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I, SUMMARY

Ope tom:of irrsdisted wanium with fifieen days cooling was dissolved frox a
two ton batch loaded into a clean dissoclver on December 2, 1949, Calculated.
amcunts of activity evolved were 4000 curies of I-131 and 7900 curiec of Xe-133;
peasured values were higher than this by a factor of 2 to 3, Preliminary calcl-’
lations of the hazard were made by the method of 0. G. Suticn and attempts made

-to check these values by reacdings on fixed and modile instruments,

The metscrological conditions during the actual hours of dissolving were
unstable with the wind veering from a southerly direction at the start to & north-
erly direction about helf.way through the run., Rawinsonde readings at Richland

- during the run indicated a shallow surface inversion with an unstable condition

eloft. It is postulated tkat much of the dilution occcurred above the inversion,.

Readings as high as 2 x10~% uc/l of I-131 and 2000 to 3000 ¢/m on portable
Geiger counters were obtrined within a radius of 4 to 5 miles from the stack,
Significant readings cppcared in the Richlapd - Pasco - Benton City area about
n009 of December 3, Ictirmated maximum concentrations vere on the order of
10"/ 40 10™° uc/l of I-131. Questionadle positive readiings: were obtained on -
filters at Spokaps on December 3 and December 5, 194%.

Afircralt measurerents made in the direction of Spokane on December 3, 1949,
indicated peak activiiies in the morning at Ritzville and betwesen Richland and
Conmell. It is postulated that the peak nlosest to the project was due to I-131
xbile tbe one ‘at RitZville was due to Xe-133,

Considerable deposition occurred particularly close to the stacks, Positive
vegetation readings, above ths permanent tolerance value of § muc/kg cccurred
over a region extending from The Dalles, Oregon, to Spokane, and from Yakima
to the Blue Mountains, The rate of deposition in water was sstirated at 2 x 104
uc/meter3/nr/uc/l; and on venetation as 4 x 10° uc/moterd/tr/uc/l. The I-131 on
vegatation decayed to background with an eight day halt;-lﬁ.fe. :

Exposures of clsan poiied plants in the area gave/reml‘.:s comparadbls to
those found in other plants. Animals collected from ths reglon indicated that
specimens from within the project boundary received thyroid irradiation varying
from tolerance 4o 80 times tolerance daily. /
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DISSOLVING & TVENTY DAY METAL AT HANFCED

L A A L e

DITRCDUCTION:

The Health Instrument Divisions were interested primarily in obtaining monitor=
& ing results to sce that no one was overexposed to the active fumes, and secondarily -
" in the travel of the activity and deposition-ocn_ths_vagetation,

Since it u‘a_lmst impossidle to writs such & report without'designa.ting areas,
buildings, terninifeatms, ete, by their local names, Figurs 1, included in the

introduction 4o ths report, is a map showing tha location of the more prominent
features,

(R Saemey o 11 1L 20 T
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- Tpon Teceivizg this information, each EFoup 'participating gtarted more detailed

work directed towards obtaining as mueh information as possible from the cperatien
apd seeing that the fumes wers liberated safely., An outline of this placning is

given below since guch of the gork dona at this time aided considorably in intar=

]

oreting resulis.

A, TVeather Regquized,

E
!
H
t
&
£
!
z
H
13
*
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Tith this amount of activity bteing rel sased, good dilution of the fumes before
" {hey came to the ground in the areas wore required to avoid gross contam:!nation of
4+hs buildings and possible exposurs of porsomnel, Critaria. dec.ded upon for weathe>
conditicns weres. ‘
{1)e 4an inverbad vertical temperaturs gradient extending from the ground to
several hundred fget above. This stiuulation necessitated sch;du'ling the run during
night-tize, as it is only thgn that imversion conditions at Hanford Farks ars fre-
{2). ¥o rain, fog, low cloudiness, or cther factor which might prevent the
plans from Ilying. .
(). et i moderate wiad spoeds 15 aph at the 200 ft. lovel wes decided
wpon as the up?er 1imit of poraiasidle wind spoed,
(4). Wind frem a wostarly of southwestorly direction so that ine plane would

not be foreed o 1y in the vicinity of such rugged topographic faaturcs as 3600
0875317
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feet high Rat'_ﬁlesnake Mountain to the soutn of the area,

(5). C.onditions whereby the bulk of the stack effluent would stay aloft. 4
d4lmicion factor of 1500:1 was decidad upoa as the lowest permissible factor.

4 revie:n of data from the past several ysars at the HW Neteorology Statloen
showed tha* during night hours at this seasen of the year the aloft" condition pre-
vatled 76% of the time, and that ths sy coverage avsraged 6.7 on a scale of 10,
Fourly wind speeds between 0300 and 1200 averaged from 4-6 mph at the 7 feet lavei
ts 10-11 xch at the 4OG foot level, The prevailing direction was ncfthwest." -4
moderate inversion usually overlies the a.z;e.a at night, foﬁing near sunset and tere
minating about one-half hour after sunrise, Normally, precipitatiocn is infrequent
and the probability of its occurence during sy particular 24 bour period 1s alweys
_— :

Tha above statistics indicate that the chance of finding favorable nieteor_olo g=
ical conditions for the dissolution on any pasticular date might be good, Bowever,
+he ronth of November, 1945, was plagued with inclement weather which includsd two
periods of recurrent storms with attendant wind and rain, interspersed by a 10-d=y
stagrant pericd during which ceilings wers continually low ami fog was present on

an average of nearly 10 hours each day. This inclement weather necsssitatsd post-

- ponement of the rum for one week,

Cn the mrning of ﬁecamber 1, the United Statgs NWeather Bur;au in a special
Torecast 4o thia piant, predictsd that the end of the current series of frequent
storas was in sight, and that conditions favorable for the operation could be ex-
pectad Xy Saturdsy night, December 3. The dissolver was then loaded so tkat cpera-
tions could begin Friday night, December 2, if conditions were favorable,

B, Qverations

The B85 Division, in chargs of the actual dissolving, elactad to use the spare

dissolution of cnly a portion of the mstal cha.rged, could be stored in the dis-

solver for an additicnal cooling period, Two tons of metal pushed on hmmber 17,‘
1002533 N
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dissolver in the ™" plant (200 West Area) so that the "heel" resulting from the - —_—
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wess 1oadedfinta a clean dissolver on December 1, 1949, and the jackets dissolved
oz the 12-3 shift on Deccazbes 2, 1949. Tho actual length of the dissolving tize
é.c"J-i not be predicted accurciely since nor=al opcrating procedurs calls for three
toee of me’c:'al per chargs on top of a one ton heel, 4z estizate of 12-16 heurs for
t4e dissolution of one ton was mde,

™he amouniz of I-131 and Xec-133 in the metal after 16 days coollng werse

Rit adl 'Q-‘QMVV?I’T."

estimated at 6150 end 6070 curies per ton rospectively. Assuming thot 50% of the
iouine(z) re::ai:is in the dissolver and that there is a 30% increase over the average
in thc amounts of fission products in the outer portion of the slug, the dissolu=
tion of ome ton would liberzte 4000 curies of I-131 and 7900 curies of Xe-123,
Sinca the off-gns scrubbers were not operated, all of this activity would be dis-
gharged from the stack, i

| The rate of discharge was astimcted from three evolution curves measused in ' -
1947 by the E. I. Divisions, Thess curves indicated that vith an eigrt howr dise
solving period the Xe-133 reaches a maximum in 1-1/2 hours and the I-131 reaches o
madmum in 34 hours, Extrapolation of these curves to a 16 hour dissolving (Fig.2)
dndicated a xsnon poak at about thrae hours and an iodine peak at about seven hours
aftor the start, The maximm rate of omission was estimated at 0.41 curies/sec

Zor Xo0-133 a:nd 0.1 curies/sec for I-131, These values would amount to about 28
ue/l of Xe-133 and 10 ue/l of I-131 in the stack on the basis of as air flow of
25,000 ofz wp the stack,

The stoxt was planned for 2000 on Docember 2 as a compromise between the Aix
Force'!s desire to start at 0100-0300 on December 3 so that the meximm would ocour
about daybroak, and the- oporation's neod to start as soon after sundown 28 possible '

_ 30 that the bulk of the activity would ba liberatod before the inversion broks ithe
. mext moming.’ With the stert at 2000, tho maximm Te-133 activity would oocur about
midadght and the maximum I-131 activity would occur about 0300, with a total of 12

hours befors surup $o oliminate most of the activity.
06272534



£, A4ixr Forces )
- Frtra wenther forecasting and observaticn stations were sét mp by the Adr

Trether sorvice to augment cxisting stations in order to oblain suflicient data
forr forecesting the mvament of the clound ma to corralnta tbs existing corditlons
P with the activity p&t‘bern found, .
Reports of foreecasting and obserwvation stations over thae Northwest wers utilized
"to get & clear plcture of the weathar for weeks before the test., In addition, 2
-~ mobile Rawinsonda station and twe pibsl m:it.s were moved into the vicinity ofthe

Benford Prajact for a mora dotailed aml;—sis The Rawinsonds mit was pznccd a2t
2 and Noses lake, -

- o e

Force Base, Oklahoma, 4n additdonal ferecaster was added to the staff of the Spo-

G ] om0 Festnar Statton sspectatty to forscast Sor i *v"?-...?'

¥y

.....

Be.c]{ % uni« vzluos wers asteblished for 't'.ha aerial :m.stmshts prior to the

. J Ny - . ) i . - B .. E
S S T R T AT T s Yo le Tt e FALTH TR 1 i TS =
m,
.. Flights wore made at difforent oltitudes over the area and ths instrmment velues .
wera plotted against altifnds changss, 4 set of curves for the principel instru-
_menta appoaTs in the section on aquipmsnt and procedures, ‘
D. Sito Swuvey '
_ The B, I, Site Survey Crew was intcrested in checking upon the hazards encowm-
terod in the r;znplua iy information that could be obtained upon the sprnadordo-
AT positi.an of actiﬂty. A aer:lzs ot calmlatinns based cn tha iork of 0, G, Su‘bto‘n

o
_ aond others on the atiution of gases in the Tower a‘bmqhare wore peri‘amed 3 "‘ ’:

5, 6). mmiﬁaqﬂationfarthaascalmlatimm: T ‘{"-'H
' “_" Z.\'-'
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.’{(z, e ” concentration in gs oF curies/mte:j at & point given ty the e
8
coordinates x, ¥, 2 on 8 systen “here the origin is at the source and the X diree= '. -~
44cn is down wind, ~
Q - rate of emission in grs/sec or curies/sec. r =
Cy, Cz = are viztual diffusion cocfficients for the OF and Oz directions, respece {:
tively. =
1T
T - Yean wind velocity in petors/sec ;:'
1 - a pure mmber lying between O and 1., The precise value is reportad as a mea- E—
& =
&% ool the stability of the ntmosphoTs. : — o
% « the height of the stack in meters. ".

Yalues of the coefficlexnts Cy, Cz and n weTe abstracted from pepers of Sutiten's
as he used thom for tosts in Porton, England. Thls is ome of the week poimts in

soch a calculation sincs iha conditions at Hanford are wmdoubtedly different with

Togard t» gustiness, ste, . Bowever, it was folt that estimations by this mothed -

would be valuable in foreseeing hazards and in interpreting results. Tho coef=

picients used in the calculetions for & 200! stack are given in Table 1.

Toblo L
. Coefficionts for Sutton's ‘-‘&tions on
Diffusion_in the lover Atmosvhere
Atmospheric n U cz =« Cy
Conditiom .
. Betars/sec
largs lapae 1/5 7 10,165
. Zaero or .
4Loxparature g2dient 1/4 5 0.095
~ Yodorats Inversicn 1/3 3 0.060
large Inversion \ 2 0.0475
0825350
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In ?13‘1::5 3 appear the calculated con;entration’s from a contimuous point source
ZDO' above t.ba é-mmd at dﬁMces up t0.200 miles. These cancentrations are ths
naxi:mm expec ted along the axis of tha cloud if it 1s assumed that unifor: meteoro-
logical ccnditiona and {lat terrain ars encountersd throughout the entirs path of
the cldud. Two valuss are givea for each di stence: (1.). the coefficient of the
nquation , X = X -%—- whe~a Q is the rate of emission in microcuries/sec, U is
the wind speed in meters/sec, and X is concant*ation in ue/1l; and (2) the ac‘.:ual
concentration for an emission rate of 0.05 curies/sec (close to the average axpectsd
Tor I-171) and a wind speed of 11 mph. |

Figare L presonts an estimate of the ridth of the cloud at various distances
if 1% is assumed that the wind is steady in-one diroction, In this case the clond
width 1s definesd as ths distance between the two point# on the extremities that
have a conceniration cne-temth of the peak concentration.

The maximm activity expected at the ground is p:-eaéntad in Figure 5 under the

s=ze conditions as for the air concentrstions, The ground pattern expected for a

steady moderate inversion condition with a wind sneed of 1l mph is given in Figure 6,

Fixed ingtruments wesre located at strategic spots where power was available on
the ressrmation, The location of monitering instruments during ths run is s'.‘.ven.in
Filgme 7. 41l of the counting rate meters and most of the air scrubbers were put
out specially for the operation axd later remcved. o

Field crews to carry out the following jobs wers planned:

{1). Two men in four wheel drive equipment were to aticmpt 4o locate the point
of maximm alr concentration and make traverses across ths cloud taking readings
"on poriabls QM ec'untars- and small scrutbers designed to pull ome cubic foot of adr
through a cmt.ic‘ solution,

(2). T];:.-’ée men were to operate a radic transmitiing G counter, built by the

Tsalth Instrument Devalopment Croup, This unit was intended to be zent up in &
1082537
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'b alloan to several hundred feet so that traverses of the cloud at the axis could

Cne man was to travel frcm the intersection of routes 4S and 28 to
geveral miles above Hanford reading detachable chambers everﬁr mile and taidng szall

crubber and portable G readings,

{4). Two men were to travel from Pasco to Comnell with a recording Gi counter

and a 1-1/2 CFX air scrubbtor operated frem a mobile gsneralor,

(5). OCnae man was tn checlk all insiruments during the Tun and tc take small

7. gerubber samples on the reservation.

>';E. Coordination

In order to keep curzent with activitics in the ficld during the time of evolu-

: " tion, the H, I, Emergency Plotiing Room 2t Patrol Hsadquartsrs was used This
g a.llowed the use of three talephcnes and was conveniently located to WGIB, the pa-

w trol radic station. Thus i‘:. was possible to obtain reports from the field cors

- by radic, from various survey groups by telemnone, and metecrslogical data from

" the special units set up by the 4ir Forces by telephcne, This alss allowed the

- use of the plotting reom facilities in conditions approximating those of an actual

' s :
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. emergency and was very

i

7

valuable in gaining informetion on teckniques.

1

The plctting room was manned by Health Instrument Personnel from 1900 on 12/2
- %0 1000 on 12/3 and by =

':_--‘.gﬂg;

an &4ir Forces representative from 0100 on 12/3 %o 1000 <n
- - . -
- Zh » !
:’.‘: -%5- 12/3. . .'" ’
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IIT. }_'guigment and Procadures

In gencral, g brief discussion of the equipment and procedures nsed for a
peftiaular reading ‘or series of readings is 131@111&3& in tke section prasenting
the dote, This section of the report is in‘i;ended to daseribe those items which
were used geneyally thrbughout fbo rn and procedures thich wers used in the arzly-

sis of mamnles, etec. I NP B L s L e

1. Ataosvherio Ccnauntivi'i_;z Apocratus ' RN

¥, The Atmspharic Conductivity Apparatus is }zssentmly the same mnit that
Tas used on pu':ﬂ'ious tests.(n The only change i5 In the mcthod of sigpal amplifi- -
caticn and recording, 4 vidroiing-cordsnser monitron and an I‘storlin"—r.ngas Recor-
dsr roplace the_ vacum=tube electremster circnit and Bromn recorder, '

. The vibrating condarnser c:;nvurts tha D, €, potentdal dcva;[opod azcross the
capacitor by a collected charge from thd collection tute, into an AL C, voltage
which is then amplified, rectificd, end measured 4n a vnmz;.m-t'uba volimetor edr-

A —vemis. o .

cuit., This mondtron is budli arownd A modified vibrating condenser vhich wag used
in the APN-1 redar altimoter (Part Y-101, Stock Mo, P255062-501). Moddficatien
of tha condenser included the addition of a moterianl gf high insulating propsriies

betwean the plates end clectroplating the vibrnting dfaphram with 24-kerat galé‘. - .
L4 twoestago A0 anpli.\‘:ie'-, a rectifier, a vacmm—tuba voltaeter stags, zpd nn oscil- l-".'
letor for the vilrating condonser comprise the vacmzn-tube umit in addition bo the |8

cenventdonal pawer supply.

The iomizatien mta :!.a recorded on & 0—1 1 Tapmotor in the for:a a.. 'L'n Esbur-

. ine-ingus rocorder, Ihom 13 an edditionsl indicator on the pﬂnt's instrumen‘

pancl.

Tnoranaaa cre availshle onﬂlism]:ﬂablcnmﬁtrm cmtc:hog{zhe
fromt panel allows-the operator to choase tha post scitable mngn for uu; 'm; B
Theze renges diffor by appmﬁmtah a ractar of tan, ,with Yic:tcruan Hi*-mg;procis- ;

M Lom emmdebeme Lt oo s T s oysoTY g8vy 9LC eoss T e TT  TB/60760 o
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lecting tube shown heps 1s considamhly shorter than that used in the u:l:cra.ft
(The setup ahom i

. 2. N,R‘;._, Dua].-Cha.nnel Airborne

7
This mnit was desexrided in referencas 1 and more fully by the designe'-s( ).

Howover, 'bemse the "C® chammel want out just prior to the run, the sat wns used os
.a stmig:t counting rota moter with no coincidencu cancollation, S
The tube bank wms differant from these originally usud Instcad of the
metal counters, gless counter tubes vere inserted into 1" brass sleoves by the
" instrument division to giva opproxiaatoly the szame dansity as the motal counter,
3. MM Piter Box
4 standord AN filter box is munted on ’cha a:.rcraft  the positicn abewn
. in Pigure 10. T acrormodates twa 8" x 18°% filtare and passes abeut 450 cubie fecl

of aixr per nmirmtas through cach filtor at 150 miles paxr bour indfczted zirspoed.

4. External Countar Tube e, ; 1

For the first time on the project, on external beta counter vas used,
The assembly consisted of e Tracerlab stainless stocl,counter tuba moumicd atop
the filter box on two alumdmm brackets. A defloctos cop shielded tha tube from
tho diréct blast of the slip-stream end also eovercd the co-axial comnecticn,
The co-ixdnl cable passed through the fromh moums ord terminated at a pro- er
Just inside the cabin of the alrocreft, Polses from this cnthoda-follmr stige
were fed ints a smler for counting, -
Then tho. tube 723 subjected to noor Ircezing temperaturos it mrectically
coascd counting, Homever, wnder -warmer conditions tha porfomncz %2z var:r g:od
Y aketchandpbotographs ortba asaenm;-fallaninl‘izmall 12 andls. .-
5. Serubber TnstzUatien _ _ - =

The Eealth Instrorents Divi:dcnins‘bulled led 41 the elreraft’a systes A
2 SYS-Td S3FY L8 6085 CesTT 18/
800 .
1082540
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siged to "scrub" the {iodine from the air passing through it. It ccnsisted prine-

el - m-17321 -DEL KEY I

+ — —-co'—'-p-‘-

cipally of a tamk containiag about tmo gallons of scrubber soluticn (505 0.5§ NaCH
acd 50% 0.1K NagC03), and two glass wcol f11ters (Figars L), Slipstream air flowad
thsough the 1iquid from the bottom and splatiered ths caustic solutica on the filter,
Both the soluticn and the filters were analyzed for iodine content,

Piffioulty vac encountered when the system was in operation. It was found that
i:y taking the air for the sczubber fronm the exhaust cnd of the conductivity tube,
1he head of solution reduced the sirflow through the conductivity tube to such a low
valus that much of the conductivity sensitivity was losi, and the scrubber had to be
d4scommocted during ths f1ight {n order thet tha readings taken frem the conductl-
vity petar would dbe reliable,

&, Ealogen ‘betec‘or

a standard General Elec"'ric leal Detcctor was put aboard and oquipped with

by

e recorder. The probe was taped to a windoT with the tip extending through the wine
fow into the slipstrean.

B, Site SW

Portable Ceiger Counters used for flold measurements were mostly the Vie= '
toreen Hodel #363A as 1isted on pagoe SQ-25 of the AEC Radiation Instruzent Catalog
#1. A few Teadings wore nade with the Tl-Tronics Portable Countar Yodel #Si5 as
1isted on SCH-181 of the sama document. . '

The counter used for the balloon asccnsions was s modified mark 11, Model 21
Tndt put oot by the Radistion Counter ..abora‘borios, Tne. This instrument uses a
low voliage thin wall countsr and iz Xnom locally as tha Ratomic blinker®, The
case =zd all surplus paris were Tomoved ard the circult rearranged on an alumimm
rod tmmrk ri't.h the tube protruding underneath 20 that all poasible woight

wuld be rmvad 'I'he bigh volta.go was swpplied from ten mindoax batteries, Each

irpulse was transmit‘cad on a frequency of 19.7 megacyclss by moans of an 11 neter

anterma which formed part of the cable holding the talloons to & mobila pu.'.'.lcy on
f06zo4 |
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the ground. .’I'he counter pulse modulated a national HRO receiver rvhich detected
the carrier; the detactad pulses were recorded on a Hallicraftars lModel 54
g e::botha:; Scoler,

The cct;nting rate meters spotted around the area were Ceneral Radlo Unitis

feeding into EZsterline-Angus Recorders
They operatod a glass G counter with a 30 mg/cnz mll and

- a A o BsrY
350 cyoy e Py

a cathode 3/4" in diameter ty 3" long, The counters were fastened to the outer
walls of buildings at minimm heights of 5! above the ground, In every caso,
these countors wers surscunded by a heavy wize screen to.protect frcm daragoe,

The constant air monitors were G tubes, of the same type as wes used for the

R R e i 0 Yo g

counting rate mesters surrounded by an anmilar CNS type 6 filter paper through
vhich air was pulled by a Motcaire pump at a rate of 1.5 - 2,0 CF¥, These tubes

PR VP,

Tscord rsaedings co a Loods and Northrup Recorder through a counting rate meter, -:
The £ilterabls activiiy is then miuntad by noting the increase in counting rats
over a given poriocd of time, These readings are subject to fluctuation in the
natural radioactiva materials in the air and cara is needca 40 insurs that only
incroases in counting ratas dus to tte materials with longer half-lives are read,

Fixed scrubbers containing a 0,5 NeGH and 0.1N Ne,COy wers improvised from
four 1iter filter flasks, About one liter of the scrubber solution was placed in
tbs flask and a piu:s of saran tubing inserted through a rubber‘stopper so that
1t 1ry cofled in the solution. Air volumes of 1.5 to 2 ofn wers pulled through
+bs saran tubing and out ths suction nozzle on the flask by a Motocaire puxp, This
gives & zatisfactory unit for temporary use with an efficiency of about.SOS.

.Small scrubbers to be used with a hand pump for spot samples of cns cubde foot
eonaiztadofsli;sttubezamlcngmdzmindimterwithatmholambber
stopper. Cne hale in the stopper held a straight plece of glass tubing leading %o
the botiom while the other had x right angle piece terminating just under the stop-

per. A nd%c; ass wool about 2 cm long vas placed half-way up the test tuba.
IRARE Y | :
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These were operated bty placing 20 ml of a O,05N Na(E=-0.1N NapCO3 solutien in the
tube, and pu.:nj.ug 30 liters of air slowly through the solution, The glass wool
broks up entjraiment and allowad intimate contact batween the air and ths sclutics,
An astimate of 509 efficiency was made by calibrations during the rum,

C. Laboratory

4 largs mumber of scrubber and vegetation semples were analyzed after ths

it
i

m, _
Scrubber solutions wore analyzed by ncutralization of the caustic with nitric
acid followed by a precipitation with silver iodide and filtration through a 1-1/2"
ashless filier paper. The filter paper was counted on the first shelf of a mica
window coumter (23% geometry) end corrscticns applied for backscatter, absorpti

e

& iz the counter window, and sampls s.{ze.(a) Spiked samples accomparying the analyses

averaged 50% yleld, ' -
Vegetation samples wore analyzod only for I-131 -according to the proceduze .

dsveloped by Iaeboauf.(g)'

P L auanies Arce

I:i every case five gram samples vare used, The results
wers calculated to uc/kg of vegetation by use of the overall yield values obtained
by rumning spiked samples,

Consida\ra,ble difficulty was encountsred with these analyses dua to the
bpresence of large quantities of I-131 in the laboratory .follo{'in'g the mm, Secrube
ber samples were taken in the laboratory at various times with the results pree
segted in Table 2,
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' Table 2
Dats . Time ] 44> Cone, Remarks
: ue/1 x 107
12/5 1530 (L]
- 1€30 36, Alr cooler off
2130 57 Ad> cooler off
2230 78 Air cooler off
12/6 0900 7 A4ir coolsr off
1.00 38 Sereens cleared-Air coocler on
12/7 . moraing L6 Air coocler on
12/8 . 1400 2L Air cooler on
12/9 0330 30 Air cooler on
1330 5 TWater in air cooler cleaned
- 2330 19

It is believed thet most of this contamination originated in tho aixr supply

system which pesses the sir through vet zads with the water recirculated, 4 saxzpls

€ I the water from this unit o 12/5 gzve 0,38 uc/l,

As a pesult of this contamination, the blank vegetation samplse gave positive

results for several weeks following the run, The activity found in such blank

sarples 1s given in Figure 15 which iz a plot of the average of all samples run cn
a shift versus the time mun,
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Iv. Meteor.blog
4. GConeral Conditdoms
o:; December. 2, a cold front oriented in a northwest-southeecst direction
passed the Eﬂ lﬂetaomlog Station at 0500, A4lthough there was considerable cloudi-

noss with shower activity prior to this tixze, akies cleared irmediately afterwaxd,.

 Southwest winds at n_n:d_etato to strong speeds began sometime prior to tie frcztal

passage and continued afterward, The weather outlock on the morning of the 2=zd,

however, was for substantiauy reduced wind speeds after sunset, The cuwrrent fai=

. weather was expected to contirue, and it was anticipated that an {nversicn would

fora egrly that gvening, Thus it w7as decided to go ahead with plans (Secticn II)
o beginb :\:.ha run that evexning,

At Banford Works and at all neighbor.ing stations from which reparis are
seceived via CAA weathor brozdcasts over ths radio, weather conditions wers ideel
during ths sntire period of the rﬁn. Skies wero clear for the most part, and no
stations -reportsd any precipitat;zn ar fog, Only at Spokanas was there axy appre=
ciable smount of cloudiness, EHers tho sky was broken to overcast most of tte
pericd, with a ceiling of aboubt 5000 feet, A1l othor nearty roportizg stations
had sither clear skiss or high thin scattsred clouds and unlimited coilings and
visibilities, Spoknna was also the only nearby reporiing station with axy appze-
ciable wind speed during the +imo of the run, Hers the wind averaged about 15 =ph
from the ST wmtdl (200, after which tims the speed declined to less than 10 mph.
Fella Walla reported SSE 13 mph st 2030, but all subsequent Toports were of winds
of less than 10 mph, Ellersburg had the lightest wind of any reporting. station
furing the tizs of the run, and this stztion also bad the lowest tecperstuze, 21
degrees being reported both ot 0630 and 0730, The average of Ellensburg's 14
hourly wind re;;:rt.s from 1930 +o 0830 incl, was only 3.3 mph. No Teported spoed
excoeded 7 mph and calm was rsported on five different sccasions,

The weather maps {37 tho period show a cold fromt pasaing through Helena and
north of Ssa Francises at 1030 on the 2nod, (Figure 16) This is the gamc front
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vhich pessed Hanford FWorks at 0500, A4 steop pressure grodient on the 1030 map ace i
tomts for the strong winds at HW at the time, The 2230 map of the 2nd (Figuve 17) )
shows a fﬁ';'ther advance scuthsastvard of thc cold fromt, The stcep prossure gra- ;
diert which was affecting Hanfsrd at 1030 had by now passed eastward reculiing in
llght +inds. |

The map of the 3rd (Figure 18) shows the entire Inland Empire to be under the
3n£3uen.ce of a high pressure e¢cll, although a new storm £xont off the ccast has
brrught raina to‘the' westera and northern portions of Washington by 2230, Because
of the flat pressure gradient on the 3rd, winds in the Pacii‘ié Northwast had quite
¢ verisble petitern., Haaford, Takima, Ephrata, and Pendleton had mostly west to

" mestimest flow. Walla Walls end The Dalles, on the other hand, had mostly east to
southoast flow.

The c=ps of the 4th (Figures 19 and 20) show the new storm fromt advoncing
eagtward with a warm-front t7pe scelusion shown pessing east of Vancouver, B.C,
and wost of .Ia.kaview, Oregon, ¥Winds on the 4th were NW all day at the EW Meteoroe
logy Station, and wers mostly W to NV again at E;Shra‘tn, Yakima, and Pex;dleton.
Lewiston, Walla Walla, Meacham, La Grande, and The Dalles all had mostly E to SE

&
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winds on the 4th, while Spokane had NE winds on this day,
The 700 millitar constent prossure chart at 0700 on the 3rd (Figmoe-21) shows
4hat the cold front, which passed HW 26 hours earlisr,. was mow liznd witi a wam
Iront spprooching ER from the SH, The resultant warm adr advection brought ine
.creasing hich clsudiness g HF during the day, The chart at 0700 on the Ath
_ (Figare 22) shows warm air advecticn over all of Washington, Oregon, and Idsho.

o This brought light rain to large portions of Yashington and Crogen before 2230,
o Eanford 1oy just outside of the precipitation belt ot 2400 on the 4th, but light
o . /

o i Tain began falling at the Matsorclogy Staticn at 0150 on the 5th and continued

wntdl 0510, leaving 0.05 inch of precipitaticn,

In the 24 hour pcriod ending at 2230 on the 2nd, tho praecipitation eres
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coverad all of Washington and 2 large section of Oregon. Amounts, bowever, wcre.
iight. This precipitation was all associated with the cold froot which pasgsed

the HY Meteorology Station at 0500, I’recipitation amounted to only & irace at this
station, 1 | |

TP e D T dd 4 e

During the 2/ hours ending at 2230 PST on %he 3:-:1, precipitation in the Pecific

Sorthwest was ccn'ﬁz.:'e'd to the westsrn and northern positicns of Washington. qun::*:.s, \

hovever, we:‘é negligible y a8 skies were mostly clear afier the fron‘;a.l passage on
the previous'da'y.

s During tha 24 hours ending at 2230 FST on the 4th, the new front advancing
Irom the Pacific brought prcéipit::‘bion to nearly all of Wushington and to more than
{ kalf of bre gen. Amounts wors mostly lighd, although Taﬁcsh Isln.ﬂd reported 0,54
inch, The EW Metsorslogy ‘Sta_tion had nn precipitation wp to 2230, but roceived

Yo
gran)
gf.

el
P

0.05 inch of rain during the ecrly moraing hours of tho 5th as the storm spread =.
enstwmard, |

o The air temperatures 3! from the ground as measured with an slactrical
resistance thormometar at .th'e 622 Building are given for the period of the run in
Tigure 23, After a high of 54°F at 1250 on 12/2,' the temperaturs started a down=
ward trend until a low of 24°F was reached at 0750 on 12/3, -This wes the lowest
tomperature Tecorded at ths station aince October 20, Figure 2/, shows the observed |
instantanecus temperzture differencos between the three foot level and three of
the tower levels from noon cn 12/2 wuntil noan 12/3. This graph shows that an ine

3R

version formed promptly noar the time of sunset cn tho 2nd, and lnsted until moTe
than an hour aftar sumrise tho next mminé.
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Table }
Diluticn FacteIs
. 1
Tize ' Dilution FuctoT \
2030-2100 1400
2100-2130 . 1600 |
2130-2200 1700 |
2200-2230 . ' . 170
2230-2300 . 1600
_ 2300-end o - alof%
1 5
. The term "dilution factor’ Was used by Dr. P. . Coureh %0 describe the mini- :

mm dilution of gRses that mould cccur before ey stpike the ground under the
existing meteorclogicnl ccnuitions(m) A Maloft?t condi‘ion indicatcs that the

gases i1l not Teach the g*\md mithin & radius of 5-10 miles, These factors wers

peasured bty Dr. Church with a amoke gencrator and ligb‘b absorption apparatus and -
ccr:einted ampizically with the meteoraslogical conditions. .
- The surface tempe:ratures and instantancous d4fferoncas batween the gurfacs and

ﬁwar temperatures are given in Flgures 25 and 26 foT Decomber 3 and 4. 411 mee=
gurements were made at yhe €22 Building,

C. Wﬂ.nds
sur*' ace winds {zom 14 stations in the Pocific Northwest ars sumarized

in Figu:.'as 27-31 1nclusive, These charts illustrats the generaij.y low wind speeds
p:-.-mlaxrb during the 3rd with gradual incTe >apses during the Ath, The winds early

on the Jrd-vers charactorized throughout the region by their inconsistancy a8 to

; directicn, This would be expectod 7ith the low spceds encountored.

(] .

o ' dlsc gim in Figurs 32 are the wind velocitles recorded at the lMotoorclo&
[0t

£ Tower for tbe 100' leval, 2007 leval a.nd 400! lsvel. Tesultant winds ab EW and at
jew)

nearby sta ticns f£rom woich data oIo availablo £ar the pericd coversd by the nm,
are given in Tabls Z. At EW, the figures &rc based on data taken with rog=d Y0
the contirmucus traces on the wind recorder tapes from 2000 until 0200. 4%t other

stations tho figures &ro based on the 1nstantansous qolocitios reported &t heurly

=,
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1atarvals fram 1930 o 0830 incl.
Table 4
RESULTANT SURPACE TOOS.
' Azimith - Resultact # Ave, Soeéd ﬁf
Stntion of Resultant ii:‘.d Miles Gone By . Resu.](.t@t Rind
Ii'r'!’ - 71 -Level ' 285° 15 1.2
e 50t level - 279° 32 2.7
B“?- - 200! level 2780 61 . 5.1
Hi = 400! Level 277° 81 6.8
Yakion 254° . 18 1.5
Spokane 2539 116 9.7
falla Walla 1.8 84 7.0
Pendleton 1339 L7 3.9
The Dalles 1.0 13 1.1
Ellensburg 3300 16 1.3

‘A series of pilot ballcon readings #:de by tbe U.S, Weather Burecau wers ob=
4ained for the cowxtsy for
#vom tho raps submitted for stotlons in the Northwest
Tho speeds ars recorded in ¥nots as is customary in such z2ps.
per hour multiply by 1.15; to converd

P
o0
1]
55
P pasiag
=£3

ihe pesisd fzoa 12/2 to 12/4 1K9. The data cbstracted
are presented in Tabla 5.
To convert to niles
to kilometars per hour rmltiph' by 1.85.

1.
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: Table § : \
TEATHER SURZAU = WINDS ALCET 2!
xnats \
Tios Spokane ; 1B
2000 2000° 4000 6000* 8000! 10,C00! \ |
Abovea Above Above Above Above dbove . i
‘ Surface E.S.L. M.S.L. MQSOL. uosoLo M.S.L ‘| {
Pl uoo-12/2 | Sw-38 SW-38 W53-38 W42 W-36 ' - ‘ t
3 | 200 ¥-30 - F=30 WNW-28 NTi=20 TNH == i
sl amo-12/3 | W20 NE-6 T-20 Wal? W7 - t
- | 620 -3 - E-3 ol N3 N-9 ]
P o) Sz-9 - SE-9 SSR=7 SSE=9 S=17 "
2 ] 2220 ENE-16 - £-6 N-14 St-18 | Suw=2l -
sV eaca12/4 | ESE-T2 - ESE-12 Ne13 Swa20 | TSu-2L :
6800 | ESE-19 - ESE-17 Nell TSW=20 \ Sa29
Pendleton | .
uro-12/2 | =29 =26 F=31 i NSH=26 NS7-23 | =25 E
2000 =2l =17 Wa22 | TISWel8 w14 L TNT=20 "
2o0-12/3 | SW-10 | S°-6 7-13 | w7 w12 | W19 :
0800 S=5 §=5 elm. SSTT=7 SN=7 | N=8
ol 00 EST-L ESE=b SSE= SST-10 SSH=1. wST-13 vk
& 2000 S5E-1. | S=9 S=12 SST=17 S=22 =25 S
| 0200-12/2 - - =10 SST=17 S22 SH-28
0800 SE-7 §=5 5=9 SSH=20 SSH=17 SS=18 o
Iewiston '~
UD0=12/2 | SH=2 TW=18 =23 T2l W=30 =29
Zm - - - - - - o
2o-12/3 { W-19 - nSl-11 - - . i
0200 SE-L NE-4 SSE=5 SShe3 Twd St=8 g
U0 E~l5 ENE-13 T-li SE-11 S=8 SSTH=13 -
m - - - - - - "
200-12/4 | NE=2 ENE=2 - - - SHa2s 2
0200-12/4 | SSE-17 | SE-l4 §-19 SSE-22 Si-22 TSTi=21 y
Portland ':
U0C=12/2 | F-lb A-14 LSVA - =11 - i
2000 NNW-18 | NW-13 WSW=17 - - - :
mm‘nlz - - - - - - :
om ?Og - . - - - - -
1L ESE-22 | SE-22 SSE-18 S=21 ST=25 WSH=27
|20 SE-12 SE-12 - SSn=19 SSH=27 S7-13 -
= R0-12/4 | SE-16 SE-16 SS7-23 SSh=23 St-38 Sil=d0
NG - P27 =27 S-21 SSH=27 8sW-30 SH=33
~ : _Ellensturg .
[0 "
— {100=12/2 | W20 =20 F=20 Ti=28 TNW=33 RK=40
2000 TNY-8 NNW-8 W=l =72 AT=-29 F=32
0200-12/3 | SE-4 TE=5 ONA=-16 WNT-14 N=19 =22
0800 a2 NW=L, E=5 S2-10 ESE-12 E-15
1400 ESE-6 SE-3 ESE-3 sE-lL SSE-18 5-22
2000 ne-11 | SE-4 E-12 SSE-15 SW=18 USH=34
] R00=-12/4 | A2 KW=2 E-9 SSE-16 Su=25 ST1=27
AR alm elm | B+10 85E-16 S=2. S1-23
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Special pilot balloon runs were alsc made by the Air Force at lises Lake,
Yashtucna, and Richland and by tke HY Meteorology Group at the 622 puilding, The
wind velocities as measured by these groups are given in Table 6, The dirsctlen

in this tablé ig given in degrees of azimuth followed by the wind speed in kmots.

Table 6
WETPCROTOGICAL GROUP MEASUREMNTS CF WDDS ALCGT ’ X X
units (deecses of azimuth = knots k3 &
o R .
i Reight Above WSL . ! i
- _1000 2000 3000 7000 1 5000 | 6000 | 8000 110,000 :
' . 622 Building i !
1900-12/2 | 220-5 { 250-17 | 250-17 | 250-17 | 210-18 |250-13| = -
2300 290-11 | 260-21 | 260-21 | 280-13 280-11 {28C-13| = - ;
0100-12/3 | 250=3 290-10 | 290-3 300-12 | 330-6 {30=4 - - |
0400 L0=2 310-6 3207 20-10 30-11 {40-10 - - i
0700 90-2 3403 | 100-5 | 10-5 | 130-6 |150-7 | = - | X
1100 310-1 60=5 707 120-8 120-10 |110-10 {160-10 - 0
1300 340-5 360-4 506 1205 140-10 | 140-11 {170-13 | 190-16 L;
1500 340-16 | 310-10 | 360-10 | 70-9 - - - - i3
&2 n00-12/4 | 340-14 330-6 330~7 90=6 190-12 |180-11| = - %
100-12/4 | 340-14 340-10 | 340-10 | 50-6 10-14 |160-15 [200=23 | 220-23 o
1300-12/4 | 360-4 3405 330-9 20-10 | 150-15 |180-21 |200-34 | 220-42 ’ '!;{
19500-12/4 | 310-16 3507 | 330-8 | -1 1 - - - - b
: " Mpses Laks H
1900-12/2 | 270-11 270-19 | 270-17 | 270-17 | 270-16 | 270-15 270=19 | 270=21 ?,g
0100-12/3 | 230=4 580-11 | 290-12 | 310-14 | 330-15 | 330-15330-14 310-16 B
0400 eln 10-10 20-9 20-8 20«7 | 3607 |330=6 |350-13 i
0700 clm 30=7 4L0=7 £0=6 90=3 |190=3 [60=3 | 70=17 i
1300 90-3 120-5 140=7 150=9 150-11 | 150-13 {170-19 | 170=19 iy
{ 1500 360=7 90«14 100-12 | 130-9 160-8 |19G-11{250=25 | 270-6 g
{ 0700=12/4 | 360-11 90-8 130-8 160-11 | 180-15 |200-18{220-23 | 220-27 -
§ B® 4L0-12 70-10 120-10 | 160-13 | 180-16 | 180-20|190-34 | 200-39
1500 360=12 90-13 120-15 | 150-19 170=21 | 180-21{220-27 | 220=23 e
. \ ] §
Vashtucna : i
1900-12/2 \260-23 25020 | 260-20 | 260-21 | 270-20 | 290-15(290-20 300-12 | .
0100-12/3 | 260=20 23019 | 240-13 | 290-17 | 300-27 | 280-29 260=22 | 260=34 :
0700 y cim 220-5 - - - - - -
1300 90=-11 100-6 130-13 | 90-12 120-15 | 120=15}140=12 | 180=21
1900 100-20 110-25 | 110-22 | 130-15 | 130-17 | 120-19) = -
— | 1300-12/3 | 90-6 80~6 90=4 120-20 | 20030 | 210-24{220=34 | 20041
(Z;‘S 1500 90-7 100-10 | $0-l4 140-19 - - - -
(j ichland _ , .
1 oooom12/2 |250-14 | 260-15 | 260-10 | 260-8 ‘ |
— | 0100=12/3 | 250=5 350-3 310=4 300-3
1300 10-7 4L0=38 70-7 110-9
1900 360-12 60-3 160-7
0100-12/L | 80=7 30-6 100=4 18C-7
{ 1300 340=7 20-6 70-8" 130-10
{_1900 50-9 30-10 ! 150-4 160-13
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4 sumar:;} of the wiz;d data from several locations is given in the wind maps of :
Tigures 33 and 34, 4 series of four arrows is given for sach location with the top ;
arTow rapreseg::ting ths wind at the surface and the thiree arrows below, the mind at
2000, Acoo! and 6000 respectively above mean sea level, These readings are cnes
| “aken in the period indicated and may or may not be representative of the entire
veried,

These maps indicate the westerly and southerly winds encountered at the stazt f;: 3
of the period., Between 2200 on 12/3 and 0200 on 12/3 there is a slight shift at :
sone locations, particularly in the higher altitudes, to a northerly component, ‘ :
This component is quite evident in the readings from 0200-0600, After 0600 on ) ‘
12/3 the winds shifted to a definite eastsrly direction with a strong northerly
compenent near Richlard,

D, Stabild

8 mmeim rwmetes ..

The atmospheric stability during, and immediately following, the time of ;5
the run is shown graphically in Figures 35 end 36. Here, temperature in degrees ‘Ei
?a.brenhei‘!? is plotted against height in fect above mean sea ievel. The data ars j:‘::;::
taken from special radioscnde o'l;semtions made at Richland onr December 2«4, incl, S‘

Figures 35 and 36 are fraﬁ data taken during the actual cotz:;se of the run, é
During this time.1% is resdily seen that the air was conditionally unstable above ¥
the normal ahallm; surfaco inversion occurzing ;t night, - | I"-‘:
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v, Tveolutien Yeasurvments

A, Sempling:
The sampling line from the 50 foot level of tho stack to ths 29z-T Bullding

-3 used o o’:‘c.;-.in samples of the stack gases, 4 Yiotoaire purp pulled & strean of

oout 0.5 efm of gases ints the building, past a gampling poT¥, and wasts goses

g-.1e expclled ghrough a scTubber containing a golution of sodium hyd-oxide to ihe
e =11 disposal stack on the roof of the 2952-T Buildizg. Samples of the &S were . M T
talken aﬁprozﬁnatalyleveﬂ 15 minutes in evacusted, one liter boiling flasks that

epmtaized 10 ml of a 0.5 HaCE - 0.5N NezCl; solution. While sampling, the stop= -
cock lsading to the stack gas line was barely ccacked 8o that the g3 flowed iz over

‘a period of 20=-60 seconds. The astimated holdup tizme in the line from the stack %W

- ths sacpling port w23 510 mimrtes, . -7 g =

= This sampling lins had been usoed in the past to obtain 24 bour samples of ths
stack gases emplcying & smnll scrubber and filter £o obtain I-131 and particulata
activitiss separately. The results wers ccasistent with calculated amounts expalled
assuming 90% officiency of the gcrubber on the dissolver. .
5. 122 L
The one litcr aa.mples of gas wers shaken well and Allomd'to gtand for |
several dsys %o Tremove the I-131 {rom the air. The flask was connected 40 an avacu=
sted cne liter ionization chanber(n) and the gas allowed %o divide betmeen the two K -
mits. The ionization chapbar was then tled carsfully to atmosvheric pressure with :
.air and the 4onization current peasursd with a vibnting reed elactrometor, The 3 f
readings wars expressed as curics by the following correction facter:
dssumpticnss '
). Lveragc -gﬁecﬁic ionization of ba'ta particles is 120 ip/em.
(2). Avcragu path length in the chambeT 19 six centimetcTs.

(3). Ionizatiocn from gamma radiation is negligible.

1062553 120362372000 - 4257 10 emeresfc
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The results of this sampling are given in Fig‘ure 37 which is a plot of the
c:ncent:atim:' in uc/liter versus time. &n intogration of this curve over the en-
tire se.::pung period assuming an air flow uo the stack of 25,000 cia givoe & velus
of cposoxinately 20,060 curies which is higher than the calculated estizate bty a
fastor of about three., This discrepancy may be due to uncertainties in the cal-
cilation given above, in the air flow up the stack, and possibly in the assz::.;t:’.'cn
of 0% increcse in the amowunt of fission products in the outer layers of the slug,
The shape of the curve and the consistency of the points indicate adequate sazpling
rnd measuring techniques,

Decsy cuzves were run on two of these samples by reading the cheombers at in-
tervals on the vibrating reed electrometcr, These curves ars given in Figure 38.
e sarly porh of the decay checks the 5.4 doy half-1ife of Xe37 very closely.
The tailing off after a factor of 100 dacay is belioved to be due to the presencs
of n85. "

C. I-121 X

The NaQH-HazCOB solution left in the sompling flask after the removal of
ths Xp«133 was scmpled and anabzsd for the I-131 content, Original expectatiozs
indicated thot nbout 10 N of this sclution would suffice to give about 1000 ¢/m
= the first si‘:e;.f of a mica window cmfntar. Analysis of this quantity by preéipi-
tatdion of silver iodide, howsver, indicated that the concentTations were lower than
sxpected by a factor of 100, Analysis of the entire sample in each case gave the

Tesults prosented in Figurs 39, The inconsistencles in the points after 0300

startod in the samples on which it was necessary to use sampling flasks with rubber .

stoppers dus o the failure of a shipment of glessvare promised for o weeks
earlier %o an'i'n. ‘Attempts wers node to analyzs tho stoppers sc that this value
tould be uide/d, with some slight gain in consistency,

Two things wers puzzling about this curve; t.ha total activity up the stack
tpon integraticn yielded only 58..8 curies, a valus only 1% of that expected; and

-,
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4thas high concentration remaining at 0800 on the morning of 12/3, presuzably the

43311 of the dissolving., An investigation of the sampling system ;lelded 2700 ml

of condensate i‘rom the sarpling line, 4n analysis of this material cor—acted for

the volume of ‘air up the stack during the run gave a value of 7780 curies which
13 high by a factor of two over that expected, but still- closer to the proper order

of magnitude than that obtained in the scrubbers,

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

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

Table 7
ANALYSIS CF CONDIWSATE
He 0.39 X
' : idg growp Not detesctable
ﬁ;; . Cu, 45 group Rot detactable
' Fae, Zinc growp 19 mg Fe/25 ml condensnta
No 41 or An growp
Alkaline Earths Not detactable
Na Nons (Flane Test)

D, Miscsllanecus
4 test oi‘ a proposed monitoring system for xenon was made by pulling one liter

of air through 30 ml of olive 0il, and later mewi.ng the gases into a one liter
donization cha.mber with argen for measurenent on the vibrating rsed elecirometer,
Two such wmdts i.ndicated that about 17% of the xencn was dissolved which, assuming
ssturation of ths olive oil.ty the cne liter of air, woulci. give a solubility of 5.7
ac/1 of xenon per uc/l of air. This would indicate that using cme liter of olive
— ofl with a detectable current above backtgrmund of 10715 amperss, it should be pos-
5> gible to detsct about 4 x 1073 uc/l of xenmon in the air, The coxbination of the
©  glive oil with an internal proportional counter should give possibilities of zea-
<" muzdng even lanr concsntrations, ,
Attampta to measurs the oxidation state of the I-131 in the gases falled be=~
causs of the low activity obtainnd, A4n analysis of the condensate from the sam-
pling line gave approx. 48% of the iocdine as Iy, 50% as I” and 10% as I05” oT
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afgher oxida.tion stztes, This specciruz was undoubtedly distorted since most of the
gascous nitrogen o=ides are good reducing agente.,

. The am;l.l scrubbers used in the field ..oz"_ I-131 measurement wore tested by
puﬂi.ng onefliter of air through thrste-o:'.‘ them and analyzing the sodium ca::bonata
galvtion, A value of about LES ef-:“iciency mas obtained,
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,_Surface Atr:osweric Readings s

i, ?icld. Crens Near Stack

T=o grqm:s were opcrating 'ncar the siack with four-whecl &rive cuirment
224 assigmonts to meka :ea.surr....e..ts in thc most likely locality., Oma grouwp vas to
usc the transn.;i' ting Ceiger Counter suppcrtad sbove tha ground by metoorslogical bile
1s0zs to obtzin traverses of the cloud at apﬁr*xi_.a"ach' the axds, The rcceiver was
operatad from a mobils generator, This usit was in the field in line wiih the gnscs
frcn the stack at 2030 on 12-2-49. Th2 wind velocity during this pcriod was about
15 mch which coused considerable dr=¢ on the talloons, and although there was necrly
400 yards of nylon cord a.i‘.:e.d.\ed to the talloca, tho maxdirmum helght reached by the

%1lsen was 75-100 feet. Only three readings wers made with this unit, vwiiea the
tard apparently frared at the point £hant it ersased the guide from the winch and
troke at approximately 2230. The uwit v2s latcr found near ?leasnnt View, Yashing-

420 a point about 55 miles avay and 3° gouth cf cast from the T plant stack,

Three raadings taken ca the equipment cre given In Teoble 8, ¥
. R
: Table 8 ¥

Ralloon Readihgs

1l Location T T Time —: c/m i
{ y
! Background - { 60 ‘ ¥

! 10001 N - 200 ¥ Cate House - 2140 ! 1,10 ‘ .

., 175! ¥ - 200 ¥ Gate House 2200 i 235C '
* 100' N - 200 W A Gatc Houss 2215 I 13340 | E
iftar loss of the balloan, iris grow joined in making readj.ngs with the a..cand CE
e, ' E

The sacond field crow was assigned to loecating the point of x:a.x.*.mm deposition
and making measurements and traverses. Inoodiats readings were mada with portable

£ countors held in the air; ome cubic foot sazplas wero alss taken with small scrub-

e -
T kb v Aoy

bers designod to obtain the I-131 contant. Conziderable difficulty vas encountered
ficr about 2300 cn 12/2 with shifting winds which meda the location of any single
ot to Tm the traversas extromely difficult, Again tka point at which the maximm

e e e e
B i i TV

wetdivity occurred gj:pearod to considerably closer to tho base of the stack than was

zrected. Inadequate testing of tho equipment used for sarpling was

LOGZou



* Table 9

. Location Readings
Scrupcer Remaricg
c/m ue/1
1000 yds. N 200 W Cate | 750-1000
1000 yds, N 200 ¥ Cata 3000 - Very narwow band of acti-
‘ 7ity - approx. 20 paces
Routea 3 mi, 1 &2 500 T -l :
1000 yds, N 200 W Gate - 1.8 x 10
Route 3 mi. - 1.9 x 10~5 |At estimated edge cloud
Route 3 mi, 3 30c0 -
Route 4S mi, 1 1000 -
3000 yds N. 200 ¥ Gate | 1200.- -
1/4 mi. W of Met, Twr, | 3000 2.3 x 10~/
Route 45 mi, 1 1200 4.9 x 109
Route 4S mi, 3 1000 4.8 x 100
200 W Gate 1500 - -
1/4 mi, SW of Met. Twr] - 1.3 x 1075
100-T Area 125 -
Routa 4S mi, 5 1000 - Inst, Contaminated
Route 3 mi, 3 2500 -
Route 4S mi, 7 1500 - Inst, Contaminated
Route 4S mi, 3 2500 - Inst, Contaminated
Route 4S mi, 9 800 - Inst. Contaminated
1 Routa 4E mi, 9 1000 - Inst, Contaminated
Route 4S mi, 3 700 - Inst, Contaminated
Route 45 mi, 15 800 - Inst. Contaminated
Route 43S mi, 5 160 -
Route 43 mi, 7 60 -
Route 4S mi, 9 80 -
Route 4S mi, 11 60 -
Route 10 mi, 1 40 -
Route 10 mi, 3 20 -
Routs 10 mi, 4 20 -
Route 10 mi., 5 20 -
Route 3 mi, 1 52¢ -
Route 3 mi, Q 2000 - T N
200 W Gate . 7400 - Inatrument later showm %o '
have backgrowd of 2000 e¢/m
Route 11A mi, 10 300 .
Route 114 mi. 13 - 300 ST
200 East Ares 1500-2000 General Readings in area
200 W Gate 1 2000 2.3 x - : :
1/2.@i, S, Met. Twr. 3000 l2x
Adminiatration Bldg, 1500 6.1 x -
200 West Area
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Table 9 (Continued)

ix * loeztionm Readings |

yGu Scrubber - \ Remarks

c/m 110/1 ! g
0310 Near Power House Bldg, in ‘HSOO 7.7 x 10-5

200 West Area

0313 100 yd. N. 200 W Gats 200 |1.5 x 10=4 '
0400 200 yd, N, 200 W Gate 3000 | 1.1 x 10-4
0405 300 yd. N. 200 W Gate - 8.6 x 1C=5
o405 400 yd. N. 200 W Cate - 1.6 x 10=4
0512 Route 113 mi. 3 - 6.0 x 106
0520 Route 11a mi. 1 - ‘1..8 z 1076 |
0535 Route 3 mi, 1 500 ¥
0545 1/2 mi. S. Route 114, Mile 9 600 | 3.4 x 103 it
0420 Lst, Twr. . 1600 | 1.7 x 1077 A
0620 S. Cozmer 200 7 |- 5.6 x 1076 i
0626 200 y § Met. ToT, 1600 [1.3 x 1075 !
0634 Routa 45 mi, 2 | 60 - i
060 . | 200 yd. W. Twr. #4 | - 5.9 x 1078 :
0640 SW corner 200 W 1200 |2.3 x 105 ¥
0641 500 yds. S. Met. Twr, €00 - R
0843 50 y £. Stack 3700 - Eltronics Gil -

000 - Victoreen GM -
0650 1-1/2 mi, S 200 W 0o !2.1x10%7 i
0655 Routa 3 mi. 3 400 |5.0 x 1073
0700 1<1/2 mi. SE 200 ® 700 {1.8 x 105
o710 2 mi, S Route 3 mi. 3 1000 ;8.8 x 10-6 H
0715 200 yd. E 231 - 5.2 x 106
0715 Route 3 mi, 3 400 | 3.7 x 1070 b
0725 | Routa 3 mt. 3 500 |6.9 x 1078 o
0735 200 yd. SE stack - 4ol x 1078 B
0740 100 yd SE stack - 4.6 x 1076 N
o5 200 yd 59 stack . - 4.6 x 1076 .
0745 © {1 mi, SE 200 W Gats 650 |1.4 x 10°3 N
o%5 | 1/2 mi. S.F. Cate loc0 1.6 x 10-5 .

As is apparent from the data above, considerable diffisulty was encountered
=1th contaminated instrumcnts after about midnight.

Immediately one man was sezt

bS5Z2801

domn Route 45 to R'ichland. Be reported readings of 1000-1500 e/m on a portable
Gelger C;:mter nJ.‘L the way 4in, but a later check indicated about that much contami-
zation on his instrument, Follow-u_p gurveys tutizen 0000 ~nd OGCO g-ve brcke
grouod Teadings dn thds reglon. '
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rf " The sensitivity of the unalysis of these scrubbers 45 estimated at 3 to

: : .

iz 106 uc/1 due %0 +he contaminated conditions of the laboratory.

A series of resdings WeTs ‘tak'en vy he Survey Group of the Operationel Divisicn

yr o

{ by the use of filter papers later counted on a 30 ng/ca® Gl tube iz & lead pig.
*hese data corfec‘:.ed, for an estinated 10% retenticon on ane filter papes, arse

glven in Table 10,

Table 10

Time -

Sample Iocation Estimated Conc.

Removed ue/1
2400 Roof 2713 - 2.4 % 1073
2400 In opersting Gellery = 2713 2.6 x 1078
0035 In 221 B 2.8 x 10°8
0045 In carmyon = 2713 2.3 x 10°°
0050 In 2228 - 45 x 100
0055 In 22L 3.3 x 1076
0305 Operating Callery = 2713 3.8 x 108
0315 2718 Roof 8.3 x 1073
0315 2213 Operating Gallery 3.1 x 10°6
0315 2223 Hall 2.4 x 10°6
0320 Roof 2243 5.5 x 10°3
0500 221 B Bldg. 3.2 x 107
0505 224 B Eidg. 3.6 x 10:2
0505 | 2228 Bldg. 3.6 x 10

A meries of -thyrold comts on 12/5 on the men operating close to the stack

gave no values great
cantly greater than the background. Several peasurements o
4able counters at the time of the Tun wers positive, tut were later shomm to be

dus to contamin

er than 7 ¢/m above background.

atiocn on the elothing.

B. Detachable Chamber Vasgsurcaents

i scrias/of twelve detachable 4onisation chambers, desi

wers located at mls intervals -along T©

above Banford.

o long with 7-1/16" long

1562550

These chambeTs consists of &

Lou v

ccatzal clsctrode 1/L" in di=motar. The cloctrode 13

ytes 2S and 2N to 8 point seve

This value is not signifi-

thyroids with por=

gnated asIB - 228
ral miles

‘bakelite case 7" in diameter and
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1-gulated with polystyrene f=om “he ccse which is made conducting by 2 coat of

% of the area of the case has bacn semoved

—:belt on ke inner surfaces. Asout 50

Yy d=illing one jnch diamcter ncles and covering with 0.001" alunim= foil, The

chanters are chargod Witk 8 pat-ery operated pinoweter and placed at the desired

1geztion for the period of time of interest, after waich the joss of chorge 1S

-ead 7ith 2 minonztcer, Tests bz2ve {ndicated that the o, 001" alumimm will ebsord

about 5C% of the pota radiatio= from en 1-131 source elose %o the cacmber,.

Rcadings wcTe gtartcd on “zese chambers about 07C0 on 12/2 end continued un=

£41 1000 on 12/3 with one long Sreck between 0500 apd 0900 due %o difficulties

4ih the sutomobile used. Soxz Teadings were also taken with portable M counters

astization of I-131 in the

rnd sapples with the small coustle gerubbers used for

air, These readings are prese:‘.ed in Table 11 as the averzge ©Ff neighboring lo~- ,

paacd
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The chambar readings fluctuate arcund the hackg@round expected, These chambers

' heg leak tested for a 24-hour period averaged 0,026 mrep/hour with a2 sianiard des=

vixtionr of D0.006. The large fluctuations noted in the table ars due to reading

¥ 1 dackground drift rate over s short period with a consequent small total arount
. of ddscharge, It is of interest 4o note that the lesi values, those read at 0900-

1000 om 12/3, we=e for a lopger pericd and check the average for the leak tests

ey well, )

The small scrubber samples for I-131 were all apparently positive, bub mest of
this activity has been atiributed to contamination in the laboratory which was®
tloss to the 200 W stack, An spparent limit of sensitivity for the analysis wmder
t conditions was about 23 wuc/liter. On this basis only the sample frem Touts
S =ile 0, 1 at 0100 and from route 25, oilo 6,7 =4 0400 on 12/3 would bo positive.

Readings made on the smaller detaciable chembers used for routirns menitoring
of sadiation levels at locaticns where no power is available indicated no response
10 ths activitiss liderated since readings continued at about tha same levels afer
‘32 Ton as befors, This would be expected for a short evposure of relatively low
Ixtensity on these units designed to intsgrate readings over a pericd of days or.

4 weapons c;rrier with a two KV generatsr operatsd between Pasco and Connell,
Mashington frem 0000 on 12/3 to 1200 on 12/3, lonitoring equipment included a
Jotorirs pump pulling 1.5 cofn of air through a caustic scrubber to monitor for
i-ﬁ}l, a CN tubs rocording every A4th pulse threugh a scsler on a micromax recor-

‘Zer azd portable Geiger Counters carrisd by tho driver., The solution in the scrube

ber waa chn.ngafi at approximately cne-half hour intarvals whils the unit traveled
x% &n average’ speed of 20-30 mh.

Bome d4fficulty was encowuntéred with the pen not inking on the recorder, but
tha GH counter was allowed to rum throughout the periods described below as the
sarzling times and the avernge counting rate noted, Ths results of {:e measuree
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F mots by this group aTe given iz Table 12,
Table 12
M
Sammling Iocation | ~ Semubber Gl Pmobe
Time : Total Conc. S
ue ue/1 e/z

0000-0100 | 22 mi. N Paseo 5,7 x 1077 2.4 x 1078 97
0100=-0140 Connell L.8 x 10°5 3.9 x10 - 138
0140-0215 8 mi. S, Comnell 3.2 x 1079 2.2.x 10-8 149
0215=-0310 21 mi S. Coanell 2.9 x 105 1.3 x 10-8 156
0310-0340 | Pasco - x 10~ -x 10 186
0340-0530 | 17 mi. N Pasco 4.2 x 10=3 2.8 x 10-2 1139
0530=0615 1, S, Conmell 5.8 x 10=9 3.2 x 10-8 175
06150700 91 mi. S. Connell 2.6 ¢ 10=5 1.0 x 10=3 122
0709-0730 51 m. §. Conpoll | 2.4 x 1073 1.9 x 108 174
0730-0800 . Pasco 2.0 ¢ 10- 1.6 x 10-8 -
0845-0915 3 mi, N, Connell 6.9 x 10-5 5.4 x 1078 2
0915-1000 Eltopia 4.5 x 10-5 2.0 x 10-8 126
1000-1030 22 mi, N, Paseo 3,4 x 10°5 2.6 x 10°8 - -
1030-1100 - 7 mi. S, Connell 1.4 x 10-5 1.1 x 10-8 - :
1100=-1120 16 ol S. Connell 6.5 x 1075 4.2 x 10-38 1€2
1130-12C0 Pesco 2.0 x 10-3 1.6 x 10-8 1%6. _
1200-1400 Richland-¥orth 19 =x10= 15.7x 10-8 168 :

1imits .
1400-1430 LS mi. 13 53 x10°5  34.6x 108 218
14301500 200 E 21 x 1075 k.3 x10°8 -7
1500-1520 200 21 =x10=% 2.0x 10-8 135

laboratory. The Timits of' detectic
ceries in the sarple.

The background of the

se scrubber analyses vwers high due %o <0

Thus, most values up

n were probably on the order of 3 =

atarmincsion of the

105 micmo-

4o poon wore of dublous significance.
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- Ths values ocbtained between ncon and 1430 arcund Richland and the 300 Area axe daw=
Focn)

ro finitsly gquita pesitive. The scrubber results are also confirmed bty the eountar.
.

< The counter results ars aifficult to explain sines backgrounds ot the 200 East

irea om 12/2 nr?-'on the order of 32-46 c/m. The increase over this background
zotad from thefirs‘t prasurement at cidnight may e due to faulty operaticn of the
squipment with tha vehiclo in potion of could be dus to the presence of Xel33

! o 1131
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S I-131 Serubbers

4 totul o: 28 of the la—ger air scrubbers were installed at kcy locatioms,
uua.lly where a.n air pump was already present. It wns hoped that the activity

wuld be blovn avay {rom tde reglon at a fairly comsistent rate and the integrated
H zowat of lodine could be obtained by est:'.:.at"‘g e 10-20 hot... de'oosit:.on veriad,
%b*t of thess units were star‘bed with f-esh solution betwern 1000 and 1500 on 12/2
3 and romoved between 0400 and 1300 on 12/3 in an attempt to fractionate the ‘pickr, ‘
) Ihe results fron these unitc are givan in ".‘able 13, |
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The recults were ezlculstad to microcuries per liter assuming thai the siar: ;:‘..! f
B
of activity pickup was 2t 2000 on 12/2, An extrese amount of trouble cccurred with ne
: , S
ike scrubber solution drying out and with pumps stopping durizg the tize of tke NS
:-'.“'c""
. 1. It hos been izpossidble to duplicate the drying om either test rms or later t3Z

"

actuel operation.

The 1imit of sensitiviiy on the analysis of these solution was 0,43 x 10~3 ue

RO WY Y

for tho first nire samples listed in the table and Hanford picked up om 12/3, Tke

e e s et e
i S-bey ...-....a?—.o‘-r"’l-."'

" 1imit for the others was 0,08 x 107 uc. The results indicate thet tke major

¢ vas

Toridlon of the cloud passed over the 300 Arca - Richland arsa after 0900 on 12/3

s g
e

gince tha activity in the later sczubbers was considergﬁh' greeter than the ones

“bre s

PO

obtained during the mm. -Tue cxtremely hizh result at 222.T is completely unmex~

Fi%y

gfi pocted since this location is only 300! fron tﬁe basc of the stack in a southerly =
dizecticn, '

Severnl of these scrubbers were proceded by CWS type & filter papers, routinely

N '
::.'f'*ﬂ"""-“’i“*“."‘f‘,f;i,\f‘fﬁff:!'

wsod o monitor for the aerosol typo of activity usually cox:rl_:oscd of the longore
lved fission elements, 'i'hese filters wers collceted on 12/7 and measured by

'3
wouting on 2 mica window counter, The data from these filiers, .along with an ';
astineta of the fraction of the total activity as measured by the sum of the serube §
Yer and filter activity is given in Table 14, It would appear reasczable %o assm;a i
that the tulk of the activity on tho filicr paper is I-131 since its conccntraticn
in the air was so high, The lachk of proper operatisn with the motors and the ‘

mysterious drying of the scrubber soluticns combined to make these estimctes Yory , !
mreliables and probably on the high side,

10825617
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Tatle 14
FIZITR ACTIVITIES
Iocaticn Total Activity Total Activity in % Retained
' on filYer © Serubber 3 by filtex
ue w x 10
200 W Gate L6 % 1C73* 36.4 x 10°3* phl
200 ¥ Twr. 4 7.1 x 10=3% 38 x 10-2* L +15
200 ¥ Twr, 15 8.9 x 10-3* 2 x 10°3" |9
200 ESE 0.04* x 10=3* 10'x 10-7* P -
Uable Mountain 0.32 x 10=3* 52x10"3* | 6
500 irea 1.0 x 10=3* 1.55x 10=3% | 39 -
Benton City 2.4 x 10=3* 6.3 x 10=3* i .+
Paseo 0.04x* x 10=3% 0.07 x 10=3* | +28

4Tzdt was later showm to have a lezky kose from the ais pump,

i #lotor was known not to be running on 12/2 and 12/3. ,
" +Indicatas that at leest one of the two scrubbers was dry when picked up malting
. this a maximm estimate,

A

‘ activity deposited was I-131,

=
[’
[l
[P

o

Dacay curves on these filier paperz indicated thot better than 90% of the
Thesa values are fairly consistent with prévious
!sﬁngtas for type 6 paper of 1M-20% retention when the errors in the collactions
ars considered, |

Z. Tixed Instriments

(1). Constant iir Monitors
The four unita in service ware located st the 200 Weat irea Gate, in the
middle of the ap{xtb fence of the 200 ¥ Area, in the northwost corner of the 200

- TYest Area, and in Richland, In addition, a special wnit using two mics window

countera with 2" diameter filter papers arranged so that 2ir was pulled alternntely
through each paper for three hours whils the other unit recorded the docay of its
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~ {L%er paper,

near as,

-u-

paper was in operatinn in the 200 Area,
It was expected that these upits would show some indication of tne activity

tlthough the results would be by no means quastitative for I-131 since pas% experi

snce indicates .that only 10-20% of the lodine in the stack gases will deposit on tle

The overall gecmeiry of the four units has been peasured iz the pasi

as 1.°%., The data from these instruments are given In Tiguse 40,

The three instruments in the 200 7 ares indicate a definite :an-ease in read-

{zge shortly after midnight on the smecond, The instrucent at Richland indicates =

quostionatle increase at about 6:00 AM with a definite increase shortly aiter noon
on the thizd. It is possible to estimata the activity causing +hea¢ incruwases by
noting the time required for the counting increase and assuming a 1C% collsction
efficiency of the filter, This information plus the activity obtained by counting
ihe filier paper on a mica window covnter is glven in Table 15.

' . Table 15
MAZTTNUN AND AVERAGE COECZXTRATICNS FROM CONSTANT ATR MOIITCRS

Troation | Activity from | *iverage |Time of Dax. | Activity | THaxmm |
¥, W, Counter Cone. Increase-c/m ‘ Collccted Conc.
ue ue/l ue ue/1
Aichlend | 7.4 x 107 |2.0 x 1077 0500-1100 12/3 | 5 = 10-4 2 x 1078
200 W Cats | 4.6 x 10~3 2.1 x 10-8|0000-C100. 12/3 | 1 x 20-3 4 x 10=7
Twr, 15 8.9 x 10-3 1.8 x 10-8]1250-0130 12/3 {»5 x 103 ) ' charts off
Tz, 4 7.2 x 10°3 ]1.3 x 10-8|0100-0115 12/3 | 34 x 1073 scals

sFrom noon 12/2 to 12/7/49-
The small {increase at ths 200 W Cats in comparison with the other locaticns is

rather surprising since this is ncrma.lly'the Thottest spot on the reservation,
Decay curves cn the filter pepers after removal from ths instrumsnt indicuted trhat
the activity collected was all I-131, These decay curves werTs followed over &

c*?ariod of tive hnlf-lives.

P,
AN 4 sampls curve fran the unit in 300 Area on ¥hich air was pulled through a
e
C“““ tiltar paper for thrse hours and allowed to docay for thres hours is given in
-‘»4‘
If the

Figure 41, The collection and decay of raden daughters is quite apparent.
small activity dua to ThE is ignored, the result after the three hour decay should

; . 8

’ ‘
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be an indicaticn of the amount of long-lived activity collected, Since this is an
expérinental unit, no accurate geometry values arao available, Table 16 is a sim-
metica o£:~ the rasulias from this counter after the three hour decay period, Couz-
ting rates wers corrected to microcuries assuming 10% collaction efficiency of the

filter and 15% gecmetry.

Table 16
200 _ARTA CONSTANT ATR MCNITCR
— Collaction | Counting | activity Collocted AL
Perdiod Tnit Rata After in Periocd Ccncantrntio:%
3 hour decay
H ¢/m { c/m ue/1

1  1800-2100, 12/2 1 30 - -
2100-0000 2 40 - -
0000-0300, 12/3 1 L5 : 15 L.5 x 18 Z
63000600 L2 60 = 20 6.0 x 1072 :
0600-0500 i1 110 é5 1.9 x 107
0500-1200 P2 260 200 6.0 x 10°7
1200-1500 C1 525 45 1.2 x 107
1500-1800 2 370 110 3.3 x 107
1800=2100 1 575 50 1.5 x 107
2100-0000 2 410 40 1.2 x 107
0000-0300 12/4 1 625 50 1.5 x 10°7
0300-0600 2 470 60 1.8 x 1077
0600-0900 1 630 5 1.5 x 108 |
0500=1200 2 4L0 - -
1200-1500 1 690 60 1.8 = 1077
1500-1800 2 430 - -
1500-2100 1 690 0 0
2100=-0000 ° 2 430 0 0
0000-0300 12/5 1 420 - -

[ 0300-0600 2 410 - -

Decay curves on the filters followed the half-lifs of I-131 over cne arnd one-
— half half-lives.

-

==

=0 Thess data would indicate thet the major porticm of the cloud at .the 300 Area

|

«;.:“:'puasd betwsen 0900 and 1800 on Deczmber 3, This confirms the reading from the
—Richland Conmntm Moniter,
(2). Coumting Rate Meters
- General Radis counting rats meters operating a scell 30 mg/c:az &f tube
zounted cn the outside of the h:Lilding vere located at the 10C-H drea, Pd.vérland,
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-'-" 200 "! Ga.ta, S;Lta Survey headqx.a:rters in the 200 Area, E-nton Cl.J, and Pa.sco.

i
S e

"l‘lmq.

, -HEZE general the operstion of these units was peor with obvious failures in twa of
ok feate - i
“ _;,z‘-:;.the units and possitle zers ghifs in t..e otkers. The instriments werz placed i:x -
::E =% i operation on 12/2 tecause of difficuliies in ovex hauling the ci:wits. The coun=-
- tEWN

-

i

t~—~g rates on these units as read at vo hour intervals are given in Figure A2,
No significant increase is noted at 1C0-H, Riverland, or Fasco, Failurs of
. ¢he instrument at the 2C0 W Area atout zidnight on 12/2 mokes this data very ques-

" 4iomable. A definits incresse in counting rate about 2030 on 12/2 coincides very

> wall with the time of dissc lving ard ke first detactable reading on thie portable

> Geiger ccunters in the 200 W Area. Sizce this unit was located almost due east of

T..tha stack and the wind was from the west at this pericd, it is quite probable tlkat
tke increasz is real., Ao inerease occurred at about 1000-1200 cn 12/3 at Bentsn

Ci‘by. The time agrees very well witk the rosultsz of the comsiant aiz monitors at

300 Area and Richlard whieh indicates a sirong probability that the reading may te

PPy R pp Wy ey ¥ 181 ) | hoitira Mn,._.....o.fgmuyoy~

Normally ome would expect a decreass in the reading from such a2 wmis after th

Hetc]

cloud had passed, The difficuliies encountered with contamination of the portatls

Gi's end the knomn tendency of I-131 to depesit ‘strengly on surfacss, leads %o the

belfef that the readings on these counters may be due as much to the I-131 oksorted
on the counter and irmediate envircns as to the presence of an atzosphere of active

meterials, ., In this case the reading would be expected +o remain at a high level
\

and the calibratiors mede for a wifcrm I-131 atzosphere would not apply. Unfor-

tunately 1t was necessary to remove these uniis on 12/5 and decay data were not

obtaized.

(3)‘,' | ' . . -
I )
/"' Sa=ples wers taken over ‘six hour periocds starting .
/7 v . : s
- at 0200 on'12/2/43. Decay curves were measured om a glass gomma tube 27 in dfa-

»

-



" zeter ard 2% leng, by wropping the poper around the tube and measusing a countin
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ting

* ratc ard bac}'gr-su:ui for five minutcs each cvery Sour,

Yost of t":csc seuples deccyed to background with the 10,5 hour half-life of
L Two samp les, bowever, showed positive residual acti*rlt:r after decay of the

™3, Thess curves wers analyzed ‘cy drewing an eight day halfelife line through the

lsager-lived corpenents and subiracting from the total curve, Since the residual

23:ivity decayed with a helf-lifs of 11.12 hours, this was considored ac cenfizm=a-
4{.n that the longer cocponent was I-131. '
These resulis occurred in sarples collected bet:;:een 1400 and 2000 on 12/3/49
z=3 1.00-2000 on 12/5/43. The sample proccding the positive one em 12/3 decayed
ik no sign of a longer balf.lifu, The one following shoved vory sligat signs

%T “doviating at the ond but the activity was tco low to measurs accuratsly, Same

P

7lcs precoding and following the positive valus on 12/5 showed very slight devia-
ticng frem a strnight docay towords the ond, The two positive decay cuwrves are
gvon in Flgures 43 and 44. .

18625172
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d. Tlight Plan

4 'o.'ricfing was held at 0615 3 Daecember as toc the latest weather and the

ferscast position of the maximm concertration of the radicactive cloud, The aize

. erew flsn pro;:eedad -to the Aichland a2irport, ter takeoff, the first chack peint,

‘:.Ricb.‘.z::l airport, ns’ crossed at 0654 3 Decczber at an altitude of 1000 £t MSL,
Tt map in Figure 45 shows the track of the morming flight. Whei'e repetla

tea ol certain legs occured, they were omitted on this map, but a complets log of

tels first, or morning survey, es wall as the rest of the two-day operaztica i3 ine

~ eluded in Tablo 17 at tho end of thiz soction,

Zvidonce of high concentrations of the radice
active cloud was found in the Davenpart area and thorough investigation of the
Tegics was mads with crosse-gection flights at diffsrent altitudes,

Pinally, at 1645 3 Decomber, the aireraft arrived over the Richlond cdwport
to comeluds the first day'!s operatiocn, No attempt was made to analyze data frox
this f1ight after landing although a brief critique was held, Plans wére discussed.

A

Jor assther attsmpt to intercept thes cloud the next day.
T

e 3ecause of difficuity with tho extarmal countor, taks-cff on the 4th of Deceme

;ba:' was considerahly delayed. 4t 1139 hours, however, tho aircraft was over Kiona,
w :

JID oiles west of_:fl.ichlzmd, and tummed cn 2 courss to Takirm and the Ellensturg
area, whers ths cloud was forecast $0 2ove under the influencs of winds which had
zkiftad from westerly to nertheastorly. .

The highest reading of tha day was found cn the ﬁcnﬁ-raldma leg, with secon=

-
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| dary peaks on the Takima-Ellensbucg, Tllensturg-Bevarly, and Quincy-ilansfiecld legs.
| The fiight wcrk:ed on into Spokane before returning to Richland %o conclude the opere- 53\
h atiza, e f}%
' B. Iostruzents , 230
{ Figure [7 is a cozbined record of the data ottained from the conductiviiy’ B
awrparstus, the NRL unit and the filter analyses for 3 December winile Figure 48 gives ";ﬁ
[ ite data from the sane instrmments for 4 December. The most practical purpose ihal ‘_',‘“5 ]
3 thess charts serve is to give correlation betmean activity levels, altitude, and *}

ta

time, Flgures L9 and 50 present the data obtained from the imsiruzents in terz=s of ik

csonstant activity contours. ' %2‘ :

Al1 readings shown have been corrected for background change with aliliude by :;ig

.ihe values given in Figure 5%, Thile the indicated flight altitude varied as shom &

i3 the log, essentially the picture obtained is for an average elevation of 1000 %o %

1500 £+, sbove the ground. | g

o The best vertical cross~section could be obtained either with two alrcrafi worke :’”:-j

;ai g two altitudes simmltancously or by correlation of flight data from cne altitude - ’E,

. with that taken by ground survey teems, Since only one aircrafi was used, tha se- 13‘
i

eond method 43 the basis for the discussion which follows on {light data,

Ssveral segondary peaks_ wers recorded on the conductiviiy throughout ithe ree 5
mairder of the ﬂi;"ﬂ: as far as Odessa, By comparing the I-lﬁl contanination over- "%
lzy (Fig. 59) over Fig. 49, it will be noted that the red {light path very nearly ?";7
encompasses the ouier edge of the iodine deposition pattora and cuis the nighest :IE
gound valus from bhalfway from Richland 4o Xiona to a short distancs nortkmest cof ?-f
Xiona, moTs or less-’in the same place that the conductiviity and NRL gave their best '-:
cesponse. Fhile this lsg is best explained, mome of the othor indications of actie
ity with the exception of Baverly-Vantage, seem to fit the gowd pattara, The ”

c_wost interssting thing about this flight is the fact that the cloud was detected _

co
~,Zouth of ths projoct, rather than to the north en the sacond day and agrees with
[ ’

£

' 4his condition been realized at the time of the flight, the iodine may have been

the deposition pattt'am as it vas actually rscordod by ground measurements, Ead

4rackad to a fair distapnce in a southwesterly dirsction.
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" In o search to finé a ehorfcel sgert Thich would improve the collectica of
1x%ine for the ‘.WS #5 'fil‘:.ér p:pc:,,.tncnty-‘m:m ﬂ"f the filters oxprsed vaze In-
Fumated with eiiter Lgioy, Na:-zsb3, or NaQH prior to uxposure. Caly two of the

. wntire group exposed during the two-day operatiosn showed activity with a helfl-

1lifes of grecter than that of Thorium B, The half-life of the activity on both of

.
g van

e 2

theso i'iitars was approxinately th.:t';:f I-131. 4 docoy curve on each of these ;"LLE"*

pepers is g.*.ve:; in Figure 52, The activity onm these filters was picked up < tha i?
seeand and third legs of the first dey'!s cpcration, the same legs cn vhich the NFL ; g..
=it indicated the presence of gorma radizticn, The NRL was the only instmmexnt :}gg
o2 o aizerafy mhich mould discrininately recsrd only thet type of radistien, _3 g
= Ims of 4these two filters was trosied with NaHSCB whiles the othor was plain, .:i g
33 count recordsd on the fr\::tad filter was grecter than that on the plein paper ’ {%‘g
‘225 cpm 4o 170 cpm) but the exposurc timo was loﬁgnr for the treated paper (15 '{*i z
4n, 45 9 min,)., It appears, therefore, that the tresated peper offered no cdvantage ; :::
= a definits conclusion cemnct be drswn from only two specizens. § :
e

Tilters xhich were left in for the entire flicht on each day showed ncthing

~re thom natural activity,
By extrapolation of the decsy curves in Figure 52, values of 170 cpm and 216

<. PN B S
az e
4
”

"t e

m at 1200 3 Decexber were found for Filtors 3-4 and 5-4, respectively. d4n ox-

Y
e L .

rt of the flight log below shows the oxposwe tiza for each filter,

& TolntFo, _ _ Positdon _ __ Toe ____ Altitule
o 3 Conpell 070755 1500 . ' .
ot L ~1ind 0718147 180C 9 minutes E
[ 24 i

5 /" Lind 0721:4C 2500

é /  Riparia 0736:53 2500 15 nminutes

Tir T wi R TR e

&
317 e
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Far a flow of 450 c1 ft/min through each filter, we have =

For Filter 2=4 - Cotmter Georetzy: 5%
170 com - 0.04L ¢/m/cu £%
450 x 9 -
oou!.xzo - 0,318 d/m/cuft

1.23 » ¥ 10 -8 ~ue/liter

Ard for Filter 5-6 Counter Geomeiry: 5%
216 _eom - 0.032 cpn/eu £
450 x 15
c.032 x 20 0.640 ¢/m/cu £%

or 1,03 = 105 uc/liter

al_

D. Scrubbe'- Lnalysis : : -
The airborme acnzbbe" vas i= t‘ae 1ine fron take-off at Richland until

arrival sver GCarfield at 0514 on 3 December or for a total of 140 ninutes and
zerubbed 11,200 cubic feed rf air during that time. It was repoved froo the line
tecause of the zdverse ei‘fect it was having on the performoncs of the ¢ onductivity
apparatul, ‘I'hc pressur drop acToss tha ecoustic solutisn caused tho airflow th-ugh
ks ccllucting tube of the conductivity unit to fall below design tolerznce meking
intzr:olation necessary when ana..‘!:r_ng the results, )

Back in the laborstory, tho scrubber scluticn was divided ints two parts, ithe
liquid uva:pc;rated, and the residue counted.

Rasults of the counting warss

Dart T Par+: IT
Counts per nimuta . - ‘ 162.9 220,2
(uorractad to 1200 hrs :
3 Decenber)

Counter Gesmetry - 9.75% 23.0%




S | 1]
;‘ . ..
: .
E ." | me-1as1 -dECTHEY ‘1;!
: ! -850 = | 3
ia ri-gt half of the solutionm gives: ,;%2
For sneshal? the air-Ilo%, the first b 9 N ;’5
10.2 . . Q
—]—'325—@‘:%%?2"‘5‘ = 0.296 4/n/ca It B
or L.76 X 10=7 uc/liter ?3
R
The seccnd =2lf glves: %:
| zzgégox bad? — = o171 d/n/cu £t 1%
c= 2.73 x 1077 ue/liter t
1
|
! :
:
i
t
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Erig: Log far 3 Docesbes 1949

Eﬁ—:m Position Tize Altitudo Teup. 4
3. PST IS% og _;ii
3 : >
11 Richland 0654:30 1000 3%
2 Comnell 0707:35 1000 i

5,
3 Connell 0709155 1500 3.7 A
4 Line o718:47 1800 13
v
5 Limd | 0721:40 2500 3.5 it
8 Riparia 0736:53 2500 iR
it
7 Riparia 0740223 3000 2.7 i
8 1ird . G754:05 3000
9 1ind 0802:37 3000 2.7 i
~110 Cdessa 0812:03 3000 _on
s Odessa 0315:02 3500 1.6 SE
v Ritzville 0323116 3500 -l
B Ritzrille 0832:25 2500 3.5 5
bFA Tiinonn 0844:00 2500 . ',;
13 Winomz 0847:40 3000 s
16 Pullmun 0900:25 3000 Y
by, Pullran 0904140 - 3500 e
1B Palouse 0909:G2 2500 e
19 Palouse 1 os11:26 4000
pit) Garfisld: 0914:23 4000 i
a Carfleld Q917:15 - 4500 -
2 Oaksdcla 0920:45 4500 5
3 Oaksdcle 0924:25 5000 S
% !a.}dsn 0528:55 5000 ‘q
5 ¥alden 0935:17 4500 - &l.6
% Chency o 0o41:25 L500 g
. !
o Cheney - 0944320 4300
'8 Harrdng® 0956:25 4000 1 .
9 Harrington 10Q4:56 4000 | 1.0
0 Roundhouse 1019:20 4000 |

1082518 ~ B
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Tligst log for 3 December (cozmt.)

Point T Position , Time - T Altituds ‘ Tecz.
o, - - PST . MST ] o¢
31 Rounihouse 1023:20 4000 | ‘
2 Spangle - 1030:45 4000 |
13 Spongle 1033:10 3500 .
34 Rosalia 103%:20 | 350 : _
35 | Rosclia 1042:20 © 3500 1
36 Cacney 1048:30 3500 '
Landed at Spokame AFS st 112 '
E A Spok=ne AF3 1236:50 ~ 3500
38 Davenpert 1246:55 3500 !
39 Davenport 1247:25 3000 o o
40 Harrington 1251:40 2000 : |
a Harrington 1253:25 . 3000
2 Rodna 1303:05 3000
13 Rodna 1305:43 3000
i Y¥alden 1312:10 2000.
15 ¥alden 1315:25 | 3000
L6 Tekoz 3000
o Tekoa . 1324:40 3500
48 Cheney : 1337:55 3500
m Chency 1341145 3500
50 Davenport 1352:55 L 350
1 Davenpoart 1355:20 3500
2 Tilbur 1404225 3500
53 Wilbur 1407:45 3500
-3 84 Dacs 1420:00 3500
53 Dams 1430:15 3500
o{ 5% - - | Piver Bend 1440:20 3500
R River Bend 14245 3500 -
158 Dan 2-26 1458:10 3500
BE: Dan 2-26 1500:10 3500
£0 i Davenport 1513:00 3500
61 Rocklyn 1515:35 . 2500 :
1 62 | Reardan 1523:70 2500 ' &




' -
? w53 - mro17ag-DEL-HEY |
migrt Iog for 3 Dzcezber (cont.)
ST Fesittem | = - Xlcitade | Tecp. |
No. | L \ PST S MSL 1. e 1
EEU , . ——
€3 ‘ Renrdan . 1526:05 \‘ 3000. \
.64 i Rocklyn : - 1533:00 | 3000 -
&5 ' Rocklym | 1526225 | 4000 Vo ‘
&% | Roarden \ 1543:45 | w000 1
) |
&7 | Reesiem 1549:50 | 50003500 \
£3 19-7 . 1558:00 : 3500 ,
To \ :
£9 Barrington 1558:00 \ 2500 :
To ;
70 { Odessa 1679:50 ) 3500 '
i ' : '
yp! Odessz | 1610:20 3500 g
= Ritzville : \ 1618:50 3500 .
" Ritzville ‘ 1620:15 3000
A north Connsll 1 1633120 n\ . 2000
B
% Richland 4irport \ 1645:00 | 2000 .
] . .
| | \ |
i
S
; . b} E
iE
/ L
MRT Y

e

[omat)
o0
.2
£5%
o5
L)

§
3
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H-17381-D BV ©

-5 =
T".igi:t log for 4 Decenber 194%

Foizs Fosition - ~Time Aititude T Tem,
Ho. Lo 75T =1L °C
112 Kiona . 1139:35 2000 « 3.0

2 Yakiza Aizport 1203:32 2000 '
3 Yakima Alrport 1.208:19 3000 + 1.2
A Lllensburg 1221: R 3000
g Ellensburg 1224:0C0 - 4000 + 2,2
6 Yakiza Airport 1236:14 4000
7 Yakiza Airport 1240:23 5000 + 0,5
8 Ellensturg 1251:14 5000
‘ ] .
3 | Ellensturg 1252:16 3000
10 ‘1 Beverly 1311:07 3000
1 | Beverly 1315145 2500
CER | Vantage | 1319:13 2500
s ! Vantage o 1323:38 2000
A \ Beverly 1326:40 2000
15 Beverly 1328:16 3000
16 Quincy 1340:40 3000
m Quincy 1342:15 3000
18 Mansfisld 1358:48 3000
19 Mansfield 1400:07 3000
20 Coulee Dan 1.13:50 3000
a Coulee Dam 117:37 " 3000
2 Odessa 1L35:35 3000
33 Odessa 1,38:15 3000
2L Davenport 1453:03

YEV !
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7113, Dezecsition
A, On Ares
Caiis were received at the coordination centes as early as 5:00 am on

12/2 indicating that any person who had walked outside of a duilding returned wiik

shoes that cowmted above the warming level on the foot cownters. This was the f{irst

irdication of the very strong deposition that had occurred in the areas. Surveyc

ritk portable Geigsr counters wers made 'cn 12/3 around the areas and 'a few vegeta-
ticn samples were obtained at this time, During the following week, the area vas
blockad off in one mile grids and CM readings and vegetation samples talien at the

interacetion of each gid,

On 12/3 portable CX surTeys wers made in the 200E and 20CW areas and beiween

tte west perimetsr fence with o total of eighteen readings on ground and vegstation

with a portable C¥, Three readings wers also taken along the wast fence, In the
200 ¥ Area a itraverse was made 0.1 mile north of the gats which ran fTom the sast
perimster fence %0 2 point just south of the stack, A second traverse was then

rads 0,1 mile north of the first one, Six reedings on grourd and vegetation were
zads for each traverse, Ths background in the 200 ¥ area was determined as 300-

0 e/m by holdin\g the probe over the head. The results of these surveys are given

in Table 18, not corzectod for tackzround of tha instrumant,

1062582
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Tatle 18

R — ———

PCPTARLE TISTRIZELT SURT=Y
200E 5C0 YDS. FroM FEST TR DCILR TEiCh

e sttt

-1/

iEo13e1-VEL LY

!

/

Iocation vGM Rescdings Iocation - VG Roedinam .
\—c-?:-:-u?art\r egetation IGrournd ' Vegctation
jgraund (| IETEmate . : =00
1 i e/m e/m ''¢/n e/m
"w 1
it souwth fencs ! 180 400 s040' N. south fence| 250 L 60 l
560' N, south fence ‘ 180 500 5600! N, south femca| 300 | 609
1120t N, south fence K 200 500 6160' N, scuth fenco | 250 ] 600
1620' N, south fence 350 650 §720' N, south fomce 300 500
210! N. south fence| 350 €50 7280! N. south feacs 150 ! 250
2800t N. south fence | 200 400 7840' H, south fencs, 500 ' 800
3360' N, south f{ence 200 400 §500' N, south fence | 300 i 600
3520' N. south fcnes 300 650 9150* N, south fence. 350 | 600 :
20! N, south fence 350 650 it, N, fence 150 ‘ 500
200%_- ZAST FRUETIR FENCE - 1
Tacstion | VG Roadings 1 4l
Ground Vegetation | °3:
T d@ QAm '_'E >
& - . X &
' NE cormer | 200 400 - (t |
Middle : . 200 300 .}
SE cormer 180 30 g
- : R
200M AREA _%
0,1 iile Horsh of Gate 0,2 Mile North of Gate 1w
Iogatlion VG Readd ] VGii Reacdings o4
Grawad Vegetation | Growd, Vegotation i1
o/z o/n. e/n . | oy
‘ IR
ast fence 400 1000 450 1 900 ! i
00! West, East fonce 400 900 300 o0 ! " g
70! West, East fecnce 400 1000 500 1020 l g
_ 200" West, East fence 400 1200 L50 s00 ! "
goOt West, East fance 450 1600 LO0 | 1000 R
outh of stack 500 1700 s , 1200 i i
———— = emmme S T ) e
E.""!"“E‘ ¥ AREAS ‘ ""‘g:
locatian Yo Reedings - U
e Vogetation | 5
Routa 4S . 3 400 750 f 0y
Routs 4S i, 2 400 1000 ¥
Route 3 Mi. 3 500 1000 \ rd
Routo 3 M. 2 ] 500 1000 | £
Towte 3 M, 1 240 800 i
. Boute 3,0 240 500 \
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< 150 c/m. The 20CE Arca appsared .to be reasonably uniformly contaminziad al-

though readings were apparuntly slightly lower at the qast end of the area.

% Nor=al readings on the vegote*ior in the mosi active paris of this region are
i
2
4,

M 12/5 a survey was made in the 20CW area to determine deposition on various

' ,stz'.‘.‘a:"s. During +bis survcy samples of soil and vegetation were taken for analysis,

Mﬁ:e resulis of these samples are given in Table 19..

Tatle 19 ,
SAMPIZS FROM 200 WEST AREA = 12/5
3 Iocation ' Seil 1 Vegetation
. ruc/kg mic/ikg
3 XE corner 200 West Area 72 €690
! XE cormer 200 Vest Area . 18 1 -
t 1000 yds. N 200 West Gate : 18 28,400 {
¢ 200W Gata : R A -
> | 500¢ south 200 W Gate i 28 : 14,200
1000t south 200 W CGate 143 : 7,020
SE cormer 200 Test area . 42 . 3,330
ﬂea:' 292 Bldg. - 100's stack { 120 - 290 -

—

It was impossible to make good CX surveys in the region of the stack because
of the high backgrounds from the fans, 4 survey of the guaxd tower in the XE cormer
of tha T plant indicated a general reading on all wood surfaces about 1000 ¢/m
atove background, In gei:eral it was found that rcadings on woodcn-pawcr polcs waTe
above backgrowrd fy 100-1000 ¢/m and that the activity soemod to collect in cormers
=3 rough spots as would be axpacted from dust perticles. & metal screen on the
gard towar at t3s HE cormer of tha "IV plant gave readings about 2000 ¢/m above
tackground thile the wocd was only about 1000 ¢/m above background, This was con-
é:md on the metal scrsens on the wizdows in the Site Survey hcadquartors in ths
@E droa vhere a resding of 1000 ¢/m above backgrurd was obtained on 12/6. 4
Cfenical analysis of a strund of thls wiro showed that it was an iron wire with a
“Irace of zine indicating o possible zinc-coatod wirs,

During the week of 12/5 = 12/9 several crews surveyed the region swrourding
ths tro az‘éaa by marking the ragion into one mile squars grids ond obtai-ing por-
teble CM readings and vcgc{a‘tian samples at each grid i.ﬁtefsoction. The rosults
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- of the VGM survey were immediately available for study while the samples were

. amalyzed the following week, A rough map showing the vegetation readings obtained

(4 » ITVT T VLR S TV 3

{s gven in ?:-ias.re 53.

R, v dgpe SRS

Additional samples were taken during the following month from all porilons of

SOV e
e L Y ]

4%s reservation and tho resulis ext:ﬁpolatad by the eight day halfelifc of indine

ISR SN

> 45 12/3. The results of this survey are given in Figure 54 which is an isoactivity

ot

. pmp showing the extent of I-131 activity on the resexvation, This map is a s~

.,

tion of about 600 individual resulis. o AR i

This figure indicates a wvery strong deposiilon patisrn at the 2007 Gats ard -

PR I :.‘-lkav<cl._

along routa 3 between the arcas, The distence from the stack tc the center of

: ixds maximm area 1s about 2.3 miles vhich agrees woll wiih Sutton's estimate for

" * a moderate inversion conditicz, The maximm activity in an individual samplc was -

28 ue/kg from a sample collected near the §er<.meter fence directly east of tha
stack.

The major part of the activity leaving the immediate vicindly of the 200 Areas
tniis off éou‘t.h in a very narrow band widening towerd tho lower end of the reser-
vetion. The two spots of 500-1000 muc/kg on the Fahluke plsteau north of the |
Tesarvation are charactoristic of the depasition patterns in this evea, Them ace 5
tivity is found on Wehluke it is usually in these two aporoximate locations, The
direct 5ou£her1: deposition is slightly in-egular since the normal patier is -
slightly wider and shiftad to the east, For comparison, the readings obtained cn.
sazples in November are listed in Table 19, This will give a good indication of
ths tremendous increase in readings occasicned bty this rum, '

o]
<o
L5
[
i
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: ) Table 19 : :
LTADTICS FCR_NOVEMEER -
location - I-131 Cone,
muc/kg

Richland <2 i

Hanford <2 !

Benton City ! <2 !

2007 Gate 13,2 i

Near 100 Areas L2 i

Security of 300 Area | <2 |

Tigure 55 presents the results of tae analysis of the vegetation csl..sc ed in 8
sCvey up Rattlesneke Hountaiz which i5 ome side of the Bentorn gep at the southwest

corner of the reservation, From Figure 54 this directiocn was the main exii of the
gases from the area. The figure is a profile of Rattlesmake Mountain with the base
at the Yakima River two miles NE of Benton City and the swurvey in a lize NW of the
starting point. The activity found in samples st various 2liitudos is designated ty
iho height of the crosshatched portion with 1/2" equal to 1000 muc/kg. It appeers

from this chert that the activity is highest on the plateau at about 2000 feat pos-
sidly due to turbulence of the air passing over this reglon,

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

"irmediately soutk of Benton City,

B. QOff-Area _
] Irmediate off-area surveys were conducted during the week of 12/5 - /9
in a northerly direéticn towards Spokane since this ;as the d'im_ction estizated for
the bulk of the cloud, As the data began to arrivo from thuse surveys and the ares
sarveys 1t waz apparent that a considorable co.nccntration oecurred to the south of
the rsssrvation, kAa a result, the later surveys were directed painly towexrd The
Dallss, Goldsndale, Walla Walla, etc,

Figure 57 is a map of the roads covored In the threa week period following the

green Tun, Sazmples wers obtained every five or tan miles depending upon the actie °

vity sxpected in fl:ha z;egion. This figure is a base map on which the following maps
z=y be overlaid ta eriont them,

Pigurs 58 1s an overlay indicating the individual resdings cbtained at each
off-area sampling location, The results aro in terms of muc/kg with a1l values
corrected 4o 12/3 by moans of the eight day balf-1lifs of I-131. The usual ostimate
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= s of -t.he sens:.tivity of thi.. analysis is 3 nmc/kg. For thls mrk, however, tae con-
/‘. vy
2”—% e Waticn in the laboratory ventilas: fon systam was sucn t‘m‘b va.lu~s up to 10-15 __~
g‘ 1 /‘xv wore obtained on blonk samples at the bcg;‘.nmng of the weck of 12/5. Durmg
}; rlcd that these sa.nmles were analyzed the avemge blmk se.m:ln gave sbout <-o -
»%; For this reascn the averzll limit of sensitivity for cons:.de ation of
=

vy

b3 bR

For use in aunalysis of the deta tie average blank for the analrsos perlormed

- for several of the trips is l::.st g iz Table 20.

Table 20
BIANK VEGETATION ANATYSES

Location ' Blank Samrle
Maxzimum . Avarage
muc/kg muc/kg
Wallula-Pendleten-%alla Walla 29 10
Yakiwe Berricade Wenatchee-zritzville 23 9
Wella Walla-Spokane-Xettle Falls 23 ' 10
Toppenish-Moryhills-TUrmatilla 5 A |
Biggs-&lamath ra._ls-:enalctcn 5 L
Arlington - 3
=% The Dalles to Hood River - _ 3

4

Figure 59 is an iscactivity chart prepared from tne velues in Figure 53, This

A

p presents the contamination found 12 an area bounded by Ellensburg, Kettle Fells,

ig*’ and Baker, The very promounced southerly trend is again noted in this mep. Con-
_: centrations as high as 500-100C muc/kg extend well below Benton City into tke Horso
‘Heeven Hills,. Concentrations as hizh as 500 muc/kg extend KNE abecve Odesssa
2 (about 80 ﬁnes) and southwest to The Delles, Orcgon (cbout 110 miles), 4 pro-

=
.

nounced devietion from the genercl Northeast-Southwest pattern of this coztous

.‘.c‘

. p“.\hl‘ ,;';_ s

cccurs in the narrow strip which protrudes to include Walla Walla, The 20-30 muc/

kg area is dcubti‘ul btecausa of the peculiar gcogr*nny of the rozds a.nd the h:.;z con=

tamination occuring in the amalysis, The limits of the area surveyed are rerked

by the dc't-dash 1line,
/

Unfortnnataly the lack of roads and tke smow encounterec. a" the end of December

B R R IT  L

digd not eJ..low an e:mm:l.n'\tion of the ereas cast of Wall a-“Talln in the Blue Mom




vesss ora

i
=
[

(R T

et L S Dl o
. .

and west of Goldeniale in the Czsezde Msuntzins. Such roads 38 oT€ aveilztle iz
‘.Sis regicnbw‘fe_m 1=—massible at th2 time, .
-‘ ?ig-u:.'-eléc;) 4% a map of the same area covered hy Figures 5-‘7> showing poominent
feztuTe. §£ the tcrmein which could affect the tz;s.vel of the ;lcud.
c. ?ﬁséelln::eous o o '

Tive shellow pams 20" 20" containing about one litar of weicT werc ploced

. -3 :’fre 1ocations near the 200 Lrecs on Deccmber 2 and collacted f~r aaclysis en

' Teccmber 5. TB2 chject mas to obtain inforzatien on the rate of 21l out of I-151

B

f

in 3 body of wates. The cctivity collected. by these pans and the avernge air con-

ceotzation at enct loeztion cs meesused by the scrubber is given in Table 21.

_Table 21
ACTIVITS L] GATER PANS
Iocation Total Activity in | Average Conc. Depositlon
Tater in Aix Rato
mac ue/1l x 109 we/hr/oetez?/ue/1
200 est, Tower 15 8.6 | 8.0 3.3 %00
200 West, Tawer & 98,2 1400 2.3 x 10
200 East, Tower 15 45.6 1460 1.0 x 10%
200 East, SE v 228 450 1.6 x 104
|eatord 223 37 101 x 104

The depcsition rutos 4n the above table woTe calculated assuming that all of
the activity In '::oth the water and air was obtained over & 12 hour peﬁcd. This
13 5 close apprecimatlon for tle gerubbar since at each of these locations the
scrubber valus ¥as avoilable snly through 12/3, Tae ratics ate remarkobly cone
aistent considsring the pature of the esperimont, They are undoubtedly mordimm
f4gares since tbs alr concentrations wers geasured for a much shorter period of
ﬁ:ﬂ +han the m‘he";'..' phnﬁ vere expos=d.

L scriss of ten vegotation somples woTe picked up from the irmedinto vicinity

ol 4hs samo seribber and gnalyzed Tor I-13l. The results of this test are glven
c4nTable 22. 0B 7300 |
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Table 22 .
ACTIVITY Ol VEGCTATICH
locaticn Vegatation Avernge Conc, Dcpoaition
e Activity in ALz | kate

Maczimum Avercge 9 .

mie/kg me/kg ue/1 x.10 ue/hr/meter=/uc/1 !
200 Fest, Tower 15 10,908 o 6s8L a0 1.3 x 10°
200 Fest, Tower 4 4,897 3378 1400 4,0 x 103
23 Zast, Tover 16 4y bl 331 1460 3.8 x 107
12¢3 East, ST 5,266 - 3899 450 1.4 x 108
Irantond | 1,022 L5 7 2,0 x 106

The deposition rates wore calculated assuning a 12 hour oxposure ond a 2 xg/

n.eterz vagetation cover, These results cre higher than the wator presurm=bly dus to
the greater arsc of exposure on the vegotation,

Both of these values are within a fector of 10 of the valus of 105 ue/moter2/hr

per uc/1 calculated by serker(12) from data on atmospherie pollution, emission of

discrete active particles, ~nd former I-131 deposition data, Apparently the values . - .‘
for vegetation are slightly higher and the valus for water siigh‘hly lower th:m his ‘

sssumption, '

} Tho decsy of 4he I-131 cn tho vegetation is available from a number of measurae = i
momts mods in Jamuary, 1950, In revicming this data, it should be berso in mind g

th=t resulis fz:om indiviéunl analysss pay vary by a factor of 3-4 duc to uncer-
tainties in sampling of the various porticns and therefora differcnses ia dxy
weight and surface area, .

. In Figures €1 and 42 are given decry curves of the I-131 as measured at wide-
spread locations, In every case the gensral trend of the activity fc_JJ.cws the
Xnown decay of tho iodine wAthin tho esperizental orrsr of tho measurements.
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IX, Z2lolocical Yenitoring
4. | Botaxy

N

Ty

A Bo md ol s
Tt

‘Potted plants of:wheat and winter peas were placed st :ive éilfercnt sta-

tions tﬁmug:cut the area on the afterncon of December 2, 1949, These plants were

1efs expesed until 1:00 p.3. oz Decamber 3,

Pl | i il

The stations selected were in the 61L Buildings throughout the Hanford lArea
to allow protecticn to the plants in case of freezing weether during the pericd of N H

exposure to the gases. .

At Station #1, which was the £14 Building lccatad at the center of the north .
fence in 200 West Aren, one of sach Yype of plant was placed inside of the building ' ' :
and one of each type of plant was placed outside of the building, The saze pro- ¢ :

dure was followed for Station #2, 200 Zast irea west center, Station #3, 100-3

drea southsast, Stztion #4, 100-F A.rc’a southwest, and Station #5, North Richland

zorth, . - . : ”
The plants wers as they hnd been growing in the greenhouse at the Botamy

laboratory at 100-F Area except for the wheat plants, which wers placed at Stations ;.;’

#1 and #2, The soil of these plants was. covered with a layer of parzfSin to

separats the soil ‘frcm the atmosphers, '

After the plants had been exposed to the radicactive gases, they were rought

v FRKS N :
R S T e e g

back to ths Botacv Iaboratory., Sacples were izmediately token from the plants
znd cne gram portions counted dirsctly om tho first shelf of a mica window comter,

e bt s e,
v

e s

87,

Plants which wers placed outside of the building at Station #1 and 2 accu-

u1v‘

mwalated the most Actiﬂty. The average activity in microcuries per Kilogram for

the asrial portions of these plants were as follows: }4
Station #1 Station 42 5

EH

Winter peas 1.0 fiinter peas 2.1 Y

Theat 1.7 Wheat 2.2 \f
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The sarplos of those planis which wers placed insids the bulldings at Staticn #1

. azd ¥2 hod avernge activity of less than 0,1 microcuries per kilogram for the

gerial por‘biohs of %the plants,

- Semples from the plants placed both icside and outside at Stations #3, #4 and -

f5 bed average activities of less than 0,01 miczocuries per kilogran,

The ecounting results of the roots of the wheat plants placed outside the buila

ding at Statlon #1 showed the average activity to be 0.02 microcurics ver kilogmon,

- Zor the roots of wheat plants outside at Station #2, the average activity was 0,05

: micsocurdes per kilogram,

4 comparison of the amount of activity in the roots of the when't olants and

the activity of the plants at St..ti::n 73, #4, and #5 would ternd %o indicate that

foro may be a small amownt of activity tronslocated from the tops to the roots,

B. Zooloey

4s 3 followup oﬁ the speciz] dissoclving of Docember 2, considernble eme

phesis was placed upon the collection of birds (principally fowl) and marmals from

arbiirary locations on and near the reservation.

A total of 68 animals were ase

sayed for lodine™o- in the thyroids. lavels detected in bizds snd mammals ave

glven in Tabls 2

Table 22
. SUMMARY OF ACTIVITY IN BIRDS AND MAMKAIS
BIRDS MA

Iocation Number A Meximnm Ave*-aps Murmbar Maxdimm Average

' ue Qg (S_cg chE_;, uc/kz
<4 100-3 %o 100-D 5 110 I 0 - -
= 100-3 to 100-F 5 9 5 2 i 30
~- Banford 7 33 15 3 30 24
1 300 drma 2 1.2 1.3 0 - -
-} N. Slope of Rattlaannka* 10 270 87 12 30 160
-} 200 ¥ 1l 9 9 (o} - -
Bentaon City to- P'uaaer FA 26 12 0 - -

#Includes specimens from Benson and Snively Rancihes and from Rattlesnaks Springs,

Seven mallard ducks from lacrosse and cne from Kennewick wers also assayed,

T ot —btie o 4han Temn than 0.5 uc/kg in all cases,

e o e My e
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ssue, it may be concluded that nearh' every specimen of wildlife within the pro-
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c* toundary will have received in December and January tlv—old ir'-ad.le.tion vary-
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y. Disgussion

ted divecticn oeddy.

that the pt=osphere was unstoble exd <dnds .shif
i evaluating th:; results is the
= =7,

post si gn..fican‘ ini'orns.ion
.o . %8
B SEOR hoae prots, it =V 1a seen thet in B

tpe UpPET Jtmosphere V3 VOIY v .

“unstable with a lopse rate approoching +he dry adizbatie rate ‘during the perdcd of Ty

eysluticn, UndeT these conditions, 14 is Qiffiedlt O compeTe Loe sctmet 1‘951_2_-:*:5

4 Sxﬂ:ton‘s <ince the g=se3 gere ezitted into 2% in-

with--the thoorebical valuss O

version closc to the ground with s:nﬁ escaping into '.thn -

Tor purposes of compaTizon, W& have cho

ccording ta tas coafficlient2 q_uoted for ma Mge lapse

siabls upper atrespboTc.

the dilwuticn a5 occur:.ng ac

condition.

tion at a glven ¥ime 15 nede difficult by the

end the f..ilure af the sampling rachnigue to give
of tha Tind d=ta indicztes ghot the early poTh
Sorgtins botmesn 0100 apd D400 od 12/3 the wind

thecly dizection towmd 2ickland,

1on of the funes

shﬁtadeothatthcﬁms uldtand.’ma.:mresa

The evaluticn crves 4pAiente thab the <onon pooked =k sboub 2200 - 2300 while’

the iodire did nct appear in significant quantities until afte

penked =kt @0O-0400, Thus It appears thab the Tulk of ths xenod with
ction befor® (200-0300 ¢A

o . PR
¥ isn oi‘ the iodine want in & nc;&wteﬂ:y dire

rthi:timund )
onl:'n:w.]l

c 1mc‘t

e

o 12/3 -qﬂnﬂ.ﬁ tha talk of the dodine travelsd in = soutbexdy dizection oftes 03C0-
L

s cL00 on 12/3. The spoeds ariod widaly fram 10-20 mph ab £ha' stert to 15 mph

et 12/3. _Since the data i3 inedequatd 15 esticate the travel on &8 hour to hour

- bosls, ax averraga speea of 6=7 mph ms- .chosen. .

" Tha scﬁmber, constant alx mitor -and cmmtinv rate Deter data :ind:lcer_be
133
) svs-'m 132 91.c 08 S e e w/sn/su

- -
ek - *

100
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-',-tﬂmt the I-131 passed over the 300 Area, Richland, Benton City ares on 12/3 with
- mm about noon. Wind speeds near the ground at this iime near Richland
" wre 527 mph with speeds £s lov as 1-2 zph uf the 622 Building. This activity,
then, could h;v_e been that froz tle end of the dissolving betweea about 0400 and
© 800 on 12/3, |

The best conceniration data obtained in this reglon were froz the scrubber

" taken from 1200-1400 on 12/3 and the coastant air monitor at 300 Area, These

instruments indicsted concentrations of 1.6 =3.5 x 107 uc/l en the scrubber and
1 ::aﬁ.mm tiaree hour concentration of 1C>"6 uc/l at 300 drea. The factor of three
d4fference in these readings is probab]:; due to the differences in calibrztions

of the t7o instruments, The values are 2 fzetor of 25 lower than would be estie
zated from the Sution equaf.ions for zn cvolution rate of 0,05 curies/sec and a wind

velocity of 5 mph with unstable air conditions. This would appear to be an ade-

guate chock considering the lack of information on ‘!".ha location of the axis of tha
“eloud and the urknown form of dilutiea,

- The plot of the conductivity from the aerial survoy on &za morning of 12/3
shows two pesks, ons  close to the praject between Richland and Cornell and the other
at Ritzvills, Two suppositions may be advanced ccnecerning these peaks.

(1) The "highs? represemt the 4wo peak output concentrrtions of gases frem
ths dissolving cpe;'ation. The cne farthest from the reservation could well be the
Ie~133 while '!:.he I1-131 is just lecving the project,

(2) Aassuming that the above is true, the gentle shift of winde from the nortie

Cwest and west to scutherly and northessterly caused the indine to veer t» the north
co

f\-mn'ing the mming and aftsrnocn of 3 Decernber, deposi‘.:ing contamination found on
-f“‘the vegatation near Odeasa.

Thase theoriea are substcntiatod by the following facta'
(1) The peak farthest from Eanford during the morming is aporoxizately 70
les from the dissclving stack., Theaz readings were made from 0815 to 0840 hours

- b7 - E-17381-DEL-" IZW |
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or ot a pean time of 0827. 4 mean Tind of 3.5 fror the TSW would plece tirls pexk .

¢t the Stac.k at apprexicately 2148 khours on the 2nd which is reasonably clese to

ihe true velue, The icdine peak wrs cstimated to be at 0200 on the 3rd., Fore
rough estimati:, tho same wind speed can be used to place the iodine maximm at 33
~iles froc the stack at measuring td=e (0700 3 December), Tuis checks with the
.pcsition of +he second "higa” cn the morming flight.

. (2) No I-131 was found on the filters east of the flight between Lind and
?.‘.pc:ia; This could be the boundcry between the two highly concentrated clcuds,

V(3) Movenmsnt of both of these "highs? northward simultaneocusly would place
tho xXonen at Dovenport and éapasit ths iodine pnecr Odessa, Therefare, if no ibdi:.e
s present to any extent east of Lind, ths scrubber had to collect what it did on
tho Richlond, Lind, Ripardz, Lind, Idessa survey., In this case the amount of alr-
*1ow through tie scrubber cculd be reducsd by a ractaf of 22,5 and the icdine cone-
tonization redsed by the saca factor and falls in line with the figires obtained

from the filters, If wo can rely on the agreement of the tws methads of scmpling,

{fi1ters cnd scrubber) then an approxdinots calibration for the conducﬁiv:‘.t'y appaTa- ’
419 con be mnde. Cn page 48, the flicht legs betwsaen Connell-Lind-Riperic,- where
420 jodine was detectod, show a mean valua of 12 divisicns above backgound for

the conductivity, Assuning that 1/3 of the roading (or 4 divisions) wes caused

Yy the radisactive iodine, we have: |

14 x10% . 0.35 x 1078 ue/lites/ity,
4

_ or 3.5 x 107 wuc/litar/div ]

Feem this velue, the highest conceniration encountered ca the two-day operation was

ig x 107 ue/liter at Davemport (100 miles].

é—“ dccording t:3 éuttan': esti=ntas of this concentration Tith an cstizated evelu-
tion rats at thi" peak of 0.6=1.5 curies/sacond and a largs lapse conditicn, the cone

centration should be on the order of 1-2 x 1070 uc/l, 2 value 10-20 tines the one

. etalned.
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bove celibraticen 1is corract to the crder of megitude only but serves o show

inc*ease in sensitivity of the vibr1tin¢ condense* neniton over the electro-

M

A,

ter-tube circuit for Whlch F, J Davis gives a sensitivity of bet een lO"8 and

4
;a

¢
(';-‘

.q
1

T

uc/lmter/&zw*s:on. ? C S '- i;:

A58
i Y,
(130

A
M
A‘d 4

. "-‘S '{ w:

The large denosit on on vegctatlon to the south of the snack 4rcauc*=g_J

Eiftcccu:*ed fron the gases leav:Lnb the stack after 0200-0400 on 12/3. Aa interesting

the air concentrations frow the deposition'rates estim;ted in scetion VIII, If

"'f_:vassu:e that the averaga exposure time in the 100-5C0 muc/kg region tetween Xioma
and The Dalles was 20 hours, then the con tratiou must havevbeen 1-5 x 10~ wue 1.
= Sutton's values for a large lapse conditicn would indicate 5 x 1072 o 3 x 1077

Vs

uc/l essuning a wind speed of 5.5 mph and an evolution rate of 0,05 curies/sec,

4Although no conclusive statements as to the va_ld_*y of Sution's treatment

the coefficients as used
.glve r=asonable values if the primary assumntlon that the gases diluted in the - }_.W?
;unstable upner atmosphere i3 correct, |

. From experience gained from this tesu, two facts are evident concerning use of

the ai_cr.ft for tracxing such activi ty

(1). If at 'al) possible, a runn_ns plot should be kept in flight to detormine
regions of highest activity while in flight. Knowledge of the exdstence of areaz of
concentrated activity is of 1ittle use when tho information is brought to light days
after the data ia taker. Values plotied every thl:ty or forty minutes (or at lesse*
timn lnte*va_s if requirﬂa) with baclsround subtracted will cnable the operator to
sketch in linea ?f equal 1ntens*ty and furnish the pilot with a flight path which

weuld either ruma in the concentration for a longer sampling pericd or find even

higher values.
0 D
UULJU
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(2). The servicss of two or more aircraft could groatly increase the arount of
| acnitoring coverage for a glven period of time, Forking as a teem ai the same or
different altitudes, the progress of a cloud could be traced bot: laterally and

vertically,

Turing this run the aireraft surveyed an area in one day w»hich tock two wecks

%0 cover by surfacs 've.hicles. The degree of accuracy was vory c¢lose, Under the

worst possibls meteorological conditions for such a test, the airborme instmuments
dctected the radioa.ctive gases at a distance better than 100 miles from the stack,
Tader favorable conditions, it was’estimated that with the same concentrriions 4his

distance “could have been incfeased by up to a factor of ten. i

g

B B Lo Ry o SEDAEE S RS Tiv A VA~ My ¥ I T N Y

. .. -
hr 4 PR ivam s mim e a



ACXNORIEDGEMENTS .
Decassitated the efforts of a large

The work daseribed in this paper obviously

group of pecpls. Although it 1is irpossible to acknowledge egch individual con-
cernad, the suthors wish to memtion particularly the following people for theix
efforts oo behelf of t}:c experinzsnt, .

ard the Patvol Division of the General Electris Company particnlarly for their
work in'transeribing pessages from the fisld over thas patrol radic. '

_ Tn the Health Tnatrument's Divisions of the General Electric Cocpeny P.. L.
£isepecher and G, Driver for tha trensmitting Geigsr Counts: ussd with the Balloon -
and ths 300 Ares constsnt air moritor; X. E. Herde, J. ¥, Forter, and 4, A, Selders
of the Biology Division for the biological data presemied; C. M, Patterson and
4. R. K2ena of the Operational Division for the filter data and control of the

area hazards; R, C, Thorburn and L. C, Schwepdican of the ¥athoda Development Group
_for the evoluiion meagurementsg; q, J. Prad et v Sk ad the entira Sita
Survey Group for their plenning and analysis 5T Tho grourm\dats; and Z, E, Carey
and the Mgtlods Control laboratory for the sampla analyse;rfnmd. '
! [C:- - )

. :_ PO .2 . R :_ -! ‘\l;‘r”ﬁfﬂbl .
. L8003 SYS-TH SEby 948 805D PCiTT 16/60/80

HR-17351 -IZH/”/ZEV /



any sy

. -T2 - m-rmser-del HEY
RTFIRENCES
- 7/ v
1.
/ v

2. J. L. Dreher, H"-B-BOOB, &ug'uat 2, 1945.

3. 0. G. Sutten, Royal Sceiety, London; Praceedings Series 4,
7010 146’ P TO1l-722, )

be 0. G, Suftcn, Roral Scciety, London; Proceedings Serles A,_
Vol., Li5, pp L 2-165.

5, 0. G, Sutten, Quarterly Journal of Roval Matecrologicel
Society, London, Vol. 73, pp 426-436.

6. 0. G. Suttezn, uerterly Jourmal of Royal Meteorological
Society, Londen, Vol. 73, pp 426-436.

7. G. X. Jenze, F. B, Zettler, and F. M, Gager. P-3339,
dugust 25, 1948, .

8. L. C. Schmeadizen, R. C. Thorburn and J. W, Healy, H1-18258, & +=>7
July 1, 1950.

9. XE. B. le3ouef, F=157.3, January 27, 1950.

10, P. E. Church & C. A. Geslin, Jr.; E-=7-4806, Undated.
11. R. C, Thorburan, H7-17257, March 20, 1950.

12. H. ¥, Parler, E7-14058, idugust 2, 1949.

A

1062599

. .
- e . Wt . . .
-
"IIOTIT L HE D o BIMG s Dot R 2L P P -Bn a TLemy e A By

ey e e PN e T e o e p s aLew

. = .
A

LIS
.« o

...
Jal-SEASURP S or RN

)
~

[V

. . v
SCITRIR VRN

B N T
S


http://Sutt.cn

. !

) 3

. N

= T

¥ ‘
B
o
3

< Teeet 7Y

HW-17381-DL ~

.

“/’

3

Lol Y AL

= =

P00 WIST AREA . WIENT |

5

eV )

S
LY

b (2ol —q i o e M
N °, ul g

FIeata .‘ '.: L
) 2 3, 1.
B RN '
1 L X ik Ny : sens -
1 e r':.-: \
1 b |
1 teeed T hamazg "z, - '
! (.
|
1
‘ {
1 ! _———l—— :
\ {
‘ ’ '
' 1‘
RN R O \
M SRR T e e s K
3 tasr_awea et b~ AW Q.‘ .
O {
=\
R N sou
. . ‘
. “ii ~r ) P i
b." 4 l “
b —x s 1 " T
@,
.y
~ )
. L
- ' / '
- i "
L .
1082600

P s it e § 42 AFh




——

74

Fage

vy U v Uuvy

UU v

_ | _

S9jnujW — U0 WDB}S AJUls Bwll

mz.aomm.o HNOH w_ 404 m>m:o

(99s/53)1n2 136 0} L'99 Aq 8bojuediad et L AdinN)

jnuiw 13d %

|

GO0

oro

S1'o

020

G20

0t0

(-09s/5014N0 .mo o_ 1 Aq moE:ooBamm_mx Kidiiinn)
_ _

_ | | [

_ _ _
NOILNTOA3 Q3LVWILS3

GEO

2~-34N9ld
Jw.w“m«um_w.um__wﬂ-ﬁﬁ w-.v.v.._ et .?\ ‘ .




100 ==

oy moa

S

m

. | - . ’
cRET Pege I8 HW-17381-D3L " KE\A/
FIGURE-3 ‘

. i

pEAK CLOUD CONCENTRATION

\\\ N
NN
S~

'\
DISTANCE N MILES

GOESFIGIENT ¥ i Xt 3 \

0= 10-2 ol 10-4 1o-8
CONCENTRATION _IN e/t Usil MPH Q20.0% CURIES/SEC.

107 o4 : s w0 ™ ool

0=

)

L

i
tomer
f

o
]

FIGURE-4 =

|

.

L \\\ %
\ |

|

|

|

CLOUD WIDTH

R v

TH—FEET

wiD

»

8

S
GLOUD

o

/ 4p00 ; / l/

/./' Lanet unrt‘nn b

° reTANCE [N MU ES




r Page TS ' HW—7381-DE- -IEY ’

p ‘ : FiGURE—§
" ' ot GROUND CONCENTRATION } o N
\%@'{ g Z
\ : it
12
Ci:u%‘ \\ 0 8 -'
. 4 S
; \ wlu'r! INNERSION g
3 \ \ E
~ I~ =
3 \ \ =)
"éto-’ %o\‘ LAPSE ' o ;\:
Q =
Nj ~_ :
/ \ I =z
=
L- 4
] %W’t g -
o~ m) ) ) ) 7 ) %° 89 -
DISTANCE FROM SOURCE—MILES
3 MODERATE INVERSION FouRe—4
12 \ { //‘\ .I
. : W /TN 3
! § g
R \ z / =z
| \ | f \ / / ;
| 3
1082503
o msnucz FROM ms — FEET

—— 1200 800 400 Q . ) i [ ..} 1200 . 1600



. HuuLiteurs .
w kS YASNIANOD ONILVHEIA y
, g—34n9old A

09522-L NOSVUHUHL <¢°L
ol _ O-NA 1-L

| @ o
ALYy , E :
1~ |_I\l_ %001 —lJ T 1102 #910A
h— . L X 203u2puod
— — GO | Bujiviqia o}
- T —X : —ADS3+
S M 001 _ A QG-
-,
His
%021 f
m_ NO n,__
4 m £ 4Aa
o = = = N\ 3
= us -: H XON— /
o T ov oy == n0§
e et . -
i . _ l—i ' . - o_. ’ Q—
- . . LY
L0 s b ogenlBE 5 mmldE s L
o > f
wark [ _ m oSE i S p 9_:__.:.._,
| SO I B :amw
— nn O HOO03 -.
_o.lﬁ.._ _Aﬁ ) _ ,2_2 Bujoetio0
./

' Ll ‘ 11 . :
' l 1-1  LNS9 1 o SHVO 10
. WOLY . : .

"gwWY’

..... e . P T IR LTI DR LR




-y

Y g

oo e

o

SNLVNVdY ALIALLONGNOO OIIHJSOWLY s
6 ~-34Nn9ld




(5
i:\" b

"of oon

)

FIGURE —10

MOUNTED AMC ‘FILTER BOX

Iy
Fav

e Bm b s kit
S RIANERE S S G b

-5 2T

e

A otiabon b JET S8

- ——— . 0

——
e—
T e m———




P
e

- -
- an own

]
1170 PRE-AMPLIFIER
*me OF ONE FLANGE

“:4nLLED ANO TAPPED
fOR SCREW —b

SPONGE RUBBER

‘§RANGE ON
KTTOM OF CAP
7T SCREW

’ [ ]
TUAWMPS WADE TO ACCOMMODATE ek D Max.

gOLT AND FRONT MOUNT
SPACER SLEEV

(EACH SIDE) | DIMENSIONS ARE APPROXIMATE ONLY

1082601

: FIGURE— I '
MALINTING FOR EXTERNAL COUNTER ‘.

1 PAGE_8L _ HW-1T381-0%"
_ pEv |
CROSS-SECTION
& OF MOUNT
.:".._ p——“_——-’l !
g ) []
eE { SPONGE RUBBER P
. ALUMINUM AGXED
Fox G hley | BETWEEN TUBE AND MOUNT
-'"\’-... 1 ™ E q
2 —_— . | TRACERLAB STAINLESS .
P ! ~ STEEL TUBE 1© L ALUNINUN SHEET
2 ) , FOLDED AND WELDED
36 »
Hd Voo-axiaL b\ a2 <
=l - ]
3= GONNEGTOR ¥ ! le. ALUMINUM . 31X EYENLY SPACED
s S | T~ a MOUNTING BOLTS
;! 1
. e ol
.ﬁ—i.- ::
€
. " AN.C., FILTER 80X -



: Poge_82

1
N
’ \
¥ N
P
.
o
<o
29

4 FIGURE- 12

. EXTERNAL GCOUNTER TUBE

C e ey et oo Sy,

HW-17 3 8§-deL-i
eV

v

-~

—
~

M 3 ™
PRIy TR WYY TR Y FYTTI KARTPE dre s
. . B TR R s ] Y

TYTLEATIE

-
o

-

o e =
R IER YRS SPTERN

.
Ty

s e

————————— —»



e m—— o ——

Py
]
~
..ml \\AIR\\ pa 7/ \\—
_ .0 0 o 0O
x NOILN10S \\w S S |
A wsaanaos— = L AL L
L - | . A M INVINI
. _ - MV
TN RV BTN _ — _
" , . YILIWONVW
> 11 JViLN3¥34410 oL
e ' . o
° | | . |
131100 E<\\ R
N . ' : : - . &.I.
A | 4368NYOS ALIOVdVD HOIH 2
. | | , =
| p1 3¥N9Ld : =

2 an bl .« ; . .
JUNPR 7T STV N A 9.,.:..H_wc,s
R



s s

ML

Q1

<
—
=]

sajdwps jo Jaqunu sajoojpul B

©of
ol

Page_84

BxsoMw jo sjun

=]
]

L

S3ISATYNV. NOILYLI93A MNNVIE
Gl 34N9ld

Ll L,

T A kbt e Mt

Y
&I

TP O I TN EC AR AR Hivrirg il s e ttp Sl et ettt i
| 1082610
@




o ——

'
p
' Page_85 HW-17381-0
v — T o] e rowy s 2 W U
i = = WEATHER MAP FOR 1:30 PM
i v, o Py . - \
w ! ”
/ s 7!
e\t RS . - A >
X H
\ {
)
,\\ | y ¢
- ‘.\-. .
1) 3
t. = I ¥4 » ’xd
i .
'l
\ Y » : .
\ -
| ] 0 = -
X = il lo N v e (( AN
- /} !.,.- /. \ ] - R ‘_'_ -
r ' LA Be ) S
[ = ol ot
s !_‘ /A . A , N\ e
et ! . N >-\\ -
L@\ Y -
NG =LA AT <\ - -
~:0f A - H \ i .\"‘
) ._! "f‘-' { \-__, -
-3 v G ;
| S /" NN - i
X L] ' 2 s

FIGURE — 16
1030 PST ON 12—2—49

gy o)

gL
HEV [
i}

3



|

—i73a1-dev K

HW
VL
A

6v-2-2l
NO 1Sd O£22

1| ——3uNold

.....

......

=)
YA

~. 3,
™

page_ 988 _
),

p)

. 7
: v
. » ey

e » -

Y () o
kY, [3 - )
Y . . .

Y. e
-t
-~ »
.- 3o
1: 4, L
. . om®
. )
. .
.
. <\ 3
. 0 .
0 1 .
)
.
.

A \ : _m AY
—>x7 \_\ AT

. - .\/. ) /_ . grogerony MIRAVE -,—.—.-hﬂﬂ-ﬂa ‘a'n
@_ B e : TM ALY

eI TS ayrdini. |
AL s??._zs_,,.xu e




€10/801

e Jre o e

KZ MR F
3 YIRS A Y

- nvvne YIHIVIM
. Goororeng WRINVE SRICYND
/1\Mw INOD 40 LNIHLUVAAG '8N

- - ——

/l -y v,
' «u.v.w@
N
m& el
[N S
SR




7o
PO
P

DRV PN

Page_88

!I
\!
!

HW-1T 381-0eu L6V /]

s

"

Y v 0 .
/ " WEATHER MAP FOR 1:30 P.\\

-y ap - .
’

-0 v @

.y -

. Va

R - 4

. 2 .
N " -
-

.l = -

’ t
]
by
-y
-4
u':;‘ - - l )
-e ~l b .”
-~
\ ’
|
\ , ’ ™
¥ ! | Lr A
g ._‘ — o "1‘.‘ n
\ : - ,‘ 5
1
v} L- -
| v
i P T
A4, |L 3
\ .. r-— - ~oed — -
' ) { T N
. _ R : \ . -
~ ?-_‘j g A e ‘
) P} FREW | \| = .
1y i
(3
! [y ) "__
4, t-.— 0\ .
2 4
- v
"
e e de— — RN .

FIGURE — 19
1030 PST ON |2—4—49

’

082514




- e

VL

| /L

HW=17381-DE> "

ey—v—2l NO
1Sd 0€22
02 —— 34N9I4

Poge_8%

cre e ae  erene .

,.... y/\
Kv b A.ﬂ.a._.u [ m

4 sRigIOTIN.Nee A 4
ey nviung YIHIVIM
Grepvoneg wRRAVE SRINVND

R TIDUIRNOD 40 INTHWLEV4ID 'E N .....
dVN HAHIYVIM X1IVd




PageS0

g T ] e . { ~ 700-MILLIBAR CONSTANT PRESSURE CHART7

75

SEMEIATEG

PSR OTURT L [

FIGURE — 21 I el

wa-l738! e le

0700 PST ON [2-3-49 E(

FIGURE —— 22

v/
|



_DE-—
KEY |

0
"n : _ . 2 |
~ 9 ol : I 9 v ? oC 27 oF |1 9l A A __
..ﬂ (isd] 3INIL 0z .
w -
X Ja mrnu
N 0 sl
p 4
A :
r\ ; ~ /.\ 3 "
o { (oY)
| " /\/\T/ | . -
) - N " w}ss
/ : :
. " - e
m._ a - o
N Y\
4 .//
o
Q. / '] 4
f\/\lncn
_ . __ .‘ G
i evy6l ‘e-2¢ '03a 9079 229—-MH
L - | v : =
‘ . . o~ O
o e sIYNIVYIANIL BA3IT £ @3AY3S80 o
[owe

B T I L et Lot et e e




.,V.%ﬁ ol 9 9 v 3 v 22 o q! A 4l
S0 184 00 16d
¢ m
= 0
3 |
T . f.
TAY evel's-3 ‘030 ‘0018 330- MH
N, ,00¥ GNV ,002 ',08 LV HAMOL 3HL NO.
- HIMNVYL 360HL ONY 13A37 GNNOYO £— 001
\/.. _aa0BY & NINvL F¥nilvuadnal £—,002 L crereeeee 2
\ N3IM138 S3ONIUILIIG GAAYIESAO £—00bL -------
y2-34N9id -
v -. -4- o
Vi ‘6¥61' € 93Q >i& svel's '03a [\ .
: £2eL0 . D
' €-21 3SIYNNS NOISY3ANI
) v A ] iy . {2
poe \ 4 N Ti 2191
0. v/ 3-21 L3ISNNS

rrw Jee .

N,,

%,%

e g ._...c..mmw: ‘ﬂ.m,.a.:}._.iix...__w

Lo

O




— \ 1] : £/¢l
- ve 02 9| N-. _ a% $0 ¥e 02 9) LS og. -
w.,f — —
W . pwjy pabpudig 9)J190d
5
W
m .
> M
"\ o
| .
ov
- N
o
L4 4
[ »]
o
[ 4
[
. . n
.- o]
Ao 1 || 3
. . o
>
2T uu.. i nv
.ez.:::.dm N.Nw_ MH | o~
SR -
.._u>u.. £ LV S3UNLIYYIINIL -
f ,.,W. . 1 J] (] 1 N i [] oy



- L SR,

- 4% ve 02 9 ¢ 8 v Uy Ju
0 6v/v/2l 6v/e/2l
n _ isd |-} R
= N _
] LE-0Gl=—"" /
S I B A p-
T £-00pL=-—— n ! /\
£-002L = e |-
: A\ e "
aN3937 LN ot
N A L —r—<|%
| A \
- .../ ... : | -
_ 3SdV < B 4]
\ /\ / N NOISYIANI /../ / \ I\/\ ./\...“
> . iﬁ o AV e |
L.|l . N ||I||~ .. .. .— [ ) N
 ANEAY T \WAl ST v 11 " 7
- IRV o VI A | S S Y o
a /llliwl‘ Ly A SR m] €
I N/ \/ RN
: I N7 ) AL B
L ! _ \ v
"_ I
i ‘ S
6v6l 'v 8 € ‘030 -'9078 239 -MH 9
,. 00% © ‘002 ',0G 1V syamol 3HL NO NINVL ISOHL ANV 13A37 ANNOY¥O .
. 4_ - w>om< ¢ NINVL S3IUNLVYILWIL N33IML3IE8 S3ION3YILIIA g3Ay3580
a w L2 wm-mm:ec e
.w 4w a 4&%& g_x ww?”z:&z: BT RUFRPIPN.
! _. l _.. An ﬁ
_v - __ r .:.. Finrcddst v Fada |
| ..m% £ , 7 ! K x. Jammg NQ
: G >



1729280

wipn i '.'o,llih'li.).i"-hi PREI R PRI R T BTN (Y

s TN |

3

DA

it

s ite o
K ERIE Y T

Vg

kg VLB gﬁiﬁl!%ﬂtﬁ,ﬂ#ﬁ%ﬂﬁﬁlﬁ%:

LT N R

1§
3

ﬂﬁ@*ﬁﬂ?éﬁ:

e

[ 3

.

’ .
.
r

GROUN

Poge 33

HW-17381-0=

FAIGURE -27

D

WINDS

Pm,

~ (e | A |

\l"l"l"‘."!:"'

~=l=l=

~=1=1=

il ol bnd A

14|t

-4|QIL| I-\!-oi-o

LN R

SEEE

YAK!I

MA

e
L el

KRR

]

AN

WA

VV.

Ta

Mot 2 it

far 12 | P

| l

IRIAIR]

PARN S N

Lt

[

LINING WM LAN |-

| I
ELLENSBURG

A

i

AN

SVAVA

A\

/’._\

\

[

v

NI IR

A kedind BA

AESLIES

RRILE

WIhSAYA

WYL

hILYAS!

TR A R A LI I Y A

OIS

S

!
i
|

BAK

ER

E A / \./\ A
N INTAA VI ] Vo
. | 1\ A\ 1
° \/\ 2400 pacinG ‘bsnnono TnNE -
Q00 12 1800 1000 oa0Q 0800 1200 1809 2000 SO0
o omDECEHBE: 3, 1949 e DE.CEMGER 4 1949



. Page 36 HW=—i7381 -PE
™ . FGURE - 28 = K& |

‘ GROUND  WINDS

T"’,pisl-\hl«-{&i-lo—{/itloi«l&l.{lxl'\;h'\ NN O I N R MRS B
: ' "

|

LYY P

WALLA |WALLA

o
\

- | . \
|
| |

[ )

TP "b. i
:igﬁwﬁg¥§£ﬁ§&gyw. SN R Rt ;Eﬁ

IR TR

SV RINLY
MY VA

SRR S RNt S P P P T LA I EI LA R VAT ST S T4 T cirjrlsiejricirir| el Ariv el s

GEIGER [FIELD, SHOKANE

a
.’/

{ipesosmig

N RN NN N R AL iV aibisisfotel ol bt blniviniaimiminin

A

ks

EPHRATA

N

KNOTS

. AN m/

N AT AT TV

-+
] 2800 racImeC STANOARD TiMg
o00q ce0e oe0Q 1299 80a 1000 000 Se00 os0Q 1200 1809 1000 14Q@
DECEMEER 3, 1349 DECEMEER 4, 1949 . . ... _



)

K

REN T RTESES Tt S PR

5
Toaty

o
ai\m b aek, -

*hrr“m'qp‘.‘mwﬁmﬂ S, adi

ege T

Hw-17381 -DE-
~ ey !

T ’ : FIGURE -29
=| GROUND  WINDS
e P R N S I IR R ETCYEVENENRTATAILIA Vief v s isinuisisivinisesisiais ARRE

\
PASS

MULLAN

AT\

Vs

N

|

NMEIZIEIEIEI LIRS PrypiRirlais] |tk gl bisldlelsd

siviedbipbaialei

GOE{JR D

ALENE

Pojrle - vlelofr vioivir vivlete

e

\ |

KNOTS

N

N

.
%
-\.

)

A_ R

AN

N

Y

LY

Vi

/

|

MR

A=t A eief tlaleiniein]e:

«{oi«il

eSS Isfejmiejefnfer

‘-[n—‘«(o—a«i'ﬂ“O\KQOl- ~

o
-

L;MASTO&

KNOTS

|

I\

LA

A

L~
\f\/ |

VA

PACIFIC

STANOARC TIME

1200
oEcEMeER 3,

.00

1949

o800

1z00 1800
DECEMBER 4, 1349

1000 1400




nreUuI s

: HW-738r-DE-” !'

n;o.n.
‘ FIGURE =30 e\
GROUND = WINDS
FEPIEY YR w1 el wl = HEOEER bl Pl vt~y

~eO NSOt

r

PENDLETON ' %

RN NN
</ TV TN AN

wleivit] vl w(=ju{rip|ai=is x| 8| %|wie {wiNisiwist

NERIETY L

NN = I~*] SO

L

T T NA

| v '
wfaf [riel Toi® sl =i ri{oi 8w f A e

' dl=i-=t2i=wisjer] x| jeird TR i oiairla]sie winlein

i | THE DALLES ] l.

A L /-A-/

j—/ y\/\ AN \/V,...'/\”i Y 3r g L]

s D -] zes L]




Pege 22

HW=1738 -DE- ~

FIGURE =3¢

' GROUND  WINDS

B NEECC LRI

i~

[EYENE S o s \"‘\‘-i\‘\‘\Q\‘\l\“,‘"\]\i\l\*g“l\lk

MEAGHAM

KuotTs

A

A

}
|
~n/\/ V |

]
RO EEIRIRS plslslwisitiels

/

A

oINS

NEIEYLSEAAT

nltleiefaltitianiajtisAtann (Nisitisitiel

:

i LA GRANDE

| B

TN
VANl

KnotTs

S
? ’
&

[ oae) L ad 1208 P
OECIMEER A, BN

ey

e et . I



ET
vty

P

3
YR |

Page 100 HW-{7381-PE-"
FIGURE =32 AR

[ METEOROLOGY TOWER  WINDS

HANFORD WORKS
-1—1\1\- A% )B‘\,‘-.l'\[ |4— V14 |‘-Q\|\| 3 l\[\.\[\‘x{\&-‘{\\\ l-c \{Ni\i‘ \1\L~nk¢{\{\.b‘\] et u\],‘j\]‘g\,

100 FT. N

N | Pv—\/\ﬁ\“/
|\ IR RY

P T N e e I L R PRI &l"’\l\l“i“@"i‘i\i“ Sl s{ing™ i iny |3~

MILES PER HPUR

a

2Q0 FT

AL L 7
| TNl
L] I\

ol L M=ol STV LT S TSI IS D s s{s] s [N NI siesininil e d]wininiein

. MILES PER _HOUR
0\7

"

D

A AR ey B SR ot s s A A Bl

v wedi b e

3 T / f&;/f’\ /
AR / N /
| AL \ A

HOUR

PER

MILES

s
: ° o0 teco rumnc cTanoano |Tiue '
‘ G a ' 2 bnm 0000 0e0a 0800 T20a Te00 pre= — — — — — —
0 DEC. 2, 1949 DECEMBER 3, 1949 DECEMEER 4, 1943 . ..
' ¢

B = ]



- pege lQL

nw5«7sathE(f’ g
s
3 AFRY i A
ANV : . M :
H . 3 s
. 3 1%SS : H 5‘\'”
A EN t
3\ ,/9]—-]‘ i\'\‘w‘*a””
B Ve e
1~ ;s\./l/’
% ;E,nn ‘ i“”
: 111 : il
| hys : S
RVER A TITII
e HIERN gl
SR FEEER BRH Hn
Hn U
| a ;i‘,,; J ;:m |
RN
Ry
| 8y 3 S il 3
10826271 (B diss W g 3




JW08Es oAKE

HW=73m-DaEL ™ 1k .’ t

soaLE)

LEQEND -~

ﬂﬂll-l!

pENMLETON

1

}2’

an0sss LA

pEA LOGATION (EALFORTE
pEAN SEA LEVEL

- SUAPACE

ad=0000° ApOVE
[ ) 'OIILMI

‘e
\ :
\

1000 *1400 n/s

-----

J .
Z | : IO

= - °

g : 3 -
g ' 2 5l .

| |
? 3?\)\
: :

[ 0100-0800 1874




.r'dq:: lua |

w ﬂm.—.OZv—v mu_.—._OO.—m\/ UNIM\<— AUpAvuUdUIL s L AdA
J ALIOINON_3AILYI3Y__LN39HId ) gINIT_14v¥GVIQY AHO .
- 154 oo6l 6v6l € 930 15d oon_ 661 £ 030
o o 02- ob- ove ozt 02-
1 S PYREL LA 4ECLE) SE \qlmadmuuiw\\\ - 0
1
T - N m
N B _ / -ﬁ i
. ~ N =
™\ 3 ~ e
N o o
c / ' ©
/ v 0
> >
N z / z
~g o1 < @) |°—
/ v / .
N (Ve N
N . N
al
09 (S Gl
isd ool0  6v6l € 930 154 6v6l 3 930
O« 02 ¢ 0 0z- ov oy 0Z14 0 0g- ovl o
N . 3uH|\I!|! 6 .
87 B8 ~ (37— 3uniIvy3d s THY 3] JUTNIVEIINAL
N N
' LS AN - (9 N m
" S Ev/ N o sy < at s
) - N 3
/ 5 ™ z
AN @ N o
/ xGN ;1] / wNv
. / (9] N of / — (LS / m:o_
, ( (0%) N AN
(6 L
;J T T Rt Bt ik e ....:_..h»&agsﬁ,.s.zaaié_.I:.W. GZOWG-Q r.m; .GZm& ADIY, bk
i & Qe ...&. 50 Rags o LY AR RTRAT RS OB N - Janaet phid 1%, gl
R o SRR t08272h20

R .i...:.._c.“___ﬁ_HHA



H ~17 38k~

jof———

i5d 0061 6¥61 ¥ 030 154 00&l 6v6l v ‘030
oyt 0zt 0 _03- ov- , - 03- ov-|
loap<< (357 3UNLVEIINTT (3] LU CECL Tt 0
(o) N "
(gg) // .u_;_ ol
(a¥ n mo
.mmu /, = ™~ aF 9
/ AN S
12 -9 %
/ . W / m
. / % N o
\ L) <] > = = Zlon
N N
&9 N N N
(1:) N / N
(gt) N )
_ 154 0010 6¥61 v 030 ,
{gLONN) €31112073A GNIM & oY+ 024 0 0z- ov-
87)) (3+7 uc::zumzup Y
ALIGINAH 3AILY13Y LN3OHAd ( ) ) N
(g9) m
FUN LYY 3dNIL ) AN m
(s N
GINIT 01LVEVIOY A¥O— —— —} (63 N aF s
o (Wl N =
w
N\ &
1/ ot
g3IgNOSOIaVH dAdNVTIHOWM \ (z¢) NG o1
| 9¢ (o
AN
PN SO -, /
, _9¢— u%a: o
iz_gut—?h_r%m.&%%ﬂﬂw& ffr-*&.*&e_ m\ﬁ.k&%ﬁ_&f:z%?;iﬁzoi ﬁaﬁny&ﬁ?r.;i ERRTRTIRUY Uy IRY TR 2 T
TR e N AR - e s RASE-S41 T " oA 38 20X EAMIR HATS TR S . i )
) ) P .T:MW.N mu .w :




L
.

Page_103 HW =7 38102 - |

e e

. ~ FIGURE =37 ‘ ey |
%el33 EVOLUTION CURVE '

] - ‘

GURIES/ MINUTE

°°J¥°

9280

-

2

m
)200{9
I3

<l

)0

00
JOO0-
40
00 -
1300
J400
0500
0800
0700
0800



| ' Page 196 - Hw-17381-DEL7N]
} T : FIGURE—=38
xe DECAY CURVES
% SAMPLE 23 TAKEN AT 0145 :
<-SAMPLE 24 TAKEN AT 03I5 E
' 4
‘ 10! OHMS IN CIRCUT )
£z
| .
" 1000
(
§
< o 1!
& |z ol
Q ’ :
2 \ :
w ! )
0o 4= 1
{
“ N |
< |
Q i
» |
i
i
i
E

LR —— %
o \\
[
~ (-]
- DATE 3

T - e R . 2«2 >12



Al

M4

. H-wr\')%l'

t \J
m——

age
FIGURE -39

31 EVOLUTION CURVE

0g0

-

-00Y0

H00€0

(PST)

0020

TIME

-0010

00v?d

-00€2

0022

0012

00?

JLANIW/ S3IWND

il
A&

AL e GRS i

RSN T LT e e i TR R S

'OZu




s

dirths

fhye o

y')ﬁ,a]: 'R

ehetr Bl £l

R a0
Rer vizptdi TS ¥
o

o

gt iL s KT e e ALY B I S Ry M
€3 bt 5 Sl Bift G 1wt

g t-x::u.age«mr b
o

2o 6D
e
o
Ll

N
ool
!

.
s
.
P : .
.- “-.—-“ ———— i.
Thea. ’
. .
ks -

fidtie i

1

—

rage JUs
FIGURE— 40

HW-17 381

" CONSTANT AIR MONITOR READINGS

eV

o
c /m‘

|

RICHLAND

3 ]

P -

3

./'ir

o

[
B

o
I
c/m

200 WEST GATE

Q

|

l.,,-T—a—T( %K

™S

EVAS N

|
u

PN

il 2

200 WEST
IS

TOWER

|

o
|

(< adoo c'/m)

\
lla(m

ToYo)

c/m

|

L]

EOOO

10QQ P

~——1

/N.\-

~

l
\

Q

I
l

Ll

800

|
|
IR

(off scale)

— | 200 WEST '
——! TOWER 4
800
- B
~
4Qot ©

200

Sy &

30 |
NOVEMBER |

3

4
DECEMBER

L

!



f

“ ,‘WW ¢.N 12 91 1] | 90 Ve V6 !t Ui
- 00- _ ‘ | Q
3 A |
T 00¢
8]0}
» / n() . LP./ j/f { 009 7
°
) m,
a < 1— .(N : 008
q\\ 000!
: y sinoy ¢ sAD23Q
sinoy ¢ 342011090
_ __t Hn 002
ﬂ HOLINOW dIV LNVLSNOD <um< 00t
| _ | | 008

_¢ mm:o_n_

CLOB2bFH

b 1
N ..\\

"

AL 2]




3 - ‘,‘A‘G’E""”Q" ;1“"'11\-2.01.
COUNTING RATES ON GENERAL RADIO CRMS

Hw-173%/-DEL -
v

P ]
100 H AREA

el

Y
o

A s

c/m:

AN AL

{

GROPRRIRNT - i
o

TR T R ey (hR A S SR Ha

£
‘ ]P‘

¢c/m
i

o
l

o

Qo

BENTON CGITY

o

c/m

o
o
I

S e Y wg.:a-‘ "'lf-‘_"‘“'l-’“‘: !HL‘A‘."’&“.W,‘H Bw,wg ]

« 2 i I' LR )
(&)
o

O

SITE SURVEY instrument failure)

HEADQUARTERS

 Rooo

. £
- ~
% {noo J
0§ 1 2 3 ‘ 4 5 ... . -

[t
~
Les
o

¢

2 DECEMBER



) - L .
s ‘ Page_ 1l __ Hw-|738[-}z§t_—
. ; ' :"Y /

FIGURE —43

o

SPOKANE AIR BASE FILTER DECAY

EXPOSED 1400-2000 12/3

0|.

c/m

Pacific ‘Smn‘dard‘ Ti'm'e
1]
‘ 1273 12/4 ' 12/% ' 12/8 boesT 12/8 ' 12.d




'FIGURE- 44

Poge 12 HW-1T7381-0E |

HEy |

1 SPOKANE AIR BASE FILTER DEGAY

e

EXPOSED 1400-2000 12/5

c/m

Pcl:cific‘ s_to|ndor1 Tm?e

1278

12/6 2/7 ' 12/8 ' 12/9 12/10

1211



e HW-{73&

; j X |
FIGURE— 435 .
'MAP OF MORNING FLIGHT . :
' o , | oROUMDHOUSE
. . °DAV°EPPORT °R£Aaw/=' SPOKANE
ROGKLN . SPAFB
. ' e HARRINGTOM 9CHENEY
o o SPANGLE
: o EPHRATA o COESSA .
spracug FOONA
ROSALIA
: ° o TEXGA
'MOSES LAKE . MALBEN
SMosE ’ oRTTZVILLE “NcoaxpaLE
- 2
, =
2 = 0 GARFIELD
: 2 OWINONA
g" > oLIND - \oPALQ.ISE
S = \ =2
: - <
: i - o WASHTUCNA
S . “SoPULLMAN
= o CONNELL
il .
== °
T E 4 RIPARA
] *
5 % Q l
E YAKINA RIVER
GRIVER BEND

FIGURE~ 46
MAP OF AFTERNOON FLUIGHT

MRS MR

v

/noms\m
o WILBUR ' /

o ROUNDHOUSE

PN
- WVENPORT_ 5 REARDAN S SPOKANE . g
= nﬁ"&?xﬁk‘. SPAFR T
=
£ » o HARRINGTON o CHENEY
4
N o SPANGLE
% . o EPHIRATA , 0 ODESSA .
£ ) . oRODNA
, ) F T—SROSAUAN rexoa
. MALDEM
o~ o o MOSES LAKE . Lo © CAKDALE
- 2 o RITZVILLE
3
- 0GARFIELD
- ‘¢ ® WINONA
iy Y o oPALOUSE
<
T4 .)»
e o WASHTUCNA
»’%r : o PULLMAN
= o CONNELL .
=
- -};1:'_-.
RIPARIA
o - g
1082b3¢ S
=

%
wawiMA HVER'\{\- erttat A RIS . ¢ n e w e



R N T e gl

.
| ] -1

.'..: . _ :.ﬂ. _'. .

W D VIR L Ly nan

S e

11T

¢t 1|

ER

s I

1

| ——t—11T"]

|

§

EREN

TR W B Sy pagl +

14—t l\.l\!l.\l\l‘loﬁ ll‘l.\l‘l\..'\:l\.

i 11

1.3

G S SRR S Lo cug anat 1|I-|ll|A||.b‘

- 17381~ DE- JEV |

ENE

.\|.\|x\.|‘|‘l‘..\l

|

—

Tp il

!

]
|

|
\

E

!
!
.41

\

P BN B S, oo

]t l.l[.‘.llx'lv'l‘l

| ]}

T BB S ooy pum

o S PR TR AN
e B AR P A L
=rRThH -

T

bl -

/

e
Ko

108



N DA B
B U y
A
i
4 .
R TR B e T8 B g o s A
LR U (CO W e B : A T T TR B . 11 (LG Y IR A .
S i wu T O ML = RER NS TN < : 11 -
RY Il Bt (A RO R o bom o B l N4 § i
et 4 W K R
a1 ol - 4 | ' .

T .._._,3._.1_
i

el o
-J—. ......

: 1t
. ....—.'.-ﬁ —1 Wil
4 .._ B

Ad-mtet

0
=

1Y b
T

[

ik

'Y sk

e =
-t

E-1
-3

crw Joe v




-

¥
' -«
1 !
me17 —)e XY
o L9
PecZ 115
‘\_ | gt @ eum— LY
. '
. eyt~ Joponbi
./.’/
& /



-

TIES
e 17

. At @ o Ay
3 Emem

LI

o o n? s ammaw

- s @ el ¢

[082Z2bhU3



»
L
S 4
{n 4
215 ‘

20 bag Pre

xw-mai'VE"%Ev /
FICURZ 50-A
PACE 118

.m“

vonst [y
'M
% and ©
‘-F-' sre
weokre
WY
s agmenL




2=

% AN R AN AN R INENERRE ...Hﬂ,.ﬂ/.,f,-uu w,fﬂm.. SHHEAHHHEFAA
N~ FEEEEEEEEO A EHE AR L) N HEEN T EH B PR
¢ Hcieeri e eelr AN NN AR R AR ,Hﬂl/- I FHA A A HH
w HT.HH..H‘..H..u.,“”--“‘.,.,.-...f,. T EEER R T e EEN R - N

)
™
|
)
i
|
v
|
1
i
|
[
f
|
bl
i
+

| FIGURE -51
%

Pt
IR
R
v
[HEN]
bob oy
[
[
[
]
o
¢ 1 i
1 0|
. ¢ 1
IR
v
14 1
T4
[
i
b
S
RN
t 1
'
» M +
,
T
R
. + v
[
1 ' i
R
[
I
!
[
RN
oo !
v
t ] ]
[ 1 1
{1
[
[
[T}
] |
o
T
Lo
P
\
)
+
|
ot
[}
Vol
e
[ ]
i+ 4
RN
N i '
1 |
[
] b
1 1
. )
T T HANGES
{ v
[
L)
to
LHAN

I L

+
LN ALITTUDE ——

[
t
o
[
[}
i
L
[l
Vo
I
)
Lo
1o
Vot
[
[
I
[
[
I
[
v
|
I
[
v
bt
.
]
+
]
1
.
]
|
[
]
i
|
|
I
1
(
4
[
i
s
L
|
A
[
[
]
’
|
|
t
)
{
v
i
|
i
¢
)
i
L.l

]
1
i
1 J

-
[
T

)
{1
Yo

I Y !
'
L)
[l
]
;
\
ot
[
o
[
1
T
T
|
;
'

~ faatr

[ o4 AP




.PAGE 120

HW — [7381-Deu-JIEV |

g +—I70 CM AT 1200 3 DECEMBER (ESTIMATED)

FIGURE — 82
FLIGHT FILTERS

- \ .
- \\..
. P .
00 -
. — . e
’ | T~
8 * ‘\
|
o
42
2 FILTER 3 — 4
w CONNELL TO LIND
z—g _
3 THEORETIGAL 13! pECAY
i i®]
e OBSERVED VALUES.
g 10 ‘

216 C/M AT 1200 3 DECEMBER (ESTIMATED)

‘z —
00

N

8 N
—~—
§
e
1 =
. JQ_E
1 =
4g ——Ho FILTER 5—6
= |= LIND TO RIPARIA
[ 9%
T2 ,
o § 7
il THEORETICAL 113! DECAY
e OBSERVED VALUES
Q 1 ' N
.2 4 8 1o 12 ~16
< ] DECEMBER — 1949



. eay sy

L T o ot | b e stastd deinds
rd

- res ~e

R e L

S | D

= ATy

. . - L3

- - WS | e Q .

I e - -

=Sl R

oo uiblee o H .

el ‘e

hi"-—-—.:--—

N o gy e ten he
; ) —-:h- Fy

oo e de s e G0 w e ‘
3 M Y -\
p nry 0:-:-:..-.-;.- - i e o
4 -'nrﬁ.. ---.-.-;.—'- i de s\(}

" ™ . N
- ~» LA - « s e
A "J"‘.J, 4 - o mee - a o - '
Yo Damt T e
A “

. ‘”;/‘-/’V’\,,' ‘t3 i

.»‘a' ”"

L) -

'K 2
St evsmmres oLl

HANFORD WORKS

nemc-43
veu fAUWeS OB VESCTATION

W OTRPER e 1909

Y OF SRMTOMBISTE

DATE 41998 joR . Y 980 ]

".Il@""/?'

-

ne=i738.JE
%EV /

N

[082bU4T



eV !

|-pee |

HW=17
FIG

PAGE 122

.04

|||||

;;;;;
zzzzz

N

—— ol — ~

IRNENNE

PR
A s /

)
-\_‘m
/i

Y4

~ ~
llllllll

IIIIII
«

NN
W

2 g9
—- A ALY
: - N W
AN p
N v . N 4 ll
. by ~
N NN N NN
N = NN N

- GAsexn W/ LI
._._mm———ﬂw r.L

® CONTAPNATION OR YECBITINOR

lllllllll
ooooooooo

= r—ae—ar——I ol

=

—- s o

g SN SE R TR D &t sl ZLLCO LN



D B L.

Jure |

-

Pagl 132

ooy

009 —
oos—
0001—
0031
00K
0081
0081
0003~
0033
0093
0003
0083
0008~
0038
S
009¢—

1133
NI°AZT2

HOILY0O01 ONITJNVYS * o _ G G

SNOILYADTD
noVLS

(094D popDys) ‘By/9Nw 0001+

A TTITIRIIRIEEGK L,
\ 00“0«&0%%0?“0”0“0“0%
@V%ﬂs\én&n%%o’s“&on. %

SOXC OHHNKAIIS

‘“&Wﬁ”’.&\ Q %

02020 %0%
\\“Q"»noooous\sé
% ”’ &) \.
G

'

66l ‘21 438W30310

VINV dVO NOLN3E8-LW 3INVNSITLLVY

NOILYLI9IA NO NOILVNIWVINOD |
GG -34Nold

~
)
N
W
PN
)

R
o
T
E




Y |
1738_}F|7,EYI
-
3

006

HW-

009

001 — HOILVOO1 ONITANYE o

% (0aip popoys) By/onuw So_.m
006 —
0001
00N

003t

0081

00¥1—]

00917

er6l ‘21 438W3030
TUH  VNOIX

 NOILV.L393A
NO. NOILVNINV.INOD. |

002! -

o e e %%
0202070708
007020 %% %
J??ppwo

008! -
1233
H1"AID

30N
0050

&

)

Loy -

9G —~34N91d

1062ba0



A mpy

l' CONTAMMNATION OM YEGETATION
WO=ACTITY e
. SROENEER >
a L Ya.srERY PR ~= Y -y

¢ wasesm
bttt o= oo
o
e
ll“'!" - sesm
XIEN }
——— N
............ cosan )
K
SN }
AN CEbeSED © ¢ ¢ MY L
N\ -

[ 2 WYY Y

a———
| oo pm§
P ——
Chema——
T m——ees

. —
e iy

-\ 1

P e WA -

j ‘xv'n‘,_,is;::-:-:- :
AR i e |

= KRR
i;:;!jil!’l,' JililEr= oo _
it 1S T i -

"’l;ij! i eI 7

-------------
o ® o ® e Ce -~
R L L L T N )
PR T R I I R
..............
P E R R R R
- ®e @ o @ wamas
-w ® ® o @m a@w> o

i

P - SR,

087051 R

----------




PRV VR

-~ -

: \.

~
-y -m
 CONTAMINATICN OM  VEGETATION : .
M ® e0eas. .
[ T . ] [
R\ SrVCLs -y .
« s ® . ..2- v ! - "..
‘ -
ﬁ;.!g? ° - @ - ’ '. . -
?&%V L .
A Y
: ) ] - i
1082b32 - ) ) :




Hw- 738l Pa- -

rioumyg-87
EXTENT OF SURVEY
VEGETATION  SAMPLIe
orcDMER 1ee
Wi OIVOLENT DIVIIGN —= BT REVCY

— 2 o0 o s0ee e ITLEY O muVEYGD MMA

——eeae SADOW weNus
o 0. 5 wesew

(P naed
7

ey |



L2 S X

-

o it

“-nsu—DE"’Z Ev 1

Peoe UL,
-0
PROMINENT TERRAIR OF LXTENDED SURVEY

©o s VEYOTREE B, e o o il al B adeila ha e ol

L it It BY

ale




3

- - ~  FIGURE- 61 -
S - Hw-/738/-DEC
; DECAY OF ACTIVITY DEPOSITED ON VEGETATION | (R

—1 |" ’ ’ S Peyeldd e . ‘ Anw~=1i3as
1

L

3

L

E

4

3

200 < - RICHLAND

0 I~
\

B 888

/

PUOTOY

- PASCO '
\ )

/

/

" KENNEWICK

/

/

[ D 8 2 %EJ 5 5 1z2/13 12,28 172 112 1722




