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I. SUMh !ART 

Ow ton of i r r ad ic t e f  uranium with f i f t e e n  days coolinF was dissolved from a 
two ton batch loaded i n t o  a clean dissolver  on December 2, ?.9LS, Calculded.  
a m o u t s  of activity evolved here GO00 curies of 14.31 an& 7300 curies of Xe-U3; 
measured values were higher t h m  this by a factor  of 2 t o  3. & e l i d n a r y  ca’lcx- 
l a t i o n 8  of the hazard were Illede by the method of 6. G. Sut‘5on and attempts made 
t o  check these values by reac3ngs on fixed and mobile instruments, 

The meteorological con6itions during the actual  hour8 of d i s s o l ~ n g ’ n e r e  
uns+.ablt with the winC veering from 3 southerly direct ion a t  the start t o  a north- 
erly direct ion aboxt helr-my through the  run. Rawinsonde readings a t  Richland 
during the run indicated a shallo~ surface inversion with an unstable condition 
daft. It is poatulated that much of the di lut ion occurred above the inversion, 

Reedings as high as 2 x 10.4 uc/l of 1431 and 2000 t o  3000 c/m on portable 
Geiger counters were obt25nod r i t h i n  a radius of 4 t o  5 miles from the stack, 
Signif icant  readings cppcarcd i n  the Richland - Pasco - Eenton City area about 
no0 of Dee m b e r  3.  

filters at Spokane on Dccembcz 3 and Deccmtcr 5 ,  1949. 

hdica ted  peak a c t i v l t l a s  I n  the morning a t  Ritsville and between Richland md 
Connell, 
shile the one Lt X t X v X l l e  mas due t o  Xe-133, 

Considerable deposition occurred particularly Cl03e t o  the stacks, 
vegetation readings, above the permanent tolerance value of 9 m u c h  occurred 
mer a region extending f rob  Tho Dalles, Oregon, t o  Spokane, and from Yaldma 
t o  the Blue Mountains. The r a t e  of deposition in water was est inated a t  2 x Id; 
uc/meter3/hr/uc/l; and on vegetation a i  4 x I& uc/mctet?/in-/uc/l.  he I-UI on 
vegetation decayed t o  background with an e igh t  Gay half-Ufe. 

thosc found In other plants. Animls collected from the region Indicated that 
8peCime~ from within the yroject  boundary received t h p o i d  imavaf ion  vqJing 

Zstinated maximum concentrations vcre on the order of IOo9 t o  10 I& ucfi of 1-1-31, Queetionablie positive raadih@s. were obtaixkd on 

Aircraft measurenents mado i n  the  dlrect ion of Spokane on December 3, 1949, 

It l a  postulated that -the peak closeat t o  the project  vas due t o  1-331 
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lkposrtrer of clesn potted plants in the area gave r e s u l t s  compsrable t o  

from tolerance t o  80 times tolerance daily. 
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DISSOLITNC CF TI?ENTY DAY MFTAL AT HANFORD 

PCR CDUCT f ON : 

The Health Instrument Divisions were interested primarily in obtaining monitor- 

ing reeultrr t o  m e  that no one was overexposed t o  the  active fumes, and aecondarify 

in the travel -of-the act ivity and depoeftion-on_fhe,voeetation, 

5ntroduction to the report, is a map showing fhe location of the more prominent 

fmtumY, 

0 0 0 8 2 3 5  
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vork directed 

8ad seeing fhat t h e  hrmes -em liberated safely, An outline of this planning $8 

Upon r e e e h b g  this information, Qach group participatfng started more detailed 

obtaining as mch information 8s possible from the operation 

holm aiaoo mu& of tho  nork dono at  this time aided considorably ia I n t e r -  

m l n g  restilfe. 

L Weather R b ~ u l r e d .  

TAW tb3.n mmmt of activity being roleased, good dilution of the fumes before 

ihg  came fo t h o  ground i n  the areas wore required fo a ~ o i d  gross contamination of 

tiha b u i l d h p  and possible exposure of por~omu~l.  Criteria decided upon for weather 

Eoadifians were,- 

(1). & Lmerted vertical temperature gradient extending from the ground fo 

8-1 fnmdred feet above. ThLr otipulotlon necessitated scheduhg  the run durkrg 

=iM-time, as it is 0- then that inversion conditions at  I I ~ O ~  are fie- 

[2). 100 rain, fog, low cloudineas, or &er frrctor which miat pretrenf the 

F-0- me. 
0 
0 (3). w#t fo modemto d s d  Rpoeda 1 5  mph at  the 200 ft. love1 was decided 

, 
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feet hi@ Rattlesnake Mountain t o  t h e  snut'r of the mea. 

(5).  Conditions where@ the bulk of the stack effluent would stsy aloft. A 

dilu-bion factor of l5OO:l was decidad upon a3 the  lowest penni68ible factor. 

A r e v i e w  of date from the past several years at the Hw Ideteorologp Station 

showed *a+, during ni&t  hours a t  th is  season of the year the "aloft" condition p ~ -  

vailed 76% of tbe time, and that the sky coverage averaged 6.7 on a scale of 10. 

Hourly nind speeds between 0300 and 1200 averaged from A-6 q h  at t b e  7 feet level 

to 10-11 lnph a t  the 4OG foot level. The prevailing direction was northuest. A 

d e r a t e  fnversion usually overlies the area at  n i&t ,  forming near sunset and tes- 

minating about one-half hour after sunrise. 

sad the probability of its occuTence during sny particular 24 hour period ia dm8 

small, 

Normally, precipitation is infrequent 

The above s ta t i s t i c s  indicate tSat the chance of finding favorable ~ t ~ o r c h g -  

ical condi%ions for the dissolution on q particular date might be good. Hommr, 

the mntb of Nawmker, 1949, was plagued nith inclement weather which included two 

periods of recurrent storms w i t h  attendant wind and rain, interspersed by a lO-dey 

8tagMnt period during which ceillnga wre continually lor and fog was present on 

nn a m p  of nearly 10 hours each day. This inclement weather necessitated post- 

panennxzt of the n m  for one ne&. 
I 

On fhe morning o f  December 1, the United State8 Welrfher Bureau in a apecial  

forma& to f h i a  plant, predicted that the end of the current rories of fmqwnt 

simnu5 r a a  in sight, rrad that conditions favorable for the operation could be ex- 

pected * Saturday nigh%, December 3. The d h o l v e r  mr t€ien loaded bo tbat opera= 

tionS d d  begin Pridap d@t, December 2, if condition8 were favorable. 

BOmkbM 

Tht, W Didsion, in charge of the actual dissolvfng, elected to uae the upare 

dissolver 3x1 the Rl? plant (200 Vest Area) 10 that the "heel" reuultlne h p m  the ,--! 

dbrolutlon of only a portion of the metal c m g s d ,  could bs stored h the U s -  

solver for an sddlticmal cooling perid. Twa ton8 of metal pushed on Kowmbsr 17,, 

I 

\ 

I 
\ 
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uem loaded i n to  a clean dissolver on December 1, 194?, and the jackets dissolved 

OE *&e 12-8 shift on Deccmbcr 2, 1949. Tho actual length of the dissolving time 

~ ~ - 3 d  not be p~ttClMmi accurr"%ly since normal opcrating procodce calls for three 

taLe uf metal per chargs on tap of a one ton heel. An estimate of 12-16 hours f o r  

the  dissolution of one ton ms made. 

The amaunts of 1-131 and Xc-123 in the metal after 16 days cooling wre 

cs;lmted at 6150 end 6370 curies per ton roapectively. Assuming thtlt 5% of the 

io&e(*) remab in the dissolver and that there i s  o 30% increase over the averago 

in t;ho amount8 of f i ss ion product; in t k e  outer portion of the slug, the dissolu- 

tion of one ton nould l i b o x t o  4000 curies of I-l-31 and 7900 Curies of Xc-133. 

Sac0  the off-gas scrubbers nore not opcrsted, all of this activity would be dia- 

dhrcrged fmm the stack.  

- Th6 rate of discharge vas ostimcted f r o m  thmo evolution curpos moesurcid in - 

1947 bp the 8. I. Divisions. These curves indicated t lmt rifh an ei@t hour d b -  

solving period the Xc-133 reaches a nvudmwn i n  b l / Z  houre and the  1-131 reaches a 

m d m m  in 3-4 hours. Extrapolation of these curves to a 16 hour di8solving (Fig.2) 

Andieated a xenon peak at  about throe hours and an io-o peak a t  about amen hour8 

aft= the statt. me rncuinnau rate of omission waa estimated a t  0 . a  curiee/sec 

for Xo-I33 snd 0.U d e s / s e c  for X-131. These values wuld mount to about 28 

UC/Z of ~0-133 and 10 uc/l of 1-131 in tbo  stack on the bas18 a" an e now a i  

25,000 ~p t h ~  &ck. 

The Strrt mr planned fo r  2000 on Docember 2 a8 a compromise between the Bir 

Fomeccr8 den- to star t  a t  01001036(! on Decomber 3 80 that the mcxbuum would occw 

Q 
w 

libouf baybook, snd fbe opO~fiOn*S nQOd b 8- Q8 IO- after SUndom 88 p d b b  

no that the  buQ of the activity wuld bo liberated before fh8 inversion bmke tha 
OQ 

N next moraing. W i t h  the s ta r t  at  20~3,  tho  ruudanm 18-133 

1-131 actfvity would o c w  abaut 
W 

nddn%&t and the 

hours before surup to olimlnata most of the acfivify. 

actid* would occur abut 

0300, wlth a t o ta l  of 12 



C. A i r  Forces 

Extra neather forecosting and observation stations were se t  up by the Air 

T?t.her service t.0 augment existing stations in order to obtain sufficient data 

23:- Torecasting tbe movmtent of the cloud and to c o m l a t e  the edst ing  conditions 

with the activity pattern found. 

Reports of forecasting and obsorvation stations over the Northmst were u t i l i z e d  

to get B clear picture of the weather for weeks before the test, 

mobfie Rawinsonde s ta t ion  and two pibal units sere mvod into the V i c W W  of the 

Banford Fmjeet f o r  a more detailed analysis, 

'&o Richland A i r p o r t  and one each of t h e  pibal  etations at  Washtucna end bses fake. 

In addition, a 

The Rawinsonde uni t  was placed a t  

5, 6). The basic equation for these caldstiaola ist 

.. 
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mhoret 

coordinates x, y, z on a ~ystem Thore t h e  origLn is a t  the sowoe and t h e  x d i n c -  

- concentration ia gms or curies/mcte3 at a p o b t  &ven . ~ g  the -% Y9 a) 

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

Cy, Cz - em oirtUal diffusion cacfficients for  the 4' and &i dk-ections, reepee- 

sum of tho s t&Uty of the Rtmosphore. 

1 = t h e  heiw of tho stack 5n meters. 

as he wed tbm for t c s t s  in  Podon,  England. This is one of the weak p o i 0  in 

auch a cttlculation since the conditions a t  Banford as8 undoubtedly different w i t h  

rcgard t g  gustbeas, etc. .Howover, it rpas f o l t  that es tbat ions  this mothod 

rm;rld be d u a b l c  in foreseeing hazards snd b interpreting re0d.t~. Tho cwf- 

Value8 o f  the  coefficients Cy, Cc and n were abstracted f r o m  pcpora of SuttOnts 

flcfentr ascd in t h e  calcuUtions f o r  I 

I 

I 
O L -  Q i .I tr 'T- m I 0.165 1 -- 

I 1 
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# -  

I 



fn r i p  3 the calculated concentrations from a C O n t i n u a u S  p o h t  L ~ O ~ T C ~  

2001 above the gFouad a t  distances up to 200 miles. These coccentrations are the 

maximurn expected along the ax58 of the cloud if It i s  assumed that uniform meteom- 

logical conditione end f l a t  t e r r e i n  are encountered throu@out the entire path of 

t h e  cloud. Two values a r e  given for each distence: (1) the coefficient of the 

aquation 2 - 
t b e  d u d  speed in meters/sec, and 2 i s  concentration in ucfi; and (2) the actual 

concentration f o r  an erniesion rete of 0.05 curiea/aec (cloee t o  the average expected 

f o r  Z-Ul) and a wind  ped of 11 mph. 

-%. 
0 

where Q is the rate of emission in microcuries/scc, U i S  

F i m  4 presents eLll e s t a t e  of the vidth of fhe cloud st  VarioUS di8tanCe8 

If it b assumed that the wind I s  steady in-one direction. In t h i s  c u e  t h e  cloud 

w i d t h  is defined as the distance betwean the tw polnts on the elttremitiee that 

hwe a concentration one-tenth of the peak concentration. 

The maxbmm rctivify expected at  the ground i s  pretteated in Figure 5 undor the 

mma Eonditiona as for the air  concentrations. Tbo g r o u n d  pattern expected for a 

stsaw moderate inversion condition with a wind sped of 11 mph i8 glven in  Figure 6. 

FLred bstnrments WBCB located at strrte&c spots where power was available on 

.the zmsrPr&n. The location o f  monitoring instruments during the run ie &yen in 

Figare 7. All of the  counting rats metors and nust o f  the dr scrubberr were put 

out specially for the operation and later remow. ' 

Field creua to 

{I). Two mea in four &eel drive equipment wre to attempt to locate the point 

out the  follorlag jobs were plsnaed: 

of msximm air concantration and make traverres acros~s the cloud W d n g  reedings 
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balloon t o  several hundred f e e t  so thc t  traverses of the cloud a t  the a x i s  could 

( 3 ) .  One man was t o  t r ave l  from the intersection of routes 42, and 2s to 

several niles above Hanford reading detnchable chmbers every mile and tdcfng smll  

scrubber cad portable GM readings, 

( 4 ) .  Two men were t o  t r ave l  fron Pasco t o  Connell w i t h  R recording GhI counter 

a d  a 1-112 CFX a i r  scrubbar operatod from a nobile gonerator, 
1 

(5). Gno nan was to check a l l  instrunents during the run and t c  taka small 

scrubber samples on the reservation. 

E. CoordinEtion 

In order t o  keep current with a c t i v i t i e s  i n  A~~ f i e l d  during ths tine of  evolu- 

t i o n ,  the H. I. Emergency Plot t ing born st Pa t ro l  HendqGarters mas used. 

allowed the use of three telephones end was conveniently located t o  XGidB, the pa- 

t r o l  radio s ta t ion,  Thus it mes possible t o  obtain reports froin tho f i e l d  cars 

by radio, from various s u r r o g  g m p s  by telephone, and meteorological data f r o m  

the special  un i t s  s e t  up by the A i r  Forces by telephone, This d s o  allowed the  

use of the plotting m o m  f a c i l i t i e s  i n  conditions approhmt ing  those o f  an ac tua l  

emergency and mas very valuable 5n gaiiiing information on techniques. 

This 

The p lo t t ing  morn was manned by Health Instrument Personnel from 1900 on 12/2 
F&= 
*-- t o  1000 on U/3 and by an A i r  Forces representative from 0100 on 12/3  t o  1000 .on 

w 3 .  I 

0 0 0 8 2 4 2  

i 



Equimnemt and Procedures 

fn e n o r a l ,  ~1 brief discussion of the cquipment and procedures used f o r  a 

particular reading or series of r e a d h e  is included in the section presonthg 

the data, Thi8 section o f  the report is lntendtld to describe those items nhich 

%are used general3y throu&out t h o  t7u1 and pocethms nfiich were used in the mdy- 

sis of - -  r q l o s , - e t c ,  - 
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-u- 
r i p d  t o  “scrub* t h e  iodine from the air pe.ssing through if. 

~ i p a U y  of a tank contain in^ about two ballons of scrubber eolution (5% 0.5N NaOH 

rpd 50% 0.m NaZC%), and two glass wool f i l t e r s  (Figure U). S l i p t m a  a i r  flomd 

%bmu& t h e  l i q u i d  f r o m  the bottom and splattered the caustic solution on tho f i l t e r .  

Both the solution and the filters were analyzed for iodine content. 

1% ccnsistod p r h -  

D i f f i d Q  mas encountered W h e n  the systbm was in operation. It WaE founc! that 

bg ta l tbg the n k  for the scrubbcr fron the exhaust end of the conductivlty tube, 

the head of solution roduced the airflow through t h e  conductivity tuba t o  su& a low 

value that much of the conductivity sensitivity was lost, and the scrubber had to bo 

&connocfed duriag the fligbt ln order thet t h o  readings taken from the conducti- 

vity meter would ’be reliable. 

6, H ~ ~ O R C I I  Detector 

A standard General Electric Leak Detector was put aboard and oqui-d rrith - 

8 recorder. The probe was t3ped to a whdoi w i t &  tho t i p  extending throub the da- 

d a  bk, %be 8UpStream. 

B, Site Summ 

fortable Gaigcr Counters w e d  far f i o l d  mas,curemonts were mostly the Vic- 

foreen %del #3638 88 l ‘ i s t ed  on pago S a - 2 5  of tho AEC Radiation Instnwent Catalog 

#l. A few readings were nade w i t h  the El-Tronics Portablo Counter b 3 e l  # S i  as 



the ground. The counter pulse modulated 8 nationalHR0 receiver  which detected 

the carrier; the detected pulses sere recorded on a Hallicrafters Model % 

illgenbF.t?lam 3caer.  

Tbe countfng rate meters apottee around the area were General R s a o  Unit6 

feeding into Esterline-Angus Recorders 

Thay operatod o @ass cdl counter with a 30 mg/& and 

8 cathode 3/Ln In diameter ky 3" long. 

walls of buildings at  zninimum heights of 5' above the ground. In overg caso, 

these countars were surrounded by a heavy wire screen ta.protcct from d a m p .  

The counters wcre fastened t o  t h c ~  outer 

The constant air monitors mre Q5 t u h q  of the  am typo as uc8 used for the 

Couzhhg rate -tor% rurroundod by em snular CWS Qpe 6 f i l ter  paper throu& 

*ch air ms pulled 

recon3 readings on ZI b o d s  and Northrup Recorder through a countkg rate meter, 

The filterable activity is thon m l u t o d  by noting the increase in counting rate 

Lnrer a Sipen pariod of t h e ,  These reading are subject to fluctuation in tho 

natural radioactitte motorial8 h t h e  air and c m b  noedad to insure that only 

increase8 in counting rates due to the materials with longer half-Uver are read, 

a Motoaire puny at a rate of 1.5 - 2.0 CFM, These tubs  

pbmd rcmbberr containing a O.% NaaM and 0.W Ne$+ were Lnpmvbed f r o m  

four lifsr filter nsska, About one l i ter  of the scrubber solution urn p l a c d  in  

ftu fzadlr and a piece of tubing fnsrrted throu@ a rubber stoppr EO that 

rolutfon. Aj3 v o l w r  

out the suction nozale 

unit for temp- use 

fa be used uith a hand 

nith an officieacy of about m. 
p\ppp for spat ramples of one CUMC foot 

wnsbtdl of a test  tube 20 am long rrnd 2 cm 9.n diameter w i t h  a two hole rubber 

-r. chro hole in tho stopper held a S t r a i @ t  piece of @ass tubhg leading to 

tbd bottom wMle tbe other bad u right angle piece ter?minatfng just d e r  the stop- I 

per. P wad of @ass wool about 2 cm long *ea placed up the test tubo. 



These were operatod 

tube, and pul l ing 30 liters of air slowly through the eolutbn. The @ass wool 

broke up entrainment and allonod intimate contact botween the a i r  and t he  solution, 

An estimate of 50% efficiency was made 

placing 29 ml of a 0.0% NaCEi-0.W Na2C9 aolution in the 

calibrations during tho run, 

C. Laboratom 

A large number 

m. 

Scrubber solutions 

of scrubbor and vegetation samples were analyzed after n e  

mrc analpet by ncutraUzatlon of the caustic nith n i tr ic  

acid followed 

ashless filter paper. Tho f i l t c r  paper vas counted on the first shelf of B mica 

whdm corrntor (23% geometrp) d corroctions applied for baakscattor, absorption 

a precipitation wlth silver iodide and fi ltration thou@ a 1-1/2" 

l a  t h e  counter dador, and sample size. ('1 spiked samples accaqarrying t h e  e s a s  - 
averaged 50% yield,  

Vegetation U a m p h 3  wore malyzod only f o r  1-131 according to  the procedure 

In every case five gram samples nore wed, The results (9) .  dewloped by bboeuf. 

were calculated to uc/kg of vegetation ly use of the mrnll yield vduea obtalned 

& running Bpiked samplee, 

Considenqble d i f f i c u l t y  was encountered with these anwses due to the 

presence o f  lare quantities of' 1431 in fhe laboratorp following the run. Scmb- 

ber samples were taken in the laborntoq at  oe~ioua timer w i t h  t h e  results pro= 

mnted fn Table 2, 
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It is believed *et most of this  contamination originated in L l o  d r  supply 

system uhich possos t h e  air through r e t  -ds r5th the water recirculato8. A sample 

of tho water from this unit on l2/5 p v o  0.38 uc/l. 

b a rerult of thls contamination, the blank vogetation ssmplee pve positive 

results for several weeks fol lodng the run. The activify found in such blank 

Saup196 f.8 @veri in Figure 15 which i s  a plot of the average of all 8amplee run on 

0 0 0'8 2 4 8 
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IV. Meteomloq 

A, Canera1 Condftionp 

Dn December 2, a cold front oriented in a norfhnestsoutheast  direct ion 

passed the EW FJetoorologp Sts t ion  at  0500. Altnough there wns consideFable cloudi- 

nocis rrith sfionor ac t iv i ty  pr ior  t o  this time, skies cleared immediately aftarnard, 

Southest  d n d s  at  moderato to strong speeds began sometime prior t o  the frontal 

passage and continued ate-. The w a t h o r  outlook on the  mornhig of the a d ,  

however, was for substantia- reduced wind speeds a f t e r  srmset. Tho current f a i r  

weather was expected to continue’, and it was anticipatod t h a t  a inversion would 

fornearly %hat wenhg.  Thus it was decided to gp ahead oath p l u s  (Section 11) 

to bogin the run t h a t  evening. 

At Hanford Wgrks and a t  all aci&hborlng stat ions from which reports are 

reeoived v5a CAB neafhPr broadcasts over the radio, weathcr conditions were ideal  

during fhe entire period of the run. 

stat- reported arg procipitatlm br fog. Qrly at  Spokane 1108 there arg appre- 

ciable amount of Iclaudiness. Here t h o  sky w a s  broken t o  overcast most of the 

period, with u ceiling of nboUt 5000 feet,  A l l  othor nearby roportbg stathne 

had either clear  skies or hi& thin rrcnttered cloud8 and u n 7 - d  coilin@ and 

oisibUt5es. Spokane was also the only near* reportiag s t a t ion  w i t h  

d a b l a  ulnd speed during the tiw, of the run. Here the*;tind averrrgod about 15 mph 

Skies ven3 clear f o r  t h e  most pLLz’t, and no 

a p p -  

fmm tbo Snr until 0200, after which time the  speed declined t o  less than 10 mph. 

%il,h W a l l s  reported SSE l.3 nqh at  2030, but all mbsequent roporfs wre of dads 
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vhiob pssaed Ifanfsrd Porks at 0 5 ~ .  A stew pressure grudient on the 1030 map ac- 

wants for the strong whds at HFi at  the t i m e .  

rbns a further advance eoutheastnWd of thc cold front. The stoep prossure gra- 

t€eITt nhich ms affecting Hmford at  1030 had by now passed easfuerd re-YlthG in 

The 2230 map of the 2nd (Figure 17) 

light rrinds, 

The map of t!! 3rd (Figure 18) e h m  tho e n t i r e  Inland Empire t o  be under tpe 

jnfhnce of a hi& pressure cel l ,  although a new  tom front off the coast has 

%mu&% Sain t o  the western and northern portions of Washlngton by 2230, 

of tb flat pressure gradient Da the 3rd, winds in the Pacific Northwest had quite 

z variable pcttern. Hmford, Takima, Eghrata, and Pendleton had mostly nest t o  

Becsuse 

ncrfinert flow, Walla Walla and The Dalles, on t h e  other hand, hsd mstb  east to 

sbutho-f florr, 

The caps of t h e  4th (Figures 19 end 20) show the new storm front advancing 

eaatward w i t h  a warmfront type occlusion shorn pesshg east of Vancomer, B,C. 

and nest  of Lakeview, Oreeon. Binds on the 4th -1.8 NW a l l  day at  the HW Meteom- 

logy Station; and mre moatly PI to NRI a@n at Ephrafa, Yak-, and Pendlefon. 

I m b f o a ,  Walla Wnlla, Mdeachn, La Grande, and The D u e s  all bad mostly E to SE 

whds QQ the  La, wWe. Spokane had NE winds on this day. 

The 700 millibar c o n s t a t  pressure chart a t  0700 on the 3 d  (Figmo U) shows 

a% &e cold front, which passed 

Zmnt approadahg IFAl from the SI?, The restrltaat vam air advection brought in- 

-cmtising high c l a u d i n e ~ ~  to HW during the day, The chart at  Moo on the  4th 

26 hours earlier, vas am h k o d  vith a UEKTII 

{Pygurs 22) ohma narm air admction mer all of Vashington, Orepn, and Idaho, 

m u  b @ t  light rdn t o  large partions of ?Jocr)lington and Oregpn before 2230, 

&mford h y  Jwt outside of the precipitatAon belt at 2400 on the 4th, but l igh t  

raip be- fa l l ing at the ~eteorologv Stetion at 0150 on t h e  5th and continued 

mtfl O n O ,  leavfng 0.05 inch of precipitation, 

In the hour pcriod ending at  2230 on the M, t h o  procipitatior. erea 
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covorod a l l  of Washington and 3 1~zge section of Ore@n. h u n t s ,  hot.rever, mre 

li&t. 

the  H”v Yeteorolow Statlor, at O5OO. 

station, 

T I ~ B  precipi ta t ion vas dl associated with the cold f ront  w h i c h  passed 

Precipitation amounted to only a t race a t  this 

Duringthe hours ending at 230 p8T on t h e  3173, precipi ta t ion fn the Ptxi f ic  

XcTthnest Was confinod t o  the western md northern poeitiona of %shin&on. mrn$s, 

bwevor, were negligible, os skies were moatv  clear after the f ron ta l  passage on 

the previous day, 

During tha 24 h3urs ending a t  2230 FgT on thG I th ,  tho new f rou t  advancing 

from the  Paci f ic  brought prccipitc.tion t o  nearly all of Washfngton End t o  more than 

half of begon, bunts  wore m o s t l y  li&, although Tatoosh Islond rejmrted 0,54 

inch, The HW Metoonlogt Stat ion had no procipi ta t ion up t o  2230, but roceitled 

0.05 inch of rain during t h e  e c r u  mrning hcurs of tho  5th os the storm spread 

eastmud. 

E, Temporatureq 

The air temperaturea 3’ fron the murid as meaaured wlth 011 e l e c t r i c a l  

resi&ance thornmeter  fit the 622 Bdlding are given fo r  fhe period of the x u  h 

FigutP 23. After a hi& of 54OF at I250 on l2/2,’ the temperrrtum start86 a don- 

nard tmnd unti l  a low of %OF was roached at 0750 on 1 2 / 3 m  

fomporaturo recarded a t  the station since October 20. -Figure 24 &on8 t h o  oboemod 

instant~meous temperature differences between the three foot l m l  and t fme  o f  

the tower level8 fmm nom on ~ / 2  un t i l  aoon ~ / 3 m  This graph uh~nrr that aa b- 

mrsion formed promptly noar the t h e  o f  aunsef on t h o  2nd, and l as ted  &til more 

fban an hour after amrise tho  next mornlag, 

This vas t h e  l o m &  

0 0 0 8 2 5 1  



Table 2 
Dilu t ion  Fac tors  

- 
I -1 I Dilution Factor 

urn 
1600 
1700 
1700 
1600 

I 

I 
I 
I 

T* f 
2030-UoO 
2100-2130 
2130=ZOO 
2200-2230 
2230-2300 

I a lof t  
---.- 

230041~1 

I 
j 

The term ndl lu t ion  f a c t o 9  was usod by Dr.  P. E. Church to describe t h e  mini- 

mum d i lu t ion  of game t hc t  would occur befare t hq  strike t h o  p u a d  undor t h e  

existing meteorologicnl An * d o f t n  condition indicates  thst the 

gases v d l l  not reo& the y b m d  within a radius of 5-10 miles, These factors were 

measured 'tsp Dr. Church with a emko p n c r a t o r  and li&t absorption appaatw and 

correlntod empirically n i t h  the meteoml3gicel conditions . 
The surface temperatures and instantanoous dlfferoncee betweon the uurface and 

tower temperatures are glmn in Figures 25 and 26 for Decombor 3 and 4. 

aurements were made a t  the  622 Bullding. 

mea= 

c. p a q  

The surface vinds fmm U s t a t i m s  in the Pocllic Northmst are summarized 

in Figures 27-31 inclusive. These cherts I l l u s t r a t e  the gone- low wind speed8 

prevdent during the 3rd with p a d d  increases during the 4a. The *a early 

direct ioa.  This muld bo expoctod dth the  low 8poeds encorntored. 

Moo given in F i p  32 are thc wind veloci t ies  r eco rdd  at  the lbtoorologlr 

T m  for the 100' l w o l ,  2001 leva1 and 400' level. Resultant -8 a t  W and a t  

aenrbp stations f'mm which data  the mp 

are @yen in Table A. At HF, t h e  figures aso based on data  takon d t h  t o  

the continuaucl trace8 on the wind recorder t n p 8  from 2000 until 0800, A t  other 

stations tho figure8 ambsed on the instantaneous V O l O C i t i Q S  reported a t  howu 

a d l a b i a  for the period covered 



f 

A z i m i t h  Redtent # A m ,  S p e d  of 
Station of Resultant R i n d  U e s  Gone flp Resultat Wlnd 

1.2 
2.7 
5 e 1  277O 81 6.8 

18 1.5 

7.0 
3 0 9  

1.1 I 330° 16 1.3 

- 7' Level 2 8 5 O  15 m - 50' fieve~ 2790 32 m - 200' Iswl 278O 61 
ff;r - 400' Level 
Y&AXl 
Spokaae 
loU0 Walla 
Pondleton 

25t0 2 5 3 O  U6 9.7 
W O  84 
U3O t7 uo 13 The D u e 8  

UeXlSbUrg 
I -c s 

intervals from 1930 to 0830 incl. 

P series of pi lo t  balloon redlnp made by the U.S. Weather Bumau were o b  

'1 
# 

fmm fho naps 8ubudtted for station8 in the Northwest are prssented in Table 5. 

Tho ape& nre recorded in knots 08 l e  mrstomry in such mps. To convert to mile8 2 

1. 

- 
pbf bur multipv W 1.15; to convert t o  kilometem per h o u r  multlpu 1.85. 

0 0 0 8 2 5 3  
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I -24- 

250-17 
280-13 
300-12 
20-10 
110-5 
120-8 
12b5 
70-9 
90-6 
50-6 
80-10 

m-17361- b El- 

210118 25043 - 
2801ll 28W.3 - 
330-6 30-4 0 

30-U 4040 m 

130-6 15017 - 
120-10 110-10 1-10 
w-10 UO-11 1'70-13 

190-2 180-I3 - 
140-u 160-15 200-23 
150-15 180-21 200-34 

.. 0 0 

Special p i l o t  balloon runs were also made & the  Air Force at  Lioses Ltilce, 

Bashtucna, and Richland and 9 the H9 Meteomlo= Gmup at  the 622 Building. The 

rind velocities as measured 

5n this Cable is even in degmes of azimuth followed by the wind speed in knots. 

these g~oups are given in Table 6, The direction 

Table 6 

60-J.l i 0 

BIETeaROLOGICAt GROUP MEASUREEN'S c[F WXDS A m  , 

units (demes of azbuth - knots 

0 0 

Height Above E L  
lo00 1 2000 I 3000 I LOO0 1 5000 I 6000 I 8coO !lO,OOO 

270-15 
330-15 
360-7 
19013 
150-13 
19Q-lI25045 
200-18 
180-20 
180-21 

2 2 w  
290-11 
25013 
40-2 
90-2 
310-1 
340-5 
340-16 
3N-u 
3404 
360-4 
310-16 

270119 
3 3 0 4  
330-6 
60-3 
170-19 

220-23 
190-34 
220-27 

250-17 
260-21 
290-10 
310-6 
340-3 
60-5 
360-4 
310-10 
330-6 
340-10 
343-5 
350-7 

290-15 
280-29 

Ub15 
13.0119 
210124 

= 

m 

622 Bu - 
250-17 
260-21 
290-9 
320-7 
100-5 
70-7 
50-6 
360-10 
330-7 
340-10 
330-9 
330-8 

'29040 
260-22 

i Wl2 - 
220-34 

0 

.. 

1960-12/2 270-11 270-19 
0100112/3 2304 280-11 
urn Clm 10110 
0700 Clm 30-7 
urn 90-8 120-5 
1900 340-7 90-U 
U?noO-l2/t 360-11 90-8 
urn 40-12 70-10 
1900 36M2 90-13 

I r 

20001l2/2 250-U 2-15 260-10 
01#-l2/3 250-5 350-3 310-4 
1300 10-7 40-8 70-7 
1906 3-l2 60-3 160-7 
0100-l2/4 80-7 30-6 100-4 
1300 340-7 20-6 70-8 
1900 50-9 30-10 i 150-4 

270-17 
2-12 
20-9 
40-7 
40-7 
looIl2 
130-8 
ll0-10 
120-15 

260-8 
300-3 
uo-9 

18017 
130110 
160-13 I 

I 

ake- 
270-17 
3104 
2018 
606 
150-9 
l30-9 
160-11 
160-13 
1SO-19 

270-16 
330-15 
20-7 
9013 
150-U 
160-8 
18045 
180-16 
17041 

270-21 
310-16 
350-13 
70-17 
17049 
27b6 
220-27 
200139 
220-23 

90-ll 
100-20 
904 
90-7 

' 25040 
230-19 
220-5 
100-6 

' 1 1 0 4 5  
804 
100-10 

~ 270-20 
~ 300-27 

m 

120-15 
130-17 
200-30 

0 



A summary of the nind data f r o m  several locations i s  given in the wind maps of 

A aeries of four arrows is given for each location with the top Figures 33 and 34, 

nrrow representing the rind a t  the surface and the three arrows below, t h e  wind at 

2000', 4000' and 60001 respectively above mean sea level, These readings are ones 

5kan in the period indicated and may or  may not be representative of the e n t h e  

gcriod. 

These maps indicate the uesterljr end southerly winds encountered at  the start 

of the period, Between 2200 on 12/3 and 0200 on 12 /3  there i s  a slight shift 8t  

some locations, particularly in the higher altitudes, to  a northerly component, 

This component is quite evident in the  readings from 0200-0600, After 0600 on 

l2/3 the winds shifted t o  a definite easterly direction w i t h  a strong northerly 

component near Richland. 

D, Stabllitq: 

The atmospheric stability duriag, and immediately Polloning, the time of 

tho lltll is shown graphically in Figures 35 End 36, Here, temperature in degrees 

Fahrenheit i o  plotted against height fn feet  above meen 8ea level. The data are 

tdrw f r o m  special radiosonde observations mado at Richland on December 2-4, ine l ,  

Figums 35 and 36 ars from data taken during the actual course of the m. 

buring t f i f8  t h e  it is  re8dU.y seen that the alr was condltion&ly unstable abuve 
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V. 2bolution Meesurommts 

A. S m l i n g  . .  
The sampling Uno from the  50 foot level of tho stack to  ths 292-T Building 

v .  w e d  to o3tein samples of t.he stack gases. A &toaFre pump pulled a stream of 

s'mxt 0.5 c f m  of gases i n t o  the buildink, past a sampling port, and wastG gases 

P..ie expolled through a scrubber containin€ a 8olution of sodium hydrorrlde t o  the 

~ ~ 1 1 1  disposal stack on the roof of the 292-T Building. 

taken approximately .every 15 minutes in  evacuated, one liter b o i l h e  flasks that 

cmtabd 10 ml of a 0.5N 3atPI - 0 . g  !?e$03 aolution. 

cockleadfngfo t h e  stack gas l ine was barely crocked so that tlhe gas flowed 

I period of 30-60 seconds. The estimated holdup time in the line from the stack "yd 

&h€ 8 W - g  p o d  WaS 5-10 lfIhUto8. 

Samples of t h e  F s  

W l e  samplfng, tha stop- 

over 

.. 

This raPrpling lina had been usad in the past to obtain 24 hour s.mpleu of the 

stack gases employkzg a s m n l l  scrubber mid filter t o  obtain 1-131 and particulate 

rcffvftios separately. Tho r o d t s  nere ccnsisterit with calculated O.mUnt6 expoUod 

asmdng 905s officiency of a8 scrubber on the dissolver. 

u3 
B o  xe 

The one l i t e r  8anpbS of &is were shaken no l l  and aUomd to stand for 

a e w r a l  days to remove fhe 1-131 from the air, The flask was connected to an evecu- 

rted one liter ionization chamber(u) and the $ss &wed to divide between the two 

d t s .  Tho ioxdzatim'chamber then bled carefully fo atmo8pherLc prossure rrlfh 

.air and the ionization current moasurad with a vibrating reed electronetor, The 

madhg~ -re expressed as b,t t h o  f o l l o r h g  correction factor: 



Tho results of this saaplinf: are given i n  F i w  37 which is  a plo t  of the 

concentration in uc/liter versus time. kn intogration of this c w a  over tfie en- 

tire sempUng period assuming RS air flow ua the stack of 25,000 cfm @POS 8 

of approximate* 20,000 curies which is  higher than the calculated estimate k? a 

fsdm of about three. This discrepancy may be due to uncortsinties in the -1- 

culatian given above, in the air flow UI, the stack, and possibly in the acstlT’tion 

of ?a$ hcrecse  the amount of fission products in the outer layers of t ) l C  slug. 

Ths shape of the’curPe snd the consistency of the pofnts indicate adequate sampbg 

m d  measuring techniques. 

Docey curves vera run on two of those samples by reading the chambers at in- 

fesvaI.8 on the vibrating reed electron3tcr. Those curves are given in F f p u r ~  38. 

%e sarly ’p0l.t of %ha decay checks the 5.4 dzy half- l i fe  of Xe133 very closely. 

The t a i l h g  off after a factor of 190 dacay is  belioved to be due to  the presence 
- - 

of -85. 

c. f-131 

The Na(%Na2C03 solution l e f t  in the sampling flask after the reztoval of 

Original expectations 

1000 c/m 

fhe Xo-133 vas s q l e d  and analyzed for the 1-131 content. 

lndieofod %at obut 10 of this mlution would suffice to give about 

= t h e  f i r s t  shcU of a mica window counter. Analysis of  this quantity proclpi- 

~ ~ U B E  of silvar iodide, however, indicated that tho concentrations were Lower thm 

-died bp a factor of 100. Analysis of the ontire romple in  each case gave the 

m d t s  prosentcd ia Figure 39. The inconsistencies in the points after O3aO 

sfartod In the sanples on &I& it vas ntrcessarg fo use ramplhg flasks w i t h  rubber 

rbppem due to the failure of a shipmont of glwsrmro promised for fno weeks 

aerlim to m w .  Attempts mce &‘e to analyze tho stoppers eo that this value 

G 

. 

Q 

a2 

Lc: 
-7 o d d  be added, with some sU&t win ib consistracy. 

a3 Two things were puzzling about this curve; the total activity up the steck 

F h*Ip’atloa yielded only 58.8 curies, a value 0- 1% Of that expcted; and 



fhe hi# concentration remahi36 at OS00 on the morning of 12/3, presmebe the 

t a i l  of the dissolving. 

of condensate f r o m  the sampling l ine .  

An investigation of the sampling system Tielded 2700 ail 

An analysis of t h i s  material corrected f o r  

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

5s I d @  

of magnitude than that obtained in the scrubbers. 

a factor of two over that expected, but s t i l l ’ c loser  to the proper order 

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

4 
ANAISSIS OF C O I i D ~ ~ s A T E  

H+ I 0.39 N 
Not detectable 
Not detectable 

As P Y P  

19 mg Fe/25 ml condensate 
cu, Ais muP 
Fe, Zinc g r o q  

No A1 or h group 
Alkal ine Earths Not detectable 
Na Hone (Flame Test) I 

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

3. YIiscellaneow 

A test of a proposed monitoring system for mnon was made puluug one liter 

d alr thmu@ 30 ml of ol ive oil, and later sweepinithe gases i n t o  a one l i t e r  

hnizatian chamber w i t h  argon for measurement on the Vibrating reed elocframeter. 

T l o  such units indicated that about 1- of the xenon was dissolved which, assuming 



n,,.er oxidation stztes. This s p c c t m  vas undoubtedu distorted since most of the 

gaseous nitrogen ozidos are good redxfng agents. 

The small scrubbers used in the fie16 for Sol31 measurement wore tested bs 
pulling one l i t e r  of a i r  through three of them and analyzbg the aodlum carbonato 

eolvtion. A value of about 46% efficiency was obtained. 
-- 



8. Fie ld  Crcns Nesr Stmic  

Tc;o grows wcre opcrating mar the ~ t d ~  vdth four-whecl drive c:uiFient 
tad sssignmontrr to malsa zeasurizcats in t n c  mast likely locali ty.  

u3ui tho transmitting C-siger Countcr suppcrtad ebove tha @?ounC by mct~or~lo@.cal  br-I- 

b o r n  to obtain traversos of the clouc! ot agproximatcly the a r f s .  

operated from a mbile generator, This uit was In the f ie ld  in line with t h o  &?.sc.s 

$ r a m  the. eta& a t  2030 on 12-2-19. Ths rind velocity during thfs  p c r i d  m 8  ah&' 

15 mph which caused considerable r i n k  on the balloons, and ali;hou@ Mere was necrly 

&bo yerds of q-lon cord attsehed t o  the bzllocn, tho rnaAnum hoight rcaehed by the 

bd.loon was 75-100 feet. m v  three medings were wade with this  unit, rdicn the 

E& apparently fw,ed a t  t h e  p i n t  thnt it cr33scd t h o  guide from the winch timi 

broke at  eppK)ximtaly 2230. Tine unit m a  1atsr fom8 mar Plensant Tien, Raahing= 

tcm a point about 55 miles amy and 3O esxth cf cast frm tho T plant stack. 

On3 p 3 q  nos t o  

The rccciver was 

.. 

Thrce raadinga taken on t h o  eqcipent am gvtn in Tcble 8. 
Tnble 8 
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when ce 

mdings 

r t a i n  of the 

obtained by 

i 
J 
hand 

t h i s  

. 7  
, -31- 

1 

pumps used f o r  

Iocation 

1000 yds. N 200 W Gate 
1000 yds. N 200 W Gat( 

Route 3 m i .  1 8 :  2 
1000 yds. N 200 W Gate 
Route 3 mi. 1 
Route 3 m i .  3 
Route 4s m i .  1 
3000 yds N. 200 W Gat€ 
I / A  m i .  w of Met.  TI^, 
Route 4s m i .  1 
Route 4s mi. 3 
200 W Gate 
1/4 mi .  S1 of Met. Tm 
1 0 0 4  Area 
Route 4s m i ,  5 
Route 3 m i .  3 
3oute 4s m i .  7 
Route 4.S m i .  3 
Route 4s m i .  9 
Route 4S m i .  9 
Route 1$ mi. 3 
Route 4S mi. 15 

Route 4s mi. 5 
Eioute 4.9 m i .  7 
3oute 4s mi. 9 
b u t e  4s mi .  11 
k u t e  10 m i .  1 
3oute 10 m i .  3 
loute 10 mi. 4 
ioute 10 m i .  5 
b u t e  3 m i .  1 
b u t e  3 m i .  0 
200 W Gate 

b u t e  11A mi. 10 
loute l l A  m i .  13 
200 E a s t  A r e a  
200 W Gate 
L/2hi. S. Met. Tim. 
Ldmhistration Blda. 200 West Area Y I  

0 0 0 8 2 b 2  

T 
c/m 

7 5 0-1000 
3000 

500 - 
9 

30CO 
1000 
I200 
3000 
1000 
1000 
1500 

125 
1000 
2500 
1500 
2500 
800 

1000 
700 
800 

0 

160 
60 
80 
60 
40 
20 
20 
20 
5 30 

2000 
7400 

3 00 
300 

500-2000 
2000 
3000 
1500 

pu l l ing the  samples fa i led.  

.cld .zro givon i n  Tzblo 3. - 

Remarks 

Very narrow band of acti- 
v i t y  - approx. 20 paces 

A t  estimated edge cloud 

Inst  . Contaminated 

Inst. Contaminated 
Inst. Contaminated 
Inst. Contaminated 
Inst . Contaminated 
Inst. Contaminated 
Inst . Contaminated 

hnstrument la tor  shown t o  
w e  background of 2000 c/m 

ieneral Rezdings i n  area 
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1 Readings I 

Remarks Ibcction 
VGM Scrubber ! 

I 
c/m 

200 l e s t  Area 
LOO yd. N. 200 n Gate 
200 yd. N. 200 W Gate 
300 yd. N. 200 OJ Gate 
LOO yd. 3. 200 W Gate 
Route U mi. 3 
Route uk mi. 1 
Route 3 'iai. 1 I500 ' 
ut. Twr. I 600 1.7 10-5 
1/2 mi. So Ilaute l l A ,  Mile 600 3.4 x l o l 5  

5.6 x l& S. Cozner 200 ';I 
200 Y s Bt. m. 1.3 x 10-5 

! -  
f 8 -  600 

Routi 4s mi. 22 

500 *a. s. & t o  m. 
200 ;ta. W. Twr. #4 
Sm corner 200 

50 y E. Stack 

1 4 2  mi. s 200 
&Ute 3 mi. 3 
1 4 2  mi. SE 200 
2 mi. S Route 3 mi. 3 
200 yd. E 231 
Route 3 mi. 3 
Routo 3 mi. 3 
200 yd. SE etack 
100 yd SE stack 
200 yd Spr stack 
1 mi. SE 200 W Gate 
1/2 mi, S.W. Gat0 

I 1 

Eltronic8 ctl 
Vfctoreen GM 

Im is apparent from the data above, considerable difficulty was encounterod 

dfh contambat& instruments after about m.ldni@t. 

&mediately on0 man was rent 
0 

tc, 
rw 

W Route qS to Richlend. He roportcd readings of 1000-1500 c/m on a portable 

Geiger Counter dl t h e  nay In, but a later chock indicated about that much confami- 
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Tims 
Sample 

1. c '  The sensitivity of the unalysis of these scrubbers I s  estimated at 3 to 

4 x lo4 uc/l due to the contaminated conditions of the laboratorg. 
.t 

f 
i 

A series of readings were taken by the Survey Group of the Operational Divisian 

kq the w e  of filter papers later counted on a 30 mg/cn? GNI tube Fn c lead pig. 

These data corrected, for an e s t b t e d  10% retention on the f i l t e r  paper, are 

I Iocatlon I 

&van in Table 10. 

Roof 2 m  
In operating Gallery - 2718 
In 221 E 
In canyon - 27U 
f n 2 2 2 B .  
In 224 
Operating Gallery - 271B 
27l.E Roof 
2218 w r a t l n g  Gallery 
222B Hall 
Roof 2243 
221 3 Bldg. 1 2224 Bldg. 
224 B Bldge 

Table 10 
FIEZD FILTER SAWfEs 

m 
a00 
0035 
do15 
0050 
0055 
0305 
0315 
0315 
0315 
0320 
0500 
0505 
ojoj 

I 

Estimated Conc. 
uc/l 

A series of m e i d  counts on l2/5 on the men operatkrg close to the stack 

pw no valuer greater than 7 c/m above bsCkgFounde This value is not a & n i f b  

EILIfljr greater fhaa the background. Several moasurennenta on -ids with por- 

tabla countem at the fbae of fhe run were posit%ve, but were later aham t0 be 

due t o  contamination on the clothbig. 

8. ptachable Chamber W a m m t g  
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insulated tiitli plystyrene from thc case which is madf conducting b' a coat of 

=be l t  on tho b e r  surfxes. About 50% of the  area of the case has b o n  removod 

d r i l l i n g  one jnch diameter holes and covering with 0,001" alumhun foil. The 

chmhrs are charge6 vith a battery operated minometer and placed at  tho desircd 

~ locztion for t h e  pcriod of t i m p  of interest, after w.hich the loss of chargo 10 

res6 Tith a mlnometcr. 

sbortt 5C$ of t h e  bcta radiation from an 2-131 source close to t h e  c;irJ31X.r. 

Tests have indicated that tho 0.001" duminum will absorb 

Rcadings wcre s M o d  on these chambers about 0700 on l2/2 and conthued un- 

til 1000 on U/3 with one long break between 0500 and 0900 due to difficulties 

Hth fhc Rutornobile used. 

ma samples nith the small caustic scrubbrs usod for ostimotion of 1-131 in t h e  

air. Those re3dings are presented in Table II as thc svcrage of neighboring lo- 

eafionn . 

Some roadings were also taken with portablo CM counters 





The Ehamber reedings fluctuate arount the hackpounc! expected. These &ambers c dm leak tested f o r  a U-hat -  peziod averapd  0.026 nrrep/hour w i t $  a stanGaxd de- I dstion of 0,006. The large fluctuations noted in the table a re  due to readhe 
I 
i 

. ibaelrground drSt rate over a short period dth a consequent emal l  t o t a l  amounf 

of discharge. 

lboo on U/3, were for a Ionpier period. and check the average for the leak tes ts  . 
m mu. 

It is of i n t e r e s t  to note that the lest values, those read a t  0903- 

Thu Z I ~  scrubber samples for 1-131 wero all appamntly positive, but moat of 

W a  activifp has been a t t r ibu ted  t o  contamination in the laboratory which ma' 

dam to the 200 a stack. An apparent l i m i t  of sensitivity for the analysis under 

tbs conditions was about 2-3 uuc/liter. 

&@ 0, 1 at 0100 and f r o m  route a, 
On this basis only the sample from route 

6,7 ct 04M on l2/3 would bo posit ive.  

Readings made on the smaller detachable chambers used for routb.8 lponitorfng 

d radiation levels a t  locations where no power i s  available indicated no response 

b a act%v%t~srr Uberated s h c e  readings continued at  about the same levoh a f t e r  

* mm M before. This would be eqx3ctei for 8 short exposure of relatiwly low 

latensity on them u n i t s  designed t o  integrate readings over a period of day8 or 

-8lr.s. 

d weapons camier w i t h  a two HVI generator operated between Pasco and Connell, 

Snnhingbn fmm o000 on U/3 to 1200 on W 3 .  knitoring equipment inc luded a 

prnnp w . g  1.5 cfm of Sir thrau& a caustic scrubber t o  monitor fur 

Z-J-Q, a a tube recotding every 64th pulse throue a scaler on a micromax mmr- 

h r  .sd portable Geiger Counters carried tho  driver. The solution 5n the ncrubr 

- p d  at app=ldm&ely a e - h a l f   hot^ inte-8 WUS the Ut trawled 

If na averago 6peed of 20-30 mph. 

Sam C i f f i c u l t y  was encountered rrlth the pen not w d n g  on t h o  recorder, but 

the GH counter wag allowed t o  run tbrougiout the pbriads described. belor as the 

ramling t b e s  and the averrage counting rate noted. The r~suXts ef t h  me-- 
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lent8 Q th i s  poup are given ir Table 12. 

'E: r 
+ 

i 
I 

1 
I .  

! 

i 

The badkvound of these scrubkr analyses were high duo t o  confaminction of t h o  

labratory. The l imits  of detection were probably on the order of 3 x 10.5 micro- 

d e s  in the sample. Thus, most values up to noon wore of dubious si@fScance. 

Tbs d u e s  obtained between noon and U30 around Richland and tho 300 &ea -0 de- 

fbitiely quit6 positive. The scrubber results am also confirmed k7 the corntor. 

The counter results are d i f f i c u l t  to explain sinm ba&wounds Et the 206 Ea& 

Ina  1212 were on the o d o r  of 32-46 c/m. T'no bcraase omJr this badground 

noted f r o m  t b e  first measuremont 8% ddnifht mrry be due to faulty operation of the 

equipmait with the vehiclo ir. notion or could be due to the pmsenclo of X e u 3  
. d€hot;lf, 1-131. 0 0 0 8 2 b 8  

2.L x 10'8 
3.9 x 10-8 
2.2 x 10-8 

= x 10.8 

1.0 x 10-8 

5.4 x 1 0 4  
2.0 x 10-8 

1.1 x 104 
t .2  x 104 

1.3  x IOo8 

2.8 x loo8 
3.2 x 1P8 

1.9 x l0-S 
1.6 x 10.8 

2.6 x 10.8 

1.6 x l@ 
15.7 x ld 

34.6 x 10-8 
u.3 x 10-8 
24.0 x 10-8 
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J-131 Scrubbers 

A t o t a l  of 28 of t h e  l c g e r  air  scrubbers were installed at kcy locations, 

It wn5 hoped that the sc t iv i ty  ly where an a ir  pump was already prcsert. 

v?d be blam aray from the  region at  a fairly consistent ra te  and t hz  intogrbtcd 

m ! D t  of iodine could bc! obtalne2 

l&?st of these units were start& d t h  fresh solution between 1000 and 1503 on 12/2 

ostinating e 10-20 hour deDoSitiOU period. 

$ 
r;llrsved between 0400 and 1300 on 12/3 in an atteclpt t o  fractionate the Dickup. 

4 

I ?'be rcsults from these units are givm in Table 13, 



i 

I t  



The resu l t s  n e r c  cclculehsd t o  microcuries per l i t e r  assuming thc t  the st3rt 

Or ec t iv i tz  ?ickup was a t  2000 on 12/2. An extreme mount of trouble occurred with 

t h e  scrubber solution drgFng out and n i th  pumps stopping duriag the time of the 

m. It has been impossible t o  duplicate the drying on e i the r  t e s t  runs o r  l a t e r  

n c t w l  opration. 

Tho limit of s ens i t i v i ty  on the  analysis of  these aalution was 0.43 x 10.3 uc 

for tho first nire samples l i s t e d  in the table  and Hnnford picked up on 12,'s. The 

lid% for the others was 0.08 x lOD3 uc. Thc results indicate that the najor 

j o * h  of the cloud passed over the 303 Arca - Richland area a f t e r  0900 on 12/3 

sbee fh3 activity tho l a t e r  scrubtcrs TWS considersbly p e c t e r  than the ones 

obtahod during thc  run. The extremely high result at 222-T is coxpletou m e r -  

pefed alnee this location i s  only 300' f ron  the bssc of the stack in  a southerly 

direction. 

Several o f  these scrubbers were poccded by CWS typo 6 f i l t e r  papors, r o u t h d y  

psod fo monitor f o r  the aerosol tmo of ac t iv i ty  usually coxqoscd of the longor- 

l ived fission elements. These f i l t e r s  Eero collcctod on l2/7 and measured by 

amzrthg on a ndca nlndoa couqtor. The data  fron theso f i l t o r s ,  along rith cia 

S S t h t J f e  Of tho fraction of t h e  htd as measured the dutl of t h o  B C N b  

ko aad f i l ter  activify is given in Table 14, 

that the  bulk of the ac t iv i ty  on tho  f f l t c r  paper is 1-131 since its concontration 

in t h e  air vas BO ai&. The lad: of proper operation d t h  the motors and the 

npfee%ous m g  of the ecnzbber solutions combined to make them cstinetes mxy 

It would appear reasonable to EBBUL~O 

nmmllaUe and probably on the hS@ ride. 
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Tota l  
by f i l t e r  

----- 
location on filter Scrubber 

1 . 2 3  x Iw-J* t 39 
6.3 10-3* ! +2s 
u I 13R 

4Wt wa9 later shown to  have B lese hose fmm L i e  a i r  pump. 

+Indicates that at  l e e s t  one of the two scrubbers was d r y  when picked up d c h g  
i *%tor was known not t o  be r u m i n &  on l2/2 and 12/3 .  

. this a maximum estimate. 

Decay curves on these f i l t e r  pa?ers indicated wt better than 9 6  of the 

8ctidw deposited was 1-131. Theso values are fairly consistent wit11 pm~ious 

- wtimates for type 6 paper of 1b20$ retention when the errors in  the coUections 

E. Fixed Instruments 

(I). Constant air mnitors 

The f O W  d t 8  OO*Ce WUm located 3% the 200 wesf h a  b t 8 ,  th0 

adddle of the routh fence of the 200 ?f Area, in the northwost ccrner of the 200 

kea ,  and In Richland. In addition, a special. d t  using two mica W o w  

counters with 2" diameter f i l t e r  papers arranged so that a b  was pulled glternately 

throuEpl each paper f o r  three hours w h i l s  the other unlt recorded the docW of d.ts 
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3 
, although the results would be by no means quantftative for f-131 s h c o  past experi- 

: mce fndieates that  on3y 10-20$ of the iodine in the stack eases w i l l  deposit on the 

h. It was expected that these w-its wcwld show some indication of tbo activlty 
? 

filter paper. The overall geometry of the four units hae been measured i0 the past 

as 1.2%. The data from tirese instruments are given fn Figure 40. 
The three instruments in  the 200 7 area indicate a definite increase in read- 

i jp ,  shortly after miriniet on the second. 

quosfionable increase at  about 6:OO AM vith a d e f b i t e  increaae shgrtw after noon 

on the thM. 

aat-bg the time required f o r  the cou?tr?t; Increase and assuming a 1s coliection 

atficiency of the filter. 

the f i l t e r  paper on 8 mica *idow covnter i s  @veri in Table 15. 

Tne instrument at  Richland indicates t * 

1% is possible to estinate the activity causlng these incrtrases 

This information plus tho act ivity obtatned b.,l counting 

The 8-1 increase at the 200 W Gate it conprison with the other locationcl is 

rather surprising since this is normally the "hottest spot" on the reservation. 

Decay curves OB the f i l t e r  papers a f t e r  remoal fron the instnmbPnt hGicuteC that 

the activity collected m a  a l l  1-131. These decey curve8 wore fallorred over a 

period of five hldf-u-8. 

A rample curve from *e unit in 300 k e a  on which a ir  m a  pulled t??rou@ a 0 
0 
cz, 
c3 ffltetr paper for three hours a d  allowed to do= for + h e  hours is given h 
r-4 

Pi- W. The collection and decw of radon daughters is quite appmnt, Xf the 
w 

amall  activity due to ThE fs imored, t h s  result after the %-*e hour Bocay should 
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I be 011 indication of the amount of l o n p l i v s i i  activity collected. Sirice this i s  an 
i 
I 

experimental unit, no accurate geometry values aro available. Tabli! 16 is a sum- 

Coun- 

f 
s 

mtion of the results from this  counter after thc throe hour decay period. 

tin& retes were corrected to microcuries assuming 10% coll&Aon e f f i c i e n c j  of the t I  6 

I 

filter and 15% geometry. --f 

15Oo-18 00 
18004100 
2100-oooo 

0300-0600 
0000-0300 12/4 

Table 16 
300 PRSA COXSTAIIT AIR MONTI'CPI 

2 370 
- 1  575 

2 WO 
1 625 
2 170 

----- 
Collection I 
Period 1 Unit 1 S:E% 

3 hour docay 

1 i 2  

000010300, U/3 
8300-0600 

630 
U O  
690 
430 

i i  
I 2  

690 
430 
680 
4lO 

in period 

0 

15 
20 
65 
200 w5 
110 

50 
40 
so 
60 

5 

60 

0 
0 

.. 

Ccaoentratior 

uc/l 

0 

L.5 x IC-8 

1.2 x 10-6 
3.3 10-7 
1.5 x 10-7 
1.2 10-7 

6.0 x lo4 
1.9 x lo-; 
6.0 x 10' 

1.5 x loo: 
1.8 x l!F 
1.5 x 1@ 

I 

a c q  curve8 on the filters followed We half-life of 1-131 over one d one- 

half-U&. 

Thsss d4ta would indicate thzt the major portion of the cloud at  the 300 h a  a 
a 
0 

N 

.$= 

cn w a n d  btwaem O900 and 1800 on Dece-r 3. T U 8  confirms the reading hwn the 

-J Rlcbland Constant A i r  Monitor. 

(2). GounSina Rate Meters 

h e -  Rad& counting rat3 meters operating a 8 d l 3 0  ug/& Gli  tube 

motmted on the outside of t!! 'building =re located at the 100-H Area, RLvurlend, 

'I I 

c 

>.. 
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headquarters in the 200 P, Area, Eenton City, and Pasco. 

general the operation of these uni t s  was poor with obvious failures in two of 

The instruments were placed in t h o  un i t s  and possible aero shift in  the others. 

q c r a t i o n  on l2/2 because of d i f f i cu l t i e s  i n  overhauling the circui ts .  The corn- 

ing r a t e s  on these un i t s  as read a t  two hour intervals are given in Figure @. 

Eo signif icant  increase is noted a t  100-H, Riverland, or Pasco. Failure of 

the instrument a t  the 200 'J Area ebout midnight on l2/2 d e s  t h i s  data v e ~ 3  ques- 

crease in counting r a t e  about 2030 on 12/2 coincides verj  

well rrith the  time of d i s s d v i n g  and the f i r s t  det2ctable rending on tlie portable 

Geiger counters in the 200 W Area. Since t h i s  uni t  was located almost due eas t  of 

f m m  the vest a t  t h i s  period, it i s  quite probcble tht 

the increase i s  real. 

City. 

300 Area and Richland which icdicstcs  a s t r m g  probability that  the reading nay be 

An increase occurred a t  about 1000-1200 on l2/3 a t  Benton 

The time agrees very w o l l  ;;ith t h e  rzsul tz  of the constant a i r  monitors at 

N o r n a l l ~  one would expect a decrzasa Li the recding from such a uni t  a f t e r  t he  

cloud had passed. The d i f f i c u l t i e s  encountered with contamination of  t he  portable 

GIi¶*s and the known tendency of I-l.31 t o  deposit strongly on surfaces, leads t o  the 

bel ief  t h a t  the readings on these counters may be due as much t o  the 1-131 absorbed 

on the  counter and inmediate environs as t o  the presence of an atnosphere of ac t ive  

e reading mould be expected to remain a t  a h i g h  l e v e l  

tunately it vas necessary t o  remove these uni ts  on 1 2 / 5  and decay data were no t  

Sclnples were taken over 'six hour periods s t a r t i n g  , 

curves were measured on a &ss @ma tuba 2'' Fn din- 
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meter and 29” long, b! nrepping thc pcpor around tho tub0 and mcnscing  a counting 

ratc and backgr.runr! for  f ive mfnutcs each avery how. 

%st of thcso saup1c.s decved t o  backFound d t h  t h o  10.6 hour half-life of 

333. Two ~3mples, however, showed positive recidual activity after demy of  the 

313. These curves were ana ly~od  by & z a g  an eight 83y ,blf-lffe line throua the 

lonyr-lived cmponents and subtracting from the total m e .  

~ ~ Y v i f y  decayed vith a he l f - l i i e  of Il-U hours, this was cmsidarod O,P confirma- 

i-im that the longer component waa 1-131. 

Sinco t h e  residual 

These rosults occurred in samples collsctsd betivoon UOO and 2000 on 12/3/49 

XDD-2OOO on 12/5/43. Tho sample prcccding the positive one on .U/3 decayed 

no sign of a longer half-lifcr. The one follming ehowcd vaxy sli@i;tt si@s 

d-d*fiOg a t  t h e  ood but t h o  activity mas t o o  low t o  mnsure sccuratoly, Sa- 

@S preceding and following tho positive vdue m U/5 shomd very sU&t deofa- 

frons from 8 Stmi@% docay tomrds tho ond. Tho f zo  positive dec2y ctrrvos are 

~~ ln FigUXOB 63 and 46. 
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A briofing was held a t  0615 3 Decembor os to the  l a t e s t  moather and the p 
I Sowcsst position of the maxbium conccntratim of t h o  radioactive cloud. The air- 

3 
i 
3 

w w  then proceeded t o  the Richland z i r p o r t ,  after takeoff, the f i r s t  chock point, 

Richland d r p o d ,  was crossed a t  0654 3 Doccmber a t  3n a l t i tude  of 1003 ft SL. . 
In Figure 1 5  shows tho  t rack of the morning f l i gh t .  mhem ropeti- 

t ion  of cer ta in  legs  occured, they were omitted on this mp, but a complote log of 

thi8 first, or morning s u r v q ,  es roU as the rest of the two-day opwat ion  is in- 

cluded in Tablo 17 a t  tho end of this soction. 

The map 

Xvidonce of hi@ concentrations of the radio- 

active cloud was found in the  Davenpcirt area and thorough introstigation of the  

region m a  made with cross=section flights a% different  a l t l t d e r ,  

Finally,  a t  1&5 3 Deconbor, the &craft  a r r ived  over the Iuchknd Oicport 

fo conclude the first daycs operation, No a t t e w t  was mad0 t0 analyze data from 

thfs fUgM after landing although a brief  critique m s  held. Plana were discussed 

f o r  another attempt to intercept  the c lmd  the next day. 
\ 

a 
Q 

c13 

A 

c 3  Because 02 diff icul ty  with t ho  exton;al countor, toke-ff on the 4th of Decem- 

p3 ber waa considerably delayed. A t  U39 hmra, hmemr, tho  drcraf't war ovm U n a ,  

2 10 miles weat of Ridhland, and turned cn a c o m e  t o  YakimR and tho Ellensburg 

8m8, *ere fhe c l o e  was forecast fo 3ove under the 5nfhenee of n u s  whlch had 

ahiffed f r o m  nestor ly  t o  northeastorly. 

The highest reading of tho  day WOOS found on t h e  IUona-Yakima leg, with seoon- 
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d a r g  peaks on the Pakima-Ellensbuze, Ellens-g-Bevarly, and Quhcy-Eaqsficld logs  . 
f i e  flight. worked on into Spokane before returning to Richland t o  wnclude t h e  oper-- 
ation. 

B. Instrument8 

Figure 0 i s  a combined record of t h e  data obtained from the conductivity 
apparatus, the MIL un i t  and the filter analyses f o r  3 December while Fipure 48 &me 
the date from t h e  same instruments for A December. The most prac t ica l  purpose that 
tbese &arts serve i s  t o  e v e  correlation between ac t iv i ty  levels, a l t i tude,  and 
time. Figures L9 and 50 present tahe data obtained from t h e  instruments 3n terms of 
constant ac t iv i ty  contars .  

All readinp shown have been corrected f o r  background cliange d t h  a l t i tude  by 
-%be value8 glven in Figure 5%. m i l e  the indicated flight a l t i tude  rariod as shown 

t he  log, essent ia l ly  the picture obtained is  for an average eievation of 1000 to 
1500 ft.  above the ground. 

5ng two a l t i t udes  simultaneously or by correlation of f l i g h t  data from one a l t i tude  
rith that taken by ground survey teams. 

sod method is the basis f o r  the discussion w h i c h  follows on f l ie f i t  data. 

The best vertical cross-eection could be obteined e i ther  with two aircraft work- 

Since only one aircraft  was used, the se- 

Several secondmy peaks were recorded on the conductivity throughout the re- 

e e r  of t h e  fU&t as far as Odosaa. & comparing the 14.31 contamination over- 

* (Fig. 59) over Fig. 49, it w i l l  be noted tha t  t ho  red f l i&t  path very nearly 

E!m!DmpUB08 t h e  outer edge of t h e  iodine cieposition pattorn and cuts the ‘nighest 

ground value from halfnay f r o m  Richland t o  Klona to a short distance uorthwest of 

ISinna? mors or  less in the same place that the conductivity and NRL pve  their beat 

rcllpoa88. FvhilS thi8 l e g  i s  k s t  eqlained, none of the othor indications of 8Cti- 

dv dth the exception of Beverly-Vantake, aeem t o  f i t  the ground pattorn. The 

.glosb h t a r e r t h g  thing about this fli@t is t he  f ac t  that the cloud wes detectad 

.Doth & t h e  project, ra ther  than t o  tho north on t h e  sacond day and agree8 dth 

thb condition been realized a t  

fnrtkgd to a fa i r  distence in I 

0 0 0 8 2 1 8  

the time of the flight, the iodine may have been 

southwesterly dirsction. 



-- .- 

C. Girbrne Fi l ters  

fn n ssarch to f i n e  a chwic t l  p.gcEt rfiidi 1 " d d  ir.rprovc the collection of 

f&z fgr t h e  'NS #5 f i l t e r  paper, +,nontjr-1dm 9f tlie f i l t e r s  cxpgscd rare in- 

prtipated with either &@+, NaHS03, o r  HaOH pr io r  t o  cxpos~lw. 

mtiR p ~ u p  exposed during the two-?w operation ~how02 activity ?ri# a h e l f -  

Ufc gf greater than that of Thmfun E, 

*BO filters waa approxinately thzt of I-131. 

p p r s  iS 

s d  and third legs of tho first de,yts q c r a t i a n ,  tho same l e 0  on nfiich the NFJl 

ad2 hdie3fed the 3rcsence of g m ~ a  rqdiation, The Nils rms tho only instmezt 

mmtho aircraft nNch roulc? cliscrininete1j record only that type of radiation. 

Only two of the 

The half-l ife of the activity on both of 

A docqy curve on each of these 

h Fl&o 52. The activity on thcsc filters tms picks2 up JTJ t h ~  

Dne of %base two filters mas trccstod nith Nt%C3 rh i le  tho athor was plain. 

%a count rocarded an tho  trceted f i l t c r  ?6S y e c t c r  thnn t ha t  on tho plein papor 

p fo 170 Epm) but the cxposuro timo was longor f o r  t h e  tmated paper (15 

a t o  9 &I.). It appears, thorefom, th3t the treated pepor offerod no advcntap 

mb a d o f a t o  conclusion cannot be dmwn fmn o&,y two ~pocimons. 

Fatera rphich mro left in f o r  the ciitlre f l i g h t  on each d q  showed nothing 
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Fnr a fl38 of 450 cv 

For Filter ?-4 

0 . 0 4 2  X 20 

o r  1.33  x loo8 uc/liter 

Bna f o r  Fi l ter  5-6 

0.032 x 20 

o r  1.03 :: 10’’ clc/llter 

D. Scrubber h a l y s i s  

The airborne scrubber TYLE i;i the line frm take-off 8% Richland until  

&~al :mer Garfield a t  09U on 3 Docenbar o r  for 

ambbed 11,200 cubic fact cf air during that tlm. It was renova3 f r o m  the line 

because OZ the advcrso effoct it WRS having on the prfoI313nco of the conductivity 

t o t d  of UO &UtoS and 

mpparattu. Tho pressuro drop acmss tho couatic solution cawed t h o  airflow thrsu& 

the colljcting tube of the onductivity unit to fal l  below d o s i p  tolerance d F n g  

interpolatba necerearg when analydsg the rosults. 

3a& in the laboretory, t h c t  scrubbcr so lut im m a  diridod lntr, two p M ,  thb 

l iquid ooaporate3, and the rosldw counted. 

Results of the counting wares 

L Counts mr o i w t e  
(Cormcted to 1200 hr6 

3 December) 0 

Counter Ge3notrg 

Q 0 0 8 2 8 0  

z a r t  I 

162.9 

9.754; 

??I& 1% 

220.2 

23.09 



0 0 0 8 2 8  f 



-- 
Position 

mchld 
Come11 

-. - 
-- 

Te;?, . 
OC - 
3.7 

3.5 

2.7 

2.7 

1.6 ' 

3.5 

4.6 

Connell 
Line 

ma 
Odessa 

-- 
Tlw! 
PST 

0651: 30 
0707:35 

0 7 s :  55 
0716 : 47 

0721:tO 
0736: 53 

0740:23 
G754: 05 

m02:37 
0812 : 03 

0815:02 
0323 t 16 

0632:25 
0844:OO 

0847:40 
0900:25 

0904:40 
0909: 02 

Wll:26 
09U: 23 

0917 t 1 5  
0120 A 5  

W24;25 
0928:55 

W35:17 
0341~25 

09u:20 
0956:25 

1044: 56 
1019:20 

I 

8 0 0 8 2 8 2  

1 1.0 
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i@t b g  for 3 December (cmt .  

RtunBouse 1023 : 20 

S P W D  

Roscl3.a 1042 : 20 

SPMgle 193O:LS 

1033 : 10 
1034:30 Rosalia 

Choney 10L8 : 30 

Ianled at Spokane kFB a t  Ilm 
Spokzne AFB 
Davenport 

0 avenpo rt 
Harrington 

Harrington 
Rodn3 

Robs 
sdalden 

mldon 
Tokoa 

Tekoa 
Cheney 

I -- 

I 

1236: 50 
1246: 55 

1247:25 
l251:40 

l253:25 
1303 : 05 

U05:W 
1312 :io 

1315:25 

1324:40 
1337: 55 

13W r45 
13%: 55 

1355~20 
1404: 25 

uo7 245 
Wrjt00 

3430x15 
U40t20 

Us.: 45 
11158 : 10 

1500:lO 
1513 : 00 

I515 : 3 5 
1523:W 
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63 1 
a i  

i 65 I 

66 i 
I 68 

69 

m 
n 
72 

73 
74+75 

76 

Renrdan 
Roeklya 

Wesso 
3itzville 

I 
I 

I 

I I 
I 
i 

t o  i Richland Airpod 

1526:05 
1533 : 00 

15?6:25 
15W:45 

1549: 50 
1558:m 

1558:00 

1699: 50 

1610 : 20 
1618 : 50 

i 

1 I 

I 

! 
I 

i 
I 
i 
i 

! 

1629 : 15 I _. 

1633 : 20 2000 i 

0 0 0 8 2 8 4  
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1 
2 

3 
L 

5 
6 

7 
0 

3 
10 

u 
l2 

13 u 
15 
15 

17 u 
19 
20 

P 
22 

23 
2L 

'Ilakima A W r t  
Ellensburg 

Ellensburg 

1 Mansfield 

I Odessa 

Coulee Dam 

Coulee Dam 

1139:35 
1203 : 32 

1298 : 19 
l221:m 

1224:oo 
1236:U 

1240: 23 
l251:U 

1 2 5 ~ 2  : 16 

1315 : 45 
1313 : U 
1323 : 38 
1326: 40 

1328:16 
1340:LO 

1342: 15 
1358:L6 

uoo:o7 
U3:50 

u7:37 
u35 : 35 

1438 :15 
1453:03 

1311:(n 

0 0 0 8 2 8 5  
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VIIf. DeDosition 

A. 011 Area 

Calls were received at the coordination canter as eerly a8 5:OO em on 

E!/? indicating that any person who had. walked outside of a building returned with 

shoes that counted above the warnin€ level  on the foot counters, 

indication of the very strop& deposition that had occurred In the areas. 

d t h  portable Geiger counters were made on I213 around the area8 and. a few vegeta- 

tioa samples were obtafned at  this time. During the following week, the area ras 

blocked off iL one mile grids snd CM readings and vegetation samples taken at the 

This was t h e  first 

Surveyc . 

intersection of each &d. 

On l2/3 portable GX surveys were made 41 the 20fX and 20OR areas and between 

In the 200E h a ,  a traverse was made across the area 500 yds east of fhe amas. 

the rest perimeter fence with o tota l  of eigbtecn readin@ on ground and vegetafhn 

vith a portable GX. In the 

200 1 Area a traverse was made 0.1 mile north of the gate which ran from the east 

psrhter fence to a p o h t  just eoutb of the stack. A second traverse was then 

aedb 0.1 mile no* of the first one, Six readfnge on gmund and vepts t fon  were 

made for  ea& traverse. The backpund in the 200 TT area was detormF.led as 300- 

500 c/m ’bp holding the probe over the head. The results of these surveys are @mn 

in Table 18, not corroctod for b a c k m u d  of tha instmmnt. 

Three readings were also taken along the west fence, 

0 0 0 8 2 8 5  
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Bonnal rsadhgs on the ocgctgtior. i r i  thc most active parts of t11i.s region arc 
F 

4 8 0  elm. The 2 W  Araa appsarod to bc reasonably uniformly contar-toc'? al- 

ihrough madings wcre apyarunt'y slightly lower at the east end of the area. t I 
A 

~ mrfaces, DiZriF-& th i s  survey samples of soil and vegetation wcre tiken for anal;rsis. 

9n l2/5 a survey was made in the 200V 8Foa to determhc deposition on various 

The results of these samples are Given in Table 19. 

akmc backgro=&, In &ral it vas found that rcadings on woodcn pmcr p o l c s m o  

iboos backpound 

md mu& 8pofs as would bc oxpoctod f r o m  dust pcrticlcs. A metal screen on the 

lOO-l& c/m and that tho  activity eoemd to callcct i n  cornam 

giaxd fanor at the ia corner of tho "Tn plant grzve rcadhgs about 20% c/m abooa 

t.Ekground m e  the mod 

TirPled QII the  nsf.l mrem on the &dons in the Site Surrey hcadquartors in t h e  

only about IO00 c/m above background. T!ds w con- 

2cl[lE k o a  where a msding of 1000 c/m 3bove b e c k p m d  WM obtained on 1216. A 0 

t;pbls GI4 readings and vogctatfon samples at each grid bteraoction. The r ~ w l t , ~  
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of the VGW survey sere 1rmro.diately avtilablc fo r  study while the sajles  Gem 

. analyzed the f o l l o r h g  week. A rough map shoring t h e  vegetation readings obtained 
L 

L @van in Figure 53. 
F 

Additional samples were taken d u r k g  the f o l l a n h g  mmth from a l l  pasetions of 

%e reservation and t h o  results axtrapolatod by the eight day half-l ife of iodine 

t0 U/3. 

map shodag tho extent of 1-131 actirlty on the reseration. This map i s  a em- 

mtion of about 600 individual results. 

The results of this survey are given In Figure 54 which is  an isoactivity 

&, 

'i This figure indicates a verj strong deposition pattorn at  the 2003 Gate aad 
4 
e dong route 3 betwan the areas. Tho distrnce from tho stack to the center of 

this madsun m a  is about 2-3 miles ~ h i c h  a p e s  aoU. d t h  Suttonls estimate for 

I moderato inversion conditioa. Tho mcudmm activity in an individual aamplo wa8 

28 uc/kg from a sample collected near thtt perimeter fence d i r e d l y  east of the 

stack. 

The major part of the act ivity 1ea-g the irrmediate vicfnify o f  the 200 Areas 

trails o f f  south in a very n a m m  band rldening t o w a m 3  tho lower end of the reser- 

vation. The two rpots of 5(%1OOo muc/kg on t h o  R U u k e  plateau north of the 

resorvatfon axe charactoristic of tho deposition p t torns  in this area. 3hen ac- 

Wdty is found on %hluke it is usually in these tro opproldmats locations. The 

met routher4  deposition is  lightly irregular since the normal patter is 

slightly d e r  and shifted to the east. For comparison, the reedings obtahed on 

rampler b Z?ovember are l i s t a d  in Table 19, This w U l  &vo a good indication of 

the fremeadoue lncrease in readings occasionod thi8 m. 

0 0 0 8 2 8 9  
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Tabla 19 

T;EiiCIIilGS FOR NOVEMBER 
Iil3l Cone. 

muc/kg 

Tabla 19 
T;EiiCIIilGS FOR NOVEMBER - 

1-131 Cone. 
muc/kg 

. Figure5  

i c 2  
c2 I 

I c 2  I 

200n Gate 13.2 I 

Securitp of 300 Area (2 

I Richland 
h'anford 
Beaton City 

I i Near 100 Bwas 1 4 2  

- - 
15 presents the results of the analysis of the vegetcltion CG-0cte ia8 

survey up Rattlesnake Mountain whiCi i s  one side of the Benton gep at the southwest 
corner of the reaemtion.  

gases from the area. The figure i s  a profile of Rattlosaake ?buntain with the base 

a t  the Xdkima River two miles NE of Benton C i t y  and thc s u v q  in a line NSJ of the 

r t a r b g  point. The activity found in eamplos at .pariaus eltitudos is designated 
tho height of the crosshatched portion with 1/2* equal t o  loo0 muc/kg, It rrppeers 

f r o m  this chart that the activity is hiehost on the plataau at abut  2 M  fcot pos- 
S i b 4  due to t;trbulonco of the I& passint over thia region. 

From Figure 54 th is  direction was the main e x 3  of the  

Figure 56 presents a similar picture f o r  a sumfay up the Horse Heaven Hills 

'immediately south of  Bonton city, 
Bo Off-Area 

Inmediate off-area s u r r e y s  were conducted during t ho  week of 1215 - l2/9 
In a northerly diroctioa towards Spokane eiaee this was tho direction cstlmtod for  

the bulk of t h e  cloud. As the data bogan to arrivo f r o m  thus0 survcys and the area 

sumeye it was apparent that a considsrablo concentration occurrod to the south of 

the re8emtion. As a result, t h e  later d l l ~ p e y ~  nore directed maw bwr.rd The 

Dallus, Goldsndalc, W a l l a  WUa,  etc. 

57 is a map of the roads covared the t h e e  week period f o l l o f i g  tbe 

green man. Sarpplea were obtained every five or ten miles dopendinE upon the acti- * 

0 ritj expected in tbe region. This figure i r  a baeo map on which the following mapa 

cs may be overlaid t o  oriont them. 

p3 

0 

c3 

a3 
O i g u r e  58 i r  an ovorley iadicating the individual readings obtained a t  each 

off-ama rampling location. The r e d t s  a m  in f W B S  of mUC/kg with all d u e s  

~ ~ ~ c t o d  fo l2/3 bp m-6 of the ei&t day half-llfa O f  1-131. The  US^ OSfbUEt8 



m. J I .  - -  
,f tho sensit ivibJ of t h i s  analysis is 3 muc/kg. 

i n a t  ion in the  laboratoq- vont i la t  is n SY 

For this 

was such t . -  

~ma;lc,kg were obtained on blank samples at  thc  bcghning of the week of 1 2 / 5 .  IJurvlg 
K-+ 

rat pdriod t h a t  these samples vere analyzed the  average blank sample gave &out 5-6 
iY ... 

, F  ar this reason the overs11 lin It Of 6 mnsit ivi ty  for consideration of 
C” 
$+,hcso results m s  e s t i m t e d  a t  13-29 muc/kg. 
il. s 

For use in aiialysis of the  deta  t;lu nvernge blank fo r  the annlysos pxforned 

“ f o r  several  cf the t r i p s  is l i s t e d  in Table 20. 

8 

-.. 

Table 20 
BTAHK Vi?,,AT LOiq ANALYSES - -- --I_- - 

Blank S w l a s  Iucation 
Average 
mc/kg - 

c_ - -- 
r!. 
9 

I ,  
3 
3 

Wallula-Pendlotcn-~alla Pa l la  29 
Y a k h a  Berricade Xenatcbe-Ritzvil1.0 23 
Walla Valla-SpokanQ-Kettl5 F a l l s  
Toppenish -Ekryhills-E.mtiIla 
Biggs-Klamth Falls-Fmdlcton 

The Dalles t o  Hood River 

23 10 
1 5 4 1 5 

--- I 
- 

--- - ----- ---------- 
F i p o  59 i s  an isoc-ctivity chwt prepared from the values in Figure 58. This 

map presents the contanina+,ion f0ur.d i z ~  an area bounded by Ellensburg, Kettle Falls,  

and Baker. The very pronounced southerly treod is  cg& noted i n  t h i s  mp. Con- 

cantrations as high as 500-1000 muc/kg extend well below Benton C i f y  in to  the Horso 

Heaven X i l l s .  Concsntr3tions as high as  500 mc/lcg extend NN“L abcve 0 d . c . s ~ ~  

(about 80 k L e s )  and southwest t o  The Dclles, Orogan (cbout 110 miles). A pro- 

nounced deviation from the geenerd Mort~*eeAst-Solli;~~~~t pattern of t h i s  coztocr 

occurs i n  t he  narrow s t r i p  which protrudes t o  ilicl.de Wlla  TMla. The 20-30 mUC/ 

kg area i s  doubtful because of the peculiar geogrqhy of the roads and the hi&.? con- 

t2mination occuring in  the analysis, 

by the dot-dash l ine .  

Tho ffnits of the area surveyed ?.re marked 

/‘ 

Unforttbately the lack of roads and the  s n m  eccountered a t  the end of December 
I 

I 

did not allow an examination of tha seas oast  of W d . l r ~ a l l a  in the Blue “hImtL?b6 
___.- 

0008293 
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I snd wosf of Goldendale in thL Ccsczds ElmntzFns. Such roads 36 are nvc,ilc.Sle in 

i this region nere inpassiSle at  tha time. 
f 

Figure 60 i.s o map of t k e  sme m a  coverod Fly Figures 5-7 showing proninent 

i Ecature of t h e  tcmein ;phi& c m l d  afrect the travel of the cloud. 
4 

C. ?IEtscellnncous r 
Five s l~c l low pans 26' I: 20" containing about one lit3r 3f i ? Z t C r  W C ~ C  phccd 

ri f'fve locs t ions  near t h e  200 Lrsu on Doccmbcr 2 and collocted fzr ;L1?A?sis cn 

h c m b c r  5. Tho object mis to abtnb  inionnation on the rate of f d l  out of 1-3-51 

in a body of water. The activl%y collec+,od by these pans and the 8verr.p air con- 

emtratbn at ench locttion cs neajured by the ecnibber is  &van in TabXe 21. 

3 -- I 

Ioccition T&al  Gctivfty in Averap Conc. bopobitior? 
%tor in A* Rat0 

u c / ~  109 uc/hr/motc.i2/uc/l OIUC 
3 

00 Reat, Tower 15 86.6 

East, T m r  16 45.6 
00 Weat, TrJIler I 98.2 

22.8 
u.3 E!' a ----- 

Tbu deposition rat0s.b the above table mre calculated assmine that 031 of 

tb activity In  both tho nater arid air ma obtained over a 12 bur pericd, 

b t c1oBe npproldm=ltfon f o r  tl;e scrubbor e h c e  at  eecb of these locations the 

serribber valw wm available 3nly throu@ l2/3. l?m ratios are renmrkabv con- 

&tent amsidering fhe nature of t h ~  experiment. hef  em mdoubtedly mzxbum 

rims dace  the air concentrations m r e  measured for R much shorter pried of 

ti.9rs thtln 

This 

. 

mter p b 8  W 0 r O  9 p 8 9 d e  

8ka 3.3 x loc 

u60 1.0 x 10% 

37 1.1 x lol 

uoo 2.3 x 106 

1.6 x 106 450 

L acriea of ten veptntion 8m9ler wore 

of  ths slim0 scrubber and analyzed Tor 1-131. 

' In Table 22, u M 8 2 3 2  

picked up fmm the inmediato vicinity 

The results of this t e s t  arc given 



Table 22 
ACT IVITi! O i C  VEGTI'AT ION 

The deposition rates wore calculated aseuming a 12 hmr cxposu~s and o 2 ke/ 
2 meter veetation cover. 

the greater aret. of exposure on the regotation. 

These results are hi&r than t h c  nator p r e s u x b ~  duel to 

5 Both of these values ere within p. r'rctor of 10 of the value of 10 uc/mote$/hr. 

p r  u c / l  calculated bp ?arket(=) f r o m  data on atnrospheric pollution, emission of 

di8cr8te a d v e  particles, m d  former 1-131 deposition date. Apparently values 

for vogstatbn m slightly higher and the value for water slightly lowr thzn his 

rwstonption. 

Tho CTecay of *he 1-131 on tho voptation is available f r o m  a number of masum= 

mnts mnde in J v ,  1950. 

fhzf rsuults from individual analyaes may v q  by a factor of 3-4 duo t o  mcer- 

binties 5n s q U n g  of the varlou8 portions md thorefore dif feracos  L.I 

wight and marface -8. 

In revierring t h i n  data, It should be b r n o  in nfnd 

In Flgrtres 61 and 62 a m  given dewy eurvc~s of thc 1-131 as meas9wed a t  vide- 

a p a d  locatiam. In o = ~  cam the enaral  trend of tho activity follows the 

ham dewy of t h o  iodine *thin tho experimental omr of thc mezsuremnts. 

0008293 



Biological lrionitorirrq 

A. Bot- 

Potted plants of wheat anc! winter peas were placed a t  f i V Q  different sta- 

t i x s  throughout the area on tho afternoon of December 2, 1919, These plants mro 

left exposed until 1:OO p.m. on Decenbor 3. 

The st~ttlons selected were in the 6l.4 Buildings thrpughout the Hanford Area 

to a l l o w  protection to the plants in case of freezing wectlicr during thc period of 

Viatrr peas 1.0 
Rhoat 107 

exposure to the gases. 

At Station #I, which waa bU Bullding locatod at  the center of the north 

fence in 200 fiest &eo, one of each type of plant was placed inside of the building 

R i n t e r  p e a  201 
Wheat 2.2 

1 

and one of each tspe of plant was placed outside of t h o  building. The 8me pro- 

c e d m  was followed for Station #2, 200 %st Area west center, Station %3, 100-B 

&eo southeast, Strtion #4, 100-F iiroa southwest, and Station #5, North Richland 

north. 

The plants were as they had been gro~ing in t h o  greenhouse at the Botw 

Laboratorg at 100-F hrea except for the wheat planto, which were placed a t  Stations 

#l and #2. The r o i l  of these plant8 wa8 covered with a layer of paraffin to 

r e p a n t s  t h e  s o i l  f r o m  the afm6uphere. 

After  tbs plants had beon exposed to the radioactive (ZLIsea, they were brought 

b a e  to the  Bo- laboratoxy. Sa.z@os were immediately teken f r o m  tho plants 

and on* gram porthnn counted directly on tho f h t  shelf d a mica whdow corntor. 

Pluut8 rrhich wre placed outside of *e building at  Station #1 and #2 accu- 

s a t a d  the rarorrf activity. The amrage activity in microcuries per kilogram for 

a e r i s l  portions of these plants =re as follows: 
P t 1 

1 I Station #& Station #2 1 
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The samplos of those plants which were placed inside the buildings a t  Station #1 

end $2 had avero@ activity of less than 0.1 microcuries per kilog~zm for the 

aer ia l  portions of the  plants. 

Samples f r o m  the plants placed both ins ide  and outside at  Stations 83, ,#4 and 

#5 bad average act iv i t ies  of less than 0.01 microcuries per kilopan.  

The counting results of the roots of the wheat plants placed autside the b u -  

ding at Station #I ahowed t h e  average activity to  be 0.02 microcurios p r  kilogmn. 

Tor the roots of h e a t  plants outside at Station #2, the average activit.,r was 0,05 

mimcurierr per kilogram, 

1 conparison of the  amount of activity i n  the roots of the whect plaqts and 

activity of t h e  plants at Stat im #3, #4, and #5 would tend to  Lidicate that 

thoro muy be a small mount of activfty trmsloceted from the tops to  the mots. 

B e  20010m 

A8 a followup on the apacicd dissolving af Docenber 2, considemble em- 

phcrris was placed upon the col lodion of birds (principally fowl) and marmals f r o m  

arkdtraxy locations on nnd near the resametion. A total of 68 animals were BI- 

myed for iodineu1 in the  VQ’TOid6. lsvols detected in birds and ximndl.8 a r e  

gim in Table 22% 
Table 22 

SUMURX OF ACTIVITY IN BlSlDS AND JdAmLS 

30 
24 

2 4 4 .  
3 30 

*D~ludet~  specimens f’rom Benson and Snively Rancba and from Rattlesnake Springs. 
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highest levels  detected were from specimens collected about three weeks 
L- Fc *- 

,Gwfng the dissolving. Since 4 u c b g  approximates the tolerance f o r  II3' In 

lsme, it may be concluded that nearly every specimen of wildlife w i t h i n  tho pro- 
g'5. * 

%& boundary w i l l  have received in December and January thyroid irradiation vary- 

&< 

* 
h from tolerance to 80 tines tolerance daily.  

/ 
i 

/ 

/ 
---- - 

d 
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E8tablishsent of theoreticzl valuas of tho cancontration a t  anj. Gvea loca- 

t b n  at a @veri tine is mado d i f f i c u l t  by the  shirting \rind directions cnd speeds 

and t h o  failure of thc sampling technique t o  give o ~ o d  1-131 evolution curve, 

the of the io-e i n c  southeru direction cf'ter 0300- 
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5 
thnt the 1-131 passed ovcr tho  300 Area, Richland, Bentou City are& an 12/3 with 

the naximm about noon, 

mem 5-7 mph with speeds ES lox as 1-2 

then, could have been that  fro= t 3 e  end of the dissolving between about 0400 and 

0800 on =/3. 

t 

Clad speeds m a r  the sound  at  t h i s  % k c  near 'richland 

tt t h o  622 Bui ldhg.  This a c t i f i w ,  

The best concentration data obtnined in this region mere frorc t h e  scrubber 

taken from l2OO-UOO on 12/3 and the constant air Eonitor at  300 Area. These 

instruments indics%ed concentrations of 1,6 -3 .5  x 10-7 uc/l on t h o  scrubbor and 

arwrimun time hour concentration of lo4 uc/l a t  300 Area. The fhctor of three 

Wfsrenco in these readings is probably due to the differences in calibrctians 

of the two 3nstn;lments. The values are 2 fcctor of 2-5 l o re r  thcn would be e s t b  

nabd from the Suttoa equations for an mrolution rate of 0.05 &es/sec and Q dnd 

Osbdtp O f  5 lllph d t h  Unstable conditions. 

!aUn%e check considering the lack of,bformatior, on the location of the  cuds of the 

cloud and the  unknown form of dilution. 

This muld cppear f .  be M de-  

me plot of tho conductiPity from the  ae-1 m a y  on the morning of U/3 

8huua two peeks, one close to the pmject between Richland and Connell and the other 

at RitmUle, Two suppositions may be advancod concerning these poaka. 

(1) The "higW represent the two peak output concentrations of @sea f r o m  

*e dbsolvfng operation. The one farthest iron the reservation could well be the  

le433 u U I ~  the 1.131 ia just le&g the project, . 
(2) Amndag that t b e  above is  true, the gentle sbipt of from tbe no*- 

w s t  end w s t  b southerly and northeasterly cawed the iodine t0 veer to the north 

0 the morning end afternoon of 3 December, depositing contamination found on 
h 

c.0 
ru 
-0 
03 (1) The peak farthest from Emford during the n o d e  approxhte ly  70 

tbe pegotetion near odesaa. 

The80 theorieE are substantiated bp t h o  followbig fadilrl 

ndles f r o m  the  diswlving stack. T h e m  readin@ mzw made f r o m  0815 to 08W, hours 



I 
M7-17381- Da - 68 - 

a at t- of 0827, maa-r-ind of 5.5 fror the TS? would plr.co ti13-s . 

zt the stsck a t  approxinately 2 U 8  hours 03 t h e  2nd mhicli is mssonably close to 

the true velue. The iedine peal: WRS cst?iPatod to be ct 0200 on the  3rd. FQr e 

rouph e a t b a t e ,  the same x ind  speec! can be used to plcco tile iodine mxhun a t  33 

d l c s  f r c  the Etack at  measuring &e (0700 3 Doceaber). 

position of  t h e  eecond "hi@" on the norning f l igkt .  

I 

This checks with tke 

(2) No 1-131 w33 found on the f i l t e rs  east of the flight botnrecn fsnd a d  

fLipcrie. T h i s  could be the ba;mdzry betvesn t h e  tno  hfeiiQ concentrated clcuris. 

(3) Mmnent of both of these "hi@s" norkhmrd sinultaneousl;t noul!? plcce 

tfic%onon at Davenport and 3opqsit the iodine near Otiessa. Therufxe, if no iodine 

'c3s prosant to my extent east of Isnd, t;nc scrubber had to collect nhct it did on 

fbe Richland, Lind, Riparis, 3 d ,  3dessa survcy. In tiiis c w e  the wunf of ai r -  

O M  through t&e scrubbor cculf! bc reduced by a factor of 2-2.5 and th i d i n e  con- 

Eanfrafion raised b7 the 8ara fac tor  and falls in line nith the f i p e s  obtained 

fmm fhe filters, If rn can rev 9n t h e  agreenent of t h e  t w 9  moth2ds of sampling, 

ffiltem d scrubber) then 311 approAmte o a U b t i o n  for  t i e  ooneuctivity sppnre- . 

tua can be d e .  

tho iodine was dotectod, show 8 nem value of 12 divisions above bnckgmund for 

the cunductivifg, Assvdng that l/3 of t h e  roading (or 4 divisions) m s  ca;lsed 

- 

On p e g  48, tho f l i e h t  legs botneon ConneU-tird-Riperkt, where 

f h m  mdiooctitte io&e9 w 

1.L x lo4 I 0,35 x 1@ */liQr!ave 
4 

or 3,5 x 10-9 ucmter/div 

Tmm this d u e ,  the highest concen5ration encountered oa the two-cloy uperation wan 

1 x IO-' uc/hter a t  Davenport (100 tdle11. 

, 

According to Sutton's estimtas of this wncentratiou nit21 M cstimted w&u- 

tkm rate at the peak of' 0 , 6 4 5  m%es/aocond and a larm b p s a  conattifin, the con= 

centration a h o ~ l d  be on tho order of 1-2 x 104 uc/1, o ~ u c  10-20 t h a s  t!ie one 

~ 8 0 1 i 2 W  iaMained, 
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,on of the equipment, tliis could bo coilsidered within the e r ror  of the iTeasure~ent. 

le above cal ibrat ion i s  c o r E c t  t o  the crctcr of nagAiixde only but ~ e r v e s  t o  shorn 

LQ increase in sensitivity of tho vibrat ing condenser nonitron over the olectro- 

Iter tube c i r c u i t  f o r  which F. J. Davis d v e s  a sens i t iv i ty  of between l o 4  and 

Lr 

w.,, I. 

' c: The large deposition on vegctatLon to the south of the stqck, thsn,unchubtecYy 

2- 
to the sir concentr~tioiis frols t h e  d e p o s i t b n  ra tes  estinated i n  soction VnI. 

io assme t h a t  the average exposure time i n  the 100-500 nuc/'kg reglon between Kiona 

Ir" 
c. 

md The Dalles was 20 hours. then the concentrhtinii  nust have been 1-5 Y IOa u a h -  

m r e d  from the gases leaving t h e  stack a f t e r  0200-0400 on U/3. 

nparison wit!! the theore t ica l  values rn2y be made by comparing the Sutton values 

An in te res t ing  

z --, -1 
~ -- -- . - _--- - - - - - - -  - 

u t to r ' s  values f o r  a large lapse conciition wculd indicata 5 x I O 4  t o  3 x IOo7 

From experience gained from tnfs t e s t ,  two f ac t s  are evident concerning use of 
I 

he a i r c r a f t  for trac!ting such act ivi ty:  
\ ', 

(1). If a t  a l l  possible, a running p lo t  should be kept i n  f l i g h t  t o  deternine 

. _ _  - --- ---------- ..--- -.--I+- "*A- " y " I u V " *  "V 

sketch i n  lines pP equel in tens i ty  and furnish the p i l o t  with a flight path which 

wculd e i the r  rtkin i n  the concentration f o r  a longer samplbg perioc! 0, 7 f ind even 
1' 

ic/l, assming a aind speed of 5.5 rrph and an evolution r a t e  cf 0.05 curies/sec. 
VC 
t; 

v '  9. 
rt. 

Although no conclusive statements as t o  the va l id i ty  of Suttolz's t reatnent  

twhen apnlisd t o  these distances m y  be made because of the uncertainties i n  the  
B 
;meteorological constants involved, it does appear that the coefficients as used 
? *  $-give reasonable values i f  the primary assumption tha t  the gases di luted i n  the 

qanstable upper atmosphere is  correct. 

Fcgions of highest ac t iv i ty  while i n  f l iL1: t .  Knowledge of the existence of  areas of 

Concentrated ac t iv i ty  i s  of l i t t l e  use w!ien tho i T f o m t i o n  i 3  brought t o  l ight  days 

after the  data i n  taken. Values plotted every t h g t y  o r  forty minutes (or a t  lesser 

I_ 

t h e  iq te rva ls  if reauir3.d) with backcround subCrar.t.Pri wi71 F - n n h l ~  t h o  nniamtnrr  +n 

: higher values . 
0 0 5 ~ 3 0 0  

. 

_ .  
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(2). The services of two or mrc aircraft coulc! p o t &  increzse t h e  amount of 

monitoring coverage for a given pcrlod cf timo, Forking as a teem a t  the amis or 

different altitudes, the propess of ci clmd could be tr8ced both laterally and 

vertically. 

During this run the ahcraf t  surveyed an area in one day which took two mcks 

fo Ewer b;u surface vehicles. The degree of accuracy m3 vow close. Under the . 
mrst posaiuo meteorological conditions for such 8 t o s t ,  t h e  a i r h r n c  hstnrmonts 

dctected t h e  radioactive gases a t  a distance bettor than 100 miles from the stack. 

ader favorable conditions, it ras'6stimated that with tine same concontrctions this 8 

! 
I &dance 'oould have been 5nch.p.aed by up t o  a factbr Df ten. 

0 0 0 8 3 0 1  
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FIGURE - 16 
1036 PST ON 12-2-49 
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FiGURE- 19 

1030 PST ON 12-4-49 . 
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FIGURE-38 

Xe I DECAY CURVES 

+SAMPLE 23 TAKEN AT 0145 

+SAMPLE 24 TAKEN AT 0315 
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SPOKANE AIR BASE FILTER DECAY 
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FIGURE-45 
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A L T I W O E -  Thousands d feet 
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FIGURE - 52 
FLIGHT FILTERS 

170 C M  AT 1200 3 DECEMBER (ESTIMATED1 
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DECAY OF ACTlVlTY DEPOSITED ON VEGETATION 
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FIGURE- 61 
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DECAY OF ACTIVITY DEPOSITED ON VEGETATION 
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