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One ton:of izradizied waniuz with fifieen days cooling was dissolved froz a
two ton batsh loaded into a clean dissclver opn December 2, 1949, Calculated.
azounts of activity evolved were ACCO curies of I-131 and 7900 curies of Xe-133;
peasured values were higher than this by a factor of 2 to 3, Prsliminary caldm-’
lationa of the hazard were made by the method of O. G. Suticn and attempts made
to check these wvalues ty readings cn fixed and mobile instrurents,

The metecrological conditions during the actual hours cf dissolving were
unstable with the wind wveering from a scutherly diresction at the start to g neortha
erly directicn sbout helf-may through the run, Rawinsonde readings at Richland
during the run indicated a shallow surface inversion with an unstable condition
eloft. It is postulated that much of the dilution ocsurred akove the inversion,.

Readings as high as 2 x 10™% uc/1 of I-131 and 2000 to 3000 ¢/m on portable
Gelger counters were obtoined within a radius of 4 to 5 miles from the stack,
Sigrificant readings cppearcd in the Richland - Pasco - Benton Clty area about
noo;} of Deszmber 3. CLCctirated maximum concentrations vwere on the order cf
107 4o 10~° uc/l of I-131. Questionable posiiive readings were obiained om .
filters at Spokans on Deocembexr 3 and December 5, 1949,

Aircraft measurerents made in the direction of Spokanme on December 3, 1949,
indicated peak activities in the morning at Ritzville and between Richland and
Connell., It is postulated that the peak rlosest to the project was due to I-131
xhile the one ‘at RitZviTlle mas due to Xe-l33,

Considerabtle depositlon cccurred particularly close to the stacks, Positive
vegetation readings, above the permanent tolerance value of 9 muc/kg occurred
over a region extending from The Dalles, Oregon, to Spokane, and from Yakima
to the Blue Mountains, The rate of deposition_in water was estirated at 2 x 104
nc/meter3/mr/uc/l; and on vesetation aa 4 x 10° ue/mster®/kr/uc/l. The I-131 em
vegetation dacayed to background with an eight day hali;-life. :

Exposures of clean poiied plants in the ares gave/results comparabls %o
those found in other plants. A4nimals collected from the region indicatad that
specimens from within the oroject boundary received thyroid irradiation varying
from tolerancs to 80 times tolerance daily. /
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DISSOIVING CF TTZiTY DAY METAL AT HANFCED

TTRCOUCTION:

The Health Instrument Divisions were interestsd primarily in cbtaining monitor-
ing results to mce that no one was overexposed to the active fumes, and secondarily

in the travel of the activity and depositicn-on_the vegetation,

~

Since 4t 43 almost impossibls 4o write such a repcrt_wi‘:.hout'designa‘bing areas,
buildings, terrain featurcs, etc. by their local names, Figure 1, included in the

introduction to ths report, is a map showing the location of the more prominent
features,
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IT. TPlarning

T Upon recelving this information, each group -participating started more detalled

work directied towards obtaining as much information as possible from the operaticn
and sseing that the fimes wers liberated safsly. 4n outline of this plarning is
given below since much of thc work éone 2t this time aided comsiderabdbly in intere
preting results,

4. Teather Requized,

Tith this amotmt of activity being released, good dilution of the fumes bafore
' they came 4o the ground in the arsas wore required to avoid gross contamination of
ths buildings and possible exposure of porsommel, Criteria decided upén for weather
conditions weres. - _
{1)e an iu\vertad vertical temperatuz\-e gradient extending from the ground to
several hundred feet above, This stipulation xiecessit;tgd sch;du'ling the rurn during
night-time, as it 43 only than that inversion corditions at Hanford Works ars fre-
.qusnt.
(2). ¥o rain, fog, low cloudiness, or other factor which might prevent the
Plane from flying, '
3). Liat 1o mode:rate,wind spoeds 15 mph at the 200 £+, lovel was decided
Tpon as tho uppar limit of pormissible wind speed,
(4). Wind from a westerly or southwestorly direction so that the plare would
oot be foresd to f1y in the vicinity of such rugged topographic featurcs as 3600
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foet high Ratilesnake Mountain to the south of the aresa,

(5). Comditions wherety the bulk of the stack effluent w;:uld stay alaft, 4

‘diluifon factor of 1500:1 was decidad upon as the lowest permissible factor.

4 review of datz from tiie past several years at the HW heteorology Station
showed tha® during night hours at this seasen of the year ithe "aloft" condition pre-
valled 763 of the time, arnd that the sy coverage averaged 4.7 on a acale of 10, ]
Hourly wird speeds betmeen Q300 and 1200 averaged from L-6 mTh at the 7 feet level
t5 10-11 mch at the 40C foot level. The prevailing directlon was norihwest, 4
moderate inversion usually overlies the az;éa at night, forming near sunset and tere
minating about one-half hour after sunrise. Norzally, precipitaticn is infrequent
and the probability of its occurence during any particular 24 hour pericd is always
small, l

The above statistics indicate that the chance of finding favorabls metecrclog-
ical conditions for the dissclution on any particular date might be gocd, HEowever,
the moznth of November, 1349, was plagued with inclement weather which included two
periods of recurrent storms with attendant wind and rain, interspersed by s 10-dsy
stagnant periocd during which ceilings were continually low and fog was present on

an average of nearly 10 hours each day, This inclement weather necassitated poste
pcnewent of the run for cne week, |

hS

. Cn the mrﬁing of ﬁacembar 1, the United States Weather Bur;au in a special
fTorscast %o this plant, predicted that the snd of the current series of frequsnt
storzs was in sight, and that conditions favorable for the operation could be exe
pectsd Ly Saturday night, December 3. The dissclver was then loaded so that ope::a-
tions could begin Friday night, December 2, if conditions wers favorabls,

B. QCperationa

The ¥S® Division, in chargs of the actual dissolving, electad to use the spare

dissolver in the MW plant (200 West Area) so that the "heel"™ resulting from the .-—\_/I
LY

dissoluticn of enly a portion of the metal charged, could be storsd in the dis- /
salver for sn additional cocling perisd. Two tons of metal pushed on Kovember 17
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wess loadsd':into a clean dissolver on December 1, 1942, and the jackets dissolved
on *he 12-3 shift on Decczber 2, 1949. Tho actual length of the dissolving tize
cc3d not be predlicted accurciely siance normal opcrating procodﬁ:e calls for those
Tone of me‘c:al per charge on top of a one ton heel, Arn estimate of 12-16 houss for
the dissolution of one ton was mde,

The amountsz of I-131 and Xc-123 in the metal after 16 days cooling were
esiimated at 6150 end 6070 curies per ton respectively. Assuming thzt 50% of the
ioaine(z) remains in the dissclver and that there is a 30% increase aver the avarage
In the amounts of fission producté in the ocuter portion of the slug, the. dissolu~
tion of one ton would liberzte L0CO curfes of I-131 and 7900 curies of Xc-123,
Sinea the off-gns scrubbers wers not operated, all of this activity would be dise
charged from the stack, i

The rate of dis_ch::.rgc was estimb.tac’-. from €hrec evolution curves measured in
1547 by the B, I. Divisions, Thess curves indiented th#t with an eight hoﬁ:' dise
solving period the Xe-133 reaches a maximum in 1-1/2 hours and the I-131 reaches a
maximm in 3-4 hours, Extropolation of these curves to a 16 hour dissolving (Fig.2)
indicated a xsnon poask at about throe hours and an iodine peak at about seven hou.rs
aftor the start. The maximm rate of omission was estimsted at 0.41 curies/sec
Lor Xe-133 and 0.14 curiss/sec for I-13I, These values would amount to about 28
uc/l of Xe-133 and 10 ue/l of I-131 4in the stack on the basis of en oir flow of
25,000 efnm up the stack.

Ths stoert was planned for 2000 on Dacsmber 2 as a compromisc between the dir
Forea's desire to start at 0100-0300 on December 3 so that the meximm would cceur

about daybroak, and the oporation's need to start as socn aZter sundom as possible

3o that the bulk of the activity would be liberatod before the inversion troks tho

noxt morming,” With the stort at 2000, tho maximm Xe~133 activity would occur about
midadght and the maximm I-131 activity would occur about 0300, with a total of 12
hours befors swup to eliminate ;nst of the activity,

- .'-..}-—-mﬁmmﬁsm:w:p' *
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- Extra. wecther forecasting and obaervation statiops were set up by the A3x
Viether sorvice to augment existing stations in order to-obtadn suflicient data
£orr forecesting the movament of the cloud 2nd to correlate the existing copditicons
- with the nctivity pattern fomnd. . ‘ _
R.ePOr*-S of foroeasting and observation stations over the Northwest wers ulilized
"to gst # clear ploture of the weathir for wecks before the test. In sddition, &
- zobile Rawinsonds statlon and iwe pibal units were moved into the vicinity of the

Henferd Project for a more detailed anslysis, The Rawinsonde it was placed ab

the Richland Alrport and one each of th and Moges lake, -~

Force Base, Oklahera, An additlonal forecaster was sdded to the staff of the Spo=

B Xens AFB Weather Station especially to forecast for this test, V
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Backgrmmih welnss wers agtehdished for the Aeidal imtmshts scSor to the Tm,

Flights wore made at diffaorent oltitudes over the area and the ﬂnstrmnen‘b values .

£8000

mers plottsd agalnst altitude chenges, A set of curves for the principel instru-
3 'menta appqars in the section on equipment and procedures. .
- < ». Site suver =
_ The E, I, Sita Survey Crew wa interested in checking upon the hazards encown-
] terod in the rﬁnpluamintomtinnthatcouldbeobtaimduponthaspmadordo-
position of activity. A series of ca.laﬂu.t:lcns based cn tha work of 0. G, Sation ..3
ond otbers on the alution of gases in the Tower atmstare wore peu-romd (3 ""

5, 6). Thebuaicaquationforﬂmaecalculaﬁmaim e J’{‘“:?
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K(x o 2) gconcentration in gns or f:,u:'ies/xm?.te':3 a’c. a point given ty the - S

4 !‘ -

ccordinates x, ¥, z on & systsm ~“here the origiz is at the source and the x d**f.c- *? =

tfon is down wind, =
o~

Q - rats of emissicn in gus/sec or curies/sac. '7
Gy, Cz - are virtual diffusion cocfficients for the Oy and Oz directioms, respec: i
tively. .::
Yo

T - Mean wind velocity in metors/sec 3
n - 2 pure pumber 1ying wetwsen O and 1. The precise value is reportsd as a mea- ‘:-
sore of the stability of the ntmosphors. =52
3 - the height of the stack in meters, R

Values of the coefficients C7, Cz and n were abstracted from pepers of Sution's
as he used them for tosts in Porton, England, This is one of the weak pointa in
such a ealeulation since the conditions at Hanford are wmdoubtedly differsnt with
Togard 4o gustiness, etc, . However, it was i‘olt that estimations by this method -
would be valua‘bla in foreseeing hazards a.nd in interpreting results. The coef-

f4cients uscd in the ealculetions for a 200! stack are glven in Table 1.

Toble
. Coefficisnts for Sutton's Equations on
Diffusion in the lower Atmospners

Atmospheric n T Cz = Cy
Condition .

. Yatars/sec
largs lapse 1/5 7 104165
Zero or srall )
temperaturs g:r:sdien‘t 1/L 5 0.095
¥odorate Inversion 1/3 3 0.060
large Inveraion 2 0.0475

0008311
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In Figu:"; 3 appear .the calculated concenirations from a continuous point source
200! above the ground at distances up 10.200 miles, These concentrations are ths
maxizum expeéted along the axis of the cloud if it is assumed that uniforz meteorc-
logieal ccnditicns and {lat terrain are encountersed th.‘o\ig:ou‘; ths entirs path of
the cloud, Two values are glven for each distance: (1)4 the ccefficient c_:f the
squation X = Lk -g—- wheTe Q is the rate of emission in microcuries/sec, U is
the wind speed ia metars/sec, and X is concentration in uc/l; and (2) the ac‘:.ua]:
concentration for an enmission rate of 0,05 curies/sec {close to the average expectsd
Tor I-131) and a wind speed of 11 mph, |

Flgure L presents an estimate of the vidth of the cloud at various distances
if At i3 assumed that the wind is steady in- cne diroction, In this case the cloud
width is defined as dhe distance betweun the two points on the extremities 4that
have a concentration cne-tenth of the peak concentration.

The maximm activity expected at the ground is presented in Figure 5 under the
same conditions as for the air concentrstions., The ground patisrn expected for a
steady modarate inversion condition with a wind speed of 11 mph is given in Figure 6,

Flixed instruments were located at strategic spots whers power was available en
4he reservation, The location of mcnitoz:ing instruments during the Tun is given in
Figms 7. 111 of the counting rate meters and most of the air scrubbers were put
out specially for the operation scd later rsmo.ved. '

Yield cxrews to carry ocut the following jobs were planned:

{1). Two men in four wheel drive equipment were to atiempt 4o locats the point
of maxiram alr concentration and make traverses across the cloud taki.ng readings
" on poriabls G comtar; and small scrubbers deaigned to pull ens cubie foot of air
through a eaustic solution,

{2). Ih_:;e men were to operats a radic transmitting G counter, built bty the
HEsalth Instrument Development Group, This unit was intanded %o be sent uwp in a

0008372
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= palloon to several Iundred faet so thet traverses of the cloud at the axis could

(3). Cme man was to travel freom the intarsacticn of routag 4S and 235 to
E#x?? geveral miles above Hanford reading detachable chomters every mile and taiing szmall
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. %% © the special units set up by the 4ir Forces by telephone,

gerubber and portable GM readings,
{2).

Two men wers to travel fror Pascs Yo Comnell with a recording Gu couzter

4

’
and 8 1-1/2 CFX air scrubbor operated from a mobile gznerator.

(5).

Ono man was tn check 2l insirurents during the run and tc take small

_ gerubter samples on the reservation.

fE. Coordinaticn

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

" tion, the H. I. Emergency Plotiing Room a2t Pairol Headquarters was used, This

allowed the use of three teleghcnes and was conveniently located to WGiB, the pa=-

-

trol radio station. Thus it was possible to cbicin regorts from the field cors
_; by radic, from various survc§ groups by telenncne, and metecrological data frem
This also allowed the
use of the plotting rcom facilities in conditions approﬁimating those of an actual
-, emergency and was very valusble in gaining information on teckniques,

' The plctting room was manned by Health Instrument Pers&nnel Prom 1900 on 12/2

%c 1000 on 12/3 and by ar Air Forces representative from 01CQ on 12/3 to 1000 -on
12/30 ) . ‘

. -1l = _EW-17381-)E-
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IIT. Euinment and Procadures
t In gencral, a btrief d.scussian of the equipment and procedures nsed for a

perticular reading ‘or series of readings is mcludsd in tke section prasemting
the date, This section of the yeport is intendad to dascribe those items which
were used gensially thmughout the 1vm and procedures vhich wers used in the apely-

815 o.f — M,; o~ c Neuiy e o TR SN Y AN IO R ey
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A, éi_r_l“.ma _ %
1. Atoosvherio Couduotiv‘z Avocratis P -

¥, The Atmspharic Conductivity Apparatus is essen‘tial_ly the same unit that
Tas used cn pcr:e'vious tests.{l) Ths only change is in the mcthod of signal amplifi- g
catdon and recording, A vibrating-cordenser momitron and an Estorljnn—f.ngus Recor- \
dsr rgplace the vacuum-tubs elactrometer circult and Brown recorder, y

| The vibrating condenser converts the D, C, potential dovolopd ecross the
cepacitor by & collected charge from thd collection tute, into an A. C, voltage
which is tb.e.n amplified, rectificd, end mensured in a vamﬁm-tuba voltmetar eir-

s amsr s, ws

cuit. This monitron i1s bullt erownd 2 modified vib.rat'ing condenser vhich waz usod
in the APH-1 redor sltimcter (Part Y-101, Stock No, F255062-501). Modification
of tha condenser inelwded the addition of a material qf high insulsting properties
betwean the plates end electroplating the vibrating diaphren with 24-Yarat gold,

A two-stage 40 mpli.tie'-, a rectifier, a vacm.nn—tuba voltoeler stagn, ond on oscil- ‘.j‘.
lator for the vibrating condonser comprise the vacmzn-tube mit in addition {;o the ‘
conventlonal power sopply.
The lomizatien mta 1s rocorded an a‘O—lﬁlﬁamote:- in thc itqm.‘:: th-c Estur-
 lne-Angas rocorder, Ih.om 13 on edditdonal indicator on th;a‘pilnt'.:s :I.na.tnment
penel. .. -

Tromgaamamﬂehleonthisextremlyztabhnmﬁ.tmn mtc.hqnﬁm

S ‘.-.-.. -

front pansl a]lors—tha operator to ch.oose the ms!: raitablc x-nngu tar t!m 101:
These renges differ 4y &ppmximtcly a :Cactor of tan, ,with Yictmau Himeg;pmcis-

SVS-TY a8y 9.t 6099 CC TT TB/BU/GU .



RL, Dzml-Channel Adrborne Unit

This mil ws described in referenca 1 and more fully by the aesigne:s(7).
Howover, becanse the "C"® chamnel want gut Just priar 1o the mun, the sat uns wsed &s
.a shmig:t countiag rete moter with mo toincidenca cancollation, AT
The tuba bank was differont from these originally usud Instecad of the
metal counters, glass munter tubes vere inserted intg I brass sleoves by the
" instriment division to g:.ve mpproxiaatoly the same density as the motal counter,
3. AMC Filter Pox '

4 standord ALC filter dox is mownted on tha aircraft in the posi‘bicn shown
. in Figure 10, B accommdates twa 8" ;cIB“ filtars nnd passes abeut 450 cubic feed
of air per nirmta through cach filtor at 150 miles per bour irdicated =irspoed
4. External Countar Tube L N i

+

For the first time on the project, an th‘cmul beta counter vas used,
The assembly consisted of a Tracerlab stoinlees stocl,counter tuba moumicd atop
the filter box on two alumimm brackets. A& dafloctor cop abdelded the tube from
ths diré:t blast of the slip-stroom and also eovercd the co-axial comnecticn,
The ca~ixinl cable possed through the fromt moumt opd terminated at a pro- e
Just inside the cabin of the alrcrafi, Polsos from this cathode-i‘olloner stige

-

were fed into a smler ror sounting,
Then the. tube ms subjected to noer froezing tempcraturos it rrzctically
coascd counting, However, under -warmar canditions tha porforvancs was verry g:od
.4 akctchandphotcgmphs ufthe menhhfoﬂmin?igma]l 12 andla. -

5, Scrubber-xn:tc.uaﬁm" . _ . L

2 ‘ AL - _ P
0008315 The Health Instruments MM.M:{::&Q olrcratt a svet "’1‘{‘56/35 :
& SYs-T4 g8Fy Lt 60 Ce: 1T iss/80/60 .
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sigmed o ":sc:-x:.b" the icdine from the air pessing through it. I ccnsistod prine
tipally of _; tank containing about two gallons of scrubber solutlca (505 0.5N NaCH
and 50% 0.1N NapCOy), and two glass m?ol filters (Figure 14). Sligsirean alr flowed
tasugh thé 1iquid from the botitom and splattered the caustic seluticn on the filiec,
Toth the soluticn and the filters were analyzed for lodine csnient,

Dicfisulty was encounterod whan the system was In operation, It was found that
Yy taking the air for the scrubber from the exhaust cnd of the conductivity tuba,

yne head af solution roduced the nizflow througn the conductivity tube {fo such a low
value that much of the conductivity sencitiviiy was lost, and the scrubber had to be
disconnectad du:'.ng the flight in order thet tho readings taken from the conducti-
vity meter would be reliable,

6. Halogen Detector

A standard General Electric leak Detcctor was put aboard and equipped with

a recorder. The probe was taped to a window with the tip extanding through the win-
dow into ths slipstreanm,.

B, Site Suzvey

Portable Coiger Counters used for fiold measurements wore mostly the Vice
4oreen Modsl #363A 83 listed on page SC¥-25 of the AEC Radiation Instrument Catalog
#1. 4 Zsw readings wers nade with the F1-Tronics Portablo Countar Model #Si3 as
l4sted on SGM-1Bi of the same document. . '

Ths countes used for the balloon asccnsions was a modified mack 11, Medel 21
Tnit put out by the Radiation Counter laboratoriss, Ine, This instrument uses a
Jow voltage thin wall counter azd is knomn locally as the “atomic blinkor®, The
case a2 all surplus parts wers romoved and the circuit rearranged oz an alumizun
rod £mmrk tith the tube protruding undermeath so that all pesaible woight
wuld be rumved 'Ihe high voltaga was supplied from ten minimax batteries, Each
irrulse was transmitted on a Srequency of 19. 7 megacycles b7 moans of an 11 mster

artorma which formed part of the cabls holding the balloons to a mobils pullcy on

" fas
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ithe ground. :‘I'he counter pulse medulated a national HRO receiver which detactad
the. ca.r:ier;'; the detacted pulses were recorded on a Hallicrafters lModel 34
dig enbothm; Sezler.
The cox.mti.ng rate meters spotied around the area were General Radio Uniis
ding into Zsterline-Angus Recorders
They operated a glass G counter with a 30 mg/czz mall and
a cathode 3/4" in diameter by 3" long. The counteré were fastened 4o the outer
mll:s of buildings at minimum heighis of 5! above the ground., Im every casag,
+hese counters were surrounded by a heavy wirs scresen to.protect f'rom darage,

The constant air monitors weze M tubes, of the same type as wcs used for the
counting rots meters, surrounded by an anmular CWS type é £ilter paper ihrougn
vtich air was pulled by a Motoaire pump at a rats of 1.5 - 2.0 CFd, These tubes
record readings om a Loeds and Northrup Recorder through a counting rats meter,

The Filterabls activity is then evalusted by noting the Increass in counting rate
over 2 glven pcriod of time, Thesc readings are subject tc fluctuation in the
natural radicactive mnterials in the air and carceis needcd 40 insurs that only
incrsases in counting rates due to the materials with longer half-lives are read,

Tixed serubbers containing a 0.5N NaGH snd O,1¥ NayCOy were improvised from
Tour liter ﬁltar flasks, About one liter of the scrubber solu’cian was placed in
ths flgak and a piece of saran tubing inserted through a rubber stapper so that
it loy coiled in the soluticn. Alr volumes of 1.5 tc 2 cf= wers pulled through
4bs saran tubing and out the suction nozzle on ths flask by a Motocaire puzp, This
gives a satisfactory unit for tecporary use with an efficiency of about 50%. .

.Small scrubbers to be used with a hard pump for spot samples of ons cubde foot
eonaia‘badofalt/uttubemmlongandzc:nindimeterwithutmholonxbber
stopper. czne":hnle in the stopper held a straight plece of glass tubing leading to
the botitom while the other bad x right angle piecs tarnirating just under the stop-
por. A wad of glass wool sbout 2 cm long was placed ha.lr-w'up the test tuba.
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These were gperatod by placing 20 ml of a 0,058 NaCH-Q.1¥ NapC03 solution in the
tube, and pu%.l‘.ng 30 liters of air slowly through the solutlon, The glass wool
broke up ent:rainment and allowed intimats contact botween the air and the aoluticm,
4n estizate of 50% efficiency was made by calibrations during the rmnm.
C. labecratozr

4 large number of scrubber and vegetation semples were analyzed efisr the

i
Y

umn,
Serubber solutions verc analyzed by necutralization of the caustic with niteie

acid followed by a precipitation w¥ith silver iodide and filtration through a 1-1/2"

R R et T ke 2

ashless filter paper. The filter paper was counted on the first shelf of a mica
window cownter (23% geometry) and corrections applied for backscatier, absorption
iz the counter window, and sampls size.(a) Spiked samples accompanying the analyses i
averaged 50% yield, _' : -
Vegatation samples wore analyzed only for I-131 according to tha procedure .
developed by I.eboauf.(g) In avery cass five gram samples ware used, The results

wers calculated to uc/kg of vegetation by use of ths overall Field values obtained
by running spiked samples,

X
Considerable dif{iculty was encountsred with these analyses dus to the
F=esence of large quantitles of I-131 in the labeoratory following the mm. Sezube

ber samples wers taken in the laboratory at various timss with the results pre-
asented in Tableo 2,

0008318
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SCRUSETRS FROM WMBCUATHRT . ] 16
Date -, Timg 41> Cone, Remarks W
: ue/1 x 107 ‘
12/5 1530 79
- 1830 36, Air cooler of? :
2130 57 Ad> eoglar off %
2230 78 Air cooler off ] §
12/6 oS00 ' 7 Air cooler off b
.00 38 Seresns cleansd-Alr cocler on :E
12/7 . moraing L6 Air cooler on B
12/8 y 1400 24 Air cooler on X
12/9 0930 30 dir cooler em it
1330 5 Water in air cocler cleaned i
- 2330 19 E;
F-t

It is believed that most of this contamiration originated in the air supply
systen which pesses the eir through wet zads mith the water recirculated, 4 sexple
of the water from this unit on 12/5 geve 0,38 uc/l.

'l"

IURPRENEC Y ST SR ST ied il SATTERE

Az a resulit of this contamination, the blank vegetation samples gave positive
results for several weeks following the run, The activity found in such blank

sarmles is glven in Figure 15 which ig a plot of the average -of all samples run on
a shif%t versus the tirme Tun,

0008319 -
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Iv. Meteoz:olog

Ade GSnersl Conditions

On December 2, a cold front oriented in a northwest-southecst directicn
passed the':HN Ee‘tcorﬁlog Station at 0500, 4lthough there wa;s considerable cloudia
necs with shower activiiy prior ic this time, skies clearsd irmedlately afterwand,
Scuthwest winds at moderats to strong speeds began sometime prior to the freon<al
passage and ccﬁtinusd aftermard, The weathaer outlock on the meorming of the 2nd,

however, was for substantially reduced wind speeds after sumset, Tho current fois

- weather was expected to contirmue, and it was anticipated that an inversion would

form early that ovening, Thus it was decided to go ashead with plans (Section II)
%o begln the run that evening. '

At Harnford Works and at all neighbc:;ing stations from which reparts are
>eceived via CAA weather brozdecasts over the radio, weather econditions wers ideel
during the entire period of the 1;11:1. Skies wero clear for the most part, and no
stations -repcrtad any precipitation or fog, Only at Spokane was there any appre=-
ciable amount of cloudiness, Hers the sky was broken %2 overcast most of the
pericd, with a ceiling of about 5000 feet, All other nearty raportiag stations
bad either clear skies or high thin scattered clouds and wmlimited coilings and
visibilities, Spokane was alsc the only‘nearby reperting statiog with ary appre-
riahle wind speed during the time of the run, Hers the wind avarsged about 15 mph
from the ST until 0200, after which tims the speed declined to less than 10 mph,
Falla Walla reportad SSE 13 mph at 2030, but all subsequent Taports mera of winds
of less than 10 mph, Ellersburg had tha lightest wind of any rsporting' station
during ths +ins of ths Tun, and this station also bad the lowest tecperaturs, 21
degrees being Teportsd both ot 0630 and 0730, The average of Ellensburg's 1,
hourly wind rsp;:rts from 1930 %o 0830 incl, wus only 2.3 mph. No reported spoed
excoeded 7 zph and calm was resported on five different occasioms,

The weather maps for the perisd show a ccld front passing through Helorma and
north of San Francisco at 1030 oo the 2nd, (Figure 16) This is the sams front
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shick pessed Hanfard Works at 0500, L steop pressure graodient on the 1030 map ac-
eamrts for the strong winds at HW at the time, The 2230 map of the 2nd (Figuwe 17)
shows a further advance scutheastmerd of the cold fronmt., The stoep prossure gra-
disrt which was affecting Hanfard at 1030 had by now passed easiward recult :Lng in
1leht winds,

The map of the 3rd (Figure 18) shows the entire Inland Empize to be undsr the
5nf2~.xan§e of a high pressure cell, although a new sterm £xont off the ccast has
brrught rain ‘tc"the western and morthern portinms of Washington by 2230, Beczuse
of the flat pressure gradient on the 3rd, winds in the Pacific Northwes:t had quite

¢ varisble petiern, Hanford, Takizma, Ephrata, and Pendleton had mostly west to

. gesturest flow. Walla Walle and The Dalles, on the cther hand, hed mestly east to

southoast flow.

The raps of the 4th (Figures 19 and 20) show the new storm front advu.ncing
eastward with a warm-front type ::cclusion shown pessing east of Vancouver, B.C.
and west of Laka‘view, Oregon., Winds on the 4th were NW all day at the HW Metscro=-
logy Station, and were mostly ¥ to W again at Bphratn, Yakima, and Pendleton.
Lawiston, 'Nalls. ¥alla, Meacham, la Grande, and The Dalles all had mostly E 0 S2
winds on the Ath, while Spokaone had NE'winds on this dey.

The 700 nzillibar constont pressure chart at 0700 on the 3rd (Figmo 21) showa
4hot the eold front, which passed HR 26 hours ea:lier, vas now lizkad witi a wasm

front approaching HR from the S, The resultant warm air advection brought in-

_creasing high cl::udinese %o HW during the day, The chart at 0700 on the 4th

(Figzme 22) shows warm air advection over all of Washington, Oregen, and Idaho,
This brought light rain to large portions of Jashington and Orogon befors 2230.
Hanford lay fust outsids of the precipitation belt at 2400 om the ith, tut light
Tain began f/alling at the Metaorology Stetion at 0150 on the 5th and continued
wmtil 0510, leaving 0.05 inchk of precipitatlacn,

In the 24 hour pcricd ending at 2230 on the 2nd, the pracipitation erea

TN DU 15 g '
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covored all of Washington and 2 large sectlon of Oregen. Armunts, hovaver, were
light, This precipitation was all associated with the cold front winich pasgsed

the HV Meteorslogy Statiorn at 0500, Precipitation amounted to only a trace at this
station,

- - -

MNorthwest was .confincd to the westsrm and northerz positiens of Washinghon. ants,

hovever, wers neglig:‘.ble, as skies were mostly clear afier the fr::nf‘e.l passage on
the previous.da'y.

During tha 24 hours ending at 2230 FST on the 4th, the new f{ront advaneing
from the Pncific brought preeipitction 4o nearly all of Wushington and to more than
half of Oregon. Amounts wore mostly light, although Tatocsh Isln.hd reported 0,54
inch, The HW Metoomlog‘Station had nn precipitation uwp to 2230, but roceived

0.05 inch of rain during the ecrly worning hours of tho 5th as the storm spread
eastward, |

B. Temper=turas

The air temperatures 3! from the ground as measured with an elactrical
resistance thormometer at ‘thé 622 Building are given for the period of the run in
Figure 23, After 2 high of 54°F at 1250%on 12/2,° the tempernture started a dowmne
ward trend until a low of 24°F was reached st 0750 on 12/3, -This was the lowest
tomperature recorded at tha station since October 20, Tigurs 24 shcwas the observed
instantanecus tempercture differences between the three foot lsvel and three of
the towsr levels from noon on 12/2 until nmoen 12/3, This graph shows that an in-

version formed promptly noar the tims of sunset on tho 2nd, and lasted until more
than en hour after ut::zr".se the next mmiué.
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Table 3 ‘E
‘__ . . Dilution FackcTs -
‘l : Time ' ‘ Dilution Fackor :¥
- 2030-2100 1400 E
2100-2120 1600 ! :
2130-22C0 1700 _ ‘ i§
2200-2230 . 1700 ¥
2230-2300 . _ 16C0 : H
2300-end _ ‘ ‘ alof¥ .
. The term "dilutlon factor" was used by Dr. P, E. Church to descoibe the mini- sl

mm dilution of goses thot Tould sccur befors thoy strike the ground under the
existing meteomlcgicnl canuit‘ons(m) Ap "alofi® ccndition indicatcs that the

gases ¥ill not reach the ground within e ~adius of 5-10 miles. These factors wers

1!

peasured Ty DT. Church with a smoks gencrator and ligh’c. absorption apparatus and

K T2

cor:ein:bed ampirically with the meteoralagical conditions.

- The suxface tempe-rstures and instantanoous differcnces tetweon the curface and
ﬁwer temperaturss are given in Flgures 25 and 26 for December 3 and 4. A1l meo=
surements were mads at t’r;e 622 Building.

C. Finds
The sur*‘ace inds from 14 statdons in the Pacific Ngrthmst are summarized

g in Figures 27-31 inclusive., These cherts 111ustrate the generaﬁ.y low wind speeds

2 premlanft during the 3rd with gradual incTeases during the Ath, The winds early

:; on the 3rd-vweTs charactorized throughout the region by their inconsistency 28 to

= directicn. This would be expected qith the low speeds encountored.

4dlso given 1n Figare 32 ore the wind velocitiss recorded at the Katoorology
Tower for the 100' leval, 200V leval and 400! level. Lesultant winds at EW and at
nsarby stat;.cns from vhich data oare availablo £5r the period coversd by the um,
are given in Table 1.. At HW, the f{igures are based on data taken with roged %0
4he contiruous tracss on the wipd recorder tapes from 2000 wntil 08QQ. At other

stations the figures aro based on 49e instantansous velocitias reported at howrly
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1ntarvals fom 1930 ¢z 0830 incl.

¥

§ Table

y RESUTTANT SURTACT RDDS

i

X Azimith Resultart # | Ave. Specd af

k Statden of Resultazt Wind | Milss Gone By | Resultcat Wind

2 Lcat o

BR - 71 Level 285° 15 1.2
EY - 50! Level - 279° 22 2.7
F7 - 200 Level . 2780 61 5.1

4 B4 - LCO! Level 277° gl 6.8
Takion . 25L° S 18 1.5
Spokane : 2539 : 116 9.7

| Falla Walla 1.8° IR 7.0
Pendleton 1330 ' L7 3.9
The Dzlles 1410 13 1.1
Ellensburg 3309 ' 16 1.3

‘A seriss of pilot balloon resdings zade by the U.S. Weather Bureau were ob=
(] 4ained for the country for the pemiod from 12/2 to 12/4 1949, The data cbsiracted
feom tho maps submitted for stotions in the Northwest are presented in Table 5,
Tho speeds are recorded in Yoots os is customary in such maps. To convert to miles
5

per hour multiply by 1.15; to convers to kilemetera per hour miltiply by 1.85.

K4

;
’
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Table
TTEATIER RUR=aU - WDMDS ALCST
. knsts
Tim ) ‘Spokane
2000! 20001 4000 6000! 80001 10,300¢
I_Abovg Abave Above Abcve Above dAbove .
: Surface | M.5.L. | M.S.L. %.S.L. M.S.L. M.S.L ;
Pluc-12/2 | SW-38 SR-38 WS3-38 W-l2 W-36 ! - 1
1 | 2300 ¥-30 - ¥-30 Wm-28 Nfi-20 TNT =
- | 200-12/3 W20 NE-6 =20 =17 W=7 -
-} o0 E-3 - E-3 SE~= Nw=3 ¥-9
;{2400 | SE-9 - SE-3 SSw=7 SSE-3 S=17 |
22.0 ENE-16 - E-b N-li ! sn.18 ! Sw=2l .
cauc-12/4 | ESE-T2 - ESE-12 N-13 Swe20 | TSu=2L g
300 ESE-19 - ESE-17 N-1L WSwa20 TSE-29 | S
Pendleton J
Uoo-12/2 | W=29 Te26 F-31 i NST=26 NSw-23 | =25 }
2000 W-24 =17 We22 | TSH-18 T-14 TNT7-20 g
0200-12/3 | Su-10 SH=6 %-13 | W17 F-12 Ta19 _;
0800 S=5 S=5 clim, SST=7 SU-7 | N-3 3
U ESE-L ESE-6 SSE-6 Ss7-10 | Ssu-lL HST-13 vk
2000 SSE-14 { S=9 S-12 SS7-17 | Su=22 =25 — .t
0200-12/4 - - S=10 SSU=17 SW-22 W28 -A
0800 SE-7 §=5 S=5 SSH=20 SSH-17 SSW-18 Ty
' . Tewiston - ':
U00-12/2 | SW-21 THW-18 W=23 G2l W-30 W29
2m - - - - - - R
2m-12/3  W-19 - nSHe11 - - - i
0800 SE-4 NE-4 SSE-5 SS=3 =l Sh-3 ki
pIAos] E-15 ENE-13 .| E-li SE-11 S-8 8SW=13 -
2000 - - - - - : - . '
©00-12/% | NE-2 ENE-2 - . - - SW-24 i
0200-12/L | SSE-17 | SE-l4 | S-19 . SSE-22 Si-22 usi-21l T
Portland ”
1L00-12/2 | W-li W-14 W-14 - mh-11 - i
2000 NNR-18 | 3W-18 WST-17 - - - :
| Ro0-12/3 - - - - - - i
=1 0800- Pog - - . - - - '
1100 ESE-22 | SE=22 SSE-18 S=21 ST=25 WSH=27
<12 SE-12 SE-12 - SSw=19 SSH=27 §1-13 -
; ©oo-12/L | SE-16 SE-16 SS7-23 SS5T=23 S-38 SiH=-40
o | G800 B-27 E-27 5-21 SSH=27 8S57-30 SR=33
. Ellansbuzg
1400-12/2 =20 | WNW=-20 T=20 =28 =33 RRI=40
2000 WHY-3 mh-3 . ¥ WR=72 =29 W=32
0200-12/3 | SE-4 E=-5 ANA=16 mW-14 NT=19 -2
0800 -2 NW=d E-5 Sz-10 ESE-12 E-15
1400 ESE-6 SE-3 ESE-B SE-14 SSE-18 §-22
2000 NME-11 | SE-4 E-12 SSE-15 57-18 USR=34
R00=12/4 | FA=2 FW=2 E-9 SSE-16 S=25 S1-27
0800 elm elm 2+ 10 8sE-16 Sa24 S7-23
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Special ‘pilot dalloon runs were alsc made by the Air Force at loses Lake,

Yashtucna, and Richland and by the HJ Metecrology Group at the 622 Building, The

wizd velaciiies as measured by these groups are given in Table 6, The directien

in this 4abls is given in degrees of azimuth followed by the wind speed in kmots,

METZCRCIOGICAL GRCUP MEASUREWENTS CF WDNDS ALCT

uniss (decrees of azimuth = lmots

| S

Height Above ASL . g
| Ize 1000 | 2000 | 300 L00Q | 5000 | 6000 | 8CO0 110,000 |

. 622 Building
1500-12/2 | 220-5 % 250-17 | 250-17 | 25017 | 210=18 [250=13]| = -
2300 290-11 ! 260«21 | 26021 | 280-13 | 280-11 |28C-13| = -
0100-12/3 | 250=3 290=10 | 290-9 30012 | 330=-6 |30-4 - -
oL00 4L0=2 310-6 3207 20-10 30-11 |40-10 - -
0700 $0-2 340-3 | 100-5 | 110-5 | 130-6 |150=7 | = - |
1100 310-1 60-5 70-7 1203 120-10 | 11010 [160-10 -
1300 340-5 360-4 50=4 120-5 140-10 | 140-11 {170-13 | 190=16
1500 340=16 310-10 | 360-10 | 70-9 - - | - -
0100-12/4 | 340-14 330-6 330.7 90=6 150-12 [180-11] = -
0700-12/4 | 340-14 340-10 | 340-10 | 50-6 140-14 | 160-15 |200-23 | 220-23
1300-12/4 | 360-4 340-5 330-9 80=10 ! 150-15 | 180-21|200=34 | 210=42
1900-12/4 | 310-16 350-7 330-3 60-11 | - - -
: Moses laks

1500-12/2 | 270-11 270=19 | 270=17 | 270-17 | 270<16 | 270=15 [270=19 | 270=21
0100-12/3 | 230=4 280=11 | 290-12 310-14 | 330-15 { 330=15|330-14 | 310=16
0400 elm 10-10 20-9 20-8 20-7 |360~7 |330=6 | 350=13
0700 clm 30-7 407 60~6 G0=3 | 1903 |60=3 | 70=17
1300 90-3 120-5 140=7 150=9 150-11 | 150-13}{170-19 | 170=19
{ 1900 36C=7 90-14 100-12 |‘130-9 160=8 |196-11|250=25 | 270=6
{ O700-12/4 | 360-11 50-8 130-8 160-11 | 18015 | 200-18|220=23 | 220=27
; 1300 40=12 70-10 110-10 | 160=13 | 18016 ; 180-20|190=34 | 200=29
1500 360-12 $0-13 120-15 | 150-19 | 170-21 180-21|220=27 | 220=23

Washtucna
1500-12/2 | 260-23 250-20 26020 260=-21 | 270=20 | 290-15|290=20 | 300=12
0100-12/3 | 260-20 230-19 | 240-13 | 290-17 | 300-27 | 280-29(260=22 | 260-34
0700 elm 220-5 - - - - - -
1300 9C-11 100-6 130-13 | 90-12 120-15 | 120=15:140=12 | 180=-21
1500 100-20 110=25 | 110=22 | 13c=15 | 130-17 | 120=19| -
1300-12/3 | 90-6 80-6 90=4 120=20 | 200=30 | 210=24]220=34 | 200=41
1500 S0=7 100-10 | 0= 140-19 - - - -

Richland
2000-12/2 |250-14 | 260-15 | 260-10 | 260-8 ‘
0100=12/3 | 250-5 350-3 310-4 300-3
1300 10-7 4L0-8 70-7 110-3
1900 360-12 60-3 160=7
0100-12/Z | 8C=7 30-6 100=4 1807
iuoo 340-7 20=6 70-3" 130-10
tam 50-3 30-10 1504 160-13

i
é
&
-
o
5
2

R )
xS

XL



o~

', =25 - HM-17381-DEL

4 aum’.arf;' of the wiz‘ld data from several locations is given in the wind maps of
Tigures 33 and 34. A series of four arrows i3 given for each lacaticn with 4he top
arrow repregenting the wind at the surface and the three ar-ows below, the wind at
2C00¢, L@O' a.rd 60CO!' respectively above mean sea leval, Thase readings are ones
“axen In the period indicated ard may or may not be representaiive of ihs entira
veried, .

These maps indicate the westerly and southerly winds encountersd at the sta=t
of the period. Between 2200 cn 12/3 and 0200 on 12/3 there is a slight shift at
sore locations, particularly in the higher altiiudes, to a northerly component.
This component 1s quite evident in the readings from 0200-0600. After 0600 en
12/3 the winds shifted to a definite eastarly direction with a strong northerly
component near Richland,

D. Stability

The atmospheric stability during, and immediately following, the time of
the run is shown graphically in Figures 35 znd 36, Here, temperature in degrees
I’a.hrenheiff is plotted against height in fect above mean sea ievel. The data are
taken from special radicsonde oﬁsemtion: mada at Richland on December 2-4, incl,

Filgures 35 and 36 are froﬁ data taken‘during the actual couése of the run,
During this time-1%t is readily seen that the air was conditionally mstable' above
the normal ahallcv; surfacg inversien occursing :It night, - |

;
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v, Twoluticn Yeasurcments
4, Seamolin :
The sampling 1ine from the 50 faot level of tha stack to tha 292-T Buildin g

«~3 used i3 c’o‘:.;.in samples of the stack gases. A Yotoaire pump pulled a strean of
oeut 0.5 £z of gases into the tuilding, past a garpling poTt, and wastc gases
g-.1e expclled through & gerubber containing & golutica of sodium nydroxide to the
e =11 disposel stack on the roof of the 232-T Butldizng. Samples of the ZBs were .
taken approd.ma‘baly “gvery 15 minutes in evacuated, one 1iter bolling flasks that
gomtained 10 ml of a 0.5N Ha - 0.5N Na2303 golution. T¥hile sampling, tha stop~- .
cock leading to the stack gas line was parely cracksd 30 that the gas flowed iz over
a period of 30-60 seconds. The estimated holdup time in the line from the stack %0
the sampling porTt was 5-10 mimztes.

This sampling lins had been used in ihe past to obtain 24 bour samples of the

stack gases amploying & smnll scTubber and filter %o obtain I-131 and partiéulafs

activities separataly. The results were censistent with caleulated amounts expelled

assuming §0% efflicdency of tha scrubber on the dissclver.

3. 122

The ocne liter sa.mples of gas were shaken woll and allomd"ta gtand for

geversl days to Temove 4¢he I-131 {rom the air The {lask was connec‘bad +o an evacu-
sted cne liter ioni;aticn chanber( n and the gas a.llowed to d.vide ‘tetween the two
wnits. The 1onization chamber was then bled carefully to atoospheric pressuT® with
air and the 1onization carrent paasur>d with 2 v&.bra’cing reed electrometar. The
Teadings wers expraased as curics bz the following correction factor:
issumptionst

(1). lveragc sneci.ﬁc ionization of beta particlos is 120 ip/em.

2). Avuraga path length in the chamber is six centizetcrs.

(3). Ionization from gamsa cadiation is negiigible.

000838W «  4.25 x 10712 amperes/uc
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Tho Tesults of thais sampling are given 1B Tigare 37 wpich is a plot of the

concentratica 12 ue/liter veTsus time. An inte gration of snis curva O7eT the en-

tize Sazpmé period assuzing Ao air {low W2 the stack of 25,000 efn givee 8 veluse

of appm:c'.:&tel;' 20,000 curies wnich is higher than the calculated ashizste b7 8

faztor of abou®t three. This discrepency 2V ve due %o uncert:.ﬁ.n‘:.ies 4= %he cal-

elation ghves above, in the air flow W3 the stack, and possibly in the acsu—oting

of 20% increcse 1n the amount of fission products in the outeT leyers of rhe slus.

\ The shepe of the curve and the consistency of the points indicate adequate sarsling
t

pnd measuring techniques.

Decay cusves were TUn °on a0 of these sacples py readin

4ervals oo +he vibrating reed electTometeT. These curves ara given 4n Figure 38,

qho early part of the docay checks the 5.4 &7 palf-1ife of o33 very closely. S

,
i; The tailing off after 2 sackor of 10 dacay is pelioved o be due to the presence - '.
c. I

Tha NaCB-TaoC0 solutlion jeft in the sampling f1ask afteT the Te-oval of

2he Xe-l33 WS sempled and apalyzed foT the I-131 content. Original axpec‘ba:bicns

4pdicated thob about 10 A of tnis golution would suffice to £ive about 1000 /B
&

zx the girst shelf of 2 gica windoW counteT. Analysis of this quantity Yy precipi-

+atior of silver jodide, however, 3ndicoted tnat the concentrations were loweT than

cose gave the

sxpacted 1y & facteT of 100. Apalysis of ghe entire sample in each

cesults prasen‘had in Figors 39. The inconsistencies 1n the points after 0300

n which it w3 nucessary to use samplin

Lb3€e8000

gtartod in the 'sazples O g flasks with rubber .

stoppers dus 4o the £:;ilure of & ghipment of gleasware promised for two weeks

eerlicT o ar;'!;va. . Athempts WeTe mée 4o analyze tho stoppers 89 that this walus

/
nquld be added, with some alight gz in consistencye
wo things wers puzzliné sbout this cuIves the total activity up 2 gteck

aoen inte gration yielded only 58.8 curies,
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4ts kigh concentration remaining at 0800 o2 the morzing of 12/3, presumetly the

43il of the discolving. An jnvestigation of the sampling systen ;ielded 2700 ml
of condensate .from the sampling lize, 4n aralysis of +hig material car—acted for
4ke volume of air up the stack during +he Tun gave 8 value of 7780 curies which

g high by a8 factor of two over gnat expected, but still  closer to the proper orier

of magnitude than +hat obtaized in the sczabbers,
c*:.ion, a chemical analysis

Because of the arazing efficiency, of this scrubber 2

tne results given iz Table 7.

Table 7
ANAIFSIS CF CONDENSATE

of the condensata was made with

!

B+ \ 0.39

Ag group Not detactable

Cu, A5 groWD Not detactable

Fe, Zinc growp 19 mg Fe/25 ml condensnte

No Al or An group

&lkaline Tarths Not detectatle
Na Yone (Flame Tast)

Vommans

. MUiscellaneous

4 test of a proposed monitoring systen for xenon was made by pulling one liter

of alr througx 30 ol of olive oil, and later meﬂing the ga
asurement en the vibrating reed alactrometer.

ses into a one liter

3pnizaticn chamber with argon for me

Twp such undts mdicated that about 17% of the xe
by the one liter of air, muld glvre a solubility of 5.7

non was dissolved vhich, assuming

ssturation of ths olive oil.

m:flofmonperuc/lot air, This
of1 with a detectable current above bactground of 10-15 ‘amperes, it should be pos=
103 ue/l of xenon in tue air. The cozbinaticn of the

would indicats that using one liter of olive

s{b1la to detect about 4 X

0LESOOC

olive oil with an 1nternal propertional counter should gve possibilitiss of mea-

suring sven 1ower eoncan‘brntiona.

Attempta to peasurs the oxidation state of the I-131 in the gases failed be-

czuss of the low activity obtained, An analysis of the
LB%oftheiodineuIQ,so'{uI‘md 10% as 103" oF

condensate from ths saD=-

pling lins gave sppIroX.
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aigher oxidation stztes, This specciruz was undouttedly distorted since cost of the

fascous nitP*ogen o—=des are god reducing agents.

The small scrubbers used in the field for I-131 measurement wore tested by

7uwlling one liter of air through three of them and analyzing the sodium carbonatae

galvtion, A value of about LER e

,/

h
s

0008301
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ciency was obitaized,
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7I, Surfacs atmostheric Readings

4. ?icld: Crems Near Stack

T=o groups wore oparating ncar iie stack with four-whecl d=-ive cnuirment
224 assig:::::ont.s to maks measurtzestis in the most likely loczlfty, Cna groue vwas to
usc the transmitting Ceiger Cournter supperiad ebove fh2 gound ty mctoorslogical bile
l.ozs to obtzin traverses of the cloud st appr::d.::atc];f the ayds, The rcceiver was
vperatad from a moblle generator, This unit was in the field in line wita the goscs
fem tho stack at 2030 on 12-2-49. Th2 wind velocity duzing this pcricd was about’
15 mch which czused considerable dr=g on the tallcons, and although there was necxly
L0 yards of nylon cord atiachied to the btallocn, tho moxdrum helgnt reached by the

}elloon was 75-100 feet. Only three reedings were wade with this unit, whcn the
gard apparently frayed at the point tint it croasscd the guide from the winch and
troke at approximately 2230, The unit w=s lztor found noar Pleasant View, Washing=

4zn & point about 55 miles away and 5° south of east {rom the T 1;lant stack,
Thres readings taken ez the equipsment are given in Toble 8,

Tnable 8
Ralloon Reoadihges
lv ..o . O G e AP e @ + AD A _i d
: Iocaticn l Time : ¢/m |
‘ 1 '
{  Background | - E é0 l
! 10007 ¥ - 200 W Cate House - 2140 ! 1,20 ‘
. 175! § - 200 W Cate House 2200 i 235¢C
‘100 N - 200 W Gate Housa | 2215 [ 3340 |

Aftar loss of the ballson, this group joined in making reedings with the sccend

Al

-oq-1 9 .
The sacond field crow was assigned to locating the point of maximm deposition

ard making measurements and traverses, Immediata readings wero mada with portable

0¥ counters held in the air; one cubic foot sacplas wero also taken with small scrub=-

bers designod to obtain tha I-131 econtant, Conaiderable 3ifficulty vas encountared
gfeor sboat 2300 on 12/2 with shifing winds which meds the locatdion of any single
ot to rm tho traversas extromely difficult, Again tha point at which the maximm
aictivity occurred iai,:pearcd to considcrably closer to the base of the stack than was
srpected. Inadequate tasting of tho equirment used for sarpling was

00068392
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200 Wast Ar=a

e " Tatle 9 .
= 2 FIEID READTIGS :
—%ﬁ' Y] ~ Location Readings
T ReEE ¥ Gt Scruccer Remarics
*E2 PAESET: - ¢/m ue/1
S gy
) ?‘gﬁ‘é‘ 1000 yds. N 200 W Cate | 750-10C0 -
: TR 2135 - | 1C00 yds. N 200 W Cata | 3000 - Very narrow barnd of acti-
-AE i Tity = approx. 20 paces
LR 135 Route 3 mi, 1 & 2 500 - .
e 5120 1000 yds. N 200 ¥ Gate - 1.8 x 10
'5’% 3150 Route 3 mi. 1 - 1.9 x 103 At estimated edge cloud
” Route 3 mi. 3 3aca -
Bl 20 Route 4S mi. 1 10C0 -
»JA 3000 yds N, 200 ¥ Gate | 1200 -
230 1/4 mi. W of Met., Twr. | 3000 3 x 1077
/ Route 45 mi, 1 1900 9 x 10-8
Reute 4S mi, 3 1000 g x 10-¢
200 W Gate 1500 - -
1/4 mi, SW of Met, Twr) - 3 x 10-5
1C0~T Area 125 -
Route 4S mi., 5 1000 - Inst., Contaminated
Route 3 mi, 3 2500 -
Route 4S mi, 7 1500 - Inst, Contaminated
Route 4S mi, 3 25Ca - Inst, Contaminzied
Route 4S mi, 9 8CQ - Inst, Contaminated
4 Route 48 mi, ¢ 1000 - Inst, Contaminated
Route 4S5 mi, 3 700 - Inst, Contaminated
Route 4S mi, 15 300 - Inst. Contaminated
= 33 Route 4S mi, 5 160 -
Route 4S mi, 7 60 -
Route 4S mi, 9 80 -
Route 4S mi, 11 60 -
Route 10 mi, 1 40 -
Route 10 mi, 3 20 -
Routa 10 mi., 4 20 -
Route 10 md, 5 20 -
Routs 3 mi, 1 52C -
Route 3 mi, O 2000 - T )
200 W Gate 7400 - Inatrument latesr showm to '
bave backgrowmd of 2000 ¢/m
Route 114 mi, 10 300 . i
Route 114 mi, 13 300 SR
200 East Area 1500-2000 General Readings in area
200 W Cate | 2000 2.3 x 1079 - . o
1/2 mi, S, Met. Tur. 3000 1.2 x 10-4
Administration Bldg, 15CQ 6.1 x10~5 |~

PRTE ST oo -n_,..’.\«..a..‘::.-.—..
ke = AEe
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Table 9 (Continued)

Ei-1738L-DEL

i Iocztion { Reacings

GH Scrubbor Remazks

/Mmoo uc/1

|
0310 Near Power House Bldg. in P.SOO l7.7 x 10=3
200 Wect Ares

0315 100 yd. N, 200 W Gate g200 11,5 x 1074
0L00 200 yd. N, 200 W Gate e 1.1 x 10-4
0L0S 300 yd. N. 200 W Gate |- 8.6 x 10=5
0405 400 yd. N, 200 W Gate | - 1.6 x 10=&
0512 Route 114 mi, 3 - 6.0 x 10-6
0520 Route 11i mi. 1 - ‘4.8 z 1076
0535 Route 3 mi. 500
0545 1/2 mi. S. nouxe llA, Mile § 600 | 3.4 x 103
0a20 kot. Twr, 1600 |1.7 x 10°0
0620 S. Cozmer 200 7 . 5.6 x 1076 1
0626 200 v S Met, Tor, 1600 {1.3 x 1075 |
0634 Routa 4S5 mi, 22 { 60 - R
060 | 200 yd. W, Twr. #4 |- 5.9 x 100 ;
0640 SW cormer 200 W 1200 2.3 x 10-5
061 500 yds, S. ¥et, Twr, €00 - - "
0643 50 y E. Stack 37C0 - Eltronics G -

000 - Victoreen GM -
0650 1-1/2 md, S 200 W 1100 12,1 x 1070 5
0655 Routs 3 mi. 3 400 5.0 x 103
0700 1-1/2 mi, SE200 ® 700 |1.8 x 10°9
0710 2 =i, S Route 3 mi, 3 10co 8.8 x 10-6 H
0715 200 yd. E 231 - 6.2 x 106 g
o715 Route 3 mi, 3 400 {3.7 x 1079 g
0725 Route 3 mi, 3 500 |6.9 x 1070 h
0735 200 yd. SE stack - 4ot x 1076
0740 100 yd SE stack - 4.6 x 10°8
{0745 200 yd 57 stack . - 4.6 x 1076 :
0745 - {1 mi, SE 200 W Gate 650+ |1.4 x 1077 N
o5 | 1/2 mi. S.H. Cato }ooo 1.6 x 1075 i

43 1s apparent from the data above, considerabls diffizulty was encountered
=itk contaminated instrumcats aftar sbout midnight,

Immediately ono man was sect

down Route 4S %o Iiic.hla.nd. He reported readings of 1000-1500 ¢/m on a portable
Ceiger Counter aJJ. the way in, but a later check indicated about that much contami-
matisn on his instrument, Follow-up curveys tutizen 0000 nrd OGCO g-ve bnek=

gound readings in this region

000039y
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. .
’ The seasitlivity of the unalysis of these gerubbers is estimated at 3 %@

Lz 1076 uc/1 due 0 the contaminated conditions of the 1aboratory.

A series of resdings were taken by the SuTVEY Group of the Operational Division

tube in & lesd pieg.

ouese data corTected, for em estinated 1C%

retention on sne f4lter papeT, ars
gven in Table 10.
Taxle 10
FTEID FIiZin SAMPIZS

Time :
Sample Iocation Estimated Conc. :
Removed ue/1

2400 Roof 2713 : 2.4 % 1077

2400 In operating Gallery = 2718 2.6 % 106

0035 In 221 B 2.8 x 1078

00LS In camyon = 2713 2.3 x 1078

0050 In 2228 s x 1076

0055 In 224 1.3 x 1076

0305 Operating Gallewy = 2718 3.8 x 10-8

0315 2718 Roof 8.3 x 1079

0315 2243 Operating GalleTy 3.1 x 1076

0315 2223 Hall 2.4 x 1078

0320 Roof 2243 5.5 x 1073

0500 221 B Bldg. 3.2 x 1078

0505 22/, B Eldg. 3.6 x 10-_-_2

05Q5 2228 Bldg. 3.6 x 10 l
A series of -thyroid counts on 12/5 on the men operating close to the stack

gave no values greater than 7 ¢/m sbove packgrouzd., This value is not signifi-

cantly greateT than the background. Several peasurenents ob thyTolds with por=
4ables counters at the time of the Tun Wers positive, tut were later shown to be
dus o contamination on ghe eclothing.

Beaa-u:':menta

B. ‘Detachable Chanber

A sories/or tuelve detachatle 1onization chanbers, designated asI3 - 2218

were located at mile intervals along routes 25 aod M to a point geveral miles

above Hanford. These chambeTrs consists of 8 bakalite case 7 in diameter acd

o long with 7=-1/16" long ccotzal clsctrode 1/L* in dioebar. The oloctrode 18
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! .
t=aulated with f:ohrstyrene. foam %he ccse which is made corducting by 2 coat of
=:balt on the :;.:me:' surfaces, a-oul 50% of the area of the case has becn removed
Y7 drilling one ipeh diamcter kcles and covering wiih 0.001" aluninu foil., The
ghamiers are cbfa.rgod with a batzery operated minoweter and placed at the desired
igez*ion for the period of time of interest, after shich the loss of cherge is
—ead with a mizomeiceT. Tests tave indicated that he 0,001" alumimm w11 ebsorT
about 5C% of the beta radiaticz from an 1-131 source close to thz cacmbeT. )

Readings wcTe gtarted on 1ugse chambers about 0700 on 12/2 and continued un-

4131 100C on 12/3 with one long breczk between 0500 ard 09C0 due £o difficulties
with the automobile used. Scme reaodings were also tcken with pertablo CM counters
rnd samples with the small coustic gcrubbers usod for astization of I-131 in the
ai=. These readings ars presezted in Table 11 as the averzege o neighboring lo-

cationsa,

0006390
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The chamter readings fluctuate arcund the hackgound expected, Thess chambers
twn leak tastad for a 24-hour period averaged 0,025 mrep/hour wiih a staniard dee
viztion of 0.005. The large fluctuatlons noted in the table are due to reading

2 backg;?mmd drift rate over a short period with a consequent amall total amount

of discharge, It i3 of Interest to note that the lest values, those read st 0922-
10 on 12/3, were for a longer period and check the average for the leak tasts .
ey ;ell. ]

The srall scrubber samples for I-131 were all apparently positive, bui most of
this activity has been atiributed to contamination in the laboratory which vwas®
tloss to the 200 W stack. An apparent limit of sensitivity for the anslysis uxder
4t conditions was about 2-3 wuc/liter. On this basis only the sample frem mouts
S aile 0, 1 at 0100 and from route 28, mile 6,7 of 0400 on 12/3 would bo pogitive,

Readings made on the smaller detachiable chambers used for routine monitoring
of radistion levels at locations where no power is available indicated no response
1o the activities libersted sincs readings continued at about tha same levels after
2 rom as bafors, This would be expected for a short erposure of relatively low
iztensity on these units designed to integrate readings over a period of days or.
weeks. . ‘ :

4 weapons c;r:ier with a two KV4 generator operatsd between Pasco and Comnell,
Mastdngton from 0000 an 12/3 4o 1200 on 12/3. lLonitoring equipment included a
Jotozirs pump pullirg 1.5 ofm of air through a caustic scrubber to monitor for
1731, = G tubs rocording every &ith pulse through a scaler on a micromax Tecors
‘#or axd portabls Gelger Countars carried by tha driver, The solution in the scrube

o, Yo vas changed at approximately cne-half hour inmtervals while the wnit travelsd

Lo

vt

o
Lt
-0
(Sim]

at an average speed of 20-30 mh.

Bome 2ifficulty was encountered with the pen not inking on the recorder, but
the G counter was allowed to rumn thruughout the periods described belor as the
samnling tiznes and the avernge counting rate notad, The results of +he maamxre-.

...

!
]

l

alk

’
e g v ——— o &

canst Al

‘e

R e e



3

. el b1

s pap oy

-37-

ir Table 12.

HF-17251-DEV

Table 12
PASCO = CONEZIL [ZaSURENETTS
Sazoling Location Se—ibber 1 @1 Prote
Time Total 3
ue r e/ 1
0000-0100 \ 22 mi, N Pasco 5.7 % 1070 97
0100-0140 Connell L.8 x 10° 138
01.0-0215 g8 mi. S, Comnell 3,2 x 1079 B TA
0215-0310 21 mi S. Ceanell 2.9 x 100 156
0310-0340 | Pasco - x 10°5 186
0340-0530 |’ 17 mi. N Pasco L.2 x 10-5 -139
0530=-0615 1ml. S, Connell 5.8 x 10°5 175
0615-C700 21 mi, S. Connell 2.6 x 1079 132
0703-0730 21 gi. S. Commoll | 2.4x 10=5 174
0730-0800 Pasco 2.0 x 10 -
0845-0915 3 m{, N. Connell 6.9 x 10~5 124
0915-12C0 Eltopia L,5 x 10 126
1000-1030 22 mi. N, Pasco 3.4 x 10~ -
J030-1100- | 7 mi. S. Connell 1.4 ¢ 10°9 -
1100-1130 16 mi S. Comnell 6.5 x 1075 162
1130-1200 Pesen 2.0 x 10-5 156
1200-1400 R4chland-Y¥orth ' 39 x 10=> 168
1imits

1400-1430 LS mi. 13 53 x 107 218
1430-1500 200 E 21 x 1077 o
1500-1520 200 21 x10-5 135

The background of these scrubber analyses vwere hi
latoratory. The iimi’t.s cf.
caries in the sarcple. Thus,
Ths values obtained between nood and 1430 arc
finitely quita positive.

The countar resulis
lrea on 12/2 n:éion the order of
soted from thel-'fiirs*h peasurement

equipment with tha vehicle in motion or could

. eiShont I-131.
]

08CE349

most value

detection were pfobably on the order of

The scrubber results ore also confirzed by the couxtar.

are difficult to explain since ba

i

gh duc %o contaminction of the
3 x 107 micmo-
s up to noon WoTS of dutious significance.

ud Richland and the 300 Area are do=

crgrounds =t the 200 East
32.46 ¢/m. Tae incresase over this backgrouxd
a¥ ridnight may be due to faulty operation of the

be dus to the presence of Xal33
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1-131 Serubbess _ 5:

- r ra
4 total of 28 of the la—ger air scrubbers were installed at kcy locations, §;§4'§

: ; . Th
wyually where an air pump was already presernt. IS wns hoped that the actividy f‘;,}?
. | ket
yould be blown aray frem the reglor at a fairly comsisitent rate ard the Intograted }{gﬁy
S‘ xovat af iodine could be ottalmed Ly esti:.ating a2 10-20 hour deposiiion neriod, iét}'

Laet of thess units were started with fresh solution between 1000 and 1507 on 12/2

3

and rimoved between 0400 and 1300 on 12/3 in an attempt to fractionate the pickur,

a
;
!
!

.

T™he resulis from these unitc are givan in ".’abie 13,
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"1i=it for the others was 0,08 x 1073 we.

S maa -

P - -0 -
The re::u_lﬁs werc c:lcul:\.tea to microcur;es per litcfassu:.ing =2t the stars

of activity pickup was =t 2000 om 12/2. 4n extreme arownt of trauble occurwed with
4te scrubber solution drying out and wit;x pumps stopping during the tizme of the
r2. It hoo been Izpossible to duplicate the drying on either test rms or loter
actuel operailon.,

The 1imit of sansitivity on the analysis of these solution was 0.43 x 10‘3' ue

- for the first nize samples listed in the table and Hanford picked up on 1273, The

The resulis indicate that the mjdr
Jorilon of the cloud passed over the 300 Arca - Ricaland area afier 0500 on 12/3
sdnce tha activity in the later scrubbers was ccnsideraﬁly greeter than the ones
obtained during the rum, The cxiremely hizh result at 2227 is corpletely umex-
Focted since this lqcation is only 300! fron tﬁe basc of the stack in a southerly |
direction, |

Severnl of these scrubbers were proccded by CFS type 6 filter papers, routinely

used o menitor for the aerssol tipe of activity usually cocposced of the longere

lived fission elements., These filters wers collected on 12/7 and measured by

counting on a mica window counter, The data from these filtors, along with an

ssiimrta of the fraction of the totzal activity as measured by the sum of the scrube

ter and filter activity is glven in Table 14. It would appear reasczabls to assuma

that the bulk of the activity on the filter paper is I-131 sincs its conccntratiom

in the air was so high, The lack of proper operaticn with the motors and the

mysterious drying of the scrubber solutions combined to make these estinctas vary
mreliable and probably oo the high side,
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. scce indlcates +aat only 10-20% of ¢

L. v.f‘rv‘ ﬁ‘w‘

8y mry

paper was in operation 1 the 200 Area.

T4 twas expec'ted that these upits. wovld show some jndication of tae activity

glthough the results would be bty no means qua:t‘.tative for I-131 sinca past experi-

he lodine in the stack gases w411 deposit on i=ze

¢ :ar papeT., 1The overall geomeiry of thma four ucniis has beec peasured iz the pasv

1,24, The data {rom tnese instruments are given in Tiguse Lo.

s
e increase in recad-

The thrse f1nctruments in the 200 7 area indicate 2 definit

ugq 3hoTtly after midnight on the seccnd, The instrument at Richland indicates 2 °
g

ques*ionatle inereagse at about 6:00 AM with a definite increase shortly alter noc;n
e the thizd. It 13 possible o estimate the activity causing these increases Yy
pnting the time required for the counting increase and assuming & 10% collection
efficiency of the filter. This informaiion plus tne activity obtained br counting
the filter paper on 8 mica window covnter is glven in Tabdble 15.

: .Table 15
MATIVOM ARD AVERAGE COECEXTRATICONS TRIM CCNSTANT ATR MONITCRS

1‘ Location \ Activity from | *average \’rir;.e of Dax. | Activity I Maxdomum

sFwom noon 12/2 to 12/7/49:
The small increase at the 200 W Cate ir commarison with the other locations is

rather surprising since this is nomally‘tha nhottast spott on the reservation,

o :
> Decay curves o the filter papers after removal from the instrumsnt indicated that

Lo .
o the activity eollected was all 1-131. Thege deccy curves wore followed gver &

Pt g
o period of five half-lives,
4 sampls curve from the unit in 300 .Lreaonrhichairmpulled through a
/

f41ter paper for three hours end sllowed te docsy for thres hours 1s given in

Pigure 41, The collection and deca7 of raden daughters is quite apparent. I2 the

small activity dus to ThE is iguored, tus

~r

M. W. Counter | Conc. Inc—enge-c/m | Collccted Conc.

{ uc Luc/l l ‘ ue ue/l
picniend | 7.4 x 1074 (2.0% 10-9| 0500-1100 12/3 | 5 x 1074 2 x 10°8
200 W Gate | 4.6 x 10°3 2.1 x 10-8]0000-¢100.12/3 1 1 = 10-2 L x 1077
Twr, 15 8.9 x 10-3 1.8 x 10-8]1250-0130 12/3 |25 X 10-3] ' charts off
Eu'. A 7.2 x 1073 31.3 < 10-8{0100-0115 12/3 | 34 X 10-3 § scale

result afier the three hour decay should
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" activity deposited was I-131.

DERTVR P

Ei-17381-D EL

locaticn Total Activity | Total Activity in | % Retained
' ~ “on filter Scrubber ry filter
ue we x 107 ,

200 W Gate 4.6 x 1073* 38.4 x 10=7* \ 1
200 ¥ Twr, 4 7.1 x 10°3% 38 x 10-2* L #l4
200 ¥ Twr. 15 8.9 x 10~* 2 x 10-3" | +2e
200 EST 0.04% ¢ 10~3* 10 % 1c-3* a :
Usble lourtain 0.32 x 10=2* 5.2 x 10%3* 6
300 Area 1.0 x 1073* 155z 10-3* | 39
Benton City 2.4 x 10=3* 6.3 x 10=3* i . 43S
Paseo 0,04 x 10=3% 0.97 x 10=3* ! +28

.
—— . ey,

e gt I

4Unit was later shown to have a lsaky kose from the alr pump,
! wotor was known not to be running em 12/2 and 12/3,
" +Indicatass that at leest one of the two scrubbers was dry when picked up malting

this a maximum estimate,

Decay curves on these filter pazerz indicated that better than 90% of the

Thesa values are fairly consistent with previous

estizates for %ype 6 paper of 1N-20% retention when the errors in the collections

are considered,

E. Fixed Instruments

h0h8000

(1). Constamt 44ir Monitors

Ths four units in sorvics ware located zt the 200 West Area Cate, in the

middle of the a9ﬁth fancs of the 200 ¥ Arsa, in the northwost ccrmer of the 200

counters with 2% diameter filter papers arranged so that air was pulled alternatsly

- ¥est Area, and in Richland, In addition, a special wnit using two mica wirndow

through each paper for three hours while the other unit recorded the docay of its

S e To ik et madidiud "«;:
kv B (2R
.\f\'\ﬁ‘?ﬁ

T

SR jak ek
prReLs

i

o

~—e
Y

i b

o

e

B2 Ak dd

oy po -t

e 8 S e
NSl a4
ey

Anpvt

..
R T
(TRRT LY

X '(‘"."-'"nﬂcv"-. ce

wey

-
e

[ ed
1%

jl

wmrons ca o RS TA R T SRR T



g Sra

: . -l3 = Hr-17361-D %

be an indfcation of the amount of laong-lived activity collected, Sinees this is ar
ez:.:‘érimental unit, no accurate peometry velues arc aveilable, Table 16 is &8 si=-
metica of the resuls from this counter after the 4thrce hour decay pericd., Coun=-

ting rates wers correctad to micracuries assuming 1C% collaction efficiency of the
&

f12%ar and 15% gecmetry.

Table 16
200 AFTA CONSTANT AT MONTTCR
B Collection | Counting T Aciiviiy Collectes Aix
Perdad ! Uait | Rats Af+er In Period Ccncentrationt
{ \ 3 hour decay
\ c/m | e/m ve/l
. —

1 1so0-2100, 12/2 \ 1 30 - -
21000000 2 40 - -
0000-0300, 12/3 ; 1 45 : 15 L.5 x 108
6300-0600 L2 60 ': 20 6.0 x 1072
0600-0900 i 1 110 65 1.9 x 107
0900-1200 P2 260 200 6,0 x 10~7
1200-1500 1 525 415 1.2 x 1076
1500-1200 2 370 110 3.3 x 1077
180C=2100 1 575 50 1.5 x 10~7
2100-0000 2 10 i 40 1.2 x 10~7
0000-0300 12/ 1 625 50 1.5 x 107
0300-0600 2 470 &0 1.8 x 10°7
0600-0900 1 630 5 1.5 x 108 -
0900=1200 2 440 - -
1200-1500 S 690 0 1.8 = 107
1500-1800 2 - 430 - -

; 1800-2100 1 690 0 0
2100-0000 2 430 0 o]
0000-0300 12/5 1 680 - -

| 0300-0600 2 410 - -

Decay curves on the filters followsd the half-.lifs of I-131 gver one ard one=-
O a1 half-1ives.

These data would indicats tho% the major poriicn of ths cloud at ﬁe 300 Area

507800

passed between 0500 and 1800 on Daczmber 3, This confirms the reading from the
[ Richland Constant dir Meniter,

(2). Counting Rate Meters

General Radis counting rata meters operating a seell 30 mg/c:z &L tube
mouxted on the outside of the building were located at the 100-H Area, Riverland,

”
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ﬁ neral tha operation of t.ase upits was pooT With obviaus failuwes in twe of
E”

£ . O
';;'.:'_:'the units and possikle zers ehiff in tka gthers. The instiruments were placed in
g st

b

ocn.mt..cn on 12/2 tecause of difficulties in overtauling the cirouit The coun-

o . S0

Y

.

&

1B hkimes HRLA 1t el i B N

t g‘rates on ttese urits as read at two hour intervals are given in Figure A2,

N¥o sigrificant increase is notad at 1CC-4, Riverland, or Pagco, Failure oF
irstrument at the 2C0 W Arse atout midnight cn 12/2 mokes this data very ques-
tiomable. A definita increese in couniing rate atout 2020 on 12/2 coincides very
5% well with the time of diss:l*_ring ard the first detoctable reading on the portable
Geiger counters in the 200 ® Area. Sizce fthis unif was locatad almost due east of
t4s stack and the wind was from the wast at this pericd, it is quite probable that
the inerease is real, An increase occurzed at about 1000-120Q on 12/3 at Benton
City. The time agrees very well with the rosuliz of the constant air monitors at
300 Area arnd Richland which indicates a strong pretability that the reading may be

real.

IR iy R

Normally one would expect a decrease in the resding from such a unif after the

cloud haed passed, The difficulties enccuntared with contemination of the portakble

iy et

Cii's and the kmown tendency of I-131 to depcsit ‘stzongly on surfaces, leads %o the

7

belief that the readings on *these 2ounters may be dues as much to the I-131 absorkted
on the counter and irmediafs envircns as %o the presence of an atzosphers of active

meterials,, In this case the reading would be expected %o remain a% a hizh level
N\

and the calibrations mcde for & wriferm I-131 atzosphere would not epply, Unfor=

tunately it was necessary to remove these uniis on 12/5 and deccy data wers not
cbtaized.

/ Sazples wers taken over ‘six hour periods starting 4.'-

/ . .
+at Q200 o;x"lZ/Z/L?. Decay curves werz measured on a glass gomma tuka 2" in dio-

-,
’

490038000
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setar and 2% lorg, br wrepeing the peper around the tuce and measuting a counting

* ratc and backgrrund for five minutes each svery hour,

TS PO U

EEE

P

Yost of thesc sauples deccyed to background with the 10,5 heur half-lifa of

w=1. Two sarples, however, showed posiiive recidual activity afier deccy of the

. o+
=3, These curves were analyzed by drewing an eight day half.life line through the .4 <
. 14 -
lsnger-lived corponents and subiraciing from the total curve, Sinmcc the residual CFIRE
224ivity decayed with a half-14Zs of 11-12 hours, this was considered as confirmaa e

4+i.n that the longer coxponent waa I-131,

Al wteaie

~:~.:vnr.'-r;$~ by
T ot A% et ] .
IR B

These rosults occurred in samples collectad betweezn 1400 and 2000 on 12/3/L9

23 1.00=2000 cn 12/5/43. The sarmcle prcceding the positive cone on 12/3 decayed ‘%’
REs]
wih mo sign of a longer half-lifu, The one following showed vary siignd signs ‘g
diz
o doviating at the ond but tho activify wes too low to measurs accuratcly, Sam= _'-‘?"-gg
-.'.'." Kk
lcs precoding and £olloming the positive value on 12/5 showed very slight devia- R %

(A 2%

. ,
Vel o
X N L T
‘*{ ]

(535
ot bt
tey |

,,
et TR

tisns frem a stralght decay tomards the ond, The two poéi’cive decay cixrves are

%

gvon in Figuras 43 and 4id.
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4, Tlight Pla=

4 ‘o.ricf.‘..ng was held at 0615 3 Docamber os to the latest weather and ths

. foracast position of the maxdimm concentretion of the radicactive cloud, The aixe
. exgw tisn proceedad to the Rickland cirport, ter takeaoff, the first ch2ck peint,

| chland airport, was crossed at 0654 3 Daccmber at an aliitude of 1000 £t MSL,

T=2 map in Figure 45 shoms the track of the morning flight. Thers repetie
tizn cf certain leogs occured, they were omitied om this map, but a complets log of

tbis fizst, or moraing survey, e2s w3ll as the rest of the two-day operzticn is in-

'A eludad in Table 17 at tho ernd of this scetion,

Lonn
o
D
lace)
I oy
o)
(o)

ZIvidence of high concentrations of the radic-
active cloud was found in the Davenpart area and thorough investigation of the
regic was made with cross-section flights 'ai different altitudes,

Pinally, at 1645 3 Decomber, the aircraft arrived over the Richlond ecdrport
to coznclude the first day!s operztion, No attexmpt was made to aralyzs data fIez
this Z1ight after landing although a brisf critlique was held, Flans were discussed
Ior a=other atiempt to intercept ths eloud the next day, ‘ )

Zecause of difficulty with tho extarnal counter, taks—aff on the 4th of Decem-
ber was considerably delayed., A4t 1139 hours, however, the aircraft was over Kiona,
10 miles west of:ﬁichlnnd, and turned cn a2 course to Izkirm and the Ellensturg
ares, uhers ths cloud was forecast o 2ove under the influence of winds which had
shiftad from westerly 4o northeasterly, '

The highest reading of the day was found on the Kicné-l’aldma leg, mith gecon=
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dary peaks on tf:e Takima-Ellenstusp, Tllensturg-Zevarly, and Quincy-tansfield logs,
She Llignt worked on into Spokane before returning to Richland o ccnclude the oper=-

20 5 SREen iy GNP el

iz, :
3. Ingstruments '

Figure J7 is a cozbined record of the data obtained from the conductiviiy
srparatus, the NRL unit and the filler analyses for 3 Dececber wnile Figure 48 gives
[ it data from the same insirments for L December. The mosit practical purpose ilat
§' these charts serve is to give correlation between activity levels, alsitude, and

3

" 4ize, Figures L9 and 5Q present the data cbtained from the insiruments in terms of

tonstant activity contouss,
Al read.ings shown have been corrected for background chahge with altitude by
.4he values given in Figure 51, %While the indicated flignt altitude varied as shomm
in the log, essentlally the picture obtained is for an average elevation of 1000 %o
1500 £+. above the ground, ‘ .
The best vertical cross-section could be obtained either with tmo alrcraft worka
( Ing two altitudes simuliancously or bty correlation of flight data from ome altitude
| with that taken by ground survey tesms, Since only one aircraft was used, tha se-

2ond method is the basis for the discussion which follows on flight data.

Saveral sscondary peaks wers recorded om the conductivity throughout the re-
gainder of the ﬂight as far as Odessa, By comparing the I-ﬁl contazination over-
1y (Fig. 59) over Fig. 49, it will be noted that tho red flight path very nearly
encompasses the cuter edge of the lodine deposition pattara and cu;cs the nighest
ground value from halfway from Richlard to Xiona to a short distance uorthwest of
Yiorm, more or less in the same placs that the conductivity and NRL gave their best
respense, While this leg is best ezplainéd, none of the other indications of acti-
Yity with the exception of Beverly-Vantage, seem %o it tha grournd patiorn, The
st intarssting thing about this f1ight is the fact thail the cloud was detected
south of ths projoct, rather than to the north on the sscond day and a.-g'eea with
4he depositiom pa‘ltt;rn as it was actually rsccrdod by ground measurements. Had
this comdition been realized at tha time of the flight, the iodine map have been
tracked %o & fair distance in a southwesterly dirsction, |
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C. Lirbarme Filiers

- st -

. I:x o search to {ind a croricel r.gcf:t thich wouwld irprove tlie ccllectiica of
iﬁne’ for the "‘RS #5 filter p:.pcr,;t'.:cnty-m:xc ﬂ.‘f the filters oxgeosed vare im-
juimated with eliher AgHCB, 1*1.:'.2-’.503 , oT NaCH priqr to oxposuze, Ouly two of éhe
wtize group exposed during the twe-doy operation showed activity with a helf-
life of grezter then that of Thorium Br. The half.lifs of the activity on both of
theso fiitars was approxizately th:t.bf I-131. 4 docoy curve on each of these
popers 1s given In ngure 52, The activity on these filters was picked up on ﬁm
see=nd end third legs of the first doy's opcretion, the same legs on which the NBL
it indicated 4+he presence of gamrma racdiatisn, The NRL was the only instirumezt
< 4he pircreft which mould discrinminetely recsrd only thet type of radistion.

Ims of these two filters was trcated with N::LI-I‘.‘SC3 whils the othor was plain.’
28 gount recorded on the frc::tad £4ltcr was grecter than that on the plain paper

‘% epm 4o 170 cpm) but the exposurc time was longor for the treated paper (15

4o, 45 9 min,). It appears, therefora, that the treated peper offered no adventage

mt a defint*ts conclusion cannot be drswn fmm only two specimens,

Filters which were left in for the entirs flicht on each dny showed nothing
arg thon natural activity.

By extrnpolaticn of the deccy curves in Figure 52, values of 170 cpm and 216
m at 1200 3 Decezber ware found for Fﬂtcfs 3=, and 5-4, respectively. dn ox-
ract of the f1ight log below sbows the oxposure tizo for each filter.

zoi:rt Ro. - Pasiticn o . _’Ii::.e . 51’311:\::_{_9- _
3 Camnell 0707155 1500 .
JA 14nd 0T18:47 180¢ 9 minutas
5 /- 1ana 072140 2500
6 / Riparia 0736153 2500 15 minutes

0008410
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For a flow of 450 ot £%/min thrsugh each filtcr, we have - @

For Filter 24, Cowmter GeoretIy: 5%
170 com - 0.0 ¢/u/cu £%
L5303 x 9 -
0.041L x 20 - 0.818 d/o/cu £t

or 1.23 x 19-8 uc/liter

And for Filtasr 5-6 | Counter Geometrwr: 5%
216 eom - 0.032 cpr/cu f%
450 x 15 - -
£.032 x 20 - 0.640 ¢/m/cu £t

or 1,03 x 1078 uc/liter

- De Serubker Lnalysis 7

The airborne scrubber was in fhe line fram take-off at Richland until
arrival over Garfield at 0914 on 3v Decenmbar or for a ‘hn‘t;al‘ of 140 r‘.inu‘tes_ana -
serubbed 11,200 cubie feet of air during that time, It was removed from the lina
tesausc of the zdverse effoct it was having on the performance of the conductivity
apparatus, The pressurs 'lrcp across the coustic solutisn caused tho airflow through
4hs collacting tube of the conductlivity wnit to fall below dasign tolerznce melcing
irterpolatisn nscessary when analyring the results.

Back in the laborstory, the scrubber salution was divided into ¥wo parts, the
liquid cvapc.:ratad, and the residue counted,

Resulis of the counting wares

Poart T Part TT
Counts per nimuta . - 1629 220,2
(Corracted to 1200 hrs )
' 3 Dececber)
Corunter Geometry - 9.75% 23,05

0008u 11
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For sne-half the air-Ilow, ihe first half of the eoluticn gives:
142 con x 10.25 -
5600 cu L% = 0,296 ¢/m/cu =%
or L.76 X 10=7 uc/liter
The seccnd =2lf gives:
2:0.2 x L.3°5 -
5500 0.171 d/a/cu £%
e 2.73 x 1077 uc/liter
]
i
?
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'ATL'.gi‘.t Lsg for 3 Dccezber 1949
Feint Position Tize Alvisudo Tezo.
ir. PST SL g
i1 | Richland 0654:30 1000
2 Comnell 0797235 1000
3 Connell 070955 1500 3.7
i Line 0718:47 1800
4 .
3 Tind 0721:40 2500 3.5 3
8 Ripcria 0736:53 2500
7 Rizaria 0740:23 3000 2.7 :
8 Iizd 0754:05 3000
3 Iind 0802:37 3000 2.7 - 5
110 Odassa £0812:303 3000 =i
ol Odessa 0315:02 3500 1.6 )
n Ritzville 0323116 3500 -
B Ritzville 0832225 2500 3.5 -
1 Kinonn 0844:00 2500 o
B Winoma 0847:40 3000 ol
16 Pullmun 0900:25 3000 BT
by Pullran 0904240 - 3500 i
18 Palouse 0909:C2 2500 e
19 Palouse ' 0911:26 4000
it Carfield 09:4:23 4000 I
- i
pal Carfield 0917:15 - 4500 <
2 Qaksdole 0920:45 4500
3 Oaksdcle 0924:25 5000 Coou
% Malden 0928:55 5000 i
5 ¥:=1den 0335:17 4500 S .
% Chency ) 0941:25 4500 .
H
7 Chenay 0944 :20 4000
'8 Harrington 0956:25 4000 _ s i
9 Horsington 10Q4:56 4000 1.0
‘0 Roundhouss 1019:20 4000 ‘

000Cut13
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: ‘ Tlight log for 3 December (cant.)
Poizt " |- Position _ , Time - | altituds } Terz,
Na. o o . - PST : MSL oC
, ' !
n ! Roundhouse 1023:20 4L0CQ H
32 Spangle 1030:45 4000 "
33 Spangle 1032:10 3500
kA Rosalila 1339:30 I 35 :
35 | Rosalia 1042:20 © 3500 '
% Caeney 1048:30 13500
Landsd at Spokane AFS at 11QR
n Spokane AFB 1236:50 , 3500
38 Davenport 1246155 3500 }
39 Davenport 1247:25 3000 - .
40 Barrington 1251:&0 2000 : T
a Harrington 1253:25 3000
2 Rodna 1303:05 3000
43 Rodna 1305:43 3000
LA Malden 1312:10 2000
15 ¥rlden 1315:25 | 3000
L6 Tekoa 3000
n Tekoa . 1324:40 3500
48 Chensy : 1337: 5\5 3500
n Chensy 1341145 3500 |
50 Davenport 1352:55 L 35
51 Davenport 1355:20 3500
= il 1404:25 3500
53 H{lbur 1407:45 3500
1A Dars 1420:00 3500
55 Dans 1430:15 3500
56 - | PRivcr Bexd 1440:20 3500
o River Bend VL1145 3500
| 58 Dan Z-2( 1458:10 35QQ
c z
oz| 59 Dar Z-26 1500:10 3500
=} £0 Davenport 1513:00 3500
=161 Rocklyn 1515:35 . 2500
1 |62 * Reardan 1523:70 2500 !
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ent log for 3 Decczber (cont.)
imt , Position T Tz - ‘ i".xde ST Te=.
i — - ]
€3 \ Renrdan 15%6:05 ‘ 3000 . P
€ | Rockiym 1533:00 | 3000 |
€5 ' Recklym | 1526:25 : 000 3
b \ Roarden \ 1543:45 | o0 i
' : 1
&7 ! Reexden 1549:50 i 5000-3500 \
£3 19-7 1558:00 : 1500 ,
To A :
£9 Harrington 1558:00 \ 3500 :
To . .
0 odessa 1679150 L 3500 '
H ' '
Tl Odessz 1 1410:20 3500 !
g7 Altzville . \ 1618:50 3500 ]
Kb Ritzvrille 1 1620:15 3000
74+75 4 morth Comnell j 1633:20 B 2000
. -
7% Richland Airport \ 1545:00 | 2000 \ j
o , .
| | |
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Tight Log for % December 1949

Toizt | Position - Tize - Kltitucs T Terz.
No. ‘ E ST SL °C
1 Xiena , 1129:35 2000 + 3,0
2 Yakiza Aizport 1203:32 2000

3 Yakima Airport 1208:19 3000 + 1.2
4 Lllensburg 1221:C22 3000

g Ellensbuzg 1224:00 - 4000 + 2,2
6 Yakiza Aizport 1236:14 4000

7 Yakiza Airport 1240:23 5000 + 0,5
8 Ellensburg 1251:14 5000

‘ ) -

3 | Ellensburg 1252:16 3000

10 Faverly ‘ 1311:97 3000

1 | Beverly 1315:45 2500

2 Vantage 1319:13 2500

13 i  Vantage 1322:38 2000

1 ] Beverly 1326:40 2000

15 Beverly 1328:16 3000

15 Quincy 1340:40 3000

' Quincy 1342:15 3000

18 Mansfield 1358:48 3000

19 Mansfield 1400:07 300

20 Coulee Dam 1/13:50 3000

pa} Coulee Dam 117:37 " 3000

2 Odessa 1435:35 3cc

3 Odessa 1438:15 | 3000

24 Davenport 1453:03

’

;
’
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A, On Area
calla wers =aceived at the eooriination centeT as eerlv as 5:00 ao oZ

12/ indisating that ay person wta had nalked outside of a tuilding retusmed witl
chnes +that cowmied abave the wazzing level oz *he fool e=umters, This was the fiz=t
imiisatizn of the very atrcong depositicn svg+ had occusTad Iz ihe aress. Su=reyc
wiss poctable GelgeT cauntens weTe made on 12/3 aroumd the ar=es ard a Zew vegeta-
+i-n samples wers chtained at this tize. Duzing the followizg week, the area ¥as
tlscked off in ome mile grids arnd Y readizgs and vegetation sacples talzsn at ihe
4~tewscetion of each cid, .

On 12/3 portable G¥ surveys Wers pade in the 200E and 20CA areas and between
ths arsas. In‘ the 200E Ares, 2 t—averse was made across the area 500 yds east of
+ha west perimeter fencs with a total of eigateen readings on ground and vegetation
with a pertable Cli, Three readings were also taken along the west fonce, In e
200 ¥ Area a 4Taverse was mads 0.1 mile porth of the gata which ran from the east
perizater fence %o a point just scuts of the stack. 4 second traverse was then
nads 0;1 mile north of the first one. Six readings on grourd and yegetati::n mers
zads Zor sach traverse, The ‘background in the 200 ¥ apea was dstermined as 30C-
500 ¢/m by holding the probe over the head, The results of thasé surveys ars g-ven

in Tabls 18, not cor=ectad for tackground of tha izstzmcz=t,

000841
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! matla 18
. ProTARTT TISTREELT SURTSS = 12/2
20CT 5CC TS, 20 "TaT IIh SETIA s .
Lpcatten [_od Readinge Coetion VoL festizm .
‘g_.__:.:__u.:._== ve*cix;;ﬂ IGround ! Vego2atiaon
i e/ \ e/2 | “c/:x c/m ;
| \ :
at sou"“ fancs 1 130 L2Q 504L0' N. scuin fence l2so 620 ‘
5&)' N. south fence \ 180 500 2200! N, south femce | 3C0 | 6C0
1720t N, south fence 20 500 140" N, scuth ‘enco\ 250 600
1622' N, south fence 150 650 6720t N, south fc..cs\ 3¢Q . 5CQ
10t N, south fence 350 €590 ~230! ¥, scuih "t:::cs-| 150 ! 253
sangt N. south f{=nce 2C0 L0 7g840! N, south fsnce 500 X 800
3360 ¥, soutl fence 200 L0 §5001 N, souta feznco | gleel ' 6C0
3520' N, south fence 300 650 9150t N. sout: fomce., 353 | 600 ,
20t N, south fencs 350 630 At, N, f{ance 150 | 500 _J
2C0% = S TETER TR TN NCo
Tlacsticon \ VG Roadfngs N
Gound Vegatation !
em . e/m ‘
= cormer 200 400
Middls 200 300
SE cormer 180 . 30

2007 AREA

-

0,1 3:ils Horth of Gate

0,2 ¥ile North of Gate

)

1
""*"Y““L'“'-\"«*-:iauaf

NN oy~ W .3

rf

Tocatian VG! Ceadings VG _Reacings
Groued Vagetatacn Ground, Tegotation! .
/2 /2 </a | o
|
“'ast fences - L00 ploeie 450 5Qa '
0! West, East fence L00 900 - 300 0 |
10! West, Eaat fence L0Q 1000 500 1020 “
. 200% West, East fencs 400 1200 453 S0 !
80Qt West, East femce 450 1600 LCO \‘ 1000 !
outh of stack 500 1700 e \ 200 i
e O e e — .
TETAESN_AREAS i
locatico G :-'.se.e.::g -
Gl agetation |
e/ ¢/n K
)
— TRouta sl 3 400 [ 750 :
o  Bouts s Wi, 2 400 1000
o  Rowto 3 M3 509 1000 \
p RBoute 3 M. 2 i 500 1000 |
_— Route 3 i, O 240 500
(e .
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Tor=al rea.d__.gs on the regctetios in the most active parts of this region aTe
< .,.50 c/m. The 20CE Arca agpcared .o be reasonably unifsrmly contaminztad al-
trsugh readings wcre apparuntly slithtly lower at the gast end of the area,

M 12/5 a suTrvey was made ia the 20CW arca %o determine deposition on various

,sx::"a:°s. During this survey samzies of soil and vegetation wcre taken for arnalysis.,
pYs]

e results of these sanmples are ¢given in Table 19.

Takle 19
SAMPIZ3 FROM 200 WEST ARCA - 12/5

} Iocation Soil T Vegetation i
o _ B mic/kg nmsfc_g_ j
z XE corner 200 West Area 72 6650 l
{ NE corner 200 West Area 18 i - \
* 1000 yds. N 200 West Gate : 18 23,400 |
? 200W Cats : R - i
500! south 200 W Gate i 28 : 14,200 ‘

1000t south 200 W Cata ) 148 7,020
SE cormer 200 Test arsa - L2 : 3,330 !
| Yoar 292 Bldg. - 100's stack | 120 - 290 {
- - - e —— - = = —

It was impossible to mske grod G surveys in the region of the stack because
of the high backgrounds from the fans. A survey of the guard tower in the ME corner
of tha T plant indicabed a general reading on all wood surfaces about 1000 ¢/m
stove background, In geﬁcral it was found that rcadings on woodcn' powcr polcs woTe
abore backgrowrd by 100-1000 ¢/m and that the activity scemod to collect in cornars
=2 Tough spots as would be axpected from dust perticles. & metal screen on the
geard towor at tus NE cormer of the "T" plant gave readings about 2000 ¢/m above
tackgrourd vhile the wocd was only about 1000 ¢/m above background, This wes con-
#1—med on the metal scrsezs on the wizdows in the Site Survey headquartors in the
200F Arca vhers a reading of 10C0 ¢/m above backgmund was obtained on 12/6. &
:hznicalmalysiaofastmdofth..swimshmdthatitmmironwiranitha
trace of zinc i::di’;:ating a possiblc zinc-coated wire,

‘During the week of 12/5 = 12/9 several crews surreyed the region surrcuzding
the tvo aress by marking the raglon intc one mile squars grids end obtairing por-

tzhle CMf readings and vegctation samples at each grid intersoc*ion. 'I'he romﬂts
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- of the VCM survey ware imm\.d-ateh av*“’ablc for study while the samples WeIs

- analyzed 't.he £cllov.'i.ns veek, 4 rough map shovwing the vegetatiaen readings obtained

{s given in ?igura 53.

Additional samples were taken during the following month f-om all portises of
stg peservation and tho results extrapolated by the eight day Ralfelifz of indine
o }2/3. The results of this survey are given in Figure 5, which is an isoactiviiy

zap showing the extent of I-131 activity on the ~sgervation, This map is a sun-

* potion of about 600 individual resulis.

This figure indicates a very strong deposition patierd at the 2007 Gate and
along routa 3 vetwean the arcas, The distance from the stack to the center of

shis maximm area is about 2-3 miles which agrees well with Suticn's estimats for

: a2 moderate inversion conditicn, The paximm activity in an individual sazple wes

28 uve/kg from 2 sample collected near the perime’cer fence directly east of the

stack,

The major part of the activity leaving the ime_diate'vici.ni’cy of the 200 Areas
tra.iis off éou‘hh in a very naITaw band widening toward tho lower end of the Teser=
vation., The two =pots of 500-1000 muc/kg on ihe Wahluke plateau morth of the
sesgrvaticn are charactaristic of the dephsition pattarns 1n ghig area, Wwhen ace
$ivity is found on Mahluke 14 43 usually in these tvo apnroxi.mate 1ocations, The
direct acuﬁherl: deposition 1s slightly in-agular sinece the normel patter is .
slightly wider and shiftad to the east, For comparison, tha readings obtained en
samples in Yovember are listed in Table 19, This wi11l give a good indieation of

4he tremendous inereass in readings oceasiocned by this rum.

.
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Tatle 19
TEADTIGS TCR NCVEMEER

e

Iocoticn I-131 Cene, I
me/kg
Richland <2 |
Hanferd <2 g
Benton City ' <2 ‘
20CTW GCate 13.2 i
Near 100 Arsas <2 i
Security of 300 Arsa | <2 ]

Figure 55 pr°sants the results of the analysis of the vegetation collacted 1._. a
swwvey up Rattlesnake Hountain which 1s one side of the Benton gep at the southwes:

gormer of the reservation, TFrom Figure 54 this dizecticn was the mein et of the
gases from the area. The figure 1s a profile of Ratilesnmake Mountain with ths base
at the Yakima River two miles NE of Benton City amd the swrvey in & lime NW of the

starting point. The activiiy found in samples at various eliitudes is designated bty
‘he height of the ecrosshatched portion with 1/2" equal to 1000 muc/kg. It appears
from this chert that the activity is highest on the platsau at about 2000 feat pos~
sibly due to turbtulence of the air passing over this region,

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

"immediately south of Bonton City.

B. QOff-drea '

Immediate off-area surveys were conducted during tho week of 12/5 - 12/9
in a portherly direction towards Spokane aince this 1;as the cfirqcticn estimated for
ths tulk of the cloud, As thc dota began to arrive from thuse survcys and the area
surveya it was apparent that a considorable conceatration occurred to the south of
the ressrvation, bAa & rasuli, the later surveys were directed mainly toward The
Dalles, Goldendale, Walla Walla, etc.

Plgure 57 is a map of the roads covored in the three week period following the
green Tun, Samples wers obtained every five or tan miles depending upon the actiw -~
vity expectad in tha zéz!.on. This figurs 1s a base map on which the following maps
zay be overlaid to oriont them,

Figure 58 is an overlsy indicating the individusl readings obtained at sach
off-area sampling location, The resulis ars in terms of muc/kg with all valuas

corrected to 12/3 by means of the eight day half-11fa of I-131. The ususl ocstimate

=
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':. 2 Of: ftha sens:.’civity of thi..
_.: : J:‘__mination in the laboratory vantﬂa..-an systam was suca th"-" va.lu..s up to 10"15 S
.‘g: 'un.tr'/k’ were obtained on blonk samples at the bcg.m:g of the weck of 12/5.V Du...na'
.::‘:;: ;’:‘ ':“:;;:h sricd that these samples were analyzed the a.vemge bl..nk samnlz. gave shaut 5-oh '
" g e /xg. For this reason the averall limit of sonsitivity for considerstion of
3 :i tm.se results mas estimated at 10-20 muc/kg. .
For use in malysis of the deta tie average blank for the amalysds perforzed
;ﬂ. for several of *he trips 1is ]_ist;d i:z'Table 20,
é Tabls 20 .

BIANK VEG=TATTION ANATYSES

Location Blank Sammles
dlardmum Avarage
muc/kg mc/kg
Wallula-Pendletcn-7alla Falla 23 : : 1o
YTakime Barricade Wenatchce-ritzville 23 ' 9
Walla Walla-Spokane-Kettls Falls 23 - 10
Toppenish-Maryhills-Umatilla 5 _ L]
Biggs-£lameth Falls-Fandleton 5 A
Arlington - 3
The Dalles to¢ Hood River - 3

Figure 59 is an isoactivity chaert prepared from the velues in Figure 58. Tais

map presents the contamination found in an area bounded by Ellensburg, Kettle Falls,

i A R AR T LI K| lz!bfeﬁmuﬁ'z gl

=53 and Baker, The very prcoounced southerly trend is again roted in this m=p. Con~

== centrations as high as 500-100C muc/kz extend well below Benton City irto the Horso
=3 . AN

Heaven Hills,. Concentrations as high as 500 ouc/kg extend NNE abcve Odessa

anii

AR
'

(about 80 rﬁiles) and southwest to The Dalles, Orzgon (about 110 miles), 4 pro-

nounced deviation from the generzl Noriieast-Southwest patiern of this contour
occurs in the marrew strip which protrudes to include Walla Wella, The 20-30 muc,/

kg area is doubtful becauss of the peculiar geography of the roads and the hizh con-

taminstion occuring in the analysis, Thae lirdts of the area surveyed are marked

2208000 smanstialiiidia
HERE

by the dc‘h-dash line,
/

Unfortnnataly the lack of roads arnd the snow encoun’cereu a" the end of December

digd not e.llcw an e:mminat...on of tha szreas gast of Wa]..a'“ral_a :Ln the Rlue lMouwntzdins
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ard wost of Goldeziale in the Czsczde Mounitcins. Such roads 38 2Tc av=ilztle iz
4his region WBIS 1=massivle at iz tize,
FTigze 60 1t 2 map of the same aT=a coverad hy Figures 5.7 showing preminent

feature of the tc—ain which cauld affect the +ravel of the elaud,

C. Y&scellomeous

Tive shellow pens 20" x 20" con*aining about one litzr of @

ct
0n
¥
Es]
9
d
9,
I
0
Q
[o N

et +47e locations near +he 2C0 Lrecs on December 2 and collacted fzor gaclrsis en

i Tegember 5. The chiect mas to obtain information on the rate of 213 out of 1-131

in a2 body of water<. The cctivity colleched by these pans and the avertgs ai= con-

pemtratisn at ench locction cs messured by tbe scrubber is givaen in Table 21,

Table 21
ACTIVITY L WalER PALS
Iocation Total Lctivity in Average Cone. Deposition
Tater in Atz Rate
me ue/1 x 10° we/hr/meter?/ue/1
200 West, Tower 15 8.6 | 8L0 3.3 =x 104
1200 Test, Tawer 4 98.2 1400 2.3 x 10
200 East, Tower 16 45.6 1460 1.0 x 0%
200 East, SE . 22,8, 450 1.6 x 10*
lﬁani‘ozd 1.3 37 1.1 x 104

The depositisn rotos 4n the abtove table were caleulated assuning that a1l of
ths activiiy in ’:o‘th the water and alr was obtained over a 12 bour peﬂ.ci. This
418 n close apprexioaiion for the gezubbar aince at eech of these locations the
scubber volue was avoilable snly through 12/3. Tho ratios aTe remaTiknbly con-
sistant considering the naturs of the esperimont, They are undoubtedly mevimum
f£4gures since tbe alr concentrations wers measured for & much saorter period of
4ine than the cater pons were expossd. |

L scriss of ten vegetation scmples waTe picked up {rom the lmuedisto vicinity

ol the some ic:‘.:bber ond analyzed Tor I-131. The results of this test are glven

£ .

© 4n Table 22.
e 0008y
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Table 22
ACTTVIT: Ok VEGLTATICH
Iocation Vegataticn avarnge Conc, Dcposition
I - Activity in Ai= hote
Maz:ioum dverzge ’
muc/kg mue/kg ue/1 x 107 ue/hr/meter</ue/1
200 Fest, Tower 15 10,902 658 8L 1.3 x 10
200 7est, Tower 4 4,857 1378 1400 4.0 x 108
22 Zast, Tavwer 16 Ly Ll 3L 1460 3.3 x 107
1263 East, ST | 5,286 3899 L50 1.. x 109
lvanted 1,022 LLS 37 2.0 x 109

The deposition rates ware calculated assuning a 12 hour exposure and a 2 kg/
2

meter® vegetation cover, These results cre higher than thc wator presum=bly duc to
the greater arsc of exposure on the vegetation,

Both of these values are within a fector of 10 of the value of 10° uc/moter /b
per uc/1 calculated by ?azker(12) from data on atmospherie pollution, emission of
discrete 2ciive particlss, ~nd former I-131 deposition data, Apparently the values
for vegetation are slightly higher and the valus for water siightly lorer th:.n his
assumption,

Tho decay of ths I-131 on tho vegetation i3 avnilable from a number of measure=
zonts made in Jamuary, 1950, In revicwing this data, it should be berno in nird
th=t results f::cm indivi;iunl analyses mz:w\ vary by a factor of 3-4 due %o unecer-
tainties in sampling of the various portions and therefors differcnses ia dxy
weight and surface arsa.

‘ In Figures 61 and 62 are given decry curves of the I-131 as measured at widee
spread locations, In overy casa the gencral trend of tha activity ra;llovs the

knomn decay of tho icdine writhin the experimental error of thc mezsurerents.

o/ ;
;
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IX. Siolocienl Yenitoring
4, Botarmy
Pctteii plants ol ‘wheat and winter peas were plmced at five different sta-
tizes throughout the a.r.ea. on the afterncon of December 2, 1949, These plants were
1ot exposed until 1:00 p.=. oz Decsmber 3,

The stations selectad were in the 614 Buildings throughout the Hanferd Area
to allow prstection to the plants in case of freezing wecther during the period of
exposure to the gaséa. |

4t Staticn #1, which was the 614 Building located at the cemter of the north
fence in 200 Fest drsn, one of each type of plant was placed inside of the building
erd one of each type of plant was placed outside of the building, The sazme pro-‘

" esdure was followed for Station #2, 200 Zast Area west center, Station #3, 100-3
4rea southeast, Station #4, 100-F .‘u:c-a southwest, and Station #5, North Richland
north,

'._T.'ha plonts wers as they had been growing in the greenhouse at the Botany
Laboratory at 100~F hrea except for the wheat planta, which wers placed at Stations
#1 and #2, The scil of these plants was covered with a layer of paraffin to
separata the soil ‘from the atmosphere, B

After ths plants had been exposed to the ra;lioactive gses, they wers brought
back to the Botarv laboratory, Samples were immediataly tcken from tha plants
znd one gram portlons counted directly on tho first shelf of a miea wirdow cowter,

Flants which wers placed cutaids of the building at Station #1 and w2 accu=-
zulatsd the moat ﬁcti‘ritw. The averags activity iIn microcuries per ldJ.ogram for
tbe aerial portions of these plants were as follows:

/Statiosn #] Station #2
Winter peas 1.0 Winter peas 2.1
Fheat 1.7 Wheat 2.2

0008425
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Tte sarples o;f those plants which wers placed inside the buildings at Staticn #1
acd #2 had averagoe activity of less than 0,1 microcuries per kilosgrom for the
gerial pcr‘.‘.io‘ns of the plants, |
} Samples from the plants placed both inside and cutside at Stations #3, #4 ard -
5 bad average activities of less than 0,01 microcuries rer kilogran, ‘
The ezunting results of the roots of the wheat plants placed sutside the bulle

ding at Station #1 showed ths average activity to be 0,02 microcuries per kilogmanm,

- Por the roots of wheat plants outside at Station #2, the average activity wes 0,05
© merocuries per kilogram,

4 comparison of the amount of activity in the roots of the whect plants and

. ihe activity of the plants at St..ticn i3, #4, and #5 would tend to indicate that

* thevo may be » small amount of activity tronsloeated from the tops to the roots,

9218000

B, Zooloex '
4s a followup oxi the specicl dissolving of Docember 2, considernble eme
phrsls was placed upon the collection of birds (principally fowl) and marrmals from

arbiirary locotlons on and near the reservation. A total of 68 animals were as-

1351

sxyed for iodine ™~ in the thyroids, levels detected in birds and parcals are

? . -6 - Hi-17381-DEV -

given in Table 22: . * .
' Tabls 22
. SUMMARY QF ACTIVITY IN BIRDS AMD MAMHA LS
BIRDS MAMMALS

Igcation Number Mexiwum Average | Mumber Maximm Aversge

' uc/ke ue/kg ue/ke ue/xz
100-B to 100-D 5 110 47 o] - -
100-3 to 100-F 5 S 5 2 IV 30
Hanford 7 33 15 3 30 24
300 Axea 2 1.4 1.3 o] - -
X. Slops of Ra‘bﬂ.emnka-’ 10 270 87 2 300 160
200 X 1 9 9 0 - -
Benton City %o Pnoauer 4 26 12 o] - -

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

Seven mallard ducks from Lacrosse and cne from Kemnswick were also assayed,
The beta activity was then less then 0.5 uc/kg in 2ll cases,
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s “ rotier pooT in
tkat the mtmosphers was unsicble end winds .shifted diroction bedly, <Frobably the

post significant ini‘omation in evaluating tha results is the radio sonde peasure-
ments mede at B.:.chl:mdq ':5*". R, m thase plots, it may lLe seen thet in 3

,—-—’_-___,_____,a—-ﬂ""““'ﬂ- R ¥
splte of the inversions occuring clost to the ground, the uppeT atmespuere wW2s VOIY 4

v -

‘unstable with a lapse rate approaching the dry adizbatic rate during the pericd of

evslution, Under these conditions, it is diffiemli to complr® the sctmel resulls
with~the thooretical walues of Suttonfs since the goses were caitted into on “in- )
version closc to the ground with s:n-;e cr 21l of the fumes escaping i.nto the -

siable upper otmcsphere. FoT purposes of comparison, we have chosen to consider
the dilwticn os occuring according to the coafficients quoted for the lorge lapse

condition.

tion at a glven time is made difficult by the shifting sind’ dirsctions end speeds -
znd tho fdlm 6f the sampling technigue to give 2 gpod T-131 gvolutlon curve,

An e:mmnntion of the tind dxta indicztes that the eaxly portion of the fumes
would ‘travel east cnd north. Somti'na botween 0100 and 0400 on 12/3 the wind
shifted so tbat the fumas mould tond in 2 aoTe southerl:f direction tornrd }Lc.hland
The evolutien cirves indicate that the xonon posked ot about 2200 = 2300 while

the iodipe did not appear in significant quentities until after this time and
pented at @00-0400. Thus it appears thet the budk of ths xenon Witk cnly  smil
¢raction of the isdine wamt in e merth-essterly direction efore 0R00-0300 1
12/3 waile the bulk of the fodine traveled in & southerly direction aftex 0300-
CLO0 an 12/3. The spoeds vardied widaly from 10-20 rph at tha' stert to 1-5 mph

et 1273, Sinca the data is insdaquata 13 estionte tha travel on en hcur to hour

- -z -
Fa

Mis’mamguapeea°f6'7mphmschom.'; . ': e
" The SCI‘JbbBr, constsnt nix mni‘bor,‘and ccmtinv rata peter data" indicate

S | :”"'-/-:-1
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that the I-131 passed over the 300 drea, Richland, Benton City ares on 12/3 with
'_ e mm about nmoon. Wind speeds near the ground at this iirme near Rickland
' mrs 547 mph with speeds s lov as 1-2 mpk b the 622 Building. This ectivity,
. ther, could have been that froz tie end of the dissolving between about 0400 arnd
" 0800 on 12/3,

The best conceniration data obtained in this reglon were from the scoubber

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

instrﬁnents indicated concentrations of 1.6 «3.5 x 10‘7’uc/1 oz the scrubber and

. 8 =axirmun tiree hour concentration of 10"6 uc/l at 300 Area. The factor of three

d¢ffarence in these readings is probabl;} due to the differences in calibrations

of the t7o Instruments. The values are 2 foctor of 2«5 lower theon would be esti-

* zatsd from the Suiion equatlons for an cfolution rate of 0.05 curies/sec and a wind

bZh8000

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

quata chock considering the lack of information on tha location of the axis of the

" eloud and the unknewn form of dilution,

. The plot of the conductivity from the asrial survey on the morning of 13/3
shows two peaks, one close to the project between Richland and Comnnell and the other
xt Ritzvills. Two suppositions moy Pe adyanced concsrning these i:eaks.

(1) The "highs" represent ths two peak output concentrntions of gases from
ths dissclving @eﬁﬁon. The cne farthest from the reservation could well be the
Ze-133 while the I.131 is just lecving the project,

(2) dssuning that the above 1s true, the gentle shift of windz from the nortie
wust 2nd west %o southerly and northeasterly caused the iodine to vser ts the north
during the mming and aftarnocn of 3 Degearnber, depositing contamination fourd on
the vegatation near Odessa, :

Thase theorias are substantiated By the following tacta;

(1) The vpeak farthest from Eanford during the porming is aporoxi-ately 70
miles from the dissolving stack, Thess readings were made fIom OBl5 to 02840 hours
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or ot a mean time of 0827.  mean wind of 4.5 fror the TSW would plrce thiis peak .

.. .
e mrar v o

wt the Stack st approximately 2148 hours od the 2nd wkiclh is reasonzbly clcse 4o
ihe true velue. The icdine peal: wes cstimeted to de o% 0200 on the 3r2, Fare

rough estimate, tha same wind speed cen be used to place the lodine raximm ot 33

e e (11D B v sl TSN

=i1cs fror~ the gtack at ceasuring time (0700 3 Decezber), Tads checks with the

position of the second "high" on the merming flig=t.
(2) No I-131 was found on the filters east of the flight between Lind and
?.ipnria.- This could be the boundery between the two hiphly concentrated clewis,
(3) HMovenmsnt of both of these "highs™ northward sirmiltaneously woul2 plcce
4h: xuonen at Davenport and depasit the iodine necr Odessa, Therufors, if no icdine
=3 present to omy extent east of Lind, tas scrubber had to collect what it did en
it Richland, Lind, Ripariz, lind, Cdessa survey. In this case the azount of air-

Tlow through the scrubber could be reducsd by a facter of 2-2.5 and the iodine con-

eontration reised by the sams factor and falls in linme with the figures cbtained
from the £ilters. If wo can Tely on the agreement of the tws methods of scmpling,
{filters ond scrubber) then an approxincts calibration for the conductivity appare= -
tus con be mnde. On page 42, the flight legs between Connell-Lind-Riperis, Where
480 iodine was dotsctod, show a mean valua,of 12 divisions above backgound for

the conductivity, Assuming that 1/3 of tne roading (or 4 divisions) was caused

tr ths radiocactive iodine, we have: .

1,4 x 102 = 0.35 x 1073 ue/lites/div,
%

or 3.5 x 1077 uc/liter/ddv _
T.tm this volus, the hiphest concenirTation encountered on the two—day operatlon was -
1 x 10~7 ue/liter at Davenport (100 miles§, ‘
According t:g éuttan': est‘.':a;has of this concentration twith an cstizated evclu-
4ion rats at tha peak of 0,6=1.5 curiss/sacond and a large lagse conditlsn, the con-
cemtration ahould ba on tho order of 1-2 x 107 uc/l, a valuc 10-20 tizes the one
| ortatmed. 0008530



*.j;j;'ggi_';;' ;f 8 'aii_'7 31-17381-p£z,-

L. . . - - P
e e . v

s

g€ tha pamber of as.,mmt:.ons invelved in the ealeulation and the calibro- . B

;‘__ of the equipment, this could be cons:ﬁerﬂd wit tha erTor. of the ie:.sure::ént.

L-“_.

e ,., .» 'Ihc above call‘brat‘cn is corrzcet to the c=der of mag:d.tude only but serves to show

s % the j_nc'case in sensitivity of tue vibmtue condense* penitzon over the electizo-

mgter tube circuilt for wh:.m F. J. Da.vis gives a seas Livity of bet 7een lO"’3 nd

10-7 uc/’*ter/drrslon. S o : ' T
. The large denos.;.t on ‘on vegctat:.on to the south of the suack then, ur:;:uc‘:.erl;
'gccﬁ::éd from the gases leaving the stack after C2C0-J4CQ on 12/3. A&n inte ~gting
- marlson with the theoretical values mey te made b;r compezing the Sutton values

to the air concen‘b*‘* ions frou the deposition rates esm::.:tef‘ in scction VIII. IE
suze that the average exposurs t..re in the 100-5C0 muc/kg reglon between Lona

"and The Dalles was 20 hours, thez the COuC""tr‘d.ulO.l mus® have been 1-5 x 10‘8 uc/1.

' -
i a’ 4
Bra
'

.Sutton's values for a lerge lepse condition would indicete 5 x 107 -3 to 3 x 10=7

o o

o4
%)

: -ﬁ’ uc/l, assuzing a wind speed of 5.5 oph and an evolution rate of 0,05 curies/sec.

g

]

Although no conclusive staterents as to the validity of Sutton's treatzent

il

when apnlied to these distances mey te made because of the uncertainties in the
k_meteorological constants involved, it does appear that the coefficients as used

= give raasonable values if the primary assumntmn that the gases diluted in the -

.
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a3 unstable upper atmosphere is correct. ‘ s St
e = - \ '
g?:; . From exgerience gained from this tes%, two facts are evident concerning use of
u}‘% the aircraft for tracking such activi ty° ‘ : : : .
X 4 ol AN

(1). If at all possible, a ranring plot should be kept in fligat %o detarmine

regicns of highest activity while in flight. Knowiedge of the exdstence of areas of

4

oy

R
W
) R |

concentrated ac‘i:ivity i3 of little use when tho information is brought to light days

after the data ia taler.

v ‘iﬂT?

Values plotied every thi;ty or forty minutes (or at lesser

timn interéals 1£ requirﬂd) with backrround subtracted will enable the opsrator o

sketch in lines /of equal intens

-

-
-
-

ity and furnish the pilot with a £1ight path which
weuld either r»..main in the concentratien for a lon

higher ve.lues. D D 0 8 3 |

ger sampling perioc or £ird even
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(2). The sezvicas of two or more aircraft could groatly increzse the amount of

‘ 2enitoring coverage for a given period cf time, Forking as a team at the same or

different altitudes, thc progress of a cloud could be traced both la=terally and

vertically, ' ]
Turing this ran the aireraft surveyed an area in one day wnich tock two wecks
*3 cover by surface 'vehicles. The degree of acsuracy was vory clssce, Under the
worst possibla metecrological conditicns for such a test, the airborne instmmoents
dctectsd the radioa'ctive gases at a distance bettor than 100 miles from the stack,

Toder favorable conditions, it was estimated that with the same concentrtiions this

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

B e daa o T g = U1 T 17 PPN

. .. " :
[ U



) - 71_ - ) m‘lﬁﬂ

groug of people. Although it 1s srpossible to acknowledge &8 con-
cerned, the authors wish te mention particulariy the following people foT their
of the expe .

the Patro Division of the Ganeral
rorX in-transcribing pessages Irod +ha field over tha pabrol radic.

Tn the Health Tnstrumentts Divisions of tHa General Flactric Cozpesy P.. L.

£1senecher 2nd G. Driver for the trenspitting Geiger Countd? uged with the Balloon -

of the Biology DPivision for the pislogical data presented; ¢, M, Fattsrson

A. R, Kzena of the gperational pivision for the T11ter data and control of the
area hazards; R, G, Thorburn end L. C. Schuelnglse £ the Methods pavelopmani Group
for the evolution peasurements; H. J. Psac
Suﬂeyﬁroupforthai:planningandanﬂ.ya o ¢ tah o Lo ,zde.E.GareT
and the Mothods Control 1aboratory for ths

- -

: '40008.[{33. 3 -

8000 ‘ §YS T4




RNV PN

¢ - - 72 - HW‘IBBI’DEL ) E’
| ’f
‘ REFIRECES -4
Y
!
v . »
. Vv 5
1. i
o I
- \:r F]
2. J. L. Dreher, Hi=3=3003; Auguat 2, 1945, :
: ' ¢
3., O. G. Suttcn, Royal Soclety, London; Proceedings Series 4, N
VOZ.. 146’ P 7Cl=T22, E
Le 0. Go Sutten, Boral Society, London; Proceedings Series .l,‘ R
Vol. 145, pp 143-1€5,
5, 0. G. Suticn, Quarterly Journal of Royal Meteorologiccl
Society, Llonden, Vol. 73, pp 426-436. -
6., 0. G, Suttcn, Quarterly Journal of Royal Meteorological
Society, Londen, Vol., 73, uvp 426-436. ;
' - 4
7. G. X. Jense, F. K, Zettler, and F, Y. Gager. P-3339, T
August ~5, 191580 - I-
8, L. C. Schwmcadimen, R. C Thorbturn znd J. ¥, Haaly, HT-18258, « 797 f"
July 1, 1950. :
=
9. 2‘ Bc usmf’ H‘--157LJ, Janum 27’ 1950o '-.I‘E
10, P. E. Church & C. 4. Goslin, Jr.; EF-7-4806, Undated. N
' e
11. R. C, Thorburn, H7-17257, March 20, 1950. u
. i
12, EH. M. Parlmr, H7-14058, dugust 2, 1949. ar
| !

.
- pe LI R TP
N ORI

PR,

0008434



wiw Seenr

-

HW-17381-DcL

L e N

r
]
]
]
'
'
|
L

-4
B

ST

o

l.uT -

HANFORD _WCRXS

e -4

pROWELNT LOSATIONS

9 TANT AREA

0008435

———



B e

SVIVIV] vuuy Uy VU v cc: ,;c
w / mo:_:_:__ — uo ::r:m coc_m_ aw|l '
N~
T
z " .
= | qen8000 500
// oro
_— / SI'o
,_n \
m |~ / = 020
3,
3 ..
= 1620
mm.ox/ \
(085/5314n0 }3b ol 1’99 Ad aboju9aoiad _m_H AdIHNN)
.. (-o9s/8914N2 .mo_s L1l Aq moc.:oo;amm_ox Aidiinn) 0€0
A . | | :
L 9NIANIPSSIA "NOoH 9] Y04 3NUND _zo_.._.:.:_;u g3 LvVWILS3
. |\ | | | I
. GEO




r SECRET Pege_ 13

HW-17381-D3L

FIGURE-3
‘ ' PEAK CLOUD CONGENTRATION
100 =

TSN

TN \L\
™~

™~ \\\

°
4 ¢
CE W MLES

‘ -
g \ \
: | cofemgEst x o xexd \
o wry o= 0-¥% 23 10-7 jo-8
CONCENTRATION IN pC/L  Usll MPY Q=0.0%5 CURIESSEC.
w7 04 : 108 o o3 12
FIGURE-4
CLOUD WIDTH
20,000 / /I
000 Zmz L /
Ay | Larst
“mpoo 15
e
+
yu=
(=]
b
=}
a,ooo-§ ~
5] /
/4‘1! imviRsion
; apo0 A /,/
0088“31 ) //fa:—‘mnnn
e XSTANCE IN MILEFS

-] E ) 0 [} ®© 00 =0 o ‘ -~



r Page T8 HW-IT738I-DE-
) . rigune—8
GROUND CON CE‘ITFATIGN

m\/l\

=7

- :

—

vERSI 0

?
»

COEFFICIENT K IN XoK§
?
»

\k \
OHMATE N !RSO

ZERO [LAPSE \

N T
\ TN -

g M) s ) ) 30 » 30t
E DISTANCE FROM SOURCE~MILES

MODERATE INVERSION

e \ | \ .l : L
_ | . {

: .

|

‘.

N
11}

P
/"/
N\

/

\.

N
- \\\\i)////

0008438

DISTANGE FROM SOURCE — MILES

° DYSTANCE FRCOM AXIS— FEET .
7o) 1200 800 *00 0 T 400 [*=") 1200 - 1600




sy,

-

HW-=1738! -DE{,

SECTY
O~ aS TYIL WOEIATION CRISERE
A=Tieg2 ISMTANGN CeeuBLEY
o CONETINT AR BETOSS
[ = amarTes ASTT WCTOWS
o =cavern I semmerre
- AN
> | SO
X
.
o * *
- .o HANFORD WORKS -
Trmsn - - L
NS BENTUMOe NETSVECATS
[ —
metwem $0ee
. /"
!

ooo8u39

1353

-—

T RN e b

AL
c e e TN

ey ey T



09s22-L NUSVUHUHL ¢'L

l..c [EIVAUE NI R .
. 00 YASNIANOD ONILVHBIA | ‘ 9
oy e . TR | 0-HA 1L
.W.. : Cyule L | " | o
- { @ 8 =
= 22 = l_ AL ok
” ot Do o
* .. : . = m b4 M ) m [
- l—.\ lL nHHV .\...
i 1109 9910A
X 108u3puod
BujipaqiA O}
— AOGI~
L ‘

[ ]

o

o

o —_ = =

T T }n
-1 = “:. oy wm
. ! -
”. -0 _ )00 - . =
o o T L dEn Lo
— o _ o - X -— —
‘_.xL/Z/».H!W = ® 5 z a8uepUOD
XoLy | —.|_ W %W% = Pl Pl BujyDIGIA
| SO 1 jon Ol 1003 - Se_l_a
_c(_“.l | “n— 0 1 I ~.e0n| Buyoelio?
1 | /./
o |)>>>H.\G 1-L LNs9 I o SHVD 0
eleo. AOLY. )

DR PR B ) [rorsrEeR SR TIE L U T e LA LAY :......-Jd,i!



~

PRV VIR

FIGURE-9

ATMOSPHERIG GONDUCTIVITY ~APPARATU?

-

0008YH1_

T e v Ty ARSI S




.

e e -

. wra tre e

—

P e T UL R S it l.!.t..

N L Tyt std -—y

ity g e e

2h18000

Poge 80

-

-v 41- -.‘

7R RN

X,

Lt

nases

>

.

.c_-

; 4
TYa AR ROy AT
s sRrigteet), 1
.‘;;;M..,..a., .-...v.n..oif‘.. ERES
S el i
' .. .
. - e

LR,

X08 Y31 OWV Q3LNNONW

Ol-3unold




PAGE _8L | HW-1T38(-)E-

CROSS-SECTION

: OF MOUNT
=2
- 1 ‘
ALUMINUM , SPONGE RUBBER PACKED
- BETWEEN TUBE AND MOUNT
caP< 2 5_3 »
— < || _TRACERLAB STAINLESS .
: STEEL TUBE L ALUMINUN SHEET
FOLOED AND WELDED
[ . : /
CO-AXIAL
CONNECTOR T} ALUMINUN 8iX EYENLY SPACED
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1
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