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I, SUMMARY

Ope ton of irradicted uranium with fifteen days cooling ‘was dissolved from a
two ton batech loaded into a clean dissolver on December 2, 1949. Calculated
amounts of activity evolved were 4000 curies of I-131 and 7200 curies of Xe-133;
measured values were aigher than this by a factor of 2 to 3. Preliminary calcu-
lations of the hazard were made by the method of O. G. Sutton and attempts made
to check these values by readings on fixed and mobile instruments.

The meteorological conditions during the actual hours of dissolving were
unstable with the wind veering from a southerly direction at the start to a north-
erly direction sbout half-way through the run, Rawinsonde readings at Richland
"during the run indicaied a shallow surface inversion with an unstable condition
aloft. It is postulated that much of the dilution occurred above the inver;ion.

Readings as high as 2 x 10~% uc/1'6f I-131 and 2000 to 3000 ¢/m on portable
Gelger counters were obtcined within a radius of 4 to 5 miles from the steck,
Significant readings cppearcd in the Richland - Pasco - Benton City area atout
n009 of Desgmber 3. Estirated maximum concentrations were on the order cf
10~/ to 107° ue/1l of I-131, Questionadle positive readings:were obtained ono - :
filters at Spokane on Dacembex 3 and December 5, 1949, ' S i

Alrcraft measurerents made in the direction of Spokane'on December 3, 1949,
indicated peak activities in the morning at Ritzville and beiveen Richland and
Connell. It is postulated that the peak closest to the project was due to I-131
while the one at Ritzville was due to Xe-133. L I

Considerable deposition éccurred particularly close to. the stacks, Positive
vegetation readings, above ths permanent tolerance value of 9 muc/kg occurred
over a region extending frem The Dalles, Oregon, to Spokane, end from Yakima
to the Blue Mountains, The rate of deposition _in water was estirated at 2 x 104
uc/meter3/hr/uc/1; and on vegetation as 4-x 10° uc/meter?/hr/uc/l.. The I-131 on
vegetation decayed to background with an eight day balf-life, . :

Exposures of clean potted plants in the area gave'results comparable to
those found in other plants. Animals collected from the region indicated that
specimens from within the project boundary received thyrold irradiation varying

from tolerance to 80 times tolerance daily, '
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DISSOLVIHG CF TWENTY DAY METAL AT EANFGRD

equested tne dissclution of cne ton

i' & g=geq" irradiated uraniuz (20 days cooling) at Hanford for the purpcse of test-

I—

ing their low level monitor_ng i.nstr\mentation and to gain experieace in following

sueh a cloud of active mato-ials. 4 gimilar test was pcsformed at Cak R:.dgo when . i

{ 140 Zanford slugs wers dissolved and the activ‘ity followed down the ¥alleys in an

aircrar‘: @ The reaults of this test gave Some indications of dilution and travel

in hilly country, and it was hoped that the present test wozﬂ.d give results for

essentialh' level, rou.i.ng torra.i.n o . R :

S m——

The Health Instmen‘b Divisions were :Lnterestad primarily in ob‘taining monitor-

ing results to sae that Do cne was overexposed. to the active fumes, and seconda.ri]y

o

in the travel of the activity and deposition on the wgetation. E; add.i'bion the - T
——g——

Health Instrument Divisicns acted as & liaiscn group between the A.ir Forces and the

operating divisicns tha.t pcrformed the actual d.issolving. ' g

S,

The ronowio.g report is a joint effort betwsen tha iir Force a.nd. ‘the E.’a.ni‘oni
Health Instrument Divisions. The reading: octtained bty eaoh group oomnl@non‘b tho
ltather's and’ add ‘bo tte ovemll cohereoncy of the picture, ' _ ‘

g

Since 1t is almost imposaible ta write such e Teport without designating areas,
tuildings, terrain featurss, etc. by their local names, Figure I, included in the
introonctioxz to the Teport, is = map showing the Iocation of the more prominent

.feat'orozf.
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IT. Planning
/ ' The request for this operation and i.n.:.t;al polic:r pla.n.ning was made in a

moeting with ‘,“' »
sentatives of the General Elestric Compeny and the Atomic Enargy Commission on

. . l
November 1, 1940, A% that time, it was decided to dissolve one ton of metal with '(bx

mmximate]y 20 days cooling on November 26, 1949, weather permitting. 'A week :

erd: was cbose.u in order to minimize the number of people :Ln the area du.ring and

]_ immediately a.ftar the um, ' ' '
—~—rm— — — — e

Upon receiving this informationm, each group partiéipatﬁg_ started more detailed

work directed towards obtalning as xzmch information as possibls from the operation
a.nd seeing that the fumes wers liberated safeh' Ln outline of this planning is

——

given below .since much of the work dona a‘b this time. a.:!.ded. cona:.derabb' in in’ceb-

preting results,

A, Feather Reguired, ‘ | |
With this emount of activity being released, good dilution of the fumes before

they came to .the grownd in the aTeas wore required o avoid émss contamination of
the buildings and possible exposure of porsomnel. Criteriz deeided mpon Lor waa:hhe:r
corditions were: )

(1). 4z inverted vertical temperature gradlent extending from the ground to
several hundred feet above, Ihis.stipulatian necessitated scheduling the run during
ndght-tine, as 1% is only th;n that inversion conditisne at Hanford Forks are Lre—
qeent. | L o

(2). ¥o rain, fog,; Iow cloudiness, or other ra;:tor 1h.ich. wight prevent the
plane from fiying. S | |

(3). Light to moderats wind spaeds 15 oph at the 200 £t. lovel was decided .

upon as +he Tpper limit of permissible wind. spoeed.
(A). Wind from & wasterh' or soutbrestarly direction sc that the p.hns mld

2ot be forcad to 1y in the vicinity ‘of such mgged. topographic .’eatms as 3600
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——————

feet high Rattlesnake Mountain to the sout;h of the area,

(5). Conditions whereby the bulk of the stack effluent would stay aloft, A
d4lution factor of 1500:1 was decidad upon as the lowest pemissib"e factor.

4 review of .d;:a from tie past several years at the HW Heteorology Station
showed that during night hours at this season of the year the "aloft" condition pre-
vailed 76% of the time, and thet ths alcy-coverage a%eraged 6.7 on & scale of 10.

Hourly wind speeds between 0300 and 1200 averaged from 4-6 mph at the 7 feet level -
to 10-11 mph at the Z.DG foot 1ev~al The prevailing di:::ection was northwest, 4 |
moderate inversion usually overlies the area at night, form:l.ng near sunset and ter-
minating about one-half hour a.ftgr smrise. Normal];{, precipituticn is ini'requent

— .and the’ prébabﬁlity of its occurence dﬁ.ri.ng any particular 24 hour.period is always -

i | l. | _‘ . ’. ,
 The above statistics mdicateithat the ?:h_ancg of 'findi..ﬁg faﬁorﬁblg meteo'folp"g—"

lcal conditions for the dissolutlon on ary particular date might be good. Howerer,
the month qi; queAmber, 1949, was pia(g.ueé wita inclement weather which included two
veriods of recu.rfent storms with atiendant ;d.nd'and rain, Interspersed by a 10-day
stagnant period during which ceilings were coatinually low and fog was present on
an average of nearly 10 hours each day, This Inclement wea‘t:her necessitated post-
ponement of the run for oae week, '

On the mdrr;ing of December 1, the United States Weather Bureau in a speic:!#l
forecast to this plant, predicted that the end'of.‘the current serdes of‘frequent
storms was :1.n aight, and that conditions favorable for the operation could be ex-
pected by Satm-day night, December 3. The dissolvor was than loaded so tha‘b opern-
tions could begin Friday night, December 2, 4 conditions were favorable, ‘
B.  Operstions ' B | '

The ugn Divisicn, in charge of the actual dissolving, electﬂd to use the spare
dissolver in the "T" plant (200 Hest lrea) so that the "heel" resulting fron the

' dissolution of cnly a portion of the metal charged could be atored ﬁz the di:--
solver _for an additiocnal cooling period, Two tons of metal pushed on Novamber 17,

et

IR

g
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were loaded into a clean dissolver on December 1, 1949, and the jackets di_ssalved

on the 12-8 shift on Deccmber 2, 1949, Tho cc'tucl length of the dissolving time

¢oJ1 not be p-edictec accurciely since norma.l opcrating procedu_e calls for three

tm.g of metal per charga on top of a one ton heel, A.n estimats of 12-16 hours for

the dissolution of one ton was made,

The amounits of I-131 and Ic-133 in the metal after 16 days cooling were

¢pstimated at 6150 end 6070 curies per ton rospectiveh' Assuming thet 50% of the

ioqine( ) remains :Ln the dissolver and thnt there is a 30% increase over the average

in the amounts of fission products in the outer portion of the alug, ihe dissolu- .

tion of ome ton would libercte 4000 curies of I-131 end 7900° curies of Xe-133, |

Sinca the ofi‘-gns scrubbers vore not opcrated a.ll of this activity would be dis-

~ charged from the stack

The rate of.‘ discharge was ostim..ted from threo evolution curvos mecsu:ed in
1947 by the H., I, Divisionsh T'nese curves indicated thnt rith an eight hou:r dis-
solving period the Ie-133 reaches a maximum in 1-1/2 hours. and the I-131 renches a
mascimum in 34 hours. Exbrupolat-on of tbese curves to a 16 hour dissolving (Fig.z)
indicated a x2non peak at about throe hours and an iodino peak at about seven hours
after the start. The moximm rate of omission was estimated at 0./1 curies/sec |
for Ye-133 and 0 M-curies/sec for I-131, These values would" anowrt; to about 28
uc/1 of Xe-133 and 10 uc/l of I-131 in the stack on the basis oi‘ an air flow oi‘
25,000 cfm up the stack, A )

. The stert was planned for 2000 on December 2asa compromiso betmen the Adr
Force!s desire.to start at 0100-0300 on December 3 so thnt the meximum would occur
about dwbrcck and the opemtion's neod to start as soan af ter sundo'm as possible
80 that the bulk of the sctivity would Yo liberstod befors the invorsion broke the
‘Dext morning. With the stort at 2000, tho maxirum Xe-133 activity would oc:nn' abotrb
midaight and the ma:d.m.nn I-131 activity would occur about 0300, with a total of 112
hours before surup to eliminate most of the activity,

17149
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Txtra weather forecasting and observetion stetions were set up by the Adr

Taother service to augment existing statioas in order Yo obtain sufflcient date

¢om fopecesting the movesment of the cloud and to correlate the existing conditions

#iih the activity pattern found,
Reports of forecasting and cbservation statiocns over the Northwest wers utilized

-to- gst 2 clear picture of the weather .for weeks before the test, In addition, =a

movile Rawinsonde ata:bion and two pz.bal wmits wers moved into the vicinity of the

Sanford Project for a more detailed analysis, The Rawinsonde unit was placed at

the Richland Airport and cne each of the pibal stations at Washtucna and Moses Lake

These facilitiss were part of the 2060th Mobile Weather Squadron at Tinke:; s w}
— o ' — e m—
Force Base, Oklahoma, J 4n additicnal forecaster was added to.the staff of the Spo- ’(b‘
:

‘cane 473 Weather Station especially to forecas‘b for this test, ~
arrived at Richland. on Hovember 23 tc effect coordination betwean theas new

facilities, Health Instruments, and production. 4 weok earlier,‘ :
reported as =z additicnal Electron.’:.cs Officer to help with the inste_u.ation'of gix

coumnting rate meters, whic.h. were loaned to ths Z,I, Divisions for grsxmd.‘mnitor"_ng‘,

ard 2lsgc to assist during the flights. ] | ]

— T —
Background valuex were established for the aerial instrmuments prior to the rum.

Flights were pade at d4fferent altitudes over the ares and the instrument velues
wezo plotted against altitmle changes. L set of curves for the principel instru-
2ents appears in the sectiom on equipment and procedures. |
D. Sito Survey * | |
The B’ I, Site Sx:rve-f Crew was imterestad in checking upon the hazards emcoun=—
tered in the rux plus any infor:'atinn that could be obtained upon the uproa.d or de=
position of activity, ‘4 series of calculat.cns based cn the work of 0. G. Sutton
. and others aon the dilution of geses in the lower atmosphere wore peztomed. (3 A’
5, 6). The ba;sic'oquatinn for these calculations is:
—mE=—

“Lf\v;iu



| HW-17381

A T ) o
\)((x v,2) = Qe CyCz U 2= ‘- = L:nh) e - (izz.:f
- o T 2B ci’? x|

-

vhere:

. (x, ¥ z) « concentration in gms or curies/mete.tj at a point glven ty the
s I ] ; ) ‘

coordinates x, ¥y, z on 2 systém *.:heré the origin i; at the source and the x dirce-
: "bio:.x is down w:i.nd |
Q - rate of emission in gms/sec or curias/sec. _
Cy, Cz - axre virtual diffusion cocfficients for the Oy and 0z d.i.rections , respec-
tively. ' '
U - Mean wind. velocity in metcrs/sac |
——:-1 '- a pure number lying “etween O and 1, The precis’é value is .z-epo';"'i:ed £s a mea=-
sure of the stability of the atmosphore. | s o
h - the height of .the stack in metera. '
| Values of the coefficients Cy, Cz and n were abstracted i‘rom papers of Suttcn'°
s he used thcm for tests in Porton, England, This is one of the wealk pointa in
such a calculation since the condi.ions at Hanford are tmdoubtad;ly different with
Togard to gustiness, ete, However, it vas folt that estimatiops by thds mothod
would be .vu.lu.able in foreseeing hezards and in i;:térpreting .reéul'lj.s. The coef-

ficients uscd in the calculetiocns for & 200! stack are given in Table 1.

Table 3 |
Coerficients for Sutton!s Fquations on
_ Diffusion in the lower Atmosohere
dtmospheric: - oa .. U : Cz = Cy . o
Condition : : ‘ ' g '
_ Yeters/sec
Iarge lapse : 1/5 7 ) 0.165
Zero or seall . . ' s
temperature gradient /4L 5 0,095
¥oderate Inversion - L1/3 - 3 0,060
Large Inversion - 1/2 2 0,0475




In Figure 3 appsar the calculated conccntrations from a8 continuous point source
200 above the ground at dista.nces up to 200 miles. These concentrations are the
maxinum expected aiong the axis of the clouo’ if it is assumed that uniform meteoro-
loglcal conditions and {lat terrain are encountered throughout the entire path of
the cloud, Two values are given for each distance: (1) the coefficient of the
equation :( = k—UQ_ where Q is-the ratc.of emission in microcu.ries/sec, U is
" the wind speed in meters/sec, and X is concentration in uc/l; and (2) the actuel
concentration for an emission rnte o.f." 0.05 curies/sec (close to the average expected
for 1-131) and a wind speed of 11 mph. ' |

- TFigawe 4 presents an esti.mate of ‘che ridth of the cloud at various dista.nces
1t is~ assumed that the wind is steady :l.n- one diroction, In this case the cloud
width is defi.ned as the distance betwecn the two points on the eztremitiee that
have a concentration cne-tenth of the pea.l. ccncennration.

'I‘he ma:dm activity expected a‘h the ground is prasented in Figure 5 under the
- same conditions as for the air concentrations.~ The ground pattern expected for a
steady moderate inversion condition with a2 wind speed of 11 mph ic glven in }:‘igure 6.

Fixed instruments were located at strategic spots where power was available 2
the reservation, The loca’cion of monitcring instruments during the run is given in
Pigure 7, 411 of £he counting rate metcrs and most of the air scru'nbera wers pub
out speciallj for the operation and later removed,

Field crews to carry out the 'following jobs wors planned. A

(1), 'I"wo men in four wheel drive equipment were to attampt to ].ocate the point
of maximm air concentration and mske traverses acrcss the cloud ta]dng readings
on portable GM countera and small scrubbcrs designed to p'ull one cubic foot of air
through a caustic solution. . ‘ '

(2). Three men were to operate a radio tranamitting G counter, buil'b by the

Health Instrument Development Group, This unit was intendod to be sent up i.n a
_ : (

7'&
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balloon to severel hundred feet so thet *tra:verses of the cloud at the axds could "
- be made, _ A
(3). Ome man was to travel from the intersection of rcutes 4S and 2S to
several miles above Hani'o’rd reading detachable chambers every mile and taiting small
scrubber cnd portable GM readings, _ |
(4). Twe pen were to travel from Fadco to Connell with a recording G counter.
_pnd 2 1-1/2 CF¥ eir scrubbor cg.aerated from a mobile generator, ‘ -
(5). One man was to checkian;nlstmi:ents during the run and tc take smell
scrubber samples on the reservatiom, .

E. Coordination : _ .
__ .. In order to keep current with activitics in the fisld during the time of ev?lu-A
tinn, the H, I, Emergency Plot‘bing Roon e:b Patrol Headquarters was used Tnis -
allowed the use of thres telephones and -was conveniently located . to WGMB, the pa-
trol radio stetion. Thus it was possiblo to obtain reports frem the fiold cars
by radio ’ from various surv'oy groups by telephone, and meteorological data {fronm
 the spccial umits set up by the dir Forces by tolephone. This also allowed the
use of tbe plotting room facilities in conditioms appro:d.mating those of an actual
emergency and was very valuable in gaining infomation on t-echniquea.
The plotting ToOom Was ma.zmed by Health Instrument Persomnel from 1900 ca 12/2
o0 1000 on 12/3 and by on A.ir Forces representative from 0100 on 12/3 to 1000 on

12/3;
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TIT. Zguivmen®: and Procedures

In gemeral, a brief discussion of the equipment and procedures used for a

pacticular reading or series of reedings is included in the section preseniing

the date. This section of the repor‘i: is intended Yo deseribe those items which

were used generally throughout the run and procedures which were used in the anely-

sis of samples, ste.

4. _Z::Fo;;a N - o ®GD @Y‘j \

1. Atmoeoheric Conductivity Avparstus

The Atmos'pheric Conductivity Apperatus is essen_tia.ll:;' the same unit that
was used on previcus tests, 2 The dnl:r change is in the meth.od of signal amplifi-
cation and recording. A vibmtins—condenser monitron and sn ..sterline-f.ngus Recor=

“der roplace the vacumetuba slectrometer circuit and Broma Tecorder, '
The vihrat...ng condenser converts ths D, C, potentia.l dovelooed across the
capacitor by a ccllected. cha.rga from thd eollection tube, into an 4, C, voltage
" which is them amplified rectified, and measured in vacmm-tuba voltmetcr ciz-
cuit, This monitzen is built around & modified vibrating condenser which was used
, in the APR-1 rada.r altimater (P&r‘t Y-101, Stock N’o. P255062-501). Modificeticn
| of tha condemser included the additioz of a mtarial of high :!.nsu..ating pmperties
between the plates and alectroplating the vibmfcing dinphras with Z4-karat gold.
4 two-stage AC amplifier, & rectifier, a vacum-tube voltmater stage, end an oscil-
Iator for the vibrating condanser comprise the vacmmetube unit in additicn to the
conventional power supply. ' o | | {
The fomization rete is recorded om o O-L milliammoter in the form of the Zstep— |
line-ingus recorder. Thore is am additionel irdicator on +he pilot's instrument
penel. . ' | '

T#c r=nges cre availsable on this extremsly stable pemitron, a gwitch oz the

front panel allows the opermtor o chocse the most suitable range for the job.
These ranges differ by' appzi:d.mta]y a factor of ven, with Victorcem Hi—mg prccia'-?

ion rasistors beiag used in. +he stage for these ranges,
g inpat stage for e ——
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a schcm_ntic diagram of thc monitron appears in Figure 8 and o photogroph of
o complete monitoring set up in Figure 9, However, it will be noted thet the col-
lecting tube shown here is considerably shorter than that used in the adreraft,
{The setup shown is for ground monitoring =t 2 low velocity air flow,)

2, NK,R.L. Duel-Channel Airborne Unit

This wnit was described in reference 1 and more fully by the designers(7).

However, because the "C" channcl went out just prior to the rum, the set wes used zos
1 straigat‘counting rate meter with no coincidenco ca.ncclluti_.on.

The tube bank was differenmt from these originally used. Instecad of the
metel counters, glass counter tubecs were inserted into 1" brass sleeves by the
_instrument division to give approximately the same density as the metel counter,

3. AMC Filter Box | ‘ |

-’A standﬁrd AXC filter box is mounted on the aircraft in the position shomn
in Figure 10. Tt aczommndates two &" x 18" filters and padses about 450 cubic foet

© of air per nimute through cach filtor at 150 nileﬁ per hoﬁr indicated. eirspoed,
4. Externel Counter Tube _ |

| For the first time on the project, nn external bsta cowunter ﬁns used,

The assembly consisted of a Tracerladb stai.ﬁless stocl counter tube mounted atop
the filter box Qn two aluminum brackets. A4 defloctor cap shieldéd the tube fron
tho direct tlast of the slip-strcmi and also covered the co-axial connecticn,

The co-axinl cable passed through the front mount and terminated at & pro-amplificr
Just insidc the cabin of the aircraft, MSOS from this cathode-follower stoge
were fod into a”scaler for counting, |

Thhen the tube was sgbjectcd to noer froezing temperatures it nreetically
ccascd counting., However, under .warmar conditions the pcrform;nce vwas very good.

4 skotch and photographs of the assenbly follow in Figwres 11, 12, a.nc; 13.
5. Scrubber Instzllation

The Ecalth Instruments Division installed in tho aircraft a system de-

e

AN
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signed to "scrub" the iodine from the air pessing through it. It ccnsistad prin-
cipally of a tank cortaining about two gallons of scrubber solution (50% 0.5§ NaCH
and 50% 0.1N NspCO3), and two glass wool filters (Figure 14). Slipstreem air flowed
through the liquid from the bottom and splattered the caustic solution on tho filter,
Both the solution and the filters were esnelyzed for iodine content, .

Difficulty wac encountered when the system was in operation, It was fouﬁd that
by taking the air for the scrubber from the exhaust ond of the conductivity ﬁbe,
the head of solution reduced fhe airflow through the conductivity tube to such a low
vzlue that much of the conductivity sensitivity was lost, and the scrubber had to be
disconnected auring the flight' in order thet tha rsadings taken from the conducti-
¥ity meter would be relisble, '

6. Halogen Detector

4 standa.rd General Electric Leak Detcctor wvas pu*" a‘board and ocquipped with

a recorder, The probe was taped to a window with the tip extending through the win-
dow into the slipstream,

B. Site Survey

Portable Ceiger Counters used for flcld mecasurements were mosfly the Vice
toreen I{odel #3634 as listed on page SCGM-25 of 1;he AEC Radiation Instrument Catalog
#1. L few readings wore nade with the El-Tronics Portable Counter Yodel #SH3 as
1isted on SGM-184 of the same document.

The counter used for the balloon asccnsions was a deified mz;k 11, Model 21
Unit put out by the Radiation Counter ’.;..aboratorios » Inc. This instrument uses a
low voltage thin wall counter and 1 knomn locally as the "atomic Blinker®, The
case and all surplus paz;ts wers romoved ard the circult rearranged on an alxmﬁ.mm
rod framework with the tube protruding undernsath so that all possible weight
would be removed, . The high voltage was supplied from ten minimax batteries. Each
impulse was transmitted on a frequency of 19.7 megacycles by moana of an ll meter
antenna which formed part of the ;:abls holding the. balloocns to & mobile pullcy on )

. P T—
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the ground, The counter pulse modulated a naticnal HRO receiver which detected

the carrier; the detected pulses were recorded on 2 Hallicrsfters Model SA.

Zigenbothem Scc_ler.
The counting rate metars spotted around the area were General Radio Units mg

faeding inic Esterline-An d furpished by the Army Aix Forces and the (b) ( J
— B

They operated.a glass GM counter with a 30 ng/ o well azd

1.I. Instrument Gooup,
——

& cathode 3/4" in diameter ‘by 3* long.
walls of bui.'l.d:i.ngs at m:!.nimm heights of 5! sbove the ground, Im every caso,

The counters were fastened to the cuter

these counters were surrounded by & heavy wira screen to. protect from damage,
The constant air monitors wese GM tubes of the same typc as wes used for the
counting mte metors, surrounded by an anmular CWS ype & filter paper through

which air was pulled by z Uotcaize ptma at = ra.te of 1.5 - 2,0 CFEE These tubes

Tecord '-ead.i.ng: on & l’.cods end Northrup Recorder through a counting rates mter
The filterable activity is then evcluated by noting the increase in comting rate
over a given period of time, These readings are suh;‘le‘ct to ﬂuctuati;n in the
aatural radicactive matcrials in the air and carc {s needcd to insure that only
increases in counting rates due to the meterials with lengsr half-lives are re-ad.

Tized scrubbers contalning & 0,54 NaCE and 0.1F Na,COj were improvised from
four liter filter flasks, About one Iiter of the scrubber solution was slaced in
the flask and a piece of saran tubing inserted through & Tubber stopper so that
it Iy coiled im the solumtion. Air volumes of 1.5 to Z cfm were pulled through
the savan tubing mnd out the suction nozzle on the flask by a Motoaize pumps This
gives & satisfactory wdt for temporary use with an efficiency of about 50%.

Small scrubbers to be used with a hand pump for spot samples of one cubic fook
consisted of & test tube 20 ca long end 2 cxm in dimmster with a two bole rubber
stopper. Cne hole im the stopper beld a straight plsce of glass ‘mhing' leading to -
the bottom while the other bad a right angle piece terminating just under ths stop=
per. A wad of glass wool about 2 e long vas placed half-way up the test tube.. .

g o
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These were operated by plé.cm'g 20 ml of & 0,05N NaG-0,1N NapCO3 solution in the
tube, and pulling 30 liters of air slowly through the solution, The glass wool
broke up enirainment and allowed intimate contact between the air and the solutienm,
-An estimate of 50% efficiency was mede by calibrations during the rum,

C. Laboratory

4 large number of scrubbor and vegetation samples were analyzed after the
run,

- Serubber solﬁfions vere analyzed by neutralization of the causfic with nitrie
acid followed by a precipitation with silver iodide and fﬂtfation through a 1-1/2"
ashless filtér paper. .The filter paper vas counted on the fiz:st shelf of a mica
wi.udow counter (232 geometry) and corrections applied for backscatter, absorption
in the counter window, and sample size.( ) Spiked samples accompanying the analysecs
aver;}ged 504 yield |

Vegetation samples wore analyzcd only for I-131 a.ceording to the procedure

(3 In every case five gram samples wore used, The results

developed by Lebosuf,
were calculated to uc/kg of vegetation by use of the overall yleld values obtained
by ru{ming Spikad samples, ,

Considergble .dii'ficulty v';as encoimjhered with thesse anajyses gdue to the
presence of large quantiti_es of I=131 in the laboratory following the run, Scrub-
ber samples were taken in the laboratory at various times with the results pre-

sented in Tablo 2,
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Tablé 2
Dats Tima Air Cenc, Remarks
ue/1 x 107
12/5 . 1530 79
1630 36, Air cooler off
2130 57 Alr cooler off
2230 78 Air cooler off
12/6 0900 7 Air cooler off
’ 1400 38 Screens clsaned-Air cooler on
12/7 morning L6 Air cooler on
12/8 14,00 2. Air cooler on
12/9 0930 30 Air cooler on
1330 5 Water in air cooler cleaned
2330 19 ’

It is believed that most of t.his contamination originated in the air supply

of the water from this unit on 12/5 geve 0,38 ue/l.

system which passes the eir th:ouc._h wet cads with the water recircu.atcd A sa.mple

is a result of this contaminatioh, the blank vegetation samples gave positive

results_far several weeks following the run,

The activity found in such blank

samples is given in Figure 15 which is a2 plot of the average of all samples run on

a shift versus the time run,
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Iv. ' Meteorology

A, Geoneral Conditfons
On December 2, a cold front oriented in & northwest-southeast dirsction
passed the EW Metoorology Station at 0500, A4lthough there was considerable cloudi-
negs with shower activity prior tc ;l:his time, skies clsared immédiately afterverd, .
Southwest winds st moderate to strorg speeds began sometime prior-to the i‘rontal’
'pa'ssagé end continued afterward., The weather outlock on the morning of the 2nd,
however, wes for substantially reduced wind speeds after sunset, The cm‘;-en'b fodr
weather was expected to contimue, and it wes anticipated tha;b an inverﬁion would
form early that evening, Thus it was decided to go ahead with plans (Sectiocn II)
%o begin the run that evening, | ' |
At Hanford Works and at all neighboring stations from which reports are

rec;eived via CAA weathor broadecasts over the fadio, weather conditlons mere'ideal
during the entiré period of the. run. ‘Skies ':eife clear for the most part, and no
stations reportsd any procipitation or fog. Ozﬂy at Sp§ka.ne was thefe any appre=-
ciable amount of cloudiness, Eere the siq was broiﬁen to overcast most of 'i:hev
period, with a cedling of about 5000 feet, 41l othor nearby roporting stations
had either clsar skies or high thin scattered clouds and unlimited coilings and
visibilities, Spokane was alsoc the cnly nearby reporting station with any appre-
ciable wind speed 'dm.ﬁg the time of the mun, Heres the wind averaged about 15 mph
from the SW until 0200, after which tims the speed declined to less than 10 mgh.
Wella Welle reported SSE 13 mph at 2030, but all subsequent reports wers of winds
of less than 10 mph, Ellensburg had the 1ightest wind of amy reporting station
duriﬁg the time of the i'un, ond this gtatiqn also had the lowest temperature, 21
degrees being reported both at 0630 and 0730, The average of Ellqnéburg'_s 1
hourly wind reports from 1930 to 0830 incl. was only 2.3 mph, No reporté;i spoed
excoeded 7 mph and ca.lm wag reported on five different occasions,

The weather maps far tho period show a cold front pessing through Helena and -
north of Sen Franciseo at 1030 on tho 2nd, (Figurs 16) This 1s the seme fromt
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_vhioﬁ peased Eanford Works at 0500.\ 4 stec'p pressure grodient on the 1030 map ac-
counts for the sirong winds at HF at the time, The 2230 map of the 2Znd (FPigure 17)
shows a further advance scutheastward of thé cold front. The stcep pressure gra=-
dient which was affecting Hanford et 1030 had by now passed eastward reculting in
1light winds, . .

The map of the 3rd (Figure 18) shows the entire Inland Empire to be under the

"3rfJuence of & high pr’essure cell, although a new storm froﬁt off the coest bhas
brought rain to the western and northern portions of Washington by 2230, Because
of the flat pressu.fe gradient on the 3rd, winds in the Paciﬁ.c Northwest Lad quite
e veriable pettern, Hanfon-i; Takima, Ephrata, and Pendleton l;ad mostly west to
nertawest flow. Walla Wallc and The Dalles, on the other hand, had mostly east to
southcast flow, | ‘ '

The 'xza'ps of -the Lth (Figures 19 and- 20) .show the new storm front aﬁvuncing
eastward with a warm-front type'v occlusion shown pessing east of Vencouver, B.C,
and west of Ié.keview, Oregon, Winds on the 4th were NW all day at the HW Metecro-
logy Station, and were mostly ¥ to NW again at Ephrata, Yakima, and Pendleton.
lewiston, Walla Walle, Meechsm, I.a.Gréhde, and The Dalles all hed mostly E to SE
winds on the 4th, while Spokane had NE winds on this day,

The 700 millibar constant pressure chart at 0700 on the 3rd (Figure 21) shows
thot the cold front, which passed HW 26 hours earlier, was now 1liz%od vith a-mmn
front approaching HW from the SW, The resultant warm air advection brought in-

_creas:!.ng high claudiness to HYI during the day. The chart at U?OO on the l;bh
(Figure 22) shows warm air advection over all of Washington, Oregoﬁ,. and Idaho.
This brought light rnin to large portions of Washington and Oregon before 2230,
Banford lay just outside of the precipitation belt at 2400 on the 4th, but light
ra.’m began falling at the Meteorology Stzticn at 0150 on the 5th and cont:!.nued
until 0510 leaving 0, 05 inch of precipitation, '

In the 24 hour pcriod ending at 2230 on the 2nd, ihc pracipitation erea
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‘covered 211 of Washington and 2 large secti;m of Qregon, Amounts, however, were
1light, This precipitation was all essociated wiih the cold front which paased
the HY Meteorology Station at 0500, Precipitation amownted to only & trace at this
station, |

During the 24 ho&s ending at 2230 PST on the 3rd, precipitetion in the Pacificf
Northwest was cenfined Ato the wostarn end nerthern positions of @ashington. Amounts,
however, were negligible, as skies wei-e mostly clear after the frootel passage on
?-.J:'xe~previous day. . .

During ths 24 hours ending at 2230 S3T on the 4th, the new front advancing
from the Pneific brought preeipitction to mearly all of Waahiin.gton and to more then
Balf of Oregom,. Amounts wore mostly 1ight, although Tatoosh Islend reported 0,54
Anch, The HW Metoorslogy Statisn had no precipitation up to 2230, but received
0.05 inch of rain during the scrly mmi.ng hours of tha 5tk as the storm spresd
esstwand, . |

2. T'emoemtuz;es ‘

' The air temperatures 3! from the ground as measured with an electrical
resistance tha:mmetér la’c the 622 Bidlding are givgn for the peried of the rm in
Tigure 227, After a high of 54°F at 1250 om 12/2, the tempernturs started 2 downe
w2rd trend until a low of 24°F was reached at 0750 cn 12/3, This was the Iowest
tezperature recorded at the statien since October 20, Figure 24 shows the cbserved
instantanecus tempércture differencos betzeen the three fook level and three of
ihe tower levels from noem en 12/2 wmtdl noem 12/3, This graph shows that ez ine R
version formed promptly noar the tire of sunset on 4ho 2nd, and lasted wtil more 30}/

| then an hour after swmrise the nexs morning. JAt tie time the rum started WF@‘I
a good inversicn had formed, and, sinco wind speeds were doma to six xmiles per hour,
the stack effluent should h:.lfe :'e::ainec‘. alsft, Between 2030 and. 2200, hnwmz;, the

wind increased in speed and there was = consequsnt decroese in the strength of the

inversion, Under the conditions frem 2030 wmtdil 2300, stack effluent could have /-
S — ———— — )
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come tc the ground occesicmally with diluticn factors ac given ir Table 2 l Do)
DL

, T:'.blc 3
Dilution Facters
™ me _ . ‘ Dilution Factor
2030-2100 | _ 1400
2100-2130 . 1600
2130=2200 ) , , 1700
2200=2230 . 1700
2230-2300 _ : 1600
2300=-end aloft '

— L —_——

The tern "dilution factor" was used by Dr, P. S, Church to describe the mini-
mam dilution of goses that mould cccur before they strike the grownd under the
existing metecrvlogical ccndi'b:.ons(m) An T2loft® ‘condit_ion indicates jt.ha..t the

-~ Brses will not reach the grownd within = radiug of 5-10 miles, These Sactors we*-e'
measured by Dr. Church with a smke gencratar end nght absorptlon apparatus and
con-elatea empirically with the neteoral::gical conditions, |

The surface temperstures and instantancous differcnces between'th'e gurface and
tower temperstures are given in Figures 25 end 26 for December 3 and 4, All meo~
surements -were mada ak the 622 Building, |

C. Tinde

The surface winds from 1, statisns iz the Paciflc Nortiwest are sumarized
iz Figwes 27-JL inclusive. Thase cherts {llustrete the gemerally Iow wind speeds
prevalent during the 3rd withk gredual incresses during the 4th. The winds eazly
on the 3rd were charactarized throughowt the reglom by their inconsistency as to
dirsction, This wuuld. be expoctod with the low speeds encomtored.

Also given in Figive 32 are the wind velocitfes mecorded at the ﬁataomlog-
Tower for the 100! lewol, 200! laval fmd 400t level. Iesultont winds at EW and at
2earhy stations from which data o availabla for the period covered by tbe mum,
are given in Table 4. At EF, the figures =ro based on data takem mith rogsd to °
the contimmous traces on the wind recordez tapes from 2000 wntdl 0300, At other -
staticns the figures aro basqci or the instantsneous veloeities reported at heurly

biel
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intervals from 1930 to 0830 incl.
Table 4
RESULTANT SURFACE ¥ONDS
Azimith Resultant # Ave, Specd of
Station of Resultant Wind Milss Gone By Resu%;._gl’: Wind
HW - 7' Level 285° 15 1,2
1 = 50! level 279° 32 2.7
H7 - 200t level 278° 6l 5.1
"HiT - 400! Level 277° 81 6,8
Yakima : 254° 18 1.5
Spokane 253° 116 9.7
Falla Walla 1489 84 7.0
Pendleton 133° 47 - 3.9
The Delles 11° 13 1.1
Ellensburg 3300 16 1.3

4 series of pilot balloon reedings made by the U.S., Weather Bureau were ob-

tained for the country for the period from 12/2 to 12/4 1949, The data cbstracted |

from the maps submitted for stations in the Northwest are présented in Table 5,

The speeds are recorded in knots es is customary in such'mpé. To convert to miles

per hour multiply by 1.15; to convert to kilometers per hour mltiph by 1.85.
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Table 5
n:.ATrER BUREAU = RINDS ALCET
knots ’
Tims : Spokane ,
2000! 2000 4000 6000 8000! 10,000!
Above Above Abovs Above Above Above -
Surface | M.S.L. M.S.L. %.S.L. ®.S.L. X.S.L
1,00-12/2 | SW-38 SW-38 RS¥-38 W-42 ¥-36 -
2900 V=30 - W-30 TNA-28 NR=20 7).
€200-12/3 | R=20 NE-6 T=20 V=17 NH=7 -
637 E-3 - E-3 SEee =3 N-9
2400 SE=9 - SE-9 SSW-7 SSE-9 S=17
200 ENE-16 - B-b N-1. Sh-18 Sh=21
C2uc-12/4 | ESE-T2 - ESE-12 N=13 SR=20 I [si-24
c800 ESE-19 - ESE-17 N-ll WSh=20 TSH=29
Pendleton - .
1400-12/2 | W-29 T=26 =31 NST=26 NS#=23 | TW=25
2000 W=2J, W-17 =22 TSW-18 Teld TNT=20
0200-12/3 | SU=10 Sh=6 W-13 =17 Wel2 =19
| 0800 S=5 S=5 clm, SST1=7 SU=7 N=8
1400 ESE-4 E£SE-6 SSE=6 " 8ST=10 SSW-14 FST-13
2000 SSE-1, | S-9 S=12 SS-17 ST=22 W=25
0200-12/4 - - S=10 5SW=17 SH=22 TSH-28
0800 SE-7 Se5 S=9: SST=20 SSH=17 SSW-18
Lewis‘hon
1400-12/2 | SWe2l TNW-18 W23 R=2l, H-30 T=29
2000 - - ) - . - - -
0200-12/3 ®-19 - LSi=11 - - -
0800 SE-4 NE-4 SSE-5  8SW=3 Tl Sti-8
1400 E-15 ENE-13 -1/ SE-11 S-8 SSW=-13
zmo - - - - - - | ’
0200-12/L | NE=2 ENE-2 - - . - SH=-24
0800-12/4 | SSE-17 | SE-14 S«X9 SSE-22 SH=22 TShi=21
?o;iland
1400-12/2 | Ww-1l4 W=-1/ - W=ll - WNW-11 . -
2000 NNW-18 | NW-18 WSH=17 - - -
0800' Pog - - . - - -
1400 ESE-22 | SE-22 SSE-18 S-21 STa25 WSH-27
2000 SE-12 SE=12 SSh=19 SSH=27 ST=13 -
0200-12/, | SE-16 SE-16 SSH=23 SSti=23 Sil=38 Si=40
0800 E-27 E=27 S-21 SSTi=27 SS=30 SH=33
' Ellensburg
1400-12/2 | WH-20 | WW-20 | =20 WNW-28 N33 TANT-40
2000 TNY-8 | NNW-8 A Ww=-72 WT-29 =32
0200-12/3 SE-/ NE-5 INA=16 WNT-14 NT-19 Ni-22
0800 E-2 NW=L, E5 - SE=10 ESE-12 E-15
1400 ESE-6 SE-8 ESE-B SE-1. SSE-18 S-22
2000 NNE-11 | SE=4 E=12 SSE-15 ST=18 TISH=34,
0200-12/4 - | NW=2 NW-2 E-9 SSE-16 S7-25 Sil=27
0800 ¢lm clm B+ 10 SSE-16 S-24 57-23
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Speciel pilot btalloon runs were also made by the Air Force at oses lake,

Fashtucna, and Richland and by the HT ieteorology Group at the 622 Builéing, The

wind velocities as measured by these groups are given in Table &, The direction

in this table is given in degrses of azimuth followed by the wind speed in lmots.

% Jp— Table &

’90 ™ W@m MEASURSIENTS (F ¥DDS ALGFT

, @ units (degrees of azimuth - kmots

e -

‘ - Height Above MSL -
|_2ze 1000 2000 3000 4000 | 5000 | 6000 8000 . 110,000
622 Building
1500-12/2 | 220-5 250-17 | 250-17 | 250-17 | 210-18 |250=-13| =~ -
2300 290-11 26021 | 260=21 | 280-13 | 280-11 |280=-13| = -
0100-12/3 | 250-3 290=10 | 290~9 300-12 | 330-6 |30-4 - -
0400 402 310-6 320=7 20-10 | 30-11 [40-10 - -
0700 90~2 340-7 100=5 110-5 130-6 |150-7 - -
1100 310-1 60-5 | 70=7 120-8 120-10 [110-10 160=10-| =
1300 340-5 360-4 | 50-6 120-5 140-10 | 140-11 [17C=13 | 190-16
1900 340-16 310-10 | 360-10 | 70-9 - - - -
0100-12/4 | 340-14 330-6 | 330=7 90-6 190-12 {180=11| = -
0700-12/4 | 340-14 | 340-10 | 340-10 | 506 - L40-14 | 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
1500-12/4 | 310-16 350=7 330-8 60=-11 - - - -
_ : Moses Lake : . ;
1500-12/2 | 270-11 270=19 | 270-17 | 270-17 | 270-16 | 270=15270=19 | 27021
0100-12/3 | 230=4 280-11 | 290-12 | 310-14, | 330-15 | 330-15|330-I14 | 310-16
a400 clz 10-10 20-9 20-8 20-7 | 360=7 |330=6 | 350-13
Q700 clm 30=7 LO=T 60=6 90=3F [190-3 [60-3 | 7C=17
1300 90-8 120-5 1,0-7 150-5 150-11 | 150=13 {170-19 | 17C-1%
19¢c0 360-7 90-1, | 100=12 | 130-9 160-8 |150-11[250=25 | 270=6
Q700-12/L | 360-1L | 50-8 130-8 160-11 | 180-15 | 200=18 [220=23 | 220=27"
1300 A0=1Z 70-10 110=10 | 160-13 | 180=16 ; 180=20{190=34 | 200=39
1500 360-12 90-13 120-15 | 150-19 | 170-21 | 180-21}220-27 | 220-23
Nashtuena
1500-12/2 | 260-27 250-2C | 260=20 | 260-21 | 270-20 [ 290-15{290-2Q | 300=12
0100-12/3 | 260-2Q 230-19 | 240=13 | 290=17 | 300=27 | 280-29[260=22 | 260=34
o700 elm 220=5 - - - - - -
1300 9C-11 100-6 130-13 | 90-12 120-15 | 120=15;140-12 | 18021
1500 100-20 110-25 | 110=22 | 130=-15 | 130-17 [ 120=15{ = -
1300-12/3 | 90=6 805 GOl 120-20 | 200-30 [ 2102422034 | 200-41
1500 90=7 100=10 | S0=14 140-19 - - - -
__Ricnland

2000-12/2 |250-L4 | 260-15 | 260-10 | 260-8 !
0100-12/3 | 250-5 350-3 310=4 300-3
1300 10-7 40-3 70-T 110-3
1500 360-12 60-3 160-T7

| 0100-12/4 | 80-T 30-6 100~4 180-7

| 1300 340-T 206 70-8 130-10

_19¢0 50=3 30-10 ! 150=4 160-13 |

Y.
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A summa=y of the wind data from seversl locations is given in the wind maps of
Tigures 33 and 34. 4 series of four arrows is given for each locatiorn with the top
arrow representing the wind at the surface and the three arrows below, the wind at

2000, 4000! and &000' respectively above mean sea level, These readings aTe omes .

“arken in the period indicated and may or may not be representative of the entire
vericd. .
‘ These maps indicate the westar.:f and souther]:,’ winds- encauntered at the staxt
of the period. BSetween 2200 on 12/3 and 0200 on 12/3 there is a slizht shift a%
some locations, particularly in the higher altitudes, to 2 n;:rtherly camponent,
This component is quite evident in the readings from 0200-0606. After 0600 on
12/3 .thg winds shifted to & definite easterly direction with a strong northerly

~Component near Richland,

'D. Stability
The atmspheric stability during, and immed{iately following, the time of

+he rum is shown graphically in Figures 35 and 36, " Here, temperature in degrees
Fahrenheit ig plotted against height in fect above mean sea level, - The data are
taken from special radicscnde cbservations made at R.ichland on December 2-4, incl.
Figures 35 end 36 are from data teken during the actuel course of the run.
During this tize it is readily seen that the air was conditionally umstable above

;
the normal shallow surface inversicn occorring at night. ]ivmder these conditien:

Tit can be expected tb.at any stack effluent which got above the surface inversion

thcreminstabﬂitruptosooc L., bu'tabovethislevsl cnndi‘bicnswera beccxing

would be diffused through & helght of considersble magnitude, it 1300 oz the 3zd %

Tore stable, 411 succaeding radiocsonde observations show stability in the lower
lavels ta such a degres that amy effluent remaining in the lower 2500 feet would

defiritaly have been contained within tnis stratum,

haen
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V. Zvolution sleasurements

&, Sempling -
The sampling line from the 50 oot level of tho stack to the 292-T Building

vas used to obiein samples of the stack gases. 4 lYotoeire pump pulled a stream of
exxut 0.5 efm of gases into the building, past a sampling port, and wastz gases

w-i¢ expelled through a scrubber containing a solution of sodium hydroxide to the
e=ill disposal stack on the roof of the 232-T Building, Samples of the zzs wexro
taken approximately every 15 minutes in evacusted, one liter boiling flasks that
contained 10 ml of & 0.5N FaQH - 0.5N ¥e3C0 solution, While sampling, the stop-
cock leading to the stack gas line was barely cracked so that .the gas flowed in over
8 pericd of 30-60 seconds. The estimated holdup time in the line from the stack to
the sampling port was 5-10 minutes.

This sampling lins had been used in the past to obtain 24 hour samples of the
stack gases employing a small scrubber aid filter to obtain I-13_1 and particulaté "
activities separately. The m;ults were ccnsistent with calcula.ted n:hounts expalled
assuming 90% efficiency of the scrubber on the dissolver.

2. 12

The one liter samples of gas were shaken well and allowed to stand for
sev;er:'ﬂ. deys to remove the I-131 from the air, The flask was comnected to an evacu-

- ated one liter ionizztion chnmber(n)

and the gas allowed to divide between the two
units, The ionization’ ch'amber.ms then bled carefﬁl]y to atmospheric presswre with
gir and the ionization. current meastzi*ad with a vibrating.reed electrometer, The
readings were cxpressed as curics by the following cérrection factor:
Assumftions: i

(1). Average specific iocnization of beta particles is 120 ip/em.

(2). 4verags path length in the chember is six centimetcrs.

(3). Tonization from gamma rediation is negligible.
120 x 6 x 3,7 x 104 = -12
_——LIB—_—G.ZBI Ty 4,25 x 10 a::zpezfes/uc

Plu?268
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The Tesults of this sampling are given in Figure 37 which is a plot of the
concentration in uec/liter versus time. An intogration of this curve over the en=-
tire sempling poriod sssuming an air flow up the stack of 25,000 cfm givoe a valus
of approximately 20,000 curies which is higher than the calculated estimcte by a
factor of about three, This discrepancyAmay be due to uncertainties in the cal-
culation given above, in the air flow D the stack, and possibly in the assumtinn
of ’O’ increhse in the amount of fission products in the outer layers of the slug,
The shape of the curve and the consistency of the points indicate adequate sampling
and measuring techniques,

Decay curves were run on two of these samplea.by reading the chembers at ine-
teivals on the vibratiné reed electromster, These curves are given in Figure 38,

133 very élosely.

" The eariy part of the decéy cheﬁks the 5.4 dey half-1ife of Xe
The tailing off after a factor of 130 dacay is beligved to be due to the presencs
of k2%, _ | |

c. Il

The NaGH-HBéCOB solﬁtion left in the sampling flask after the removal of
the Ye-133 was sampled and analyzed for the I-131 content, Original expectations
indicated that about 10 A of this solution would suffice to give about 1000 c/m
on- the first shclf of a mica window countor, Analysis of this quantity by precipie
tation of silver icdide, howéver, indicated that the concentrations were lower than
expected by a factor of 100, Analysis of the ontire sample in each éase gave the
results presenteﬁ in Figure 39, The inconsistencies i;a;he points after 0300
startoed in the samples on which 1t wns necessary to use sampling flasks with rubber
stoppers due to the failure of a shipment of glessware promised for two weeks

earlier to arrive, Adttempts were made to analyze the stoppers so that this value

gould be added, with some slight gairn in consistency.
Two things were puzzling about this curve; the total activity up the stack
upon integration yielded only 58.8 curies, a value only l% of that exmected; and.
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the high concentration remaining st 0800 on the morning of 12/3, presumably the

tail of the dissolving, An investigation of the sampling system yielded 2700 ml

of condensate from the sé.mpling line, An aralysis of this material corrected for
the volume of air up the stack during the run gave a va.lu.e of 7780 curies which

is high by a factor of two over that expected, but still’ closer to .the proper ordsr
of ma.gni‘bude than that obtained in the scrubbers, -‘

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

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

Table 7
ANAIYSTS OF CONDENSATE
He 0.39 N
Ag group Not detectabls
Cu, 45 group . Not detectable =
Fe, Zinc group 19 mg Fe/25 ml condensate
No Al or An group
Alkaline Earths Not detectable
Na _ : ’ None (Flame Test)

D, Miscellaneous

4 test of a proposed monitoring system for xenon was made by pulling ons liter
of air through 30 ml of olive oil, and latexf sweepiné the gases into a o;::e liter
ionization chamber with argon for measurement on the vibrating reed electrometer.
Two such units indicated that about 17% of the xenon was dissolved vhich, assuming
saturation of the olive oil by the one liter of air, would give & solubility of 5.7
uc/1 of xenon per uc/l of air, This would indicate that using one liter of olive
oil with a Qo:bectable current above background of 10~19 amperes, it should be pos-
sible to detect about 4 x 10> ue/l of xenon in the air, The coxbination of the
olive oil with an internal proportional counter should give possibilities of mea-
suring even lower concentrations. | . |

Attempts to measure the oxidation state of the I-131 in the gases fa.ﬂed be=~
cause of the low activity obtainad, 4n analysis of the condensate from the sam-
Pling line gave approx. 48% of the iodine as Iy, 502 as I" and 0% 33‘103" or

RETRAT .-
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higher oxidation stztes, This specinm was undoubtedly distorted since most of the 4;
gascous nitrogen orides are good reduc:!.ﬁg agemis.

The small scrubbers used in the field for =131 measurement wore tested by
pulling one liter of air through three ol them and analyzing the sodium carbonata
solution. 4 value of about 46% efficiency was obtained,

Pty z il
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VI. Surfrnce itmostheric Rheadines

L, ¥Ficld Creme Near Stncx

Two groups were opereting ccar the stack witn four-whecl Irive cquinment
and assignments to make measurcments in tne most likely locolity., On2 group was to
use +he transmitting Geiger Countcr suppcrted sbove th: ground by meteorolsgical bel-
loons to cbtzin traverses of the cloud at approximately the asds. The receiver was
operated from & mobile generator, This uznit was in the field in lihe with the gesce
from the stack at 2030 on 12-2-49, Th2 wind velocity during this pcriod wes about

15 mph which caused considerable drag on the ballcons, and although thera was ne;rly
400 yards of m—’l;on cord esttached to the belloecn, tho maxdirum 'haight reached by the
belloon was 75-100 feet, Ozily three’ rezdings were made with this unit, viion the
cord spparehtly frayed et the point thiat it crossed the guide from the winch and

| broke at approximately 2230, The unit wes later found near Pleasant View, Washing-

- :t:ﬁn a point about '755 niles emay and 59 gouth cof east from the T plant stack,:

_ Three reé.dings taken cn tho equipment are given in Tcble 8,

_ Table 8
_ Belloon Readihge®
: Iocatlon | Time _; c/m :
’ T
i Background - i 60 !
! 1000% N - 200 W Gete House 2140 ! 1/10 l
. 175t ¥ - 200 ¥ Gate House 2200 i 235C
. 100" N - 200 ¥ Gete House 2215 | 3340 ]

[ S—

After loss of tne balloon, th:.s gr:up Joined in making rcad..:.\gs with the sccond

erew,
The second field erow wes assigned to locating the point of rmaximum deposition

and making measurements and traverses, Immediate readings wero mude with portable
CGM counters held in the a.".:.;; one cuble foot sarplas wero ales taken with smail scrub-
bers designod to obtain the I-131 contont, Considerable difficulty was encomtered
efter about 2300 on 12/2' with shi.""tiné winds which meds tho location of any single
spot to run the traverses extromely difficult., 4dgain tke point at which the maxdmm
activity occurred appearcd to considerebly closer to the base of the stack than was

expected. Iﬁadequute testing of tho equipnent used for sarpling was

.
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indiceted when certain of the hand pumps used for pulling the samples failed,

a G

The roadings obtained by tois zrour in the field a2re given im Tzble O

_ Table 9
FIEID READINGS

Time Iocatien Readings

VX Scrubber Remarks

c/m ue/1
2110 1000 yds. N 200 W Gate | 750-1000 - _
2135 1000 yds. N 200 W Gate 3000 - Very narrow band of acti-

vity - approx. 20 paces
2135 Route 3 mi, 1 & 2 500 =l
2140 1000 yds. N 200 ¥ Gate - 1.8 x 107 :
2150 Route 3 mi. 1 - 1.9 x 105 | At estimated edge cloud
2206 Route 3 mi, 3 3000 - ' '
2220 Route 4S mi, 1 1000 -
222/ 3000 yds N, 200 W Gate | 1200 -
2230 1/4 mi. W of Met, Twr, | 3000  |2.3 x 109
2235 Route 4S mi, 1 1000 4,9 x 10=6
2300 Route 4S mi, 3 1000 4.2 x 10-6
2307 200 W Gate 1500 -
2310 1/4 mi, SW of Met, Twrd = 1.3 x 1075
2321 100-T Area ' 125 - '
2334 Route 4S mi, 5 1000 - Inst, Contaminated
2335 Route 3 mi, 3 2500 - ~
2338 Route 4S mi, 7 - 1500 - Inst, Contaminated-
2340 Route 4S mi, 3 2500 - Inst. Contaminated
2342 F Route 4S mi. 9 800 - Inst., Contaminated.
2345 Route 4S mi, 9 1000 - Inst, Contaminated
2350 Route 4S mi, 3 700 - Inst, Contaminated
2354 Route 4S mi, 15 800 - Inst, Contaminated
12-3=49
0029 Route 4S mi, 7 €0 -
0035 Route 4S mi, 9 80 -
0045 Route 10 =i, 1 40 -
0050 Route 10 mi, 3 20 -
0054 Route 10 mi, 4 20 -
0055 Route 10 =i, 5 20 -
0108 Route 3 =, 1 - 50 -
0115 Rqute 3 mi, O 2000 -
0155 200 W Gate 7400 Instrument latcr shown to
: have background of 2000 c/m
0155 Route 114 mi, 10 300
0202 Route 11A mi, 13 300 ;
0217 200 East 4Area 1500-2000 General Readings in area
0255 200 W Gate 2000 }2.3 x 1077
0300 1/2 mi, S, Met. Twr. 3000 1.2 x 104
10305 Administration Bldg, 1500 6.1 'x 10~5
200 West Arsa

.
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- Table 9 (Continued)
Time Iocation |  Readings -
GM Scruboer Remexks -
ﬁ/m uc/1
0310 Near Power House 3ldg, in ?500 | 7.7 x 16~9
200 Tiest Area
0315 | 100 yd. N. 200 W Gate h2o0 1.5 x 104
0400 200 yd. N, 200 W Gate go00 | 1.1 x 104
Q405 300 yd. N. 200 W Gatas - 8.6 x 1¢=5
0405 400 yd. N. 200 ¥ Gate |- 1.6 x 10~4
0512 Route 114 =i, 3 - 6.0 x 1
0520 Route 11h mi, 1 -  -|4.8 x10°6
0535 Route 3 mi, 1 500
0545 1/2 mi, S, Route 114, Mile G 600 3.4 x 10=3
0420 %st, Twr. 1600 |1.7 x 10=2
0620 | S. Cormer 200 @ . 5.6x 10-6
0626 | 200 y § ilet, Twr, leoo |1.3=
0634 Route 4S mi, 22 { 60 i
0640 200 yd. . Twr. #4 N 59:10
0640 SW ecormer 200 W i200 |2.3x105
0641 500 yds. S. ¥et. Twr. 00 - :
0643 50 y E. Stack 3700 - Eltronics Gl
~ 1,000 - Victoreen G
0650 1-1/2 mi, S 200 ¥ 1100 !2.1x107
0655 Route 3 =i, 3 400 5.0 x 1075
0700 1-1/2 o, SE2007 . 70 |1.8x10°0
Q710 2 mt, S Route 3 =i, 3 7000 8.8 x 106
0715 | 200 yd. B 231 - 6.2 x 10-6
0715 | Route 3 xi. 3 400 |3.7x10°9
o725 Route 3 mi. T 500 |6.9 1076
0735 200 yd. SE stack - 4ot = 1076
0740 100 yd SE stack - 4.6 x 1076
0745 20C yd SH stack - 4.6 x 1076
0745 | 1 mi. SE 200 ¥ Gate 650 |1.4=10"5
Q745 I/2 ., S.¥, Gate 1000 |l.6=x

vith comtaminated {nstruments after about midnight,

is is apparent from the data above, considershle difficulty was encounterod (b

Jat the Richland Alrport sbout 11:00 on 12/3 indicatad that & deflection bad oe=

A report from the Air Forces

curred omx the condnctivity meter at about 10:00 4.1 &m:ediately ona man wes sent
= —

R

down Route 4S to Richlend, He reported readings of 1000-1500 c/m on a portable

Geiger Counter all the way in, but a later check indicated about that mucb.:conta;ﬁ-

nation on hisg instrument,

emaed mea

iz tadc regicn,

BRE VAL

Follow-um suxveys toticen 0000 and 06CO grve backe-
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- The s"ensitivity of the unalysis of these scrubbers is estimated at 3 to
4 x 107 uc/1 due to the conteminated conditions of the laboratory.
A series of recdings were taken by the Survey Group of the Operational Division
by the use of filter papers later counted. on a 30 mg/cm2 Gif tube in 2 lead pig.

These date corrected, for en estimated 10% retention on the filter paper, are

glven in Table 10,

- Table 10
FIEID FIITER SAMPIES
Time :
Sample Iocation Estimated Conc,
Removed - ue/1
2400 - Roof 271B ‘ . . 2.4°x 1070
2400 . In operating Gallery - 271B 2.6 x 1076
0035 In 221 B - 2.8 x 106
0045 In canyon - 271B 2.3 x 1076
0050 In 2228 445 x 1076
0055 In 224 ' ) 3.3 x 1076
0305 Operating Gallery - 271B 3.8 x 10~6
0315 2718 Roof _ 8.3 x 105
0315 . 2243 Operating Gallery 3.1 x 106
0315 12223 Ball 2.4 x 10~6
0320 Roof 2243 5.5 x 10=5.
0500 221 B Bldg, 3.2 x 10-6
0505 - 22/, B Bldg. 3.6 x 106
- 0505 222.3 Bldg, 3.6 x 1076

4 series of thyroid cownts on 12/5 on the men opersting close to the stack
gave no values greater than 7 c/m above background. This value is not signifi-
cantly greater than the background, Séveral measurements oﬁ thyroids with por-
table counters at the time of the run iere positive, but were later shown to be |
dus to contamination on the clothing, |

B.. De?h.a.chable Chamber Memsurements

.A series of .twelve detachable ionisation chambers, designated asIB - 221's
were .lo?:ated at mile intervals along routes 25 and 2N to a point several miles
above Hanford, These chambers consists of a bakelite case 7" in diamet;r and
9" long with 7%1/16" long centrel clactrode 1/ ia di:.ﬁato;. The oloctrode is .
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fnsulated with polystyrenc from the case which is made conducting by 2 coat of
subelt on the inner surfaces, -About 50% of the area of the case has becn removed
by drilling one inch diamcter hqles and covering with 0,001" aluminum foil, The
chambers are charged with a batiery operated minoweter and placed at the desired
locztion for the period of time of interest, after which the loss of charge is
read with & minomster, Tests aave indicated that the 0,001" 2luminum will =bsord
about 50% of the beta radiation from an I-131 source close to the cherber, |
Readings were started on these chambers about 0700 on 12/2 and continued un-
+41 1000 on 12/3 with one long bresk between 0500 and 0900 due to difficulties
wi'bh the sutomobile used. Some readings were also taken with por'table CY counters
end samnlcs with the small caustic scrubbers used fo* estination of I-131 in the

air These readings are pre"ented in Table 11 as tho average o? neighboring lo-

cations,

1

U200
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The chamber readings fluctuete around the hackground expected, These chambers
vhen leak tested for a 24-hour period averaged 0,026 mrep/hour ‘with a stanfard de-
viation of 0,005, The large fluctuations noted in the table are due to reeding
a background drift rate over a short period with a consequent smell total amount
of discharge, It is of interest to note that the last values, those read at 0900-
1000 on 12/3, were for a longer pericd and check the average for the leak tests
very well, } 4 _

The sméll scrubber samples for I-131 were all spparently povsitive, out most of
this activity has been attributed to confamination in the laboratory which was
" clase to the 200 W st.ack. An spparent limit of sensitivity for the analysis under
t;; conditions was about 23 uuc/litér. On this basis only the semple from route
25 mile O, 1 at 0100 and from route 2, milo 6,7 ct 0400 on 12/3 would bo positive.
‘ A Reédings 'x‘nade on the smaller detaciable chembers used for routine monitoring
of radiation levels at loc‘ations where no power is available indicated no response
to the activities liberated since readings continued at about the same levels after
the run ss before. This would be expacted for a shart erposure of felative]y low
intensity on these units designed to integrate readings over a period of days or

weeks, A

4 weapons carrier with a two KVi Renerator operate_d_. between Pasco and Connéll,
Fashington from 0000 on 12/3 to 1200 on 12/3, lLonitoring equipment included a
Yotosire pump pulling 1,5 cfn §£ air through a caustic scrubber to monitor for
I-131, a G¥ tt‘xbe- recording every G4ith pulse thrbugh a scaler on a micromex recor-
der and portable Gelger Counters carried by the driver. The solution in the scrube
ber was changed at approximately one-balf hour intemls_ while the unit traveled
at an average speed of 20-30 mph, '

Some &ifficulty was encountered with the pen mot inking on the recorder, but
the G counter was allowed to run throughout the periods dsseribed be;c;v.' as the
senrling ti;ne; and the average counting rate noted. The results of ti6 peasuTe-

!l.}, y o~y B -
Ltz - '
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ments By this group &re given 1o Table 12.

Table 12
PASCO - CONEELL TZASURSMENTS
Sampling Tocetion | Serubber” T at Prove J
Time Total Conc. )

| | ue ue/1 r ¢/m ‘}
0000-0100 22 mi, N Pasco 5.7 x 1079 2.4 x 1078 g7
0100-0140 Connell 4.8 x 107 3.9 x 10-8 138
0140-0215 8 mi., S, Comnell | 3,2 x 1079 2.2 x 10-8 19
o215-0310 | 21 =t S. Gommell |~ 2.9 x 1072 1.3 x 108 156
0310-0340 Pasco - x 10-5 _x10-8 | @ 18
0340-0530 17 mi., N Pasco L.2 % 10=9 2.8 x 108 13¢
0530=0615 1 mi., S. Connell 5.8 x 105 2,2 x 10-8 75
0615~0700 21 mi. S. Connell 2.6 x 107 1.0 x 10-8 132
3700-0730 21 mi. S. Connoll i 2.4 x 1073 1.9 x.10-8 174
0730-0800 Pasco 2.0 x 10°° 1.6 x 10-8 -
0845-0915 3 mi. N Coanell 6.9 x 10-5 54 x 10-8 - 124

__ 0915-1000 Eltopia . L5 x 103 2.0 x 10-8 126
1000-1030 32 mi. N, Pasco_ | 1,4 x 10°5 2.6 x 10-8 -
1030—1100 7 mi. s. Connell loL x 10-5 . lol X 10-8 -
1100-11320 16 mi S. Cozmell 6.5 x 10°5 4.2 x 10-8 162
1130-1200 Pasco 2.0 x 105 1.6 x 10-8 156
1200-1400 R4 chland-forth 39 x105 15 7 x 10-8 168

1imits -

1400-1430 | 45 md. 13 53 x10°5 34.6x 10-8 218
1430-1500 200 E 21 x10 L3=x 10-8 227
1500-1520 200 E 21 x10"5 2.0x 708 | 85

. The background of these serubbeT analyses were bigh duc to contaminction of the
Jaboratory. The limits of detection were probably oo the order of 3 X 10“5 micro=-
curies in the sazple. Thus, most values up. to noon Wers of dubious significance.
The values obtained betveen' noon and 1430 a.rémd Richland and the 300 Area &are de=
£initely quite pqsitive. The scrubber results axe :ﬁso confirmed by the comter,

The counts_a:;v:esults are difficult %o explain since backgrounds a2t the 200 East
Area on 12/2 were ‘on the ordeT of 32-46 ¢/m. Tae 4ncpease ovor this background
noted from the first peasurenent ab ridnight may be due to faulty operation of the
equipment; with the vehicle in motion or could be due to the preséncp of 1133

without I-131.

A
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D. 1;;_3_1_Scrubbers' ' .

4 total of 28 of 't:be lerger air scrubbers were installed at kcy iccations ’
usually where an air pump was already present, Tt wns hoped that the activity
would be blown avay from the reglon at a fairly consistent rate and the integrzted
zmovat of iod:ana. could be obtained by estimating & 10-20 hour deposition pcriod..
lost of these wnits were ‘started with freﬁh solution between 1000 and 1500 on 12/2
and- removed between 0400 and 1300 on 3:2/3 in en attempt to fractionate tae pickup, -

The rcsults from these units are given in Table 13,

FTEL 280 ) | S oo
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The results werce czlculsted to micmcuﬁes pex Liter assuming thet the st;u't‘
of activity pickup was ot 2000 on 12/2, &n extreme amowrt of irouble occurred with
the scrubber solution drying out and with pumps stopping during the time of the
rm, It has been impossible to duplicste the drying on ef{ther test mms or l=ter
actusl operstion. ' _

The limit of sansitivity on the emalysis of these solution was 0.43 x 10~3 ue
for the first nire samples listed in the table and.Banford picked up om 1273, The
1imit for the others was 0,08 x 107 uc. The results indicate that the mejor
rortion of the cloud passed overbthe 300 Arca - Richland area after 0500 on 12/3
since th2 é.ctivity in the later sermitbers was considerably gfeater 'than the ones
obtained during the fun. The cxtremely high result at 222-T7 s completely unex-
pected since this location is only 300! fron the basc of the stack in a southerly
direction. | | - | - |

Seveml of these scrubbers were preccded by cHs typo 6 filter papers, routine]y
used to monitor for the aerosol t7pe of act.avity nsually cozmoscd of the longer-
l_ived'fission elements. These filters wers collected on 12/7 and measured by
counting on. a mea window cou.?tar. The data fronm these filters, along with an
estimets 'of tﬁc fraction of the total.activity as measurad by the sum of the scrub-
ber and filter activity is given in Tabls 1/, It ‘aould appear reascnable to assmﬁe
that the bulk of the activity on the filter paper is I-131 since its concentration
in the air was' so high, The lacl of proper operaticn with the rotors and the
mysterious dr:{i.?g of the scrubber solirbiﬁna combined to make theée estinctes very

unreliable and probobly on the high side,
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FIITEIR 40T LVITIES
Iocation Total Activity Total Activity in | & Retained
on filter Scrubber 3 \ ty f£ilter
uc we x 107
200 ¥ Gate 4.6 © 1C°7* 36.4 = 10737 \ 11
200 ¥ Twr. 4 7.1 x 10°3¥ 38 x 10=3% | +16
| 200 7 Twr. 15 8.9 x 10-7* 22 x 1073 | +20
| 200 zsT Q.04 x 1073% 10 x 10-3* ; -
Gable Mountain 0.32 x 10=3* 5.2 x 1073 | é
-500 Area 1.0 x 10°3* 1.55 ¢ 10-3* | 29
Reaton City 2.4 x 10°3* 6.3 < 10=3*% 1 +a3
Paseo 0,04 x 10=% 0.07 x 10~ }| +28

xTJalt was later showm to have a leaky hose {rom the air pump..

*®iotor was known mot to be rumning on 12/2 ard 12/3.
+Indicates that at leest one of tte two scrubbers was dry when picked up maelcing

this a maximm estimate.
" Decay curves on thesa filter peperd indicated thet betisr than 90% of the
activity deposited was I-131. Thess values are fairly consistent with previocus

estimates for t.-}pe 6 paper‘c;f 10-20% retention when the errors in the collections

are considered. ' ' ' . ) -
- _ ' _,_.____._._.D.‘?(bﬁ

E. Tixed Tnstouments

. e

' window Geiger counters surrounded by {ilter paper through which air was pulled

-

(ccnstént aix meniter), six general radic counting rate meters operating from &
" ipdn window Goiger comter (30 mg/c:n’.z window, 3/4% diameter, 3 Iong), = filter
[ ’ s
. it of the Xir Force at Spckane, and the integrons and detachable chambers used

for routine monitoring.,

Tixed recording instruments opercting during the wun consisted of four thin

(1). Constant iir Monitors
 rhe four wmits in service were Iocated 7% the 200 Test ivea Cats, in the
middle of the south fencs of the 200 ¥ Avea, in the northwest cormer .of the 200
Fest ives, end in Richland. In addition, = specdal mnit using two miea window
counters witk 2t diapeter filter papers acranged so that aizx was pulled ﬂitemteh'
through each papes for three hours while the other unit mecorded the docay of i‘ts.> L
A
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peper wes in operstion in ihe 300 Aree,
Tt wes expected that these units world show some indication of the activity
.though the results would be by no meaus quentitative for I-131 since past experi-
ence indicates toat only 10-20% of the lodine in the staclk gases will deposit on the

fiiter peper, The overall geometry of the four units hes been measured in the past

as 1.2%. The data from these instruments ere given in Figure 40.
The three instrumeats in the 200 T area indicate a definite increase in read-

i':iés shortly after midnight on the second, -The instrument at Richland indicates 2
gues*ionatle increase at about 6:00 AM with a definife increase shortly after noon
on the third., Tt is possible to estimate the activity causing thess increeses by
noting the time required for the counting increase and assuming a8 10% colliection
efficiency of the filter. This information plus tae activity ‘obtained by counting
the-filter peper on a mica window covnter is slven in Tabls 15.

" Table 1
MATINTN AND AVERAGE COECEMTRATICNS FROM CONSTANT AIR MONITGRS

S P

} Tocation | Activity from | #kverage |Time of Tax, | Activity | Maximm

¥, W. Comnter | Conc. |Increase-c/m | Collccted Cone,

ue. - - | ue/l ' b ue ue/l

Richlend | 7.4 x 1074  [2.0 x 10-910500-1100 12/3 | 5 x 10 | 2= 1078
200 W Gate | 4.6 x 10-3 2.1 x 10-8{0000-C100 12/3 | 1 x 20-3 4 x 10-7
Twr. 15 8.9 x 10~3 1.8 x 10-8{1250-0130 12/3 | )5 x 10-31 charts off
Tor. 4 mz:mﬁ Pax1m3mmwn5um levj scale
L__ .

#From noon 12/2 to 12/7/49

The small increase at the 200 W Cate iz comparison with the other locations is
rather surprising since this is normally the "hottest spoi® on the reservation.
Decay curves on the filter papers after removal from the instrument indicated that
the activity collected was all I-131., These decey curves wore followed over a
.period of riv;half-livea. |

4 sample curve fr;m the unit in 300 Area on which air was pulled through a
) £4lter paper for three hours and allowed to docay for faree hours is glven in
Figu.re 41. The collection end decay of radon daughters is quite apparent. If the
saall activity dus to Th® is igoored, the result after the three hour decay should

EREVT
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be on indicaiion of the amount of long=lived activity collected, Since this is an
e:&p'erimental unit, no eccurate geometry velues are aveilable. Table 16 is a sum-
metion of the results from this counter after the three hour decay veriod, Coun=-
ting retes were corrected to microcuries assuming 10% collaction efliciency of the

filter and 15% geometry.

_ Table 16
T Collection — | Counting Zctivity Collected Air
Pericd : Tnit Rate After " in Period Céncentretion?
3 hour decsay - '
\ c/m _ c/m . ue/1

{  1800-2100, 12/2 1 30 : - -
2100-0000 2 40 - -
0000-0300, 12/3 ;| 1 45 ; 15 4.5 x 10-8
6300-0600 b2 &© - 20 6.0 x 1078
0600-0900 i1 110 65 1.9 x 107
0900-1200 |2 260 ‘ 200 6,0 x 10~7
1200-1500 1 | 525 | 415 1.2 x 166
1500~1800 "Z - 1 370 . 10 3.3 x 10~7
1800-2100 1 575 50 1.5 x 10~7
2100-0000 _ 2 410 ) 40 1.2 x 10~7
0000-0300 12/4 1 625 50 1.5 x 10~7
0300-0600 2 470 &0 1.8 x 1077
0600-0900 1, | 630 5 1.5 x 1078
0900-1200 2 40 - -
1200-1500 1 650 60 1.8 = 107
1500-1800 2- 430 - -
1800-2100 1 690 ) 0
2100-0000 2 430 0 0
0000-0300 12/5 1 1 680 - -

l 0300-0600 2 410 . - -

Decay curves on the filters followed the half-life of 1_'-131 over one and cne=
helf half-lives, |

These data would indicate th=t the major poi-ticn of the cloud at :the 300 4rea
passed between 0900 and 1800 on December 3. Tiis confirms the reading from the
Richlend Constemt Afr Homitor.

(2). Counting Rate Meters

General Radic counting rate msters operzting a smell 30 ag/en® G tube
mounted on the outside of the btuilding vere located at the 100-H 4rea, Mv,erland,.

R —
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200 % Gete, Site Suzrvey headquarters in tne 200 = ires, EZenton City, and Pasco.

Tz general the operation of these wnits was poor with obvious failures in two og

»‘:.he wmits and pqssi'cle zemg chift in the others. The instruments were placed in
opcration on 12/2 because of difficulties in ovechauling the circuits. The coun-
ting rates on these umiis as read at tvo hour int ervals are given in Figure A2,

Yo significant increase is noted a:b 100-3, Riverland, or Pasco. Failure of
the instrument at the 200 W 4res e.bout nidnight cn 12/2 makes this data very ques-
tiomable, 4 dei‘i.nite i.ncrense in counting rate about 2030 om 12/2 coincides very
vell with the time of dissolving and the first detactable read.ing on the portable
Geiger counters in the 200 W irea, Since this wnit was located almost dus east of
tha stack and tha wind was from the west at this period, it is quite probeble that
ihe increase is real. An increase oceurred at zbout 1000-1200 on 12/3 at "Benton_
City. The time agrees very well with the resu‘i.ts of the constant air monitors a;b
300 Area and Richland which indicates z strong probability that the reading mey be
Teal. : . | : | |

Normally cne would expect z dscrease in the‘ recding from such a unit after the
cloud had passed, The difficultics emcountsred with contanmination of the portable
CM's and the known tendency of I-131 to deposit strongly ocn surfaces, leads o the
belief that the readings on those counters may be due asg much to the I-131 absorbed
ca the comter and icmediats envircns as o the presence of an atmssphere of active
zaterials. In this case the reading would be expectad to remain at o high level
and the calitraticns mde. for & wiform I-131 atzosphere m:zld: nct apply. Unfor—
tunately it was.necessary to remove these units ox 12/5 and decsy data ‘were not WD\

A

(3).] Adlr Fores "ﬂters « Sockane

The iir Forces caintained a filter mnit which puJ.led. 1200 = throug:.

type 5 filter peper at Spokans, iSa:nplea wers takem over six hour periods starting

. at Q200 on 12/2/i9. Decay curves were measured on 2 glass gemma %ube 2° in dia=-

Dan
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meter and 20" long, by wrepping the peper arom=d ;'.i:e +ubdbe and measuring e counting
ratc and backgrouné for five minﬁtes each cvery hour,

¥ost of these sauples decayed to background with the 10,6 hour half-life of
T23. Two samples, however, showed positive residuel aciivity after decay of the
Th3, These curves were cnalyzed by drewding an eight day half-life line through the
longer-lived corponents and subtracting from the totel curve, Sinco the residual
e2ivity decayed with a bali‘-lifs. of ﬁ-}:&_ hours, this was considerod as confirpa-
4+iun that the longer component waas I-131,

These rosults occurred in samples coliceted betmeen 1400 and 2000 on 12/3/49
and 14,00-2000 on 12/5/43., The sample preccding the p&sitive one on 12/3 decayed
vith ﬁc sign of a longer balf-1ifc, The one follomng shovwed very sligat signs |
of deviating at the cnd but the activity wes too low to n'>ensure accuratci;f; Same
ples preceding end folloming the positive value on 12/5 showed very slight devia-
tions from a 'stmig‘;xt decay towards the ond, Tha two positivé decay curves are

given in Figures 43 and 44.

- — —
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VIT. AIRCRAFT YEASUREHENTS

4. Fliebt Plan
A briefing was held at 0615 3 December zs to ithe latest weather and the
forecast position of the maximum concemtration of the radioactive cloud, The aire
crew then proceeded to the Richland aizport. After takeoff, the first check point,
Richlend airport, was crossed at 0654 3 Deccaber at an eltitude of 1000 £t MSL.
| The map  in Figure 45 shows the track of the morming flight. Whers ropeti-
tion of certain legs occured, they wers omitted on this map, but a complete log of

-

this -irst or moraing survey, es well as the rest of ihe t-vo-day operat:.on

R

cluded in Table 17 at tha end of this soctica,
First point of landing was Spokeze AFB at 1102 3 Bece::.ber for the puxpose of Cbr

picidng u‘g~ wha hed flown from Teshington, D, C, for-the runm,

thie time the morning flight was discussed with and plans were made to
cover the area in the vicinity of Spckane during the aftsrnocn, _
The flight crew, with"lef" Spckane at 1236 3 Decenber and praceeded

e

|__on the £1ight outlined iz Figue 46 , vidence of high concentTations 28 of the Tadio-

active cloud was found iz the Davenport area and thorough investigation of the

reglor was made with cross-section fligzhts ab-differemt altitudes,

Finelly, at 1645 3 Decombar, the airerafh arrived over the Richlend sirport
tc conclude the first day's operaticon. No attespt was made to analyie data from
this f14ght after landing slthough & hrdef critique was held. Flans were discussed
for ancther xhﬁugtta intercept the cloud the next day. '

Because of ditricul‘t‘r with the sxterzal cowuntar, take~off on the 4tk of Decem=
ber was considerahly demea At 1139 hours, however, the aircrafh wes over Kiona,
10 miles west of Richland, and tuxmed en = course ta Ial:h:a and the EIJ.enabm'g

-

ares, where the cloud was forecast to ~ove under the influence of wizds which had

shifted from westerly to northeastarly,
The highest reading of tha day was found cn tha Kiona-Takima leg, vith seccn=

o
v

=2
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sesks on the Takima-Ellensburg, Ellensﬁurg-Beverh, and Quincy-Mensfield logs,
2 .iignt worked on into Spokane before returning to Richland to conclude the opere-

-

den.,
B. Instruments

Figure 47 is a combined record of the data obtained from the conductivity

ipparatus, the NRL unit and the filter analyses for 3 December while Figure 48 gives
the data from the same instruments for 4 December., The most practical purpose that
these charts serve is to give correlation betwsen activity levels, altitude, and

time, Figures 49 and 50 present the data obtained fmm the instruments in terms of

constant activity contours.
411 readings shown have been corrected for background change with altit‘z.de by

the values given in Figure 5%, While the indicated flignt altitude varied as shown
in the log, essentially the picture obtained is for an average e.x.evation of 1000 to

1500-ft. above the ground,
The best vertical cross-ssction could dbe obtained either with two aircrai‘t WoTrkKe

ing two altitudes’ similtancously or by correlation of flight data from one altitude
~ with that taken by ground survey teams, Since only one aircraft was used, tha -2

cond method is the ‘oasis for the discussion which folYows on flight data.

Several secondary pesaks were recorded on the conductivity througho'u*b the re-
zeinder of the flight as far as Od.essa. By comparing the I-131 cont_amination over=
lay (Fig. 59) over Fig. 49, :it will be noted that the red flight peth very nearly
encompasses the ouler edge of the iodine deposition pattorn and cuts the nighest
ground value from halfway from Richland to Xioma to a short distence uorthwest of
Kiona, more or less in the same placs that the conductivify and NRL gave their best
response, TWhile this leg is best exglained, none of the other indications of actie-
vity with the exception of Beverly-?a.ntage, seen to fit the ground pattorn, The
most interesting thing about this ﬂight is the fact that the cloud was detected
south of the projoct, rather than to the north on the second day and agrees with
the deposition pattern as it was actually recorded by ground measurements, Had
this condition been realized at the time of the {light, the iodine may have been
tracked to a faii‘ 'distapce in a southwesterly dirsction.

fii‘{éz’n ‘ ’ . | )
269 _ T | |~
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meble 17
Flight Log for 3 Dacedbes 1949
{TFoint Position T Time - L1titudo Tezr.,
Ne. L _ PST ST oC
1 Richland 0654230 1000
2 Connell 0707235 1000 -
3 Connell 0709:55 1500 3.7
L . Line O718:47 1800
5 Tind 0721:40 2500 3.5
6 Riperia 0736253 2500 :
7 Riparia 0740223 3000 2.7
8 Lind 0754205 3000
9 1ind 0802:37 3000 2.7
19 - -0dessa 0812:03 3000
1 odosse 0315:02 3500 1.6
12 Ritzville 0323116 3500
13  Ritzville 0832:25 2500 3.5
pyA Tinona . 0844:00- 2500 «
15 Winonz 0847:40 3000
16 Pullmun 0900:25 3000
17 Pullmen 0904:40 3500
13 Palouse 0909: 02 2500
19 Palouse 0911:26 4000
20 Garfield 0914223 4000
21 Carfield 0917:15 4500
22 Oaksdele 0920:45 4500
23 Oaksdcle 0924:25 5300
24 ¥alden . 0928:55 5000
25 Melden 0935:17 4500 21,6
26 " Chency 0941:25 4500
27 Cheney 0944:20 4,000
28 Harrington 0956:25 4000
29 Harrington 1004256 4000 1.0
30 Roundhouse 1019:20 4000
15293 »
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Flight log for 3 December (cont.)

Point Position Time Altitude Temp, |
No. ’ PST HEL °C
31 Roundhouse 1023:20 - 4000 :

| 32 Spangle 1030:45 4000 !
‘ 33 Spangle 1033:10 3500 !

"34 Rosalia 1939:30 3500 ‘
35 Roselia 1042:20 3500 '
36 Cheney 1048:30 3500

l Landed at Spokane 4FB at ne
37 Spokane AFB 1236:50 3500
38 . Davenport 1246:55 3500 l
39 Davenport 1247:25 3000

- 40 Harrington - 1251:40 2000
AR HEarrington - 1253:25 3000
42 Rodna 1303:05 3000
43 Rodna 1305243 3000
yAA Malden 1312:10 2000
45 " ¥alden 1315:25 3000
46 Tekoa 3000
47 Tekoa 1324:40 3500
48 Cheney 1337:55 3500
49 Cheney 1341245 3500
50 Deveuport 1352:55 3500
51 ‘Davenport - 1355:20 3500
52 Tilbur 1404:25 3500
53 Wilbur 1407245 3500
54 Dans 1420:00 3500
55 Datrs 1430215 3500
56 Piver Bend- ' 1440:20 3500

57 River Bend 14/3:45 3500
58 Dan Z-2( 1458:10 3500
59 Dan Z-26 1500:10 3500
60 Devenpsrt 1513:00 3500
61 Rocklym 1515:35 . 2500
62 Reardan 1523:70 2500
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riight I.;og for 3 TzcenbeTr (con‘\‘...)'

T -
TSoint . Posisdon \ Tize
No. | B
[ | Renmen 1526:05

YA i Rocklyn 1533:00

|

g5+ Rocklyn | 1536:25

&b ‘ Roerden \ 1543:45
I Rearden 1549:50

68 16-7 : 1558100

To
[ €9 Harrington 1558:00
1 70 { Odessa 1679:50
v

71 Odesst 1 1610:20
.2 . Ritzville \ 1618:50

73 Ritzville | 1620:15

74+75 . north Connell i 1633:20

76 Richland Airport \ 1545:00

]

———
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Flignht log for L DecemteT 1949

P EREDE B

o3 - Altitude. Temp.
Point Position Time e
No. o __?ST ¥SL C
T——1 Xione 1139:35 ’Zggg Co + 3,0
2 Yekima Airport 1203:32 2 |
3 vakima Airport 1208:19 - 3000 + 1,2
L Tllensburg 1221:02 3000
5 Ellensburg 1224,:00 4,000 + 2.2
6 \ Yakima Airport 1236:14 - 4,000 i'
7 Yakima Adrport 1240:23° 5000 + 0,5
8 \ Ellensburg 1251:14 ) 5000
: 1
9 | Ellensburg 1252116 3000
10 \  Beverly | 13107 3000
11 ‘i . Beverly | 1315:45 2500
12 ‘ Vantage __ 1319:13 2500
13 | yantage 1323:38 2000
14 | Beverly , 1326:40 2000
15 l Beverly 1328:16 3000
16 Quincy B 1340:40 3000
17 Quincy . 1342:15 3000
18 Kanefield 1358:48 - 3000
19 yansfield 1400:07 3000
20 Coulee Dam 1/413:50 3000
21 Coulee Dam © 1417237 3000
22 Odesse 1435:35 3000
23 ‘ - Odessa . ' 1438:15 3000
24 |  Davenport 1453:03
]
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VIII., Devesition

En-17321

A, On Area

calls were received at the coordinastion center as eerly as 5:00 am on
12/7 indicating that any person who had walked outside of a building returned vith
shoes that counted.above the warning level on the foot counters. This was the first
:Lndicai;ion of the very strong deposition that hed occurred in the areas., Surveyc
with portable Geiger counters were made on 12/3 arownd the areas and a few vegeta-
+ion samples were obtained at this time. mzring the folloring week, the area vas
'blocked off ir ope mile grids and C¥ readings and vegetation samples takken at the
interacction of eac.h g:-id
~. 0On12/3 portable G¥ surveys were made in the 200E and 200W areas and bgfbween
the areas, In‘ the 200E Area, a traverse was made across the area 500 yds east of
the west perimeter fence with a totaliof eighteen readings on ground end vegetation '
with a portable GM, Three readings were alao' taken along the west fencg. In the .
. 200 W Area a traverse was made 0.1 mile north of tﬁe gate which ran ffom the east
perimeter fence to a po.{nt just south .of the stack, 4 secénd traverse was then
made 0.1 mile north of the first omse, six reasdings on ground and vegetation ;nere
made for each traverse, The background in the 200 Y area was determined as 300=-
500 c¢/m by holding the probe over the head, The results of these surveys are glven
in Table 18, not correctod for backzround of tho instrument,

Piubzad | " T eel—
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 matle 18
PM&M 12
200E 500 YDS. FRO: GesT PERMETER FENCE .
Location VG Readings Iocation | 1@;_39519;2 .
Cround |Veeetation | IGround | Ve actat_l_cht
c/m c/m ' e/m : c/n
. I} v
{
At south fence 180 400 5040! N. south fence| 250 | 600
560! N. south fence 180 500 5600! N, south fence | 300 i 6090
1120t ¥. south fence; 200 500 6160' N, south fencol 250 | 600
1680' N, south femce| 350 650 720! N, south fcace 300 ; 500
{2240 N, south fence| 350 650 7280! M, south fence 150 : 250
{2800" N, south fence| 200 400 780! N, south fence | 500 : 800
3360! N, south fence| 200 400 £500! N, south fence 300 i £00
3920! N, south fonce 300 650 9150t N. south fcnce. 350 | 600
480! N, south fence| 350 L 650 ht, N, fence 150 I 500
_ 200E - ZAST M'CE
Iocetion VGM Roadings ]
3 Ground ' Vegetation |
e/m e/m
NE corner 1200 400
Middle ‘ 200 300
SE cormer _ i 180 300
| 200 AREA . |
0,1 iile North of Gate 0,2 iile North of Gate
Tacation VG Peadines VG Reacinfs )
Ground Vegetation | Ground. Vegotation|
o/m ¢/m o/m EE |
Fast fence 400 - 1000 450 900 :
L00! West, East fence 400 900 300 500 !
800! West, East fcnce 400 1000 500 1000 '
1200! West, East fence 400 1200 150 - 90 |
1800! West, East fence 450 1600 400 1000 :
South of stack - 500 1700 400 1200 {
iap P En @ Ss e W A CmsEE * l
MN AREAS ,
location JGM Reedings -
" ~ ﬁnﬁ Vegetation |
m i
- —
‘Route 4S Hi. 3 400 750 :
Route 4S Mi, 2 400 1000 '
Route 3 Mi, 3 500 1000 ‘
Route 3 M, 2 500 1000 g
Route 3 M, 1 240 800 ’
Route 3 ¥i. O 240 500 I
A



Yormal readings on the vegotation in ‘t:bc most active paris of this region are
< 150 ¢/m. The 200E Aroa appeared to be reasonably wniformly contaminzted al-
through readings were apparuntly slightly lower at the cast end of the area,

"n 12/5 a survey was made in the 2007 area to determine deposition on variocus
surfaces, During this survey samples of soil aﬁd vegetation were teken for arnalysis,

The results of these samples are gilven in Teble 19,

Table 19
SAMPIZS FROY 200 WEST AREA - 12/5
. - c—— — t—— c— —— —— ey ¢ e o - e Ebmat e ) W S b em——- w§
! location Soil ' . Vegetation
: muc/kg mue/k
} NE corner 220 West Area 72 €690
! NE corner 200 Test Area 18 t -
4. 1000 yds, N 200 7est Gate : 18 28,400 . |
i 200W Gate | : 2 . -
500! south 200 W Gate ! 28 - 14,200
1000* south 200 W Gate ; 148 : 7,020 !
SE cormer 200 Test area °q 42 : 3,330 : l
Near 292 Bldg, ~ 100's stack | 120 - 290 : -
— —— e & ———— o

It wgs impossible to make -gnod G¥ surveys in the reglon 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 indicated a general reading on all wood surfaces about 1000 c¢/m
above beckground, In gezicral it was fownd that readings on woodcn power polcs wore
above bac.k_ground by 100-1000 ¢/m and that the activity aoeﬁ:cd to collect in cormers
and rough spots as would be expected from dust perticles. A metal screen on the
g‘aa-.rd tower at the HE cormer of the TV plant gave readings about 2000 c¢/m abova
background vhile the wood was cnly‘ about 1000 ¢/m above background., This was con-
firmed on the ‘metal screens on the windows in the Site Survey hecadquarters in the
20CE 4rce where a reeding of 1000 c¢/m 2bove background was obtained on 12/6. 4
chgmical analysis of a strand of this wirc }ahowgd that it was an iron vire with a
trace of zinc indicating a possidble zinc-coated wire, ‘

During the week of‘L‘Z/S - 12/9 several crews surveyod the region surrourding
the two Areas by marking the ragion into one mile square grids and obtairing pore ‘
teble GY readings and vegetation snmpiea at each grid intersoction, The rosults

164299 o | ——
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of the Van survey were immediately avt:‘lablc for stucbr wnile the samles were
s;:,e.lyzed the follov:ing veek, 4 rough map showing the vegetation readings obteined
is given in Figure 53.

Additional samples were teken during the following month from &1l portions of
the reservation and tho results extrapolated by the eight day half-life of iodine
to 12/3. The results of this survey.are given in Figure 54. which is an iscactivity
Dap showing the extent of I-131 activity on the reservation, This mep is & gum-
motion of about 600 individual results, |

This figure indicates a ver'j strong deposition pat'beni at the 2007 Gete and
along route 3 between the arcas, The distence from the staclc to the center of

- this maximum area is sbout 2-3 miles vhich egrees woll with Sutton's estimate for
a moderate inversion condition, Tho maximum activity in an individual semplo was
28 uc/kg from a sample collec{ed nc;ar the perimeter fence directly east of the
stack, | -

The major part of the activity léavi:ig the immediate vicinity of the 200 Areas
trails off south in a very narrow band widening toward tho lower end of the reser- -
vation. The two spots of 500-1000 muc/kg on the Wahluke plafeau north of the
reservation are cherscteristic of the dej:osition pattorns in this area, 'hen ac-
tivity is found on Wehluke it is usually in these tro approzim;te locetions, The
dﬁ;rect southerly deposition ia slightly irregular since the 'nomé.i patter is
slightly wider and shifted to the east, For comparison, the readings obtained on
samples in November are listed in Table 19, This will give a good indication of
the tremendous 1ncrease in readings occasioned by this rum,
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TEADTHCS FOR - NOVEMBER
location =131 Conc.
mc/kg J
Richland <2 }
Eanferd ' <2 i
Benton City | <2 |
200W GCate 13,2 {
’ ‘ Near 100 Areas <2 j
Security of 300 Arsa {2

Pigure 55 presents the results of the analysis of the vegetation collected in =
_suTvey up Rattlesnake Mountain which is one side of the Bentor gep at. 'the southwest

corner of the reservation, From Figure 5, this direction was the mein e:xt of the
gases from the area., The figure is 2 profile of Rattlesnake Mountain with the base

2t the Yakima River two miles NE of Benton City and tha survey in a line NW of the
starting point, The activity found in samples at various 2ltitudes is designated by

the height of the crosshatched portion with 1/2" equal to 1000 muc/kg, It appears
-from this chart that the activity is highest on the platcaun at about 2000 fcot pos—
sibly due to turbulence of the air passing over this reglon.

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

immediately south of Benton City. .-,
B. Off-Area ‘ ' :

Imediate off-area surveys were conducted during the week of 12/5 - 12/9
in a northerly ‘direction towards Spokane since this was the direction estimated for
the bulk of the cloud., As thc. data began to arrivo from thusé surveys and the area
surveys it was apﬁarent'that a considerable concentration occurred to the south of
the reservation, As a result, the latér surveys were directed mainly towerd The
Dalles, Goldendale, Walla Walls, efc._ | |

Flgure 57 is & map of the roads covered in the three week period following the
green run, Samples wers obtained every five or ten miles depending ugon the actiw- °
vity expected in thé :;egian. This figure is a base map on which the following maps
mey be overlaid to orient them, |

Figure 58 1s an overley indicating the individual readings obtained at each
off-area sampling location, The results are in terms of muc/kg with all values
corrected to 12/3 by means of the eight day half-1ife of I-131; The usus). ¢stimate
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of the sensitivity of this amelysis is 3 mic/kg., For this work, however, the con-

tamination in the laboratory ventilaiiosn systom was such that veluss up to 10-15
mae/kg were obteined on blank semples at the beginning of the weck of 12/5., During
the period thet these samples were analyzed the average blank samplc gave cbout 5«6
mz/Xxg., For this reason the oversll limit of sensiiivity for cpnsideration of
thise results was estimeted et 10-29 muc/kg.

Fo:; use in analysis of the deta the average blenk for the amalysds derformed
for several c¢f the trips is listed in Table 20,

T=ble 20
BIANK VEGETATIOR ANALYSES

Location ' : ' Blank Samplcs

' Yeximm Avoerage

-- ' muc/kg mc/kg
Wellula-Pendleten-Yalla Walla 29 1a
Yakima Berricade Wenatchee-Ritzvillei 23 . 9
HWalla Walla-Spokane-Kettle Falls 23 ‘ 10

. Toppenish-Maryhills-Umatilla -5 4 J

Biggs-Klameth Falls-Pendleton . 5 _ 4
~ Arlington .- 3
The Dalles to Hood River - 3

Figure 59 is an isocctivity chart propared from the values in Figure 53, This
map presents the contamination found in an area bounded by Ellensburg, Kettle Falls,
and Baksr, The very pronotméed southerly trend is 2gein noted in this z=p, Con-
centrations as high as 500-1000 muc/kz extend well below Benton City into the Horso
Heaven Hiils.. Concentrations as high as 500 xsuc/'ké extend NNE abeve Odesss
(a'bogt 80 miles) und southwest to The Delles, Orugon (zbout 110 nﬂles)_. A pro-
aounced deviaf:i.on fron the general Northeast-Southwest pattern of this coxztour
ocecurs i.n the narrow strip which protrudes to include Walla Welle, Tho 20-30 muc/
kg area is doubtﬁ}l because of the pecullar gecogrephy of the roads and the high con-
tamination occuring in the analysis, The limits of the area é.iz#eyed are marked
by the det-dash line, :

Unfoftimntely the lack of roeds and the soow encountered at the cnd of December
did not ellow an examination of tha ereas vast of Falla Nalla in the Rlue liowntedns |

‘ hY



-HU=17381

= | -6 -
and west of Goldendele in the Cosczde M:un.t.:ins. Such roeds as cre avzilchle in
this region were impassible at the time. |
Figure 60 i3 a map of the same oxee covered by Figures 5-7 showirg prominent
feature of thé tcrrain which could affect the travel of the cloud.
C. Miscellaneous
Five éhcllow pans 20" x 20" containing eabout one liter of water were placed
nt #ive locations near the 200 Lrecs on Deccmber 2 and ccllected fer aanlysis cn
Teccmber 5, The object was to obtain information on the rate of fell out of I-131
in a body of water. The activity collected by these pans and the evercge alr con-

ceatration at ench locction us measured by the scrubber is g;.!.ven in Table 2],

Table 21
ACTIVITY Tl %ATER PAMNS
Iocation Total Lctivity in Average Cene., Deposition
Tater in 4> Rate
muc ue/1 x 109 ue/kr/meterd/ue/1

200 West, Tower 15 86.6 840 3.3 x 104
200 Tlest, Tower 4 |  98.2 1400 2,3.x 104
200 East, Tower 16 45.6 1460 1,0 x 10% -
200 East, SE 22.8 450 1.6 x 104
Hanford 12.3 37 1.1 x 104

The deposition ratos in the above table were calculated assuming thet all of
tho a;:tivity in beth the vwater and air wes obtained over a 12 hour pericd. Tizis
1s a close appi-o:d.m‘bion for tbe scrubber since at ecch of these locations the |
scrubber valual was available only through 12/3, The .ratios exe remarknbly con-
sistent considering the nature of the esperiment. They are undoubtedly moadmum
figures since- the air concentrations were measured for e much shorter’ neriod of
time than the Tater pons were exposad.

L scries of teg vegetatlon samples wore picked up from the immediato vicinity
of the same scrubber and analyzed for I-131, The results of this test are glven
in Teble 22,
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| Table 22
LCTIVITY Of VEGETATION

— —— —— o~ — c———

Locetion Ve getation 4verrnge Conc, Doposition
Activity in ddr hate
Masrdmum dvercge
muc/kg mue/kg ue/1. %107 uc/ar/meterl/uc/1
200 Fest, Tower 15 10,908 " esas 840 1.3 x 10(;
200 Test, Tower 4 4,897 3378 1400 4.0 x 105
200 East, Tower 16 L84 . 3344 1460 3.8 x 109
_:?.C') £ast, SE ] 5,266 3899 L50 . 1.4 x 10
i Fetord | 1,022 LLS 37 2,0 x 106

The deposition rates were caleulated assuming a 12 hour exposure ond a 2 kg/
m‘s":.er2 vegetation cover, These reéults cre higher thnn the water presumsbly dus to
the greater ares of exposure on the vegetation,

Both of these values are within & frctor of 10 of the value of 10° 'uc/mct.erz/hr.
per uc/l calculated by Pu'ker(lz) ‘from data on atuospheric péllution, emissibn of
discrete 2ctive particles, ~nd former I-131 deposition date, Apparently the values
for vegetation are slightly higher and the value for watér siightly lowver thon his
assumption, | | . |

Tho d'ecay' of the I-131 on tho vegetation is available from a number of measura-
ments made in Jamuary, 1950, In revicwing this data, it should be berme in mind
that results from individual analyses may vary by a fac‘bor— of 3«4 dus to uncer-
tainties in sampling of the various portions und therefors differences ia dry
weight and surface area, ' _

In Figures 61 and &2 are _given decty curves of the I-131 as mzzsured at wide- -
spread locatj.pns.' In gvery case the gencral trend of the activity .t‘o:U.ows the ’
¥nown decay of tho iodine within the experimental error of the measurements,

Tuigy
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IX. Biologicsl }onitoring
A, Boteny
FPotted plants of wheat and winter peas vare placed at five different sia-

tisns throughout the area on the =fternoon of Decembexr 2, 1949. These plants were
left exposed until 1:00 p,m, on Dac=mber 3,

The stations selected wers in :t.hc 61, Buildings throughout the Haaford lrea
.'Eo- allow protection to the plents in cese of freezing weether during the peried of
exposure to the gu.sea.‘

At Station #1, which was the 814 Building located at ﬂ.:e center of the north -
fence in 200 %est Area, one of each type of plant sms placed ;nside of the btuilding

—. and one of easch type of plant was plé,ned outsids of-the btuilding, The same pro-
cedure was followed for Statlon #2, 200 Zast irea west cemter, Station #3, 100-B
Area southeast, Stetion #4, 100-F ixoa southwest,-md Station #5, Horth Richland
north, _ L

The plants ware as théy had dbeen growing in the greenbouse at the Boteny
Leboretory at 100-F Area except for the wheat plants, which were placed at Stations
#1 and #2. The soil of these plants was covered wmith a Iayer of pareffin to
separate the soil from the ztms;ﬂ:m.. .

After the plants had been exposed to the radioactive gases, they were brought
back to the Bota.ﬁy laboratory. Saxples were immediately tckeni“rom the plants’
and cne gran portions counted dirsctly om tho first shelf of a mica window counter,

Flants which were placed outside of the buil&ing at Station #1 and /2 accu~
malated the m::st actiyify. The average activity in microcuries pef ﬁlogram for
the aerial portions of these plants were as folleows:

Station #1 : Station #2
. Winter peas ' 1.0 . ﬁinte_f peas é.l
Theat 1.7 ' Vheat 2,2
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The samples of thoss plants which wers pla.ced inside the buildings at Station #1
and #2 had average activity of less than 0,1 microcuries per kilogrem for the
gerial portions of the plants, ‘
Semples from the plants placed both inside and outside at Stations #3,.#4 and -
#5 had average activit;es of less than 0,01 microcuries per kilogram, A
The counting results of the roots of the wheat plants placed outside the buil=
-ding at Station #1 showed the avaraée activity to be 0.2 microcuries per kilogrom,
For the roots of wheat planta cutside at Station #2, the average ectivity was 0,05
microcuries per kilogram, a
4 comparison of the amount of activity in the roots of the wheat plants and
the activity of the plants at Station #3, #4, and #5 would tend to indicate that
.fhero ma& be a small amount of activity trenslocoted from the tops to the roots,
B, Zoology _ | |
. 4s 2 followup on the special dissolvingk of Docember 2, considerable em-
phasis was placed upon the collection of obirds (principa.llj fowl) qad marmals from
arbitrary locations on and near the reservation. A total of 68 animals were as~
sayed for lodine™T in the thyroids, Llevels detected in binds and pammals ave
given in Table 22: ]

Table 22
SUMWLRY OF ACTIVITY IN BIRDS AND MAMBALS
, BIRDS - VMAMMALS

Iocation Number Maximm Avera Number Maxdrum Average

' ue uczgg uc/kg  uc/kg
100-B to 100-D 5 110 47 0 - -
100-H to 100-F 5 9 5 2 I 30
Hanford . . 7 33 15 3. 30 24
300 irea 2 1.4 1.3 0 - -
N. Slops of Rattlesnnlce* 10 270 87 2 300 160
200 N 1 9 9 "0 - -
Benton City to Prosser 4 26 2 o} - -

- #Includes specimens from Benason and Snively Ranches and from Rhttlesna.ke Springs,

Seven mallard ducks from Locrosse and cne from Kennewick were also assayed,
The beta activity was then lesa thean 0.5 uc/kg in all cases,

an Q—
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The highest levels detected were from specimens collected about three weeks

following the dissolving, Since 4 uc/ké approximates the ‘tolerance for 1331 45
tissue, it may be concluded that nearly every specimen of wildlife within the pro-
ject boundary will have received in Décember and January thyroid irradistion very-

ing from tolerance to 80 times tolerance daily.

PG 30
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Y. Discussion

po————

[ The weather ccnditions at thc time chosen for this rm 'vere rather poor in

4hat the stmwsphere was wnsteble and winds shifted direction bedly. ZFrobatly the
gmificent infarmation in evaluating the results is the radio conde measure- l

acats mede at Richland by the 4idr Forces. From these plots, it may be seem thet in '

mast si

spite of the inversions cccouring closc to the ground, the upper atmospuere was veIy

unstao’e with a lapse rate apo-onchmg +he dry edisbatic rate during thc veriod of

. ev::lu‘h:.cn. Ooder these conditioms, it is difficult to ::cn:pare the actugl results
i

] ~ith-the theoretical velues of Sutton!s since the geses wereA exitted imto eor in-
vescion close 4o the ground with some cr all of the funmes gscsping ints the w-

_stable upper atocsphere, For purpeses of compariscn, we have chosen tO'c::nside*

+the dilution as occur:!.ng accordine to the coefficientes quoted for tae _«.rge lapse

condit EEE .

Establishment of theoreticel values of the concentration at any givez loce=

tion at a given time is onde difffcult by the shifting aind directions ond speeds
gnd the failure of the sampling techniqus 4o give o good I-131 avcl.:"ion curve,

A examination of the wind data indicztes that tha early portioz of the fimes
would travel east ond morth., Sometime botweem 0100 and 0400 om 12/3 the wind
shifted so that the fumes would tond in & 3ove southerly divection tovard Richland.
The evolution cuwxrves i.ndics‘ka that the xcnex poaked at about 2200 - 2300 wrile

the fodine did mot appear in significant quantities watil after this tine and
Fenked u:t 0200-0400. Thus it appears thxt the bulk of the xenon with cnly = z sz=1L
iTaction of the isdine vent iz & n...rt..-e._s‘berl:r d.*.:ec‘tiozz Sefore sz-OBOO aa

12/3 while the tulk of the fodine travelsd in = southerly direction cfter oaoo—
C400 on 12/3. The speeds varied widaly fram 10-20 mph ot the start to 1-5 cph

st 12/3. Sincs the data is inedeqrate &) estirate the travel oz sn hoar to hows
basis, anr averags speed of 6-7 zph was ::hosez. | .

The sc:-.zbber,’ constant air monitor, and countinc rate neter data indicate
" | —————— -

S —————
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that the I-131 pessed over the 300 Area, R.ichland, Benton City arez on 12/3 with
the mesdmum sbout noon. Wind speeds near the ground et this time near Richland
were 5-7 mph with speeds as low as 1-2 mph ut the 622 Building, This activity,
thern, could have beea that froz the end of the dissolving between about 0400 and
0800 on 12/3. | |

The best concentration data ottained in this reglon were from thve serubber

"taken fron 1200-1400 on 1.2/3' and the coastant air- cgnitor at 300 Area, These

{nstruments indicated concentrations of 1.6 3.5 x 10‘7 uc/1 on the scrubber and
a oaxirmun taree hour concentration of 10'6 uc/1 at 300 Area'? The factor of three
difference in these readings is probably due to the differences in cﬂibrations
.of the two instruments. The values are = fzctor of 2-5-101=.'er than would be esti-
nated from the Sutton equations ;for-m"cvolutiop rate of 0,05 curies/sec and a wind
velocity of § mph with unstnble air conditions. This would appear to be an ade-
_quate chock _considering the iaé.k of information cn the location of the axis of the
elovd snd the urknown form of dilution. '

The plot of the conductivity from the aerial survey on the morning of 12/3
shows two peaks, one close to the project between Richland and Comnnell and the other
at Ritzville, Two suppositions mny be advenced concerning these peeks,

(1) The "highs" represent the two peak output concentretions of gases from
the dissolving operation, The ;:nq farthest froo the reservation could well be the
Xe-133 while the I-131 is just lecving the project, _

(2) Asming that the above is true, the gentle shift of winds from the north-
west end west to southerly and northeasterly caused the iodine to veer to the north
during the morning ami afternocn of 3 Decenber, depqsiting contamination found on
the .vegetat;on peer Odessa,

These theories are substentiated by ths following factu;

(1) The peak farthest from Fanford during thé oorning is appro:d::.efe]y"?ﬁ
miles from the dissoclving stack, Thesé@ readings were mede from‘0815 to 0840 hours

LE369 L e
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or at a mean time of 0827. 4 mean wind of.6.5 fror the T7SW would place this peak .
zt the stack et appro:dnﬁtely 2148 ":ours on the 2nd which is‘ rcasonably elecse to
ti;e true velue, The iodine peak wes estimated to be ot 0200 on the 3rd, For e
réug‘n estimate, the same wind speed can be used to place the iodinev roxdimm at 33
miles from the stack at measuring time (0700 3 December), This checks with the

position of the second "hiéh" on the morning flight, -

(2) No I-131 was found om the filters east of the flight between Lind ard
Riperie; This coulci be the boumdary betwasn the two highly concentrated clcuds,

(3) Movement of both cf.ihese Rhighs® morthward sirultaneously wouid ploce
the Xenon at Davenport and depasit the iodine near Odessa. fheref::re', if no lodine
was present to ony extent ezst of ILind, ths scrubber had to collect whet it did on
the Richland, Lind, Ripariz, Lind, Xdessc survey, In this case the eZount of air-
flow through the serubber comld bo reduced by a fector of 2-2,5 and the iodine con-
centration raised by‘ the seme factor anci falls in 1ine with the figzires_ obtained
from the filters, If we ca.nra];.r on the. sgreement of tke tws methads of scmpling,
(fi1ters :.mi scrubber) then an apﬁfo:d.nate calibration for the conductivity eppara-
tus cen be made. On pzge 48, the flight legs betwéen Connell-Lind-Riperic, where
the iodine was detected, show a mean valua of 12 divisions above backgromd for
the conductivity, Assuming that 1/3 of tae roeding (or vA divisions) was ceused
‘b;' the radioactive iodine, we bave:

2.4 x30° . 0,35 x 108 uc/liter/aiv,
4 . .

or 3.5 x 10~ ue/liter/div

Fron this wvelue, the highesf concentration encountered on the two-;day operation was
1 x 20~7 uc/1iter at Davenport (100 mles]. " |

According o Sutton's estinmatas of this concentratien ﬁﬁ an cstizated evelu-
tion rate at the peak 'of 0.6~1.5 curiss/seccond and a large lagse conditi-cn, the cone
centration should be on the order of 1-2 x 10'6 ue/l, a veluc 10-20 tines the one
ohtained, o )
B =iosoror
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Considering th: number of asvumptions ihvcl:ved‘ in the ecalculstion anc t:':e calidbro-
tion of the equ...pm»nt this could he coasidered witlin thc error of the zeusurcment,
The above calibretion is corrzet tc the crder cf nag‘itqde only but serves to show
the iacrsase in sensitivity of the vibrating condenser monitron over the eleciro-
meter tube circuit for which F, J, Davis gives a seasitivity of between 10'3 cnd
1077 ue/liter/divicion, .

" The large deposition on ve gotation to the south of the stack, thzn,undoubltedly
‘pecusred from the -guses leaving the stac;k after 0200-0400 on 12/3, 4n interesting
comparison with the theoretical velues ey be'mde by compuﬁng the Sutton values
to tho air concen'hr"tions frou the deposition rates estinmated in scetion VIiI. I
_¥c assuze that the average exposure time in the 100-500 muc/kg region betj?egn Kiona
and The Dalles was 20 hours, then the concentration must have been 1-5 x 105 uc/1.,
Sutton's values for a le.rge lapse condition would indicate 5 x 108 to 3 x 10~7
ue/1, assuing a wingd speed of 5.5 =ph and an evolution rate of 0,05 curies/sec.

Although no conclusive st.a'hamnt.s as to the validity of Sutton's trestment

" when applisd to these distances mey be made because of the uncertainties in the

meteorological éonsf.ants involved, it does appear that the coefficients As used
give reasonable values if the primary assumotion that the gases diluted in the
unstable upper atmosphere is correct,

From experience géined from this test, two facts are evidsnt coacerning use of
the aireraft for tracking such activity: |

(1). If at al) possible, a rupning plot should be kept in flight to determine
regions of high°st activity whilo in fligkt. XKnowlodge of tho exdstence of areas of
concentrated activity is of* 1ittle use wien tho ini'omtion is brought to light days
after the data ia token, Values plotied avery t.hirty or forty minutns (or at lesser
4imn intervals 1f requirad) with backrround subtracted will enable the operator to
sketch in lines of equel intensity and ﬁ:rnish the pilot with a flight path which
wculd either remein in the concentration for a longer sampl.ng period or find ewvan

higher values, : ' v R
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(2). The sarvices of two or more sircraft could greatly ipcrecse the amount of
zonitoring coverage for a given pcriod cf time, Working as a teem at the same or
different altitudes, thc progress of a cloud could be traced botk laterally and
veﬁiéally.

Turing this run the aircraft surveyed an area in one day which took two wecks

-to cover by surface vehicles, The‘degree of accuracy was vory close, TUnder the
Wworst possiblo meteorological conditions for such a test, the airbornc instruments
detected the radiocactive geses at a distance ‘bettér than 100 miles from the stack.
Under favorable conditions, it was cstimated that with the same concantretions this

distance ‘could have been increased by up to a factor of ten, ' |
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DEGAY.OF ACTIVITY DEPOSITED ON VEGETATION .
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