoly the tamc density as t h o  m c t d .  counter. 

3. AM: Fi l t e r  Box 

A standard d)rl= f i l t e r  b x  is mounted on thc a i r c r a f t  in the  position shorn 

in Figure 10. 1% =omdates tm 8" x 18" filters and pc&sos a b u t  450 cubic foef 

of a i r  per nlnuts through oach f i l t o r  a t  150 -os per  hour indicated girspoed. 

4. Externd Counter Tube 

For the first tinc on t h o  project,  nn external bata counter vas used. 

The assenbly consisted of a Tracerlab s t a h l o s s  s t o c l  counter tube mountcd t h q  

t h e  f i l t e r  box on tno aluninum brackets, A defloctor cap shielded t h e  tube fmn 

t h o  d i rec t  blast of the sUp-strcrrm and also coverod t h e  CO-ndnl connection. 

The coo- cable passed throu& the front munt and terminated at  a pro-anpllfior 

just  insldo the cabin of t h o  &craft. N s o s  f r o m  this catbde- fo l lmr  stc.go . .  
were fed into a s d e r  f o r  munting. 

A sketch snd phohgnphs of  t h e  asscnb@ follow in Figures U, 12, and 13. 

5. Scrubber Instzllatioa 

The Health %struneats Divlsion installed i n  t h e  aircraft a systen de- 
-- 

, 



s i p c d  t o  l*scnab" b - e  iodisle from the air pessing through it. 

cipal ly  of a tank c o ~ t a i n i n ~  about two @.loris of scrubber solution (5G 0.!% MaOH 

a d  50% 0.U N Q C ~ ) ,  and tTo glass T J O O ~  f i l t e rs  (Figure U). 

tkrough the l iquid f r o m  the  bottom and sF1attered the caustic solution on tho f i l t e r .  

3o'h the solution and the filters were enalyzed for iodine contmt. 

It CGnShtSd prin- 

SU?strem air f l o m d  

9ifficulty mt encounterad when the  system was In operatian. It was found t h a t  
- -  
by t&&g the air for the scrubber from the  exhaust end of the conductivity tube, 

the  head of solution roduced the airflow t h r o u b  the conductivity tub0 t o  suc!~ a low 

TLlue t ha t  much of the co6ductivity sensitivity vas l o s t ,  and the scrubber had to b 

disconnected during the f l i g h t  in orde;. thet t h a  readings taken fmm the contiucti- 

vity meter'would re l iab le .  

6. Iialogcn Detector 

A standard General Electr ic  Leak Detcctor vas pu+ aboard and q d p d  w i t h  

a recorder. The probe wes t3ped t o  a rpindoi d t h  the t i p .  extending t h o u @  the Win- 

dow into the supstream. 

B. Site Survw 

Portable Geiger Counters used f x  ficlld ma-purcmcnts were mstly the Tic- 

tomen Idodel #363A as l l s t e d  on page SG-39  of the AEC Radiation k s t r m e n t  Catalog 

#l. A few reai lby wore nade 

l i s t e d  on Sa-188 of  the s ~ w 3  

The counter used for the 

U n i t  put out lq +e Radiation 

low voltagc thin md3. counter 

with,thc El-Tronics Portablo Counter b 2 e l  #id3 as 

document. 

balloon asccnsions uas a modified mark II, M e 1  21 

Counter Taboratorioe, B c .  This instrument uaes a 

and is horn 10- as t he  "atomic blink&. The 

case and a l l  surplus par ts  were romved sr:d the c i r cu i t  r e h e e d  on an alunimm 

rod framework w i t h  the  tubs protruding unricraeafh so that all p s s i b l o  might 

would'be rcmvod. The wgb voltago was s q q U e d  f a m  t en  mininax batteries.  Each 

i m p u l S 0  

antenna 

I. 

was transmitted an a frequency of 19.7 megncycles by moan3 of an 11 mter 

wM.& fonned part of the cabls holding the balloons t o  a mobfla p u l l q  on 
I 



B O  receiver rshich detected 

FTnf7ic=.k'cte,cg ldodcl ga 

A 

. . .  
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These were-operatod ky plachig 29 ml of e 0.0% NaOBi-0.33 Na2C03 solution in the 

tube, and pulling 30 l i t e r s  of air slowly t h o u &  the solution, The glass m o l  

broke up entrainment and a n n o d  intimate contact botween the a i r  and the  solution. 

-An estimate of 50% efficiency was made ly calibrations during t he  me 

C. Laboratom 

A large number of s c r u b b r  and vegetation samples were analyzed a f t e r  the 

' Scrubber solutions mre a n e z e d  by neutralization of the caust ic  nith n i t r i c  

acid followed a precipi ta t ion with silvor iodide and f i l t r a t i o n  through a 142" 

ashless fflter paper. 

wiudm counter (23% geometry) and corroctions applied for backscatter, absorption 

in the  counter window, and sample size. ('1 spiked samples accoqarry~ng t h e  w s o s  

Tho f i l t e r  paper was counted on the first shelf of a mica 

-. 

averaged 50% Held.  
i 

Vegetation samples wore analyzcd 0- fo r  I-Ul according t o  the procedure 

In every case fivo gram samples wore used. The results (9)  develaped by Leboeuf. 

=re calculated to uc/kg of vegetation by uso of the o w d  yield v a h e s  obtained 

by running spiked samples. 

Considexqble'dlfficulty nas encountered w i t h  these analyses b e  to the 

presence of large quant i t ies  of 14.31 in t h e  laboratory following the m. Scrub-  

. ber samples were taken in the laboratixy a t  various times d t h  the r e su l t s  p- 

sented in Tablo 2. 
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Dete 

w 5  

l2/6 

air Cam. 
uc/l 109 

79 
36. 
57 
78 
7 

38 
A6 
24 
30 

5 
19 

I 

I Remarks 

Air cooler off 
Air cooler off 
Air cooler off 
A i r  cooler off 
Screens cleaoeddis  cooler on 
Air woler  on 
A i r  cooler on 
A i r  cooler on 
Water in a l r  cooler cleaned 

It is believed thet most of t h i s  contadnation orighated in t?m &.supply -. 
system nhich passes the eir t h o u ~ &  r e t  ?ads r l t h  the la ter  mcirculatoti. A sample 

of t h ~  r a t e r  from this unit on K/5 pzvo 0.38 UC/I., 

As a result of this contaminatfoh, the blank vagetatioa samples gave positive . 
results f o r  several weks following t h e  run. The activity found in such h'lnntr 

samples i s  efven in Figure 15 which is a p l o t  o f  t h e  average of  all samples mn on 

a shift versus t h e  time m. 

. 
. .  

. .  
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IV. K e t e o r o l o q  

A. Czneral Conditfons 

On December 2, a cold f ront  oriented in e northnest-southeast direction 

passed the EW Uetoorulogy Station a t  0930. Bltnou# there m s  considsrable cloudi- 

ncos with shower ac t iv i ty  pr ior  ix this time, skies cleawd immediately afternerd.. 

Southrest vinds at  moderato ta strong speeds began somet- prior t o  the fkonta l  

The weather outlook on the morning of the  2nd, -passage a d  cmtinued afterp;ard. 

hawever, nes for substant ia l ly  reduced rrind speeds &er sunset. 

weather was expected t o  contime, a d  it was anticipated t h a t  811 inversion would 

Tho current f& 

form early t h a t  epeaing. Thus it was decided to g~ ahead w i t h  plans (Section n) 
t o  begin .the run that evening. - _ .  

At Hanford Wmks and a t  all neighboring s ta t ions  from which rep&is are 

received Via CAA weathar broadcasts over the radio, weother conditions were Id& 

during the entire period of the run, 

stat ions r - v r t e d  any proc ip i to tbn  o r  fog. Only a t  Spokane was them arry appre- 

ciable anwunt of cloudiness. Here tho sky was b k e n  ta overcsst mst of the 

Skies yero c lear  f o r  the most p&, and no 

period, w i t h  a ce i l ing  of about 5000 feet. All othor nearby roporthg stations 

had e i the r  c lear  skies o r  hi@ t h h  scattered clouds and a t e d  c o i l i n p  and 

visibilities. ' Spokane was blso the cnly 

ciable aind speed durirrg the t h e  of the 

f r o m  t he  Sf unti l  0200, after which time 

V a l l a  W e l h  reported SSE 13 mph a t  2030, 

of l e s s  than io q h .  Ellenaburg hod the  

the  speed decUned t o  less &an 10 mph. 

but all subsequent reports mro of winds 

Ugbteat vind of eny reporting' statim 

during the time of the run, and this s te t ion  also bad the loceet  tenpen-, 21 

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

The weather mnps far  t h o  period shm a cold froat pessing tbrou@ Helcna and 

no* of San-Frac isco  a t  1030 on tho 2nd, (Figure 16) T h i s  l a  the sen0 front - 
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mhiad Famed E;nzlfard Eorka at 0501). h stecp pressure gradicnf on t i e  1030 lrrap ac- 

counts f o r  the strong wizlds a t  H'ii a t  the time, The 2230 map of t he  2nd (Figure 17) 

shJws a fur ther  advance southeastmad of tha cold front. The stoep pmssure gra- 

?ient rhich t a s  effect ing Ranford et  1030 had e now passed eastt-rard r e u u l t h G  In 

U$t :..i&s. 

The map of the 3rd ( F i p  18) shm the entire Inland E m p w  t o  be under the 

'5SJuence of e high pressure cell, althm& a new storm front  off the coast hns 

brought rain t o  t h e  western and northern portions of Rashineon by E 3 0 .  Because 

of the f l a t  pressure g a d i e n t  o ~ i  the 3rd, winds in the Pacific Northwest Lad quite 

E veriable pcttern. Honford, Yk.fmn, E$rnta, and Pendleton had mostly nest  t o  

- .  ncrthnest . flow. WaUa Flalll: and Tho Dalles, on t h e  o t h e r  hand, had m z t b  eest to 

southcast flow. 

me A p s  of the  4th (~igures 19 md 20) b w  the neu storm f ront  d v m c h g  

eastqard with e warm-front tspe occlusion sham pessing eas t  of Vankwer, B.C. 

and r e s t  of Ilakeview, Oregon. Wbds on t h e  4th were NYf eU. day a t  the HYl hfeteoro- 

l o g  Station, and mre mostly B to  Nm a m  a t  Ephrata, YAW, and Pendleton. 

IsrPiston, Walla W U ,  Meachsm, La.Gxu&5e, and The Dalles a l l  hed mstly E to SE 

winds on t h e  4th, while Spokane had NE winds on this day, 

The 700 IdIUbar constant prcssure chart at 0700 on t h e  3rd (Fikar, U) shorn 

thzt &e cold front, which passed HV! 26 hours ear l ie r ,  vas nopI Il;;"od r . i G  a norm 

f ront  approaching E!? f r o m  the SFI. The resultant oarm alr advection %mu@ ia- 

-creasing hi& c b u d h e e e  to ZW dudng the  day, The chart a t  0700 on the 4th 

(figure 22) sh&s mum a i r  advectha over a l l  of Washington, Oregon, &d Idaho. 

T h i s  brou&t li#t rain t o  large portlone o f  Yashingbon and O m e n  before Z230, 

Hanford lay just outside of  the  precipi ta t ion belt at 2400 on the 4th, but l i g h t  

rain b e ~  f n l g  a t  the Yeteomlogp S t e t i m  at 0150 on t h e  5th an& coatbued 

0.05 inch of  precipitation, 

pcriod ending a t  2230 on the 2nd, t h e  pxucipitatlor? erea 



-- 
covered Ptf of Rashington and 3 1 3 - r ~  sec t ioc  of -gun. a m t s ,  honever, wcm 

light. T S l s  p r s c i p i k t i o n  cas dl. zssacinted wi&h the mld front w h i c h  passed 

the *8 Eeteorologp S t a t i o c  at 0500. ?mci?i ta t ion amounted to ody E & a c e  at  W 

- -  
+he previous day. 

During tha 2L hmrs 

f r o m  &he ?acFfic bra@* 

b d f  o f  begpa.. Amounts 

An&. The.Efl !&toonlogy Statbn h& n5 pmclpitatioa up to 2230, brrt rocelmd . 



Dilution Factor i 
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Azimith 

I 
2 8 5 O  I 15 

Resultant # 

32 

Station 

I I 

of RemiLtmt V b d  , , W e s  Gone Etp 
Ave, Speed of 

Resultat '8bd 
A- 

1.2 
.2.7 
5.1 
6.8 
L 5  

. 9.7 

3.9 
1.1 
1.3 

A series of p i lo t  ballwn re&p d e  by *e U.S. Ueather Burcclu were ob- 

t a e d  for the country f o r  the period fmm l2/2 to I214 1949. The data dbstracted ' 

from t h o  xcaps submitted for stations i n  the Northwest are presented in Table'5. 

Tho speeds are locorded in knots es i s  customnry in such maps. To convert to miles 

per hour multiply & 1 3 ;  fa conwrt t o  kilonetere per hour multiply by 1-85. 

. .  



~ 

T I E 3  Spokane 
6000 f 10,000 ' 2000 ' 2000 1 I 4000' 

Above Above 1 Above I above Abvc - 
Surface M.S.L. I BII.S.L. I I K.S.L. 



SpeciP '  p i l o t  bd loon  r c ~ n s  were e lso aade by tke A;- rorce at 'Ases M e ,  

78shtucna, and RicUand and e t h e  

.kind veloc i t ies  as measured by these p u p s  

%eteomlogy Graup at the 622 -2b6. 

even 3n Tab19 6 .  

The 

The dL-ction 
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A S-7 of 3 e  r;ind kata f r o m  s e o e d .  locations is given ~n &he w i d  maps of 

?iptrtrS 33 and 34. 

L'TOB representing the wind at *the surface end the t!!ree &"rows b l o w ,  the  M at 

2COO', 4000f ar;d &IC01 respectively a h v e  mean sea IweL These rsadAgs e== ones 

%c=n in *&e period indicated and map or map not be reprasentrative of *k enti-e 

;-+riod. 

k series  of feu= L'TD'RS is given for each locathc  wi*h *he 

These maps indiute tbe wester3 and southerlg winds sncountered a t  t h e  St;e--t - -  

of the  period. 

3ome bcatioas,  p a r t i a i ~ a r u  is 'the hi#er altitudes, to a W r t b c r u  c a p n e a t .  

T h i s  component is q u i t e  svtdeht in t!m readings frwm 0200-0600, After C%CQ on 

=/3 fih? dnds shifted to 

Betuern 2200 o n  ~ / 3  and 0200 on U/3 them is a slim U t  at 

defir;lte easterly direction dh a strong northerlg 

-compooent near R i c U d .  



0.26 * 

%hut 0.5 cfm of gases in to  the bui ld ink,  past e sampling port ,  and wasto gases 

 it expdled through a s c n b b c r  containin€ a solution of sodim hydrodie to *de 

b m i l l  disposal stack on the roof of t he  232-T Buildisg. Samples of the 3 s  r e x  

t&ea approximte1.y every 15 minutes in evacuated; one U t e r  hiling flasks t h a t  

cock leading to the  stack gas 1 h c  vas barely cracked 30 t h a t  the gzs floned. In over 

a Feriod of 30-60 seconds. T!m estimated holbup time in the Une fromthq stack t o  

the sampling p o d  wa3 5-10 d n u t c s .  

- -  

This s q l i n g  U s  hod been uso& in the past t o  obtaln U hour s . q l e s  of t h e  

stack gases employing a s d  . .  scrubbe=. sild f i l t e r  t o  obtain 1-131 and particulate 

act id t i e s  separately. Tho resu l t s  ifem ccnsistenf w i t h  c n l d a t e d  mounts expelled 

assuning 90% officiency of ths  scrubber on the dissolver. 

Tho one Utcr samples of ~s were shaken WU and alloncd to  stand for 

scversl dsys t o  rdD;ovc t h e  G l 3 l  fmni the  air. The f l a k  was connected t o  an evgcu- 

ated one U t e r  ionizctlon chamber(n) and the  allowed to between the tno 

units. Tho ionization’ chamber 110s then bled carefully t o  atmosFheric prossure mith 

air and t he  ionization current measursd with a vibrating reed electmnetcr ,  The 
. 

readings uere &pressed as curics b? t l lo  f o l l o d g  comction fador: 

dssumptiona : 

(2). Avorage path length irr the dmri’er is six cen tbe tc r s .  

120 x 6 x 3.7 x Id - 1.25 x 1OoU enperes/uc _- 
6.281 ~ 1 0 1 ~  

, 



Tbc results of this saqp1b.E a r c  given in Figure 37 which is a p l o t  of  the 

concentration in uc/liter versu3 time. 

t i r e  s e ~ p l h g  poriod zsstmislg an a i r  3low u-J t3e stack of 25,000 cfm @voe a d~ 

of appro*tel;r 20,000 curies which is  higher than t h e  calculated es t i rz to  bjr 8 

i n t o y a t i o n  of  +,his c-3 over the  en- 

f ac to r  of about W e .  

culp.tion Gven above, in the air flow q the stack, and possibly in the sssucption 

of % incwcse tihe amount of fission products in the outer layers of t h e  slug. 

Thg s5aFe of the curw and the consistency of the points indicate adequte  sampYng 

This diaxepancy map be due to uncort3inties the c31- 

mi measuring techniques , 

D e w  cumss cero run on two of these saqles .  bp readlag tke chcnbers a t  in- 

These curves t i re  glven in Figure 38. - 
t e m a l s  on the v ib ra t in i  reed e l e c t r o z t c r .  

The %rly par t  of tha decay check3 th 5.4 day half-life of XeU3 mr;r closely. 

The t a i l i n g  off after a factor of 130 dacay is  be l iwed to be due t o  the presence 

- .  

of d 5 .  

c. 1.131 

The NaCIE-i.ra+ - solution l e f t  in the s a n p U g  f h s k  a f t e r  the r e m v d  o f  

the Xc-133 ras smpled and analyzed for ~e 1-131 content. Original e q e c t a t i o n s  

indicated that abut 10 of t h i s  solution would suffice to gtve zbout 1000 c/m 

o a t h e  first shclf o f  a mica window countor, Analysis of t h i s  quantity by pracipi- 

tatior: of silver iodLde, however, indlcatod that the conccntratioaa ne= lower than 

expected a fac tor  of 100. ilnalysis of the ont i re  s q l e  in err& &e e v e  t h e  

Feasts presented in Figme 39. The bconsistencies ia the points af ter  03CX3 
a% 

startod in the samples on a& it m?s necessary to uae sanplbg flasks nith rubber 

stoppen d w  t o  the f a i lu re  of a shipmcnt of  &zssnan, promised for two weka 

earlier t o  arriw, Attempts wre mcde t o  snalyze t h o  stomers 80 that t h i s  value 

could be added, with some 3 U @ t  g a k  in consistency. 

Two things were puzzling about t h i s  m e ;  the t o t a l  activlty up t \ e  steek 



t h e  Ugh concentration reziainbg a t  OS00 on the mrning  of L2/3, presulgbly the 

t a i l  of t!ie dissolving. An investigation of the s q l i n g  system yielded 2700 ml 

of condensate from the s a q l i n g  a 3 e .  An arxtlysis of this material corrected f o r  

the  volume of air up the stack durink the run gave a value of 7780 curies which 
. .  

is high ky a f a d o r  of tlo over t ha t  expected, but stw closer t o  the proper order 

of magnitude than that obtalned in the scrubbers. 

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

I 

- .  

of the  andensate was made with the results given in Table 7. . .  

r 
AiiISSTS 03' CO!K!ZJSAm 

€I+ 0.39 N 
Not detectable 
Not detectable 

PI3 group 
cu, A s  gmup 
Fe, Zinc group 19 mg Fe/25 ml condensate 

80 81 or An group AlkaUne Earths Not detectable 
Na Hone (Flane Test) 

Do Id iscel lmeow 

A t e s t  o f  a proposed monitoring system f o r  xenon was d e  p l r 7 1 g  one U t e r  

of a i r  through 30 m l  of ol ive o i l ,  and l a t e r  sweeping the gases into a oce U t e s  

ionizat ion chamber with argon for measurement on t h e  vibrat ing reed eloctroneter. 

-0 such d t s  indicated tha t  about 17% of  the xenon was dissolved which, assuming 

saturaf ion of  the olive o i l  by the one U t e r  o f  air, would give a solubFuty of 5.7 

uc/l of xenon per uc/l  of air. This wuld indicate t h a t  using one liter of o l i v e  

oil vith a dotectable current above background of 1r 

aible t o  detect  a b u t  4 x lom3 uc/l of  xenon izl *e a i r .  The Wabfnation of the 

OUW o i l  w i t h  an internal proportional counter should @.ve p o s s ~ b i l i t i e s  of mea- 

Burin6 men lower concentrations. 

a 

15 * amperes, it should te pos- . .  

Attempts to  measure the oxidation state of  the 1-131 in the gases fa i led be- 

c a u e  of t h o  low ac t iv i ty  obtaimd. 

p u g  l ine  gave approx. 48% of  the i o d h e  89 2, 5e 83 r and 10% as 103- or 

An analysis of the condensate from the sam- 

-- 
I E ti. ii. ;)l e I f-1 
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higher  o*Zation s k t e s .  T E s  spectru;;: nas m i o u b k -  d i s t o d e t  since nost of t h e  

gaseous ni t rogen  orides a r e  p o d  red'xing a@% 

The sroell scrubbers used in  the  fie16 f o r  i-121 measurement m r e  tezted b~ 

pulliag one X t e r  of air t h r o u @  three of f'nem and analyzing the sodium c a r h n s t o  

.. . . -  

. .  

-- 



operatad f n a  z i  mbilt? generator. This usit was in t h o  f i e l d  l h e  t h e  @.sse 

f r o m  t h 2  stack a t  2030 on U-2-Lg.  r ind velocity during t h i s  pcricd CES ohm% 

- 15 nph rhich caused considerable i n g  on the bzlloons, and although t?.?ers m s  necrly 

400 yerds of wlon  cord ettache& t o  the bdlocn,  tho m d m m  hzight rsadted by tho 

kUaon was 75-100 feet. Or& t k o e  reedings were wde Rith L ! i s  unit, dicr, the 

c 3 d  spperently frazred p.t t h e  point tkt it crmsc2 t h o  guide from' the whch mC; 

broke a t  apprsxhatoly 2230. 

ton  a point about 55 d e s  may 4 jo muth cf cast Ir3m t h e  T plant steck, 

Tie unit czs I c t c r  found mar Pleasant Tien, Tcshing- 
- _  

T k e e  raadings take3 cn tho e q c i p e n t  ?so gircn in Tcble 8. 
Tnble 8 

c-. 
The socsnd field crow ms a s s i p d  t o  locat ing t h ~  point of  rxdnrum deposition 

and making nsasurenents and traverses. 

Ed counters h e x  3n the air; o m  cubic foot aarrplss nero a l p 0  taken with smpil acmb- 

Ir;ncdiate readings cero rim33 d t h  p r t a b l o  

bers  designod t o  obtain t he  1-131 contont. 

&er about 2300 an l2/2 Kith oLi?ting ~ h d 8  *ich nzda tho location of any s inglo  

Considerable mficulty ras encotrmtexwd 

spot t o  n m  the trsversss extrcnoly difficult .  A- e a  point ut which the madnun 

ac t iv i ty  occurred nppearod to consldcrebly closer t0 the  base cf Yae stack t k m  ?as 

oxpcctcd. Inadequate t e s t i n g  of tho oquipnent used for s q l i n g  m s  

-- 
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indicated when certain of t3e hand pumps used fo r  pulling t h e  samples fa i l ed .  

Thc; r a d i n g s  obtained this 3roq 5z '"le f i c l d  =rs gives L? k 5 l 2  9. 

Ta5le 9 
F B I D  READINGS 

2110 
2135 

21?5 
2 u o  
2150 
2206 
2220 
z u  
223 0 
-2235 
23 00 
2307 
2310 
2321 
2334 
2335 
2338 
2340 
23U 
2345 
2350 
23 54 

12-349 

0022 
0029 
003 5 
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 m i .  1 & 2 
1000 yds. N 200 V Gate 
Route 3 mi. I 
Raute ? mi. 3 
Route Ls m i .  I 
3000 yds N. 200 W Gate 

Route 4s m i .  1 
Rocte 4s mi. 3 
200 W Gate 

100-I' Area 
Ro=be4smi .5  
Route 3 m i .  3 
%Ute 4s mi. 7 
Route Ls mi. 3 
Route Ls mi. 9 
Route Ls mi. 9 
Route 4s mi. 3 
Route 4S mi. 15 

114 mi. w of Met. %b 

114 mi. of h b t b  

Route 4s mi. 5 
Route AS mi. 7 
Route 4s mi. 9 
Route 4s mi. u 
Route 10 mi, 1 
Route 10 mi. 3 
Route 10 mi. 4 
Route'Ib mi, 5 
Route 3 mi. 1 
Ruute 3 mf. 0 
200 I7 Gate 

Route mi. 10 
Route 138 mi. 13 
200 East k e a  
200 B Gate 

Sdministration Bldg, 
200 West Area 

u2 d. s. Met. Tmb 

T 
d m  

750-1000 
3000 

500 

3000 
1000 
I200 
3000 
1000 
low 
1500 

125 
lo00 
2500 
1500 
2500 
$00 
lo00 
700 
800 

I)  

0 

- 

160 
60 
80 
60 
1co 
20 
20 
20 

5x? 
2000 
7400 

330 
300 

jOO-2OOO 
2000 
3000 
1500 

~ 

adin gs 
Scrubber 
uc/1 

Renarks 

Very n m n  b a d  of acti-  
vi*'- approx. 20 paces 

A t  estimated edge cloud 

bst . 'Contaminated 

Inst . Contaminated 
Inst. Contadnated 
Inst. Contaminated 
kst. Contaminated 
hst. Contaminated 
Inst . Contaminated 

Cnstnnnent lator shorn t o ,  
mvo background o f  2000 c/m 

kneral Rezdings In m a  



Table 9 (Contbusd) 

7.7 x 10-5 : 
1.5 x 1 d  

Time 

- 
03 10 

0315 
0400 
0435 
OLQ5 
0512 
052C 
0535 
0545 
0620 
0620 
0626 
0631 
06LO 
06LO 
06U 
OW 

0650 
0655 
07CO 
OR0 
071s 
o n 5  
0725 
0735 
07.10 
0745 
0715 * 

a m  

I Remezks . 
Iocstfoa 1 Readings . 

Scrubber 

- 

Ne- ?owex- 'douse 31dg. h 5cO 
200 Test k e a  I 
100 yd. N. 200 YT Gate 
200 yd. N. 203 W Gate 
3CO yd. 3. 200 I? Gata 
LOO yd. 8. 200 ?? Gate 
Eloute U A  af. 3 
Route U mi. 1 ' 

Route 3 mi. 1 
I . / Z  mi. S. Route UA, w e  9 600 

Po0 p o o  
. i  - 
I -  

i i ,  . 

1600 
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2100 
a00 
0035 
rnL5 
0050 

The secsitiviQ of tlie unalysis of these scrubkrs is estimate6 at  5 t o  

L x IOo6 uc/l due t o  the c a n t d a t e d  conditions of the laboratory. 

A ser ies  of reedings were taken e the Survey Group of the Operational Divisian 

by t he  use of  f i l t e r  papers l a t e r  counted'on a 30 m g / d  Ci tube In e lead pig. 

These eat& corrected, for en estimated 10s retention on the f i l t e r  papez, are 

Roof 2m 
Ih operating Gallery - 271B 
In 221 E 
In canyon - 27lB 
B222B 

dven in Table 10, 

- .  

0315 
0315 
0315 

- -  

220 operatiag W e r Y  
2223 Hall 

. Table 10 
FIEID FIDEFl SAW= 

b c a t i m  
Tirae 

Removed 
Sample 

0305 I Operat% 

0320 I Roof 

0505 I == 

Estimated Coac. 
uc/l 

3.8 x 1016 
8,3 x lol? 
3.1 x 1@ 

3.2 x 10-6 
3.6 x le 
3.6 x 10' 

2.4 x 10-6 
5 , s  x 10-5 

A series of mid counts on 1215 on the men opereting close t o  the stack 

e v e  no values greeter than 7 c/m above background. This value is not sgnifi- 

a t l y  greater thaa tbe  background. Several measurements on -ids Kith por- 

table cormters at the time of the mm were positive, but were later shown t0 be 

due t o  contanination on the clothing. .. 
B. Detachable Chamber &aSUF3mt8 

A ser ies  of twelve detachable ionisation chambers, desigmted as= - z?, 

nere located at  mile internal8 along routes 2s and 2N t o  a point several mile8 

above Hanford. These chambers consists of 8 bakeUte case 7" in diameter and 

The oloctrade is 

.. -- , .  . .  



insulatcd t;iti; poes-enc f;Pa t h e  ccse nhich is made conduding by ?. coat of 

z b d t  on t h c  i n n e r  s s f i c e s .  About 50s of the =ea of the case hAs been removed 

?JY d r i U n g  one h c h  diamcter holes m d  covering w i t h  0.001" altaninUn foil. The 

chmbrs  are  chargood nith a battery - o3erated minometer and placed at t h e  desired 

locc t ion  f o r  the pcriod of tims of I n t e r e s t ,  af ter  r.Uch t h e  loss of chorgz is 

res6 Tit21 a minometer. Tests have in2icated that the 0.&1" duxninum m i l l  ebsorb 

- abont 508 of the beta radfition f r o m  an 1-131 source close to the chcnhr.  

Rcadfngs mcre s-od on these chank rn  about 0700 on 12/2 a d  continued un- 

til 1000 on l2/3 w i t h  one locg bre'dc between 0500 and 0900 due t o  dif f icul t ies  

with the  cubmobile used. Some rsndings were also taken sith' portable GM counters 

cnd samplcs rith the s m a l l  caustic scmbbers u o d  
- - .  
air. Those r e 3 a g s  ere preaen%ed in Table ll as 

cations. 

.. 

f o r  ostinntion of I-lX in t h e  

t h o  average o f  neighboring lo- 



D -  
. .. . . . -  .. 



The chamber 

d e n  leak teated 

readings fluctuets aroun2 t h e  backpouad. expected. These &ambers 
for a 2L-hour: peziod averaged 0.026 rnrep/hour Kith a stan2 p a r d  de- 

viation of 0.005. The large fluctuations noted in the table aze due to r e d i n g  

a backpolxld drift rete over a sbort  period vith 8 consequent s d  to ta l  wunt 

sf tischarge. It i s  of interest to note that the lest values, those read at 0903- 

-1000 on =/3, were for a l o n s r  period an8 check the average f o r  t he  leak tes ts  

7erp mil. 

The small scrubbsr samples foi 1-131 were all apparently positive3 but most of  

- this activity has been attributed to c o a t ~ t l o a  the laboratory which vas 

~ close to t h e  200 W stack, An apparent l i m i t  of sensitivity for the analysis under - -  
t h e  conditions was abut 2-3 uuc/liter. On this basis o ~ l p  the s q l e  from route 

2s mile 0, 1 at 0100 aad hpm route B, d o  6,7 ct 040;, on 12/3 would bo p d d t h € ? .  

Readings made on t h e  &er detachble chembcrs used f o r  mutb.e monitoring 

of  radiation levels a t  locations where EO power is arailable m e a t &  no msponse 

to the actlv5tiecr liberated. since readings continued at abotrt the same levels after 

t h e  mn tia before. This would be e-ecte?. for a shnrt elrposure of relatively lm 

intensity on thcae units designed to integrnte readings over a p e r i d  or" deys OT 

aeeks . 
A weapons carrier w i t h  a two KVP generator. opera%& between Pusw and Cornell, 

Rasfiingtoa front 0000 on 12/3 to 1200 on ~ / 3 .  Gonitoring equipmeat included a 

'%toelre pt;tap 3-3 1.5 cfm o f  afr thmu& a caustic scrubber to modtor f o r  

1-331, a CM tybe-rocomiing every trttb pulse ~ u g i x  a scaler on a micromex ~ C D P  

der anZ portable Geipr Counten m i E d  bp. tho driver. The solution in the e& 

ber m s  changed at approduuitely one-half hour interPals w U e  t h e  unit traveled 

a t  8p averago speed of 20-30 mph. 

Sons dirflcrrltr mi encountered w i t h  the pen not i=ltriag on tbe recorder, but 





The rcsul ts  fron these units are @van in Table 13. 
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actud o p r a t i o n ,  

The Umit of sansitivify on t h o  ar.0lpis d these s 3 l d b n  m s  0.43 x 10.3 uc 

f o r  tbe first nlce samples U s t e d  in the table and.El;mf’ord picked up on 12,/3. Tke 

Unit for tihe oQers was 0.m x 19-3 nc. 

Fort ioz of fie cloud passed over t h e  3 a  Arcs - area after 0900 on 12/3 

since t h 2  act iv i fg  in tho l a te r  scru%bcrs vas conaidersm gecter than the ones 

ob&hed during t h c  m. TASe cxtremely high ,zesult at 222-T is conple tee  unex- 

pected since this location b only 300‘ fmn the besc of the stack in a southerlg 

T ~ C  rcd<ts a d i c s t e  tset t h e  w j o r  

direction. 

Severel  of these scrubbers ware groccded CT?S typo  6 f i l t e r  papors, r o \ r t h o l y  

mod to  monitor for the t w o s o i  -0 of aetiP1-ty usually coqoscd of t h e  longcr- 

Uvea. f iss ion elenents, 

counting on E mica rrlndovl cowt2.r. The deha fron thee ffltcrs, along sith 011 

estfmc.te of the kgct ion  of the totd..acti<e as mreasurad 

ber and f i l t e r  ac t iv i ty  is &yen in Tam U. 
that the bulk of tbe act iv i fy  on tho f i l t e r  p q e r  is 1-13. since its concontration 

These filters riem collcctod on 12/7 and aeasured by 

t h e  sun of t h o  scrub  

It nuld aprrr reascnable to zsaun~ 

ia .the air vas so hi@. The fa& of proper o p e r a t a  w i t h  the =tors and the 

mgsterious m g  - .  of the scNbber solUtion~ combined to ndke theso c s t b t e s  very 

unreUa?de and probably on the hf& side. 

\ 
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rather surprisbg since t h i s  is normally the %attest spot" on the resenat ion,  

Decay c m e s  on the. f i l t e r  pepems a f t e r  rem& fron tho  instnrmcnt m c t i t e t  a t  

f i l t e r  paper for three hours arrd allowed t c  doca;)r far + M e  hours is #Ten h ' 

figure w, The collection end d e c v  of radon dau&ters 3.9 qtdte aF?a"nt. If 

s;nall activity due to ThE is ignored, the result a f t e r  the t h e e  hour docag should 
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be 

experimentel unit ,  no ecccsate geometry velues ar3  aveilable. 

rnctioa of t h e  results from t h i s  counter a f t c r  t h e  "three hour decay period. 

t i n g  r e t e s  mere corrtcted to microcuries assuming 105 c o l h c t i o n  efficiency of t he  

indicatSon of t h e  amunt of lont-livzli, a c t i t i e  collected, S b x e  t h i s  is an 

* .  Tab12 16 is a s m -  

Coun- 

- -  --_------, 
Collection 1 counting k c t i d t y  Collocte6 A i r  

Cc3oentrrtioP I . u c f l '  

i n  Period 

C L  

---- 
Rate mer 
3 hour decay 

I c/m - 
I I 1800-2100, 12/2 

2100-0000 
0000-0300,- 12/3 1 
8300-0600 I 

0600-c900 i 
0900-1200 I 
1200-1500 
15 OO-18OO 
1800-2100 
uoo-oooo 
0000-0300 1214 
0300-0600 

0900-1200 
1200-1500 
1500-1800 
1800-2100 
2100-0000 

0300-06CO 

0600-0q00 I 
1 

0000-0300 1215 

1 
2 
1 
2 
1 
2 
1 
2 
1 
2. 
1 
2 
1 ,  
2 
1 
2 
I 
2 
1 
2 

30 
to 
45 
60 

' 260 f 525 
i 370 
1 575 
a0 
625 
470 
630 
U O  
690 
430 
6% 
430 
680 
4 l O  

I no 

I I 
, I 

1 L 

Decay curpea on t h e  filtera followed *e half-life of 1-131 over one and one- 

These da*a would inacate tfrtt t5e major porbioa of the cloud et the  300 kea 

passed between C900 and 1800 on December 3. Tjds confk.ms the reading f h r n  the 

XChlWd Castant Air Monitor. 

(2). Coun5be: Rate Meters 

General Radio cotlnting rat3 Esters operethg a s n e l l  30 ue/ca2 G3 tube 

mounted on the outside of t!! building :ere located at  the 100-X h a ,  Riverlend, 
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These s s u l t s  occurred in samples collcctsd betmen lzoo an2 2000 on 12/3/49 

.rrith nc sign of 8 longer  half-llfi.. 

of deviating at the end but t h o  activity TES t o o  low to mensure occuretd7.’ sa- 
plcs preceding and follorring tho positive vplue m 1 2 / 5  s h o d  v e ~  slight de&- 

Tho one fb l ludng  shor~cd vow s X &  s i p s  - -  
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- - The rap in Pigrt-e, &ma the track of the rrrraing fU@t. Where ropeti- 

t i a a  of certain legs o c c d ,  they w e r e  omit ted on this m3p, but a mmplete l o g  of 

th is  first, o r  mo-g surrsey, es re= as the rest of the t;ro-day operetion 



Son. 
a. Instruments 

Figure 47 is a combine5 r e c o r d  of the data obtahed  from the conductivity 
3pparatus, the  NX, unit and the f i l t e r  analyses f o r  3 December whUe F i w e  48 gives 
t h e  data from the  sane instruments for &December, The most prec t ica l  purpose t h a t  

them charts 8eme is t o  give correlation betwem a c t i V i e  leve ls ,  altitude, end 
time, Figures L9 and 50 present the data obtained from the instruments in terms of 
c o n s t a t  ac t iv i ty  contotruts. 

* 

83.l readings shorn have been corrected for background change w i t h  a l t i t d e  bp 
t he  values given in Figure 9, mile t h e  indicated f l ie j l t  a l t i t ude  r l r i o d  as shorn 
in t ho  log, essent ia l ly  the picture obtained is  f o r  an average elevation of 1000 t o  
150023. above the ground. 

The best v e r t i c a l  cross-eection could be obtcSned e i t h e r  w i t h  two aircraft work- 
$& *y i  ing t w o  a l t i t u d e s  eimrfltsacous&' o r  by cone le t ion  of f l ight  data f r o m  one a l t i t u d e  

Kith that taken by grouad survey teems, Since 0- one aircraft was used, t f ia ss- 

con& method is  the basis fo r  the discussion w h i c h  fozows on fU&t data. 

Several socoaaary peaks were recorded 0x1 the conductivity throughout the  re- 

minder of the  fU@t as far as Odessa, 3y comparlng the 1-Ul contadJJatbn over- 

lay ('Fig. 59) over Fig. @, it w i l l  be noted that tho red- fU&t p e a  very nearly 

encompasses the  outer edge of the iodine deposition pattorn and cuts the hiehest 

ground value from halfway from iUchland t o  irions t o  a short distance uo-st o f  

Xiona, mom or less in the same place tbt the conductid* and rJIu, gtve their best 

respan3e. mile W s  leg i s  best eqSained, none of the other indication8 of ecti- 

Vity ai th  t h e  exception of Beverly-vanfsp, seem to fft ths ground pattsm. The 

met fnterestfag thing about this fligbt is t h e  f a c t  that the  cloud ues detected 

so\hh of a e  project, ra ther  than t0 the north on the second d q  and ' e v e s  wi'h 

the deposition pat tern 8s it m s  a d u a l ! ' r e c o d o d  by ground measurezsnts, Had 

this cond i t im  been maliacd at the time of the fl i&t,  the iodine nay have been 

tracked t o  a fa i r  distanco in a southnesterly dimction. 
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VIII. Deoosition 

A. 011 Area 

Calls were received at the coordination canter  as emly as 5:'rO an on 

U/? indicating that any person who ha2 walked qutside of a building returned vttk 

s h e s  t h a t  couni;ed. above the wa=ping l eve l  on the foot- counters. This was the first 

Indica$ion of the vexy strong 

reitli portable Geiger counters 

'ciou saqles  were obtained a t  

%locked off iL one &e grids 

interscction of each grid. 

- .  
deposition tfiat had o c m d  in the areas. Surveyc 

were made on l2/3 around t h e  areas and a few vegeta- 

this time. During the f o l l o d n g  week, the area ras 

and GI4 readings and vegetation samples taken at  the 

- - 
the areas. 

t h e  west perimeter fence with Q total of eigbteen mading on pound and vegetation ' 

On 12/3 portable GY surveys were made in the 2OrE and 2008 areas and between 

In the 200Z h a ,  a traverse was made a c o s s  the area 5W yds east of 

w i t h  a portable (3. Three readings were also taken along the west fence. Ih the 

2 0  V Area a traverse was made 0.1 mile north of the gate which ran from the esst 

perimeter fence to a paint just sou* of t h e  stack. A second traverse was then 

made 0.1 mile ndrth of the  first one. 

made f o r  each traverse. 

500 c/m by holding the probe over the head. The results of these E~VV~JYS arc given 

ia Table 18, not corrodod f o r  buckground of tha instmoat. 

Six readings on pund and vegetation vere 

The backefomd in the 200 !Y area was determF?ed as 300- 

- -  
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surfaces. 3 1 1 r b k  this m c y  s a q l c s  of soil and vegetation wcre teken f o r  ar.&-sls. 

The r e s u l t s  o f  those samples are @Ten i n  Teble 19. 

6690 i 
u,2m 1 
7,020 I 1000' south 200 B Gate 

i 
SE corner 200 Test area : I  42 3,330 - 
-.-__. -* ----..----.---- --- 

f 
m 

I 23, A00 - I 

i 
i ?l3 comer 233 West Area 
! NE corner 200 7 c s t  Area 

. { .  1000 yds. N 200 T e s t  Gate 
52 
28 

' 200g Gate 

u8 
530' south 200 'F; Gate 

Near 292 B u g .  - 1m's stack .I I20 - 290 

1 

It ma Fmpossible t o  d o  -pod GJf rmrveys Fn the region of the stack because 
i 

of the high backpounds from the f a s ,  A survey of  tho g u d  towar h t h o  RE wmer 

o f  tho T p l a t  indicated a general reeding on a l l  wood surfaces abaut 1030 c/m 

ahvc be&gro;usd. In geccral i t  cas fomd that madhp on roodcn F3Wf.r polcs  n r a  

above background 100-1OOO c/m and tSat t h o  cc t lvf t7  soemd t o  coUcct fn corners 

and mu& spots as muld bc cxpoctod from dust pcrticlcs ,  k metal screen on t i e  

gaard towar a t  the iIE corner of the *P plant pve readbe about 2090 c/m abova 

background *e the  wood =as only about lo00 c/m abovo bckgmund. m s  was con- 

firmed on the metal screens on a s  *dons In the S i t e  Survey h m d q u d o r s  in t h e  

200E Brca &ere R reeding of lo00 c/m zbove backpunrl w a s  obtainod on 1216. A 

chenical analysis of  a strand of thh uirc showcd that it was an i r o n  prire vi th a 

t r ace  of zinc fndicating a passiblo zinc-coated *e. 

'During t he  ueek ol" 1 2 / 5  - 1219 sebsral cmns surreyod t h e  region smouLdFng 

&e t za  areas by markind the r3&n in to  

tcble GU readings and vcgctation samples 

I I i i U 9 9  

one mlle squire g i d s  rad 0bt-g por- 

a t  each gria intersoction. Tile rOVult8 * 
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is given in Figure 53. 

Additional samples were taken durirg the follotdng mnth f . x m  dl portions of 

L I e  resemat ion  and tho results sxtrcpolatc-d by t h e  eight day half-life of iodine 

to U/3. 

map s h o d n g  the extent of 1-131 adir i ty  on the rescrwtbn,  

mztion of about 600 individual results. 

The results of this survey.we given in Figure 54 which is an isoactivity 
- .  

This map is 8 m- 

This figure Fndicates a veTj  strong deposition pattern a t  the 2007 Gcte and 

along route 3 between t h e  areas. The distcnce f r o m  the stack to the center of 

&is maximum area is  about 2-3 mfles rhich e w e s  SOU w i t h  Sutton's estimate f o r  

R moderato inversion conditioi, Tho m3xlmum activify Fn an individual s q l o  W8 

28 uc/kg from a sample collected war tho perimeter fence directly east of the 

atadk, 

me major p a r t  of the activity leaviag the imsediate vicini@ oi t h e  20[) b a s  

trails off south in a very narrow band ddening t o w d  t h o  lower and of t h o  reser- 

vation. 

rsscroatian are chersctcristic of the deposition p t t o r n s  in t h i s  -a. =en ac- 

t ivity is found on 7ehluke it is usually in these tro approximate locr t ions.  The 

direc t  southerly deposition l a  s U & h t l y  k r e g u l a r  since the normal patter I s  

sUghtly vider and shifted to the east. For comparison, the madings obtained on 

8zmpl88 in November  re listed in Table 19. 

~ h c  tr;O spots of 500-1000 muc/kg on t h ~  Wahluke plateau north of t h e  

This  dll give a pod indication of . . .  
t h e  tremendoue increase in readin@ occajionod by this mn. 

c 
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Tzble 1.9 

~ ~ ~ 1 C . S  F a  . fJCn%5E4m 
.---- 

Esnfcrd 
Benton city 
200U Gate u.2 
Near 100 Areas 
Security of 300 k e a  

4 2  I 

i 

-- 
Tigum 5 5  presents t h e  R d t s  of the analysis of the v e s t a t i o n  collected i n  a 

survey up Rattlesnake buntsin whi& is one side of the  BentoI2 gep a t  t h e  southmst 
Corner of t h e  reserwtion.  Fro? Figure 54 this direct ion was the m c b  e-Lt of the  

gases from t h e  area. The figure is a prof i le  of Rattlesnake b u n t a h  d t h  the base 

a t  the Ynk.tmn River t v o  miles hZ of Benton Citp and tho  s- in a l b e  of the 

s t a r t b g  paint. 
tho h c i e t  of  the crosshatched portion v i t h  1/2” equal t o  lo00 muc/kg. 

sibly due to turbuloaca of the air passiat over this region, 

- .  

- 
The ac t iv i ty  found in samplcs a t  various d t i t u d o s  is designated by 

It appeers 
- - f r o m t h i s  chart that t h e  ac t iv i ty  is hi&host on the platcau at a b u t  2030 f co t  pes- 

Figure 56 presents a similar picture  for a survey up the  Horse Beavon U s  

inrmediately south. of Bonton C i e .  . . -  
B. Off-Area 

fmnerliate off-area surveys  were conducted durlng thc.week o f  U/5 - U/9 

in a n o r t h c r L y * m c t i o n  tosards Spokane e h c e  this was tho  diroctioa cstlmated f o r  

t he  bulk of  the cloud. As thc data  bow to arrivo from those s u r v q s  and the area 

s m y a  it was apparent that a considerable conccntration occwTod ta t h e  sot* of 

the resewation. As a re3=ult, the l a t e r  surpeys mre directed maMy t 0 u p . d  The 

Danes, Goldendale, V a l l a  Walla, etc. 

Figure 57 i s  a map of the roads covcred in the three week period following the  

green run. 

vity expected in the region. 

may be overlaid to orient  them. 

Samples were obtained every five o r  ten  miles dependbE @on t h e  a c t i b  ’. 

This figure i s  a baa0 map on which the  foUoming map6 

an ovcrlap indicating the individual readings obtained’st each 

location. 

by moans of the ei&t day half-Ufe o f  1-131, Tho us&- ostlziata 

The r e d t s  Bre In terns of muc/kg with all d u o s  

EEaEEy 
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for several cf +de t r i p s  5s Usted  b Table 20. 

kg area is doubtful beCaUS0 of the peculiar gcogrqhy  o f  the roada and the M&! con- 

t - d a t l o n  o c c u r h e  in the analysis. 

by the dct-dash &ee 

Tho W t s  of the ants rmeyed p r e  &irked 

Unfortunately the lack of meds and the s u m  cccmntereci at the End of Docember 

did not e l l ow   ELI^ examination of tha ereas oaist of YalLn Ta3.h kt the ~ U Q  &wtdna 
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this rcg5on nsm L i s s i S l e  n t  th2 time. 

Figure 60 i.q a map of t h e  same -e csve rd  3y F i v e s  5-7 sl~oaing Fronineat 

fcsture of the t c r r z in  A i c h  cmld zf fec t  the t r m e l  of the cloud. 

C. Xis cellaneous 

X v e  slxllow pans 20" r 20? co;l?,aining &bout one litsr 3f -,r,tcr nerc plzcod 

.- r?.t rive locstions near the  200 Lr2.r~  on Doccmbcr 2 and ccUocted f c r  z1:z:sis cn 

T ' s c d x r  5. Ths object m s  to obtah idonnat ion on the  rate of Pp77 oct of 2-131 

in a body of water. The ac t iv i ty  collec%cd by those PZZIS &d the evercp air con- 

c m t r a t b n  a t  en& 1oc:tion cs nieesured ky t h e  scnibbcr i s  @veri in Table 21. 

The deposition r a t ~  In the  above tzblc ncre cdcula tcd  a s s h e  thct 311 of 

the  act iv i ty  in bcth t h o  water and air m s  obtd!qed ovcr a 12 bur pedcd. 

is a close appro&tion for the scmbbar since at eech of these locntions the 

scrubber vdue was available a n l y  tbougb U/3. T h  r a t io s  e- remarknb& con- 

s i s t e n t  considering the nature of t h o  eqerimcnt. T h q  bw undoubtedly Pwsirmrm 

figures since. the rrir conceztntions vere measqed for e much shorter'  por iod  of 

tiae than the x t e r  pCns were exporssd. 

This 

I; w r i e s  of t e n  vegctntbn sm9l69 woze picked up f n m  the inrPcdiata Vicinity 

cf the  somj scrubbcr and analysed for 1-131. The results of this t e s t  arc @veri 

in Table 22. 
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I 

The deposition rfites ware calculated a s e d g  a I2 hour CXposUre  a b  d 2 kg/ 

per uc/l calculated by ?erker(12) fro= d3te on atnospheric pollution, edssbn of  

discrete rctive particles, md fonner 1-131 deposition date. Gpparentu ‘ho vlues 

for vegetation are  s l i gh t ly  higher and the  value f o r  water sliehtly fomr thm his 

as sumption . 
Tho decay of the 1-13. on tho v c p t e t i o n  i s  available f r o m  a number of mezmuro- 

m t s  made in .Tam-, 1950. In revicdng this data, it s b u l d  be bcrno in aFnd 

t h t t  r e su l t s  from individual analys~s m y  vary 

t b t i e s  in s q l l n g  of  the various portions clnd thcrefors  differences i;l d x y  

a factor of 3-4 duo t o  mcer- 

ne i&t  and surface 8268. 

r37read locat$?ns. I n  overy cas4 t3e @nard trend of t h o  activity f o l b n s  the 

known decay of tho iodine d- tho experbmtd  o m r  of  thc  mersmnents,  

In Figures 61 and 62 are @vea dewy m e s  of t h e  1-131 as mzzs*red at  wide- 
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Station #I Station R2 

1.0 , F-.r peas 2.1 
Theat 1.7 VFbeat 2 02 

. Tlinter peas 

A. Bot-- 

Potted plants of +eat a i2  a t e r  ?as w e s e  p h e d  et five ri ifferent sto- 

tims throughout the  mea on the & m o o n  of D e c d  2, 1949. These Flents were 

L 

l e f t  exposed unt i l  1:OO p.m. an m b r  3- 

t o  a l l o w  protection to the Wts In case of freezbg ~ r t h c r  during thc period af 

The stetions selected were 3~ 6U a m o u t  t h e  Haford k e a  
- -  

exposure to the grises. 

A t  Station #1, which was t k e  6U Buildiag located at the center of the nor th  

fence in 200 Zest k e a ,  

-and one of  each type of 

cedure mas followed f o r  

Area southeast, Stction 

nsrth. 

The plants were as 

m e  or each type of plant 

plant was plaeea outside n f - t h o .  building. The s m e  pro- 

Stauon #% UX, %st h a  4 center, Station ID, m - a  
#I, 1 ~ 3 '  k-ua  southvest, d Station #5,  i?crth Richlnnd 

plaeed inside of the building 

Leboretorg et 100-F Lrea except for the wheat planto, which mre placed nt Stations 

#I and #2. Tbe eoil of these plants vas c o o e d  dihr mr of pareffin to . 

separate thz sail f m m  the 

hac$ to t h e  Bot& Laboratorp. Sa,qlas  were irrnnediatelp W e n  from tihe plants 

axid one pan portions counted WmSI? on tlao fkst sh3f of a mica W o w  touter. 

hf ter  t h e  plants laad been exposed to the r R d i 0 3 d i V 8  gases, t h y  were brouglt 

Plants w h i c h  - re placed outside o f  t 5 w  building a t  Station #I and $2 accu- 

malated the mst set id. .  The merage sctiVity In microcuries per kilogram f o r  
. .  



' The samples of'those plants w h i c h  were placed inside the buildings a t  Stetion #1 

and #2 had averago ac t iv i tg  of less than 0.1 dc rocur i e s  per kflogfm f o r  the 

s e r i a l  portions of  the p l a t s 8  

# 5  had average a c t i d t i e s  of less than 0.01 microcuries per I d o f F - .  

SP-mples from plents placed both Qside and outside at Stations # 3 9  $4 and ' 

The counting results of the roots of t h e  wheat plants placed outside the b d -  

- - ding a t  Station #1 showed the avem@ a c t i d e  W Is 08crZ d c m c h e s  P r  kilo-. 

- 

For tzle roots of *eat plants  outside at Station #2, t h e  average ectiviQr wcs 0.05 

1 

I -  . 

1 

@veri in Table 22: 

S W a Y  OF ACTn 
I I I 

Seven mallard dueke f r o m  Ipcrosse and one from Kennedck were also a3sayed. 

1 
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The highest leve ls  detected were fnh spechens collected abut three meks 

following the dissolving, Since 4 uc/kg apgro-tes the 'tolerance f o r  Iul in 

t issue,  it may be concluded that nearly every specimen of d d U f e  dthb tho pro- 

j e c t  bound- will have received in December and Jan- tfryroid M c t i o n  Vary- 

ing from tolerance to $0 tines tolerance dai lg .  

. .  

1 

f' 

. 



I 
version close to tbe pound w i t h  s m e  c s  dl of the fsmes escaping into the tm- I 

- -  
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that the 1-131 passed ovcr the 300 Area, Richland, Benton C i t y  are= an 12/3 with 

t h e  n&m about noon. rind speeds s e a r  the sound at this % b o  ne= 'ilchland 

were 5-7 mph Kith speeds as loa as 1-2 q h  tt t h e  622 Building. This actitcity, 

thoc, could have been that fro-, t h e  end of t h e  dissolving betveen about 0400 and 

oBW on 1 2 / 3 .  

The best concentration data ob$ained In this m a o n  were fror; the scntbbcr 

froE l200-l400 on I213 and t h e  coastant air q n i t o r  at 300 h a ,  These 

instnrments indicated concentrations of 1.6 -3.5 x lo" uc/l on tho scrubbor md 

8 thee hour concentration of lo4 uc/ l  a t  300 h a .  The factor of three 

CFffezrnco in theso readings i s  pmbobly due to the diffemnces in calibrrtions 

-. of the tao h s t n n e n t s .  The values are 8 fzetor of  2-5 lorer thm could .be esti- 

nated from t h e  Suttoa equations for zn"cvolutfon mite of 0.05 curies/sec and Q w i n d  

velocity of 5 lnph with unstnbio air conditions. This would cppear to be, M d e -  

quate d o c k  considering the ia& of,infonnatior: on &e location of the a ~ d s  of the 

cloud and a0 Mknown form of dilrrtioa, 

The plot of t h e  conductivity fron the aer ia l  m o y  on the  mrning of 32/3 

shows two peak$ one close to the pm ject  between Richland and ConneU and the other  

at Ritnrille. Two suppositisns may 38 odvanced concerning these poeks, 

( l j  The n h i e n  represent the two p e d  output concentrctidns of s s e 9  fron 

the dissolving operation, The one farthest frps the resenation could mll  be t h e  

( 2 )  &m.ming that t h e  above is t m ,  the gentle shift of winds f r o m  the n o m -  

Rest end west 'to southerly and northeasterly caaaed the W e  to veer tc r  the north 

during the morning and af tenocn of 3 Decenber, depositing coataainntioa f o n d  on 

tLe vegctatlon ne= Odessu, 

These theories are substcntiatod bp t h ~  following facts; 

miles f r u m  the dlssoloing stack. Thesd readhga R e r e  made fran 0815 to 08.4.D hours 



Si-173 81 - 6 8 -  

~ .. 

d l c s  fmz the stack at neasurbg the (0700 3 Decezlber), T'ds checks dtzl  tile 

posit ion of the  sscune "hi#" on the n o d g  mefit. - 
(2) No 1-131 was found 011 the filters east of the ni&t botnrae3 -6 m d  - -  

P d ~ c r i & ;  This could be the k i d c r y  b e m n  the Cno h i @ !  concentmted clcucis, 

(3) Morencct of both of k e s e  "Di@sn n o r t b d  dmlbneous l ; r  noulC plcce 

thc xonon 3t Davenport and rbp3si.t the  iodine ne- Oiessa. Themfare, if rro iodine 

b;. t h e  ra6ioactivo ioGine, we ham: 

.. or 3.5 x 10-9 uc/u tar /a iv  

Fmn this d u e ,  tho  hibest conces5ratiol: encorntared on th t w o d a y  opmation vaa 

1 x loo7 uc/ l i tes  at Da-renpork (100 d e s l .  

I 

t b n  r a t e  at the peak'of 0,6-1.5 cUr.ies/soco;ld nnd a h r g e  laFse conditbn, t h e  con- 

centr t t ion shmld be on tho order of 1-2 x 

ahtained . 

hccorrlfng t 3  Suttonls estbntas  of  this concentration nit& CTI csti'zited epclu- 

uc/l ,  a d u c  10-29 t 5 e s  t!js one 



I 

1 

~ . 
uc/l, a s e g  a a d  q e e d  cf 5.5 q h  and an evolutlou r a t a  of 0.05 C U T ~ ~ S / S B C .  

U&U* no conclusive statements a s  t o  the v a ~ d i t p  of Suttoa's t reataent  

* uhsn apnlLsd t o  these distances mey be made because of the uncertainties in the 

meteorological k n s t a n t s  involved, It does appear that the coefficients a8 used 

@ve reasonable values if '&e primary assuqthn t h a t  the S s e s  diluted in t he  

_. 

From experience m o d  from tbis t e s t ,  two' f ac t s  are evldont concerning uso of  

-~ 

(1). If a t  a l l  possible, a Nnning p lo t  should be kept in fU@t t o  detcrninc . .  
=&as o f  highest act iv i ty  whilo in fU&t. %owlodge of  t ho  c ~ s t e n c o  of  amas of 

concentrated ac t iv i ty  I s  of'llttle use when tho MorPustbn I s  brought tci U@t d a p  

after the tat0 ia t iker .  Values p l o t = d  everp thiz- o r  foAy minutcs (or a t  lesser 

t h e  iqtcrvals if'req-d) l d t h  bac%round subtract& w i l l  mable t h e  opzrator to 

sketch in liues of equel intensity an6 mi& t h e  pilot d t h  a fl ight gath a& 
wculd either rumin in the concentration for a l o n s r  sanpling.period or f M  09311 

! 



(2). The sen-ices of t w o  or more t i r c re f t  could. graatly increzse t h e  amount of 

m n i t o r i n g  coverage f o r  a given pcriad of time, uorking as a t eem at the same o r  

dif fcrest  altitudes, thc  progress of EL c l m d  could be traced bo* later- and 

vertically , 

Lnriag this run the aircmft  surveyed 8n area in one day which took two weeks 

-to cover by surface vehicles. The degree of accuracy vas vary close, Thder the 

worst possiblo meteorological conditions for such a test ,  the ajxbornc kiotnrmmts 

detected the radioactive gases at a distance bettar 100 mfles f r o m  the stack. 

Under favorable conditions, it was cistimated that 

distance 'could have been iric5qzsed by up to 8 fac- of ten. 
tbc s&s concsntrctions this 

-.  . 

.. 

\ 

I 



The work described in tUs paper o b v i n u s ~  necessitated the ef" ~ o r t s  of a large 

VUE: of people. Altaougb it is h p e s i b l e  to admowledp each indi.$du&.con- 
-cened, the authors wish to mention p a r t i e *  the foUorrlng people for 
efforts OZJ khalf of the expedmellt. 

- 

and the Patro 
work in trsM 

. .  
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FIGURE -31 
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FIGURE-43  
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FIGURE- 4 4  

SPOKANE AIR BASE FILTER DECAY 

EXPOSED 1400- 2000 12/5 i 
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FIGURE- 61 

DECAY * OF A C n V l T l  DEPOSITED ON , VEGETATION 






