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s SUMMARY

One ton of irradicted uranium with fifteen days cooling was dissolved from a
two ton batch losded into a clean dissolver on December 2, 1949, Calculated.
amounts of activity evolved were 4000 curies of I-131 and 7000 curies of Xe-l33;
measured values were higher than this by a factor of 2 to 3, Preliminary calclU=
lations of the hezard were mede by the method of O, G. Sution and attempts made
40 check these values by readings on fixed and mobile instruments,

The meteoroclogical cornditions 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 helf-way through the run, Rawinsonde readings at Richland
during the run indicated a shallow surface inversion with an unstable condition
eloft. It is postulated that much of the dilution occurred above the inversion,

Readings as high as 2 x 104 uc/1 of I-131 and 2000 to 3000 c/m on portable
Geiger counters were obtcined within a radius of 4 to § miles from the stack,
Sigrificant readings cppecarcd in the Richland - Pasco - Benton City area about
n009 of Desgmber 3. ZIctirated maximum concentratlions were on the order of
10/ to 10° uc/l of I-131, Questionadle positive readings were obtained on -
filters at Spokane on Docember 3 and December 5, 1949.

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

Considerable depositlon occurred particularly close to the stacks, Positive
vegetation readings, above the permanent tolerance value of 9 muc/kg occurred
over a region extending from The Dalles, Oregon, to Spokane, and from Yakima
to the Blue Mountains, The rate of deposition_in water was estirated at 2 x 104
uc/meter3/hr/uc/l; and on vezetation as 4 x 105 uc/meter®/kr/uc/l. The I-131 en
vegetation decayed to background with an eight day hal%-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 thyroid irradiation varying
from tolerance to B0 times tolerance daily, /
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DISSOLVINCG CF TWENTY DAY METAL AT HANFCHD

DTRCDUCTION:

AR 1 e ARk

Lo ?
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The Health Instrument Divisions were interested primarily in obtaining monitore
ing results to sce that no one was overexposed to the active fumes, and secondarily

in the travel of_the activity and deposition-ocn_the_vegetation,

Since it 45 almost impossible to write such & report without.'desigmting areas,
buildings, terrain featurcs, etc. by their local names, Figure 1, included in the

introduction to the report, is a map showing the location of the more prominent
leatures,
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II. Planning

= Upon recelving this information, each group participating started more detailed
work directed towards obtaining as much information as possible from the operation
and seeing that the fumes werec liberated safely, An outline of this planning is

glven below sinoe much of the work done at this time aided considerably in inter-

preting results,

4. Veather Required,
Tith this amowunt of activity being released, good dilution of the fumes befors

they came to the ground in the areas wore required to svoid gross contamination of
the buildings and possidle exposure of porscnnel, Criteria decided upon for weather
conditions were:. '

{1). An inverted vertical temperature gradient extending from the pround to
several hundred feet above, This stipulation necessitated schéduung the run during
night-time, as it 1s only then that inversion conditions at Hanford Works are fre-

_ guent,
{2). Yo rain, fog, low cloudiness, or other factor which might prevent the

plane from flying,
{3). 1ight to moderate wind spoeds 15 mph at the 200 ft. lovel was decided

upon as the upper limit of pormissible wind spoed,
(4)s Wind from a wosterly or southwesterly direction so that the plane would

9628000

not be forced to fly im Php wiginity of such rugged topographic featuros as 3600
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feet high Ratilesnske Mountain to the soutr of the area,

(5). Conditions whereby the bulk of the stack effluent would stey aloft. A
d4iuiton factor of 1500:1 was decided upon as the lowest permissidle factor,

4 review of date from the past several years at the HW Heteorology Station
showed that during night hours at this season of the ysar the "aloft" condition pre-
vailed 76% of the time, and that the sly coverage averaged 6.7 on a 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 40C foot level. The prevailing direction was northwest, 4
moderate inversion usuelly overlies the area at night, forming near sunset and ter-
nminating about one-half hour after sunrise, Normally, precipitation is infrequent
and the probability of its occurence during any particular 24 hour period is always
emall,

The above statistics indicate that the chance of finding favorable nieteorolog-
icel conditions for the dissolution on any particular date might be good, However,
the month of November, 1949, was plapgued with inclement weather which included two
periods of recurrent storms with attendant wind and rain, interspersed by a 10-day
stagnant period during which ceilings were continually low and fog was present on
an average of nearly 10 hours each day, This inclement wéather necessitated post-
ponement of the run for one week. .

. On the morning of becember 1, the United States Weather mr;au in a special
forecast to this plant, predicted that the end of the current series of frequent
storms was in sight, and that conditions favorable for the operation could be exe
pectad by Seturdsy night, December 3, The dissolver was then losded so that opera-
tions could begin Friday night, December 2, if conditions were favorable,

B, QDperations
The ¥SY Division, in charge of the actual dissolving, electad to use the spare

dissolver in the "T" plant (200 West Area) so that the "heel" resulting from the — . -

dissolution of only a portion of the metal charged, could be stored in the dis-
solver for an sdditicnal cooling period, Two tons of metal pushed on November 17,,
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wese loaded into a clean dissolver on December 1, 1949, and the jackets dissolved
or the 12-8 shift op Deccmber 2, 1949, The actual length of the dissolving time
¢cJ4 not be predictod accurriely since normal opcrating procedure calls for three
toue of metal per chargs on top of 2 one ton heel, An estimate of 12-16 hours for
the dissolution of one ton was made,

The amounts of I~131 and Xe=-123 in the metal after 16 days cooling wore
esuimated at 6150 and 6070 curies per ton respectively. Assuming thot 50% of the
ionine(z) remains in the dissolver and that there is & 30% increase over the average
in thc amounts of fission producté in the outer portion of the slug, the' dissolu=
tion of one ton would libercte 4000 curies of I-131 and 7900 curies of Xe-133,
Sincas the off-gns scrubbers were not oporated, all of this activity would be dise
charged from the stack, i

The rate of discharge was estimcted from three evolution curves measured in
1947 bty the H, I, Divisions, These curves indicated that vith an eight hour dise
solving period the Xe-133 reaches e maximum in 1-1/2 hours and the I-131 reaches a
maximum 4in 34 hours, Extrapolstion of these curves to a 16 hour dissolving (Fig.2)
indicated a xsnon posk at about throe hours and an iodine peak at about seven hours
after the start, The maximum rate of omission was estimated at 0.41 curies/sec
for Xo-133 and 0,1 curies/sec for I-131, These values would amount to about 28
uc/1 of Xe-133 and 10 uc/1 of I-131 in tho stack on the basis of an oir flow ef
25,000 cfm up the stack.

The stert was plenned for 2000 on Docember 2 as a compromise between the Air
Force's desire to start st 0100-0300 on December 3 so that the meximm would oceur
about daybroak, and the' oporation?s necd to start as soon after sundomn as possible
80 that the bulk of the activity would be liberatod before the inversion broke the
next morning, With the start at 2000, tho maximum Xe-133 activity would ocour about
midnight and the maximum I-131 activity would occur ebout 0300, with a total of 12
hours before surup to oliminate most of the activity.
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C. Air Forcec

Extra weather forecasting and observation stations were set up by the dir
Tz2ther service to augment existing stations in order ito obtain sufficient data
fo:* Torecasting the movement of the cloud and to correlate the existing conditions
with the activity pattern found, ‘

Reports of forecasting and cbservation stations over the Northwest were utilized
to get & cleer plcture of the weather for wecks before the test, In additionm, a
mobile Rawinsonde. station and two pibal wmits were moved into the vicinity of the
Hanford Project for a more detailed analysis, The Rawinsonde unit was placed st
the Richland Airport and one each of the pibal stetions at Washtuens and Moses Lake,

Background velucs were established for the aerial instruments prior to the mm,
Flights were made at difforent altitudes over the area and the instrument valuses
wers plotted against altitude changes, 4 set of curves for the principal instru-
> ments appears in the section on oquipment and procedures,

)

> D. §i%e Survey

o

™~ The H, I, Site Survey Crew wns intcrested in checking upon the hazards encoun-
La

O

terod in the run plus any information that could be obtained upon the sproad or de-
Position of activity, A series of calculstions based on the work of 0, G, Sutton
and others on the dilution of gases in the lower atmosphere wore performed (39 &
5, 6). The basic equation for these calculations iss

PRy Y i it OGO EIR S G e i
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‘)((x, Yrz) ~ concentration in gms or c:uri.es/meter.-3 at & point given bty the
coordinates x, y, 2 on a system there the origin is at the source and the x dirce-
tion iz down wind, .
Q - rate of emission in gms/sec or curies/sce,
Cy, Cz - are virtual diffusion coefficients for the Oy and 0z directions, respec-
tively.
U - Mean wind velocity in meters/scc
1 - a pure number lying between O and 1, The precise value is reported as a mea-
surs of tho stabllity of the atmosphore,
2 « the height of the stack in meters,

Values of the coefficients Cy, Cz and n were abstracted from papers of Sutton's
as he used them for tosts in Porton, England, This is one of the weak points in
such a caleulation since the conditions at Hanford are undoubtedly different with
rogard to gustiness, etc, . However, it was folt that estimations by this mothod
would be valuable in foreseeing hazards and in interpreting .rem:ﬂ.ts. The coef=-
ficients uscd in the calculations for a 200! stack are given in Table 1,

0hZ8000

Table 1
. Coefficients for Sutton's Equations en
Diffusion in the Iower Atmosphere
Atmospheric n Y Cz = Cy
Condition
. Meters/sec
Iargs lapse 1/5 7 0.165
Zero or small
temperature gradient /4 5 0.095
¥odorate Inversion 1/3 3 0,060
large Inversion 1/2 2 0.0475
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In Figure 3 sppear the calculated concentrations from a continuous point source
200! above the ground at distances up to 200 miles. These corcentrations are the
maximum expected along the axis of the cloud if it 1s assumed that uniform meteoro-
logical conditions and flat terrain are encountered throughout the entire path of
the cloud., Two values are given for each distance: (1) the coefficient of the
equation x = X -%—- where Q is the rate of emission in micromzries/sec, Y :L‘s
the wind speed in meters/sec, and X is concentration in uc/l; and (2) the actual
concentration for an emission rate of 0,05 curies/sec (close to the average expected
for I+131) and a wind speed of 11 mph,

Figure 4 presents an estimate of the vidth of the cloud at various distances
if 1t is assumed that the wind is steady in-one diroction, In this case the cloud
width is defined as the distance betweun the two points on the extremities that
bave a concentration one-tenth of the peak concentration.

The maximum activity expected at the ground is presented in Figure 5 under the
same condltions as for the air concentrations. The ground pattern expected for a
steady moderate inversion condition with a wind speed of 11 mph is given in Figure 6,

Fixed instruments were located at strategic spots where power was available on
the reservation, The location of monitering instruments during the run is given in
Figare 7. 111 of the counting rates meters and most of the air serubbers were put
out specially for the operation and later removed, ’

Pleld crews to carry out the following jobs were planned:

{1). Two men 4n four wheel drive equipment were to attempt 4o locate the point
of maximm air concentration and make traverses across the cloud taking readings
‘on portable GM counters and small scrubbers designed to pull one cubie foot of air
through a caustic solution,

(2). Three men were to operate a radio transmitting GM counter, btuilt by the

Health Instrument Development Group, This unit was intended to be sent up in s

00082y
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palloon to several hundred feet so that traverses of the cloud at the axis could
be made.

(3). One man was to travel from the intersection of routes 4S and 28 to

- geveral miles above Hanford reading detachable chombers every mile and taking small

gerubber and portable GM readings,

{4). Two men were to travel from Pasco to Connell with a recording G counter

and 2 1-1/2 CFX air scrubboer operated from a mobile generator.

(5). One man was to check all instruments during the run and tc take small

gerubber samples on the reservation.

‘ﬁE?;?E. Coordination

In order to keep current with activitics ir the fiecld during the time of evolu=-
tion, the H, I, Emergency Plotting Room at Patrol Headquarters was used, This
allowed the use of three telephcnes and was conveniently located to WGHB, the pa=-
trol radio station., Thus it was possiblc to obtain reports from the field cars

by radic, from various survey groups by telephone, and meteorological data from

. the special units set up by the Air Forces by telephone, This also allowed the

use of the plotting room facilitles in conditions approximating those of an actual

7= emergency and was very valuable in gaining information on techniques,

The plotting room was manned by Health Instrument Personnel from 1900 on 12/2

to 1000 on 12/3 and by an &ir Forces representative from 0100 on 12/3 to 1000 -on
12/3, .

0008242
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III. Egquipment and Procedureg
In general, a brief discussion of the equipment and procedurcs used for a

particular reading or series of readings is included in the section presenting
the data, Thle section of the report is imtended to describe those items which

wore used generally throughout tho run and procvedures which were used in the analy-
sis of samples, etc,

0008243 '
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2, KLR,L, Dusl-Chappe) Airborme Uniy

This wmit was describod ‘more fully ty the duimu(”r.
Howover, becsuse the "C" chamncl went out just prior to the rum, tho set was used ns
s streight ewnting.nto moter with o colncidence canccllation,

‘he tube bank wes differont from these originally used. Instoad of tho
actal comters, gless countor tubos wers inserted into 1% bress sloeves Iy the
doatrumont division to give spproxinaotoly the samc density s the motal counter,

3. A Fiitor Box ' '

_ J‘ut.andmlwfuurmummtnoathonhmﬂinmponitiwm
4n Figure 10, It armommodates two 8" x 1B" filtore and passes about 450 cubic foet |
of air per minute through cach filtor st 150 miles per hour indicated sirspoed, :

4 ¥xterng) Counter Tube ' ]

Yor the first timo on the project, an extornal beta counter wns used,
Tho assextly consisted of & Tracorlab stainless stoal counter bube mountod atop ' 1
4ba £11ter box on two alunimum brackets, A defloctor cap shielded the tube from
tho 4irect blast of the lnp-nﬁoan and alsc covered the co~axial ocnnection,

Ths co-axial cable passed through the front mount end terminated at a pro-amplifiar
Just dnstdo the cabin of the aireraft, Pulsos from this eathode-follower stage
were fod 1ato & scaler for sounting, |

When tho tubo was subjoctod to noar froesing temporatures it prectioally

{

Pt o s S A e’ B o i 5 et e

s

soasod couating. Eowsver, under vm;or conditions the porformancs was very gpod,
4 sketch and photographs of the assenbly follow in Figures 11, 12, and 13.
* 5. Banibber Installpticn ..
The Hoalth Instruments Division installed in tho sirsrufy s gysten de-
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sigmed to Mscrub" the iodine from the air pessing through it. It consisted prin-
eipally of a tank containing about two gallons of scrubber solution (50% O,5N NaCH
and 50% 0.1N NayCO3), and two glass wool filters (Figure 14). Slipstream air floved
through the liquid from the bottom and srlattered the caustlic solution on the filter,
Both the solution and the filters were analyzed for iodine content,

Difficulty was encountered when the system was in operation. It was found that
ty taking the ailr for the scrubber from the exhaust ond of the conductivity tubve,
the head of solution reoduced the nirflow through the conductivity tube to such a low
value that much of the conductivity sensitivity was lost, and the scrubber had to be
disconnected during the flight in order thet the readings taken from the conducti-
vity meter would be relisble,

6, Halogen Detector

4 standard General Electric Leak Detoctor was put aboard and aquipped with
8 recorder, The probe was taped to a window with the tip extending through the win
dow into the slipstream,

B, Site Survey
Portable Geiger Counters used for field measurements were mostly the Vic-
toreen Hodel #3634 as listed on page SCM-25 of t.'he AEC Radiation Instrument Catalog
#l, A few readings wore made with the El-Tronics Portable Counter odel #Si3 as

14

listed on SCM-184 of the samo document, .
The counter used for the balloon asccnsions was a modified mark 11, Model 21

Dnit put out by the Radiation Counter laboratories, Inec. This instrument uses a
low voltage thin wall counter and is known locally as the Matomic blinker®, The
cas® and all surplus parts were romoved ard the circuit rearranged on an aluminum
rod framework with the tube protruding underneath so that all possible weight
would be removed, The high voliage was supplied from ten minimax batterics, Each
impulse was transmitted on 8 frequency of 19.7 megacycles by mcans of an 11 meter
antenna which formed pert of the cablo holding the ballooms to a mobilo pulley on

B T
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the ground. The counter pulse modulated & national HRO receiver which detected
the carrier; the detected pulses were recorded on a Hallicrafters Model 54
#4g enbotham Sczler,

The counting rate meters spotted around the area were General Radio Unlts
feeding into Esterline-Angus Recorders

They operated a glass CM counter with a 30 mg/mn2 wall and

2 cathode 3/4" in diameter by 3" long. The counters were fastened to the outer
walls of buildings st minimum heights of 5! above the ground, In every caso,
these counteors were surrounded by a heavy wire screen to.protect from damage,

The constant air monitors were G tubes of the same type as was used for the
counting rate metors, surrounded by an annular CWS type 6 filter paper through
vhich air was pulled by & Motoaire pump at a rate of 1.5 - 2,0 CF¥, These tubes
record readings on a Loeds and Northrup Recorder through a counting rate meter, =
The filterable activity is thon evaluated by noting the increase in counting rate :
over & given poriod of time, These readings are subject to fluctuation in the
patursl radicactive motorials in the air and carc 4s needed to insure that only
increases in counting rates due to the materials with longer half-lives are read,

Fixed scrubbers containing a 0,5N Na(H and 0,1N Na,CO, were improvised from
four liter filter flasks, About one liter of»the scrubber solution was placed in
the flask and e piece of saran tubing inserted through a rubber ‘stopper so that .
it loy coiled in the solution. Adr volumes of 1.5 to 2 cfm wers pulled through
the saran tubing and out the suction nozzle on the flask by a Motoaire pump, This
gives a satisfactory unit for temporary use with an efficiency of about 50%,

.Small scrubbers to be used with a hand pump for spot samples of one cubie foot
consisted of a test tube 20 cm long and 2 cm in dismeter with a two hole rubber
stopper. Dne hole in the stopper held a straight piece of glass tubing leading %o
the bottom while the other had = right angle piece terminating just under the stop- :
pere A wad of glass wool about 2 cm long vas placed half-way up the test tubae,
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These were operated bty placing 20 ml of a 0,05N NaCH«0.1N NayCO3 solution in the
tube, and pulling 30 liters of air slowly through the solution, The glass wool
broke up entrainment and allowed intimate contact botween the air and the sclutioen,

An ostimate of 50% efficiency was made by calibrations during the rm,

C., Laboratory

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

AT PRI VY BTN s e T XA G

Irun,

Scrubber solutions were analyzecd by ncutralizetion of the caustic with nitric

RATIE O % AL 3N

acid followed by a precipitetion with silver iodide and filtration through a 1-1/2"
ashless filter paper, The filter paper was counted on the first shelf of a mica
window counter (23% geometry) and corrections applied for backscatter, absorptiom
in the counter window, and sample size.(a) Spiked samples accompanying the analyscs
averaged 50% yield,

Vegetation samples wore analyzod only for I-131 according to tha procsdure
developed by Deboaur.( ) In every case flve gram samples wore used, The results
were calculated to uc/kg of vegetation by use of the overall yield values obtained
by ru;:ning spiked samples,

Considergble difficulty was encountered with these analysss due to the
presence of large quantities of I-131 in the laboratory _folloﬁin‘g the run, Scrub-
ber samples were taken in the laboratory at various times with the results pre-
sented in Table 2,

00082417
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Table 2
SCRUEBERS FROM LABCRATCRY
Date Time Air Cone, Romarks
ue/1 x 107
12/5 1530 79
1630 36. Air cooler off
2130 57 Adr cooler off
2230 78 Air cooler off
12/6 0500 7 Alr cooler off
1400 38 Sereens cleaned-Air cooler on
12/7 . morning 46 Air cooler on 3t
12/8 : 1400 24 Air cooler on 2.:
12/9 0930 30 Air cooler on i
1330 5 Yater in air cooler cleaned e
- 2330 19 -
s .

It is believed thet most of this contamination originated in the air supply
system which passes the eir through wet sads rith the water recirculated, 4 sample
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of the water from this unit on 12/5 geve 0.38 uc/l,

4s a result of this contamination, the blank vegetation samples gave positive
results for several weeks following the run, The activity found in such blank
samples 1s given in Figure 15 which is a plot of the average of all samples run on
& shift versus the time rum, |

00082u8 '
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Iv. Meteorology

4. OConeral Condition
On December 2, a cold front oriented in a northwestesoutheast direction

passed the HW Metoorology Station at 0500, 4lthough there wns considerable cloudie-
noss with shower activity prior to this time, skies cleared immediately afterward,.
Southwest winds at moderate to strong spesds began sometime prior to the fronmtal
passage and continued afterward., The weather outlook on the morming of the 2nd,
however, was Iozj substantially reduced wind speeds after sunset, Tho current fair
weather was expected to contimue, and it was anticipated that an inversion would
form early that ovening, Thus it wae decided to go ahead with plans (Section II)
to begin £he run that evening, |
4t Henford Works and at all neigh'bofing stations from which reports are

Teceived via CAA weather broadcasts over the radio, weathcr conditions were ideel
during ths entire period of the run, Skies were clear for the most part, and no
stations reported any procipitation or fog. Only at Spokane was there ary appro-
ciable amount of cloudiness, Here the sky was broken to overcast most of the
pericd, with 2 ceiling of about 5000 feet, All othor nearby roporting stations
had either clear skies or high thin scattered clouds and unlimited coilings and
visibilities, Spokane was also the only nearby reporting station with any appre-
ciable wind speed during the time of the run, Here the wind averaged about 15 mph
from the SW until 0200, after which time the speed declined to less than 10 mph,
Falla Walle reported SSE 13 mph at 2030, but all subsequent reports were of winds
of less than 10 mph, Ellensburg had the lightest wind of any reporting station
during the time of the rum, and this station also bad the lowest temperature, 21
degrees being reported both at 0630 and 0730, The average of Ellensburg's 14
hourly wind reports from 1930 to 0830 incl, was only 2.3 mph, No reported speed
excoedod 7 mph and calm was reported on five different occaslonms,

The weather maps for tho period show a cold front passing through Helena and
north of Sen Francisco at 1030 on tho 2nd, (Figure 16) This is the same front
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whioh passed Hanford Vorks ot 0500, & steop pressure gradient on the 1030 map ac-
gounts for the strong winds at HW at the time, The 2230 map of the 2nd (Figure 17)
shows a further advance scutheastwerd of the cold fronmt. The stcep pressure grae
¢lent which was affecting Hanford et 1030 had by now passed easiward resulting in
11ght winds,

The map of the 3rd (Figure 18) shows the entire Inland Empire to be under the
Influence of e high pressure cell, elthough a new storm front off the coast has
brrught rain to.the western and northern portions of Washington by 2230, Because
of the flat pressure gradient on the 3rd, winds in the Pacific Northwest had quite
¢ variable pettern, Hanford, Zakima, Ephraota, and Pendleton had mostly west to
nerthwest flow, Walla Wallo and The Dalles, on the other hand, hed mostly east to
southoast flow,

The maps of the 4th (Figures 19 and 20) show the new storm front advnnéing
eastward with a warm-front type occlusion shown pessing east of Vancouver, B,C.
and wost of lLakeview, Oregon, Winds on the 4th were NW cll day at the HW Meteoroe
logy Station, and were mostly W to NW agnin at Ephrata, Yakima, and Pendleton.
lewiston, Walla Walla, Meacham, La Grande, and The Dalles all had 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
that the cold front, which passed EW 26 hours earlier,‘ was now linkod vith a warm
Iront approaching HW from the SW, The resultant warm air advection brought in-

_creasing high cloudiness to HW during the dey, The chart at 0700 on the Ath

(Figure 22) shows warm air advection over all of Vashington, Oregon, and Idaho,
This brought 11ght rain to large portions of Washington and Oregon befors 2230.
Hanford lagy just outside of the precipitation belt at 2400 on the 4th, but light
rain began falling at the Meteorology Stetion at O150 on the 5th and continued
untll 0510, leaving 0,05 inch of precipitatien,

In the 24 hour pc:liod ending at 2230 on the 2nd, the praecipitation erea
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covered all of Washington and a2 large section of Oregon, Amounts, however, wcre

light, This precipitation was all associated with the cold front which pasgsed

the HY Meteorology Statior. at 0500, Precipitation amounted to only e trace at this

station,

During the 2/ hours ending at 2230 PST on the 3rd, precipitation in the Pacific

Northwest was confined to the western and northern positions of Washington. Amcunts,
howevor, were nogligible, as skies were mostly clear after the frontal passage on

l the previous day,

During ths 24 hours ending at 2230 PST on the 4th, the new front advancing
from the Pncific brought prceipitation to nearly all of Wushington and to more than
half of Oregon. Amounts wors mostly light, although Tatoosh Island reported 0.54
inch, The HW Metoorslogy Station had no precipitation up to 2230, but received
0.05 inch of rain during the ecrly morning hrours of tho 5th as the storm spread
eastward, |

E. Temperatures

The air temperatures 3' from the ground as measured with an elactrical
resistance thormometer at the 622 Building sre given for the period of the run in

Pigure 23, After a high of 54°F at 1250 on 12/2,' the tempernture started a downe
ward trend until a low of 24°F was reached at 0750 on 12/3. -This was the lowsst
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tomperaturo recorded at the station since October 20, Figure 24 shows the observed
instantaneous tempercture differences between the three foot level and three of
the tower levels from noon on 12/2 until noon 12/3, This graph shows that an 4n- ;
version formed promptly noar the time of sunset on tho 2nd, and lasted until more

than an hour after sunrise the next mmhzg.

0008251
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Table 3
- Dilution Factors
Time Dilution Fuctor -1

20302100 1400
210022130 1600
21302200 1700
22002230 1700
2230=2300 1600
' 2300=-end aloft

The term "dilution factor" was used by Dr, P. E, Church to describe the mini-
mm dilution of gases thot would occur before thoy strike the ground under the
existing meteorologieal conditions'l0) An Maloft" condition indicates thet the
gases will not reach the ground within e radius of 5-10 miles, These factors were
peasured by Dr. Church with a smoke gencrator and light absorption apparatus and
correilnted empirically with the meteorslogical conditions,

The surface températures and instantancous differonces between the ourface and
tower temperatures are given in Figures 25 and 26 for December 3 and 4, A4ll mea-
surements were made at the 622 Building,

C. Tinds

The surface winds from 14 statisns in the Pacifie Nc_:rt.hwest are sumarized
in Figures 27-31 inclusive, These cherts illustrate the generaily low wind speeds
prevalent during the 3rd with gradual incresses during the 4th, The winds early
on the 3rd-were characterized throughout the region by their inconsistency as to
direction. This would be expected with the low spceds cncountered,

4lso given in Figure 32 are thc wind velocities recorded at the lMetoorology
Tower for the 100! levol, 200f leval g.nd 400! level, Tesultant winds at HW and at
nearby stations from which data are available for the period covered by the mm,
are given in Table 4. At HW, the figures arc based on data taken with roganrd to
the contimous traces on the wind recorder tapes from 2000 until 0800, At other
stations the figures aro based on the instantaneous velocities reported at hourly

i
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intervals from 1930 to 0830 incl.

1

gt

1!

Table L 5

RESULTANT SURFACE WINDS -

Azimith Resultant # | Ave, Specd of

Station of Resultant Wind ! Miles Gone By Resu:(Ltc.n'll'. Wind 8

mh R

HR « 7' level 2850 15 1.2 g+

HY = 50! level 279° 32 2,7 ‘H

H7 = 200! level 278o 61 5,1 H

B = 400! Level 277° 81 6.8 :

Yakimn _ 254° 18 1.5 8

Spokane . 2530 116 9.7 }

falla Walla 1480 84 7.0 ¢

Pendleton 1330 L7 3.9 -
The Delles 141° 13 1,1
Ellensburg 3309 16 1.3

4 sories of pilot balloon readings made by the U,S, Weather Bureau were obe
tained for the country for the perisd frem 12/2 o 22/4 1949, The data cdstracted
from tho maps submitted for stotions in the Northwest are presented in Table 5,

The speeds are recorded in knots as is customary in such maps, To convert to miles
per hour multiply bty 1.15; to convert to kilometera per hour multiply by 1.85.

Y ARSI AN SURA Rt NN PP T T TRCETAC TR Y e S el
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Table 5 v
TEATHER BUREAU » WINDS ALCFT
knots :
Spokane : 'g '
2000 2000¢ 40001 60001 80001 10,0001 |
Above Above Above Above dbove dbove g 3
Su!'face McS.Lo | McscL. MOS’I" M.S'L' M’S'L : A :
S7-38 | SW-38 | WS-38 Wel2 W-36 - .5
2000 W30 - W30 WW-28 NW-20 i g T
(200-12/3 | W20 NE-6 =20 W17 NW7 - 8
630 E-3 - E-3 SEe= Nv=3 N-9 %
2400 SE-9 - SE-9 SSW-7 SSE=9 S=17 " 7;.3
290 ENE-16 - E=6 N-1li SU-18 SH=21 R is
C2c-12/4 | ESE-T2 - ESE-12 Ne13 SW=20 TISWa24 g o)
6800 ESE-19 - ESE-17 Nel, | WSW-20 TSW-29 ; g;
Pendleton B 3
U0-12/2 | W29 =26 w31 i NSH=26 NSW-23 W=25 i
2000 We2l, W17 We22 |  TsW-18 W14 TNT=20 g
0200-12/3 | SW-10 SH=b V=13 | Rel? Wel2 V=19 8
0800 S5 S=5 elm, SST1=7 ST N-8
uoo ESE-L ESE=6 SSE~6 SS7-10 SSH=1. TST=18 X
2000 SSE-1, | S-9 S-12 §57=17 ST=22 T=25 — BN
0200-12/4 - - S=10 SSV=17 SHe22 V28 K 1
0800 SE-7 S=5 S=9 SS11=20 SSW=17 SSW=18
' lewiston - '
1400-12/2 | SW-21 | TNW-18 | W23 Vw2, W=30 Ne29
2m - L) - - - -
mm’]-zb w .19 - '.-I-SW -u - - -
0800 SE=4 NE-/ SSE=5 SSW-3 Tl STi=8
1400 E=15 ENE=13 .| Eel4 SE-11 S8 SSH-13
2m - - - - - -
0200-12/4 | NE=2 ENE=2 - - - SH=24
0800-12/4 { SSE-17 | SE-14 5-19 - SSE-22 SW-22 TST=21
ortland ’
100=12/2 | Wels H-li W-14 - WNW=11 -
2000 NNR-18 | NW-18 ASWe17 - - -
mm—nﬂ - - - - - -
0800' rO g - ) - . - - -
00 ESE- SE=22 SSE-18 S=21 Si=25 HSR=R7
2000 SE-12 SE-12 SSh=19 SSH«27 S-18 -
0200-12/4 | SE-16 SE-16 SSW=23 SSTi=23 Stl=38 Sil=4D
0800 B27 E=27 8-21 SSR=27 8SW=30 SH=33
Ellensturg )
1400=12/2 | WW-20 { WNW=20 T=20 W28 TNU=33 M =40
2000 N8 NNW-8 Vel WNW=T2 =29 =32
0200=12/3 | SE-4 NiE=5 WN#=16 =1, NMTT=19 NHe22
0800 E-2 A E=5 SE«10 ESE=12 E-15
1400 ESE=H SE-8 ESE-B SE-1/ SSE=18 S22
2000 NNE-11 | SE«4 E-12 SSE-15 Sv=18 TISH=34
0200=12/4 | NW=2 NR=2 E-9 SSE=16 Si-25 S71=27
0800 elm clm 2 +10 SSE=~16  Sw24, 5123
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Special pilot balloon runs were alsc made by the Air Force at libses Lake,
Fashtucna, and Richland and by the H7 Meteorology Group at the 622 Building, The

. v e

wind velocities as measured by these groups are given in Table 6, The direction

in this 4able is given in degrees of azimuth followed by the wind speed in kmots,
Table 6

QLOGICAL GR MEASUREMENTS CF WINDS A
units (depgrees of azimuth = knots

. ‘ Helght Above ASL A
| 2.me 1000 2000 3000 4000 | 5000 | 6000 {8000 110,000
: 622 Building

1900-12/2 | 220-5 f 250417 | 25017 | 25017 | 210-18 |250-13| -~ -
2300 290=-11 ! 26021 | 260-21 | 28013 | 280-11 |280-13| = -
0100-12/3 | 250=3 290=10 | 290=9 300-12 330=6 |30=4 - -
0400 40e2 310-6 3207 20-10 30-11 |40-10 - -
0700 902 340-3 | 1005 | 110-5 | 1306 (1507 | = - |
1100 310-1 60=5 707 120-8 120-10 | 110=10 [160-10 -
1300 340-5 360=4 506 120-5 140-10 | 140-11 [170-13 | 190-16
1900 340-16 31010 | 360-10 | 70-9 - - - -
0100-12/4 | 340-14 330-6 3307 90-6 190-12 {180-11] = -
0700-12/4 | 340-14 340=10 | 340-10 | 50-6 140-1Z |160~15 |200=23 | 22023

1300-12/4 | 360<4 340-5 330-9 80=10 ! 150-15 |180-21 [200<34 | 210-42
1900-12/4 | 310-26 | 350-7 | 330-8 | 60-11 | - - -

Moses lLake

1900-12/2 | 270-11 270=19 | 270=17 270=17 270=16 | 27015 {270=19 | 270=21
0100-12/3 | 230=4 280=11 | 290~12 310-14 330-15 | 330=15/330-14 | 310-16

0400 clm 10-10 209 20=8 20-7 | 360-7 [330-6 | 350-13
0700 clm 30-7 40=7 60=6 90=3 |190=3 |60=3 | 70-17
1300 90-8 120-5 1407 150=9 150=11 | 150=13 {170=19 | 170=19
1900 3607 90~14 100-12 | 130-9 160=8 |1906=11250=25 | 270=6
§ 0700-12/4 | 360-11 90-8 130=8 160=11 | 180=15 | 200=18 |220=23 | 220=27
j 1300 40-12 7010 110=10 | 160=13 | 180«16 ; 180=20[190=34 | 200=29
1500 360-12 90-13 12015 ] 150=19 | 170=21 | 180-21220=27 | 220=23
Nashtuecna

1900-12/2 { 260-23 25020 | 2060=20 | 260=-21 | 27020 | 290=15|290=20 { 300=12
0100-12/3 | 260=20 230=19 | 240-13 r290-17 300=27 | 280-29]260=22 | 260=34

0700 cln 220-5 - - - - | -
1300 90-11 1006 | 130=13 | 90-12 ! 120-15 | 120-15!240-12 | 180-21
1900 100-20 | 110-25 | 130-22 | 130-15 | 130-17 | 120-19] « -
1300-12/3 { 90-6 80=6 90=4, 120-20 | 200-30 | 210-24|220=34 | 20041
1900 907 100-10 | 90-14 | 140-19 - - | = -

o Richland

o | 2000-12/2 j250-14 | 260-15 | 260-10 | 260-8 I

— | 0100-12/3 | 250-5 350-3 | 310=4 | 300-3

o | 1300 10~7 %40-8 707 110-9

~ | 1900 360-12 | 603 160-7

| 010012/ | 80-7 30-6 100=4 180-7

[ nt

i 1300 340-7 20-6 70-8 130-10
1 1900 50-9 30-10 | 150- 160-13_
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A summary of the v:iﬁd data from several locations is given in the wind maps of
Figures 33 and 34. 4 series of four arrows is glven for each location with the top
arrow representing the wind at the surface and the three arrows below, the wind at
2000', 4000! and 6000!' respectively above mean sea level, These readings are ones
“aken in the period indicated and may or may not be representative ol the entire
veriod,

These maps indicate the westerly and southerly winds encountered at the start
of the period, Between 2200 on 12/3 and 0200 on 12/3 there is a slight shift at
some locations, particularly in the higher altitudes, to a northerly component,
This component is quite evident in the readings from 0200-0600, After 0600 on
12/3 the winds shifted to a definite easterly direction with a strong northerly
component near Richland,

D, Stability

The atmospheric stability during, and immediately following, the time of
the run is shown graphically in Figures 35 and 36, Here, temperature in degrees
Fahrenheit is plotted against height in feet above mean sea level, The data are
taken from specisl radiosonde observations made at Richland on December 2«4, incl,

Figures 35 and 36 are from data taken during the actual course of the run,
During this time it is readily seen that the air was conditionally unstable above
the normal shallow surface inversion occurring at night, - |

000825b
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¥,_Evolution Measurcments

4. Sempling
The sampling line from the 50 foot level of tho stack to the 292-T Building

w8 used o obiein samples of the stack gmses. 4 Hotoaire pump pulled a stream of
<out 0.5 ofm of gases into the building, past a sampling port, and wastc gases

w-i€ expclled through a scrubber containing a solution of sodium hydroxide to the
#2121 disposal stack on the roof of the 252-T Building, Samples ol the zas were
taken approximately every 15 minutes in evacuated, one liter boiling flasks that
eontained 10 ml of a 0.5N WaCH -~ O,5N Na2003 solution, While sampling, tha stop=~
cock leading 4o the stack gas line was barely cracked so that the gas flowed in over
a period of 30-60 seconds, The estimated holdup time in the line from the stack %o
the sampling port was 5-10 minutes. )

This sampling line had been usod in the past to obtain 24 hour samples of the
stack gases employing a smnll scrubber and filter to obtain I-131 and partiéulaté
sctivities separately. The rosults were ccnsistent with calculated amounts expslloed
assuming 904 officiency of the scrubber on the dissclver,

B. X123

The one litcr samples of gas were sheken woll and allowod to stand for
several days to remove the I-iBl from the air. The flask was connected to an evacu-
sted one liter ionization chambar(u) and the gas allpwed to dividé between the two
units. The ionization chamber was then bled carefully to atmospheric pressure with
.air snd the fonization current measurad with a vibrating.reed electrometer, The
readings wers cxpressed as curics by the following correction factor:
dssumptionst |
(1), Avarage specific ionization of beta particles is 120 ip/em,

{(2). 4verage path length in the chamber is six centimetcrs,
(3). Ionization from gamma radiation is negligible.

0x6x3,7x104 - 12
—23'._2_8-1_;%51?_;—_ 4,25 x 10"1< amperes/uc

LSZ8000
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The results of this sampling are given in Pigure 37 which is a plot of the
concentration in uc/liter versus time, 4n integration of this curve over the en-
tire sempling period sssuming an air flow uo the stack of 25,000 cfm givos & velue
of approximately 20,000 curies which is higher than the calculated estimate by &
fastor of about three, This discrepancy may be due to uncertainties in the cal-
culation given above, in the air flow up the stack, and possibly in the assum::ti-on
of 20% increcse 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
rnd measuring techniques,

Decey curves were run on two of theose samples by reading the chambers at in-
{ervals on the vibrating reed electrometcr, These curves are given in Figure 38,
The sarly part of the decay checks the 5.4 day half-life of Xe™>> very closely.

The tailing off after a factor of 100 decay is belioved to be due to the presence
of Xr%5,

C. I-131

The Na(H-NayCOq solutlon left in the sampling flask after the removal of
the Xo-133 was sampled and analyzed for the I-131 content, Original expectations
indicated that sbout 10 A of this solution would suffice to give about 1000 ¢/m
on the first shelf of a mica window cou[nter. Analysis of this quantity by precipie
tatdor of silver iodide, however, indicated that the concentrations were lower than
sxpected by a factor of 100, Analysis of the ontire sample in each case gave the
results pre;entad in Figure 39, The inconsistencies in the points after 0300
startod in the samples on which it was necessary to use sampling flasks with rubber
stoppers due to the fakilure of a shipment of glessware promised for two weeks
earlier to arrive, Attempts were mée to snalyze tho stoppers so that this value
could be added, with some slight gain in consistency.

Two things wers puzzling about this curve; tﬁe total activity up the steck
upon integration yielded only 58._8 curies, a value only 1% of that expected; and
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the high concentration reusining at 0800 on the morning of 12/3, presumably the
481l of the dissolving. An investigation of the sampling system jielded 2700 ml
of condensate from the sampling line, An analysis of this material corrected for
the volume of air up the stack during the run gave a valu'e of 7780 curies which
is high by s factor of two over that expected, but still- closer to the proper order
of magnitude than that obtained in the scrubbers,

Because of the amazing efficiency of this scrubber action, a chemical analysis
of the condensate v;as made with the results given in Tablé 7.

Table 7
ANALYSIS CONDENSATE
He 0.39 N
dg growp Not detectable
Cu, A8 group Not detectable
Fe, Zinc growp 19 mg Fe/25 ml condensate
No 41 or An growp
Alkaline Earths Not detectable
Na None (Flame Test)

ﬁ. Miscellaneous

4 test of a proposed monitoring system for xenon was made by pulling one liter
of air throug!; 30 ml of olive oil, and later meping' the gases into a one liter
lonization chamber with argon for messurement on the vibrating reed eloctrometer,
Two such units indicated that about 17% of the xenon was dissolved vhich, assuming
saturation of the olive oil.ty the one liter of air, would give a solubility of 5.7
s/l of xenon per uc/l of air, This would indicate that using one liter of olive
o1l with a detectable current above background of 10715 amperes, it should be pos-
3ible to detect sbout 4 x 10~ uc/l of xenmon in the air. The combination 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 failed be-
causs of the low activity obtainad. 4An analysis of the condensate from the sam-
pling line gave approx, 48% of the iodine as I, 505 as I” and 10% as 104" or
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nigher oxidation stztes. This spectrux was undoubtedly distorted since most of the

gascous nitrogen oxides are good reducing agente,

The small scrubbers used in the fielé for I-131 measurcment wore tested by

pulling one liter of air through three of them end analyzing the sodium carbonate
eolvtion, 4 value of about 46% efficiency was obtained,

s

0008260
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Two groups were opcrating near the siack with four~-whecl &rive cruinment
22 assignmonts to mekes measurczents in the most likely locality. One group was to
usc the transmitting Ceiger Countcr supperted sbove the ground by mcteorslogical bl
loons to obtein traverses of the cloud at approximatcly the axis, The roceiver was
operated from a mobile generator, This unit was in the field in line with the gescs
from thoe stack at 2030 on 12-2-49, Th: wind velocity during this pcriod wes about’
15 mph which caused considerable drag on the balloons, and although there was neerly
400 yards of mylon cord attached to the tellocn, tho moxdrum helght rcached by the

Belloon was 75-100 feet, Only three readings were wade with this unit, whcn the
tord apperently frayed at the point tint it crosscd the guide from the winch and
Yroke at approximately 2230. The unit wes later found noar Pleasant View, Washing-

4on a point about 55 miles away and 5° south cof east from the T ﬁ.lant stack,
Three readings taken on the equipment are given in Teble 8,

Table 8
Belloon Readin
— e e e o ———————— o — —
: Location Tine i c/m
| .
! Background - i 60
! 1000' N - 200 W Gate House 2140 | 1410
, 175! N - 200 W Gate House 2200 i 235¢C
100! N - 200 ¥ Gatc House 2215 ! 3340 |
After loss of the ballson, this gr:aup joined in making readi.ngs with the eccond
e,

The second field erow was assigned to locating the point of maximum deposition
and meking measurements and traverses, Inmediate readings werc mads with portable

¥ counters held in the air; one cubic foot samplos wero also taken with small scrub-
bers designod to obtain the I-131 contont, Considerable difficulty was encountered
2ftor sbout 2300 on 12/2 with shifting winds which mede tho location of any singlo
spot to run the traversos extromely difficult. 4gain tke point at which the maximm
sctivity ocourrod appearcd to considerably closer to the base of the stack than was
xpected. Inadequate testing of tho equipment used for sarpling was

0008201
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Table 9 -
FIEID READINGS ‘
Location Readings
' Scrubber Remarks
¢/m ue/1l
1000 yds, N 200 W CGate | 750-1000 -
1000 yds, N 200 W Gate 3000 - Very narrow band of actie-
vity - approx. 20 paces
Route 3 mi, 1 &2 500 <
1000 yds, N 200 W Gate - 1.8 x 10~
Route 3 mi, 1 - 1.9 x 107> |{At estimated edge cloud
Route 3 mi, 3 3000 -
Route 45 mi, 1 1000 -
3000 yds N. 200 W Gate 1200 -
1/4 mi. W of Met, Twr. | 3000 2,3 x 105
Route S mi. 1 1000 4,9 x 10=6
Route 4S mi. 3 1000 4.8 x 10-6
200 W Gate 1500 -
1/4 mi, SW of Met, Twr.) = 1.3 x 10™5
100-T Area 125 -
Route 4S mi, 5 1000 - Inst, Contaminated
Routs 3 mi, 3 2500 -
Route 4S mi, 7 1500 - Inst, Contaminated
Route 4S mi, 3 2500 - Inst, Contaminated
Route 4S mi, 9 800 - Inst, Contaminated
Route 4S mi, 9 1000 - Inst. Contaminated
Route 4S mi, 3 700 - Inst, Contaminated
Route 4S8 mi, 15 800 - Inst. Contaminated
Route 4S mi, 5 160 -
Route 48 mi, 7 60 -
Route 4S mi, 9 : 80 -
Route 4S mi, 11 60 -
Route 10 mi, 1 40 -
Route 10 mi, 3 20 -
Route 10 mi, 4 20 -
Route 10 mi, 5 20 -
Route 3 mi, 1 520 -
Route 3 mi, © 2000 - o '
200 W Gate , 7400 - Instrument later shown to
have background of 2000 ¢/m
Route 114 mi., 10 300
Route 11A mi, 13 300 , S
200 East Area 1500-2000 General Readings in area
200 W Gate 2000 2,3 x 1075
1/2 mi, S, Met. Twr, 3000 1.2 x 104
Administration Bldg, 1500 6.1 x 10-5 -
200 West Arsa -

0008262
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Table 9 (Continued)

Time Locztion |  Readings
GM Scrubber Remarks
/m uc/1 H

0310 Near Power House Bldg, in bsoo 7.7 x 109

200 West Ares

0315 100 yd. N, 200 W Gate b200 11,5 x 104

0400 200 yd, N. 200 W Gate 3000 | 1.1 x 104

0405 300 yd, N, 200 W Gate - 8.6 x 10=5

0475 400 yd. N. 200 W Gate - 1.6 x 10~

0512 Route 114 mi, 3 - 6.0 x 106

0520 | Route 11k mi, 1 - 4.8 x 106

0535 Route 3 mi, 1 500

0545 1/2 mi. S, Route 114, Mile § 600 |3.4 x 103

0620 kot, Twr, 600 |1.7 x 10~°

0620 S. Cosner 200 ¥ ! 5.6 x 10~6

0626 | 200 y S Met, Twr, leoo [1.3 x 10~

0634 Routs 4S mi, 22 | 60 -

060 | 200 ya. W, Twr. #L | - 5.9 x 10~6

0640 SW cormer 200 W 1 200 2.3 x 10~5

0641 500 yds, S. Met., Twr. 600 - _

0643 50 y E. Stack 3700 - Eltronics Gil ;
y,000 - Victoreen GM

0650 1-1/2 mi, S 200 W 1100 2.1 x 10°0

0655 Route 3 mi, 3 400 5,0 x 105

0700 1«1/2 mi, SE 200 W 700 |1.8 x 100

0710 2 mi. S Route 3 mi, 3 1000 8.8 x 10~6

0715 200 yd, E 231 - 6.2 x 10-6

ons Route 3 mi, 3 400 3.7 x 10

0725 | Route 3 mi, 3 500 |6,9 x 1076

0735 200 yd. SE stack - 4.4 x 1076

0740 100 yd SE stack - 4.6 x 106

0745 200 yd SW stack . - 4.6 x 106

0745 - | 1 mi. SE 200 W Gate 650 |1.4 x 102

0745 1/2 mi, S.W, Gate ?.ooo 1.6 x 105

As is apparent from the date above, considerable difficulty wes encountered
xith contaminated instrumcnts after sbout midnight,

‘;’ Immediately ono man was sent

S gown Route 4S to Richland, He reported readings of 1000-1500 ¢/m on a portable

y Geiger Counter nll the way in, but a later chock indicated about that much contami-
- mtion on his instrument, Follow-u_p surveys toticen 0000 nnd 0600 grve backe
grmnd readings in thic region,

[}
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v The sensitivity of the unalysis of these scrubbers is estimated at 3 to
4 2 106 uc/1 due to the contaminated conditions of the laboratory.

A series of readings were taken by the Survey Group of the Operational Divisionm
by the use of filter ﬁnpers later counted on & 30 mg/cm2 GM tube in a lead pig.
These data corrected, for an estimated 105 retention on the filter paper, are

glven in Table 10,

Table 10
FIEID FILTER SAMPIES
Time
Sample Iocation Estimated Conc.
Removed ue/1
2400 Roof 271B 2.4 x 1075
2400 In operating Gellery - 271B 2,6 x 10=6
0035 In 221 B 2.8 x 106
0045 In canyon - 271B 2.3 x 1076
0050 In 222B - 4.5 x 106
0055 In 224 3.3 x 10~6
0305 Operating Gallery - 271B 3,8 x 106
0315 271B Roof 8.3 x 10~7
0315 2248 Operating Callery 3.1 x 106
0315 2228 Hall 2.4 x 10-6
0320 Roof 2243 5.5 x 10=3
0500 221 B Bldg, 3,2 x 10~6
0505 22, B Bldg, 3,6 x 106
0505 222-B Bldg, 3.6 x 106

gan

€0
~o
o
R neg

A series of thyroid counts on 12/5 on the men operating close to the stack
gave no values greater than 7 c/m above background, This value is not signifi-
cantly greater than the background, Several measurements on thyroids with pore
table counters at the time of the run were positive, but were later shown to be
due to contamination on the clothing,

B. Dstachable Chamber Measurcments

4 series of twelve detachable ionisation chambers, designated as Xp - 221s
were located at mile intervals along routes 25 and 2N to 2 point several miles
tbove Hanford, These chambers consists of & bakelite case 7 in diameter and
9" long with 71/16" long ccntral cloctrode 1/4" ia diawtur. The cloctrode is
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insulated with polystyrene from the case which is made conducting by 2 coat of
subelt on the inner surfaces, About 50% of the arca of the case has becn removed
Yy drilling one inch diemcter holes and covering with 0,001" eluminum foil., The
chamtors are charged with a battery operated mincweter and placed at the desired
locstion for the period of time of interest, after which the loss of chaorge is
read 7ith a minomster, Tests have indicated that the 0.001" aluminum will absorb
about 50% of the beta radiation from an I-131 source close to thz cacuber,
Readings were started on these chambers about 0700 on 12/2 and continued un-
t11 1000 on 12/3 with one long break between 0500 and 0900 due to difficulties
with the automoblle used. Some rcadings were also taken with portable CM counters
tnd samples with the small caustic scrubbers uscd for estimation of I-131 in the
air, These readings arc precented in Table 11 as thc average of neighboring loe-
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" yhen lesk tested for a 24-hour pe~iod averaged 0,026 mrep/hour with a steniard de-

2 backgio'lmd drift rate over a short period with a consequent small total amount
of discharge. It is of interest to note that the lest values, those read at 0900-
1000 on 12/3, were for a longer period and check the average for the leak tests

- very well,

-36 - H7-}7321 - DEL

The chamber readings fluctuate around the bhackground expected, These chambers

vistion of 0.006., The large fluctuations noted in the table are due to reading

The smell scrubber samples for I-131 were all apparently positive, out most of
this activity has been atiributed to contamination in the laboratory which was®
tlose to the 200 W stack. An apparent limit of sensitivity for the analysis under
the conditions was about 2-3 wuc/liter, On this basis only the sample from route
& plle 0, 1 at 0100 and from route 25, umilo 6,7 ot 0400 on 12/3 would bo poaitive.

Readings made on the smaller detacisble chambers used for routine monitoring
of radiation levels at locations where no power is available indicated no response
10 the activities liberated since readings continued at about the same levels after
the run as before, This would be expecte? for a short erposure of relatively low
intensity on these units designed to integrate readings over s period of days or

weeks,
A weapons carrier with a two KVA generator operated between Pasco and Connell,

Tashington from 0000 on 12/3 to 1200 on 12/3, Lonitoring equipment included a
PMotozire pump pulling 1.5 cfm of air through a caustic scrubber to monitor for

I-321, a CM tube recording every &ith pulse threugh a scaler on a micromax recor=
fer mmd portable Geiger Counters carried by the driver, The solution in the scrube

e

ber was changed st approximately ocne-half hour intervals while the unit traveled

Sy e

at an average speed of 20-30 mph,
Bome difficulty was encountéred with the pen not inking on the recorder, but

the GH counter was allowed to run throughout the perlods described belov ag the
samcling times and the aversge counting rate noted. The results of the measure-

v S e = cegi v g s

Y -3



. sents by this group arve glven in Table 12,

Table 12
PASCO = CONKELL !EASUREMENTS
Sempling Iocation Serubber G!1 Probe
Time Total Conc,

uc uc/1 ¢/m
0000-0100 22 mi. N Pasco 5.7 x 1075 2,4 x 1078 97
0100=0140 Connell 4.8 x 105 3.9 x 10-8 138
0140-0215 8 mi, S, Connell 3.2 x 105 2.2 x 108 149
0215-0310 21 mi S. Connell 2.9 x 105 1.3 x 10-8 156
0310-0340 | Pasco - x 10-5 - x 10-8 186
0340-0530 | 17 mi, N Pasco Le2 x 10=5 2.8 x 10-8 13¢
D530-0615 1 mi, S, Connell 5.8 x 10~5 3,2 x 10-8 175
0615=0700 21 mi, S. Connell 2.6 x 10-5 1.0 x 10~8 132
07000730 21 mi, S. Connoll 2.4 x 10~5 1.9 x 10-8 174
0730-0800 Pasco 2.0 x 10~% 1.6 x 10-8 -
0845-0915 3 mi, N, Connell 6.9 x 10~5 5.4 x 10=8 124
0915-1000 Eltopia 4.5 x 10-5 2.0 x 10-8 126
1000-1030 32 mi, N, Pasco 3.4 x 10°5 2.6 x 10-8 -
1030-1100- { 7 mi. S, Comnell 1.4 x 10-5 1.1 x 10-8 -
1100-1130 16 mi S, Connell 6.5 x 105 4.2 x 10-8 162
1130-1200 Peseco 2.0 x 10=5 1.6 x 10-8 156
1200~1400 Richland-North 39 x110°5 15,7 x 10~8 168

limits

1400~1430 4S5 mi, 13 53 x10"9 34,6 x 10°8 218
1430-1500 200 E 21 x 10- 1.3 x 10~ 227
1500-1520 200 E 21 x10-5  24.0 x 10~8 135

The background of these scrubber analyses were high duc to contaminction of the

i lsboratory. The limits of detection were probably on the order of 3 x 10™5 micro-
t curies in the sample, Thus, most values up to noon were of dublous significance,
! The values obtained between noon and 1430 arcund Richland and the 300 Ares are de=
finitely quité positive, The scrubber results are also confirmed by the counter,
The counter results are difficult to explain since backgrounds at the 200 East
drea on 12/2 waré on the ordor of 32-46 ¢/m, The increase over this background
noted from the first measurement at midnight may be due to faulty operation of the
equipment with the wvehicle in motion or could be due to the presence of Xel33

wtowt 131, 0008268

PEIN, vy
- Ay

w4 Feg

e alaid

-

e m"? é‘;"’a:';?"’.‘:\rm‘. e

L s L M
S & AR

PR,

\.,".‘-‘)'{-‘\”;5

i




-38 - HR-17381 - DEL g

e

"“”D. 1-131 Scrubbers

4 totx) of 28 of the larger air scrubbers were installed at kcy locations,

v et g - e R
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*wually where an air pump was already present. It wns hoped that the activity

£ would be blown away from the reglon at a feirly consistent rate and the integrated

S Y

3 eaovat of iodine could be obtained by estimating & 10-20 hour deposition veriod.
$‘l€ost of thesc units were started with fresh solution between 1000 and 1500 on 12/
§1 and removed between 0400 and 1300 on 12/3 in an attempt to fractionate the nickup,

!‘he rcsults from these unitc are givan in Table 13,
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The recults verc czlculetad to microcuries per liter assuming that the start
of ectivity pickup was 2% 2000 on 12/2, &n extreme amount of trouble occurred with
4he scrubber solution drying out and with pumps stopping during the time of the
rn, It has been impossible to duplicate the drying on either test runs or later
actual operation,

The limit of sensitivity on the analysis of these solution was 0.43 x 10-3 ue
for the first nine samples listed in the table and Hanford picked up on 12/3, The
"limit for the others was 0,08 x 102 uc. The results indicate that the major
yortion of the cloud passed over the 300 Arca - Richland area after 0900 on 12/3
zince tho activity in the loter scrubbers was considerably greecter than the ones
pbtained during the run, The cxtremely high result at 222-T is completely unex-
pected since this location is only 300! fron the basc of the stack in a southerly |
direction,

Severnl of these scrubbers were preccded by CHS type 6 filter papers, routinely
used to monitor for the aeroscl type of activity usually composcd of the longer=
lived fission elements, These filters werc collected on 12/7 and measured by
counting om 2 mica window counter, The data from these filters, along with an
estimnte of the fraction of the total activity as measured by the sum of the scrube
Yer and filter activity is given in Table 14, It would appear reascnable to a.asxmé
that the bulk of the activity on the filter psper is I-131 since its concontration
in the air was so high, The lack of proper operation with the motors and the
mysterious drying of the scrubber solutions combined to moke these estinmstes very
mmreliable and probably on the high eide,

000827
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- n -
Tatle 1/
FILTER 4CTIVITIES
location Total Activity Total Activity in | % Retained
on filter Scrubber 3 by filter
ue uwe x 10
200 W Gate 4eb x 1C73* 36,4 x 10-3* ‘ 1.
200 ¥ Twr, 4 7.1 x 10~3¥ 38 x 10-3% +16
200 ¥ Twr, 15 8.9 x 10~ 22 x 10-3% | +29
200 ESE 0.04* x 1073* 10 x 10-3* i -
Gable Mountain 0,32 x 10=3% 5.2 x 10=3% | 6
. | 300 Area 1.0 x 10=3* 1.55x 10=3* | 39
¥ Benton City 2.4 x 10=3* 6.3 x 10-3* ¢ 428
a; Paseo 0,04%x% x 10=3% 0.07 x 10-3*% I +28
‘ -

. 4Tnit was later shown to have a leaky kose from the air pump,
: #slotor was known not to be running on 12/2 and 12/3,

+Indicates that at lecst one of the two scrubbers was dry when picked up making
. this @ maximm estimate,

Decay curves on these filter pavers indicated thzt better than 90% of the
l activity deposited was I-131, Thess values are fairly consistent with previous

estimates for type 6 paper of 10207 retention when the errors in the collections

are considered,

E, Fixed Instrmments

¢LZ8000

(1). Constant 4ir Monitors
The four units in service were located at the 200 Weat Area Cate, in the
niddle of the south fence of the 200 ¥ Area, in the northwest ccrner of the 200
West Area, and in Richland, In addition, a special unit using two mica window
counters with 2" diameter filter papers arranged so that air was pulled alternately

through each paper for three hours while the other unit recorded the docay of its
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* paper was in operation in the 200 Ares. ,}g -
3 It was expected that these units wouvld show some indication of the activity ;g'{v
\ dlthough the results would be by no means quantitative for I-131 since past experi- :;
. ence indicates taat only 10-20% of the lodine in the stack gases will deposit on the ;; %

P PR

The overall geometry of the four units has been measured in the past

,. filter vaper,
28 1,2%. The data from these instruments are given in Tigure 40,
The three instruments in the 200 7 ares indicate a definite increase in read-
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The instrument at Richland indicetes & -
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irge shortly after midnight on the second,
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quostionatle increase at about 6:00 AM with a definite increase shortly after noon H ;-;
on the third, It is possible to estimate the activity causing these increases by l %’5

3L
moting the time required for the counting increase and assuming a 10% coliection :§§ K
efficiency of the filter. This information plus the activity obtained by counting é i
the filter paper on a mica window covnter is given in Table 15. f‘
1Y 3
.Table 15 _-{,-g ¥s
MAXTMUM AND AVERAGE COECENTRATICNS FROM CONSTANT AIR MONTTCRS . i;
{“rocation Activity from | *average |Time of Hax, | Activity Meximm | i
M. W, Counter | Conc. |Increase-c/m | Collccted Cone,
ue ue/1 I ue ue/1
Richlend (7.4 x 20  |2.0 x 109|0500~2200 12/3 | 5 x 10~ 2 x 1078
200 W Gate | 4.6 x 10-3 2,1 x 10-8{0000-C100. 12/3 | 1 x 10=3 4L x 10~7
Twr, 15 8.9 x 10~3 1.8 x 10-8]1250-0130 12/3 )5 x 103 ) ' sparts off
Tor. 4 7.2 x 103 ‘1.3 x 10-8]0100-0115 12/3 | >4 x 103 f scale
o

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

The small increase at the 200 W Cate in comparison with the other locations is
rather surprising since this is normally the "hottest spot" on the reservation,
Decay curves on the filter papers after removal from the instrument indicuted that
the activity collected was all I-131, These decey curves were followed over a
period of five half-lives,

4 sample curve frﬁm the unit in 300 Area on which air was pulled through a
filter paper for three hours and allowed to decay for three hours is given in
Figure 41, The collection and decay of radon daughters is quite apparent, If the

small activity due to ThR is ipnored, the result after the three hour decay should
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be an indication of the amount of long-lived activity collected, Since this is an )
expérimental unit, no sccurate geometry velues arc available, Table 16 is & sum- u

metion of the results from this counter after the three hour decay period, Coune- T

ting retes were corrected to microcuries assuming 10% collaction efficiency of the 4

filter and 15% geometry. ’ E
. it
Table 16
200 4REA CONSTANT AIR MONTTOR 1*
T Collection | Counting Activity Collocted Alr <F
Period Unit | Rate After in Period Ccacentrationt t i
3 hour decay e
) . ¢/m _ c/m ue/1 ki
1 1800-2100, 12/2 1 30 - - :
2100-0000 2 40 - -
0000-0300, 12/3 1 L5 : 15 4.5 x 108 _ B
0300-0600 b2 60 ‘ 20 6.0 x 10~¢ -k
0600-0900 S | 110 65 1.9 x 10~7 g
09001200 |2 260 200 6.0 x 10~7
1200-1500 1 | 525 415 1.2 x 10-6
1500-1800 2 370 110 3,3 x 107
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 60 1.8 x 10~7
0600-0900 1 630 5 1,5 x 10-8
0900-1200 2 440 - -
1200-1500 1 690 60 1.8 x 10°7
1500-1800 2 430 . - -
1800-2100 1 690 0 0
2100-0000 2 430 0 0
0000-0300 12/5 1 680 - -
| 0300-0600 2 410 - -

Decay curves on the filters followed the half-life of I-131 over one and one=
half half-lives,

These data would indicate thzt the major portion of the cloud at ;bhe 300 Area
passed between 0900 and 1800 on December 3, This confirms the reading from the
Richland Constant Air Monitor,

(2). Counting Rate Meters

General Radio counting ratc meters operating a smell 30 mycnz G tube

hLZ8000

zounted on the outside of the btuilding were located at the 100-H Area, Riverland, !
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bO W Gate, Site Survey headquarters in the 200 E Area, Eenton City, and Pagco.*ﬁfz,ik

fIh'genefal the operation of these units was poor with obvious failures in two éf;<?

No significant increase is noted at 100-H, Riverland, or Pasco, Failure of

the instrument at the 200 W Area sbout midnight on 12/2 makes this data very ques-

éi tionable, 4 definite increase in counting rate about 2030 on 12/2 coincides very

:: well with the time of dissolving and the first detectable reading on the portable

the increase is real, 4n increase occurred at about 1000~1200 on 12/3 at Benton

City. The time agrees very well with the rosultz of the constant air monitors at
300 Area and Richland which indicates a sirong probability that the reading may be
real,

~ Normally one would expect a decrease in the resding from such a unit after the
cloud had passed, The difficulties encountered with contamination of the portable
GM's and the known tendency of I-131 to deposit strongly on surfaces, leads to the
belief that the readings on these counters may be due as much to the I-131 absorbed
on the counter and immediate environs as to the presence of an atmosphere of active
materials.:\;n this case the reading would be expected to remain at a high level

and the calibrations mode for a uriform I-131 atmosphere would not apply, Unfor=

tunately it was necessary to remove these units on 12/5 and decay data were not

obtained.
(3). ) -

Samples were taken over six hour periods starting .
/ i
at 0200 on'12/2/49. Decay curves were measured on a glass gomma tube 2% in dia-

0008215
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" peter and 20 long, by wrepping the peper around the tube and mcasuring e counting
- zatc and background for five minutes eech cvery hour.
YWst of these sauples decayed to background with the 10,6 hour half-life of
15 Two samples, however, showed positive recidual activity afier deecay of the
Th3., These curves were analyzed by drewing an eight day halfelife line through the

longer-lived corponents and subtracting from the total curve, Since the residual

T

22:ivity decayed with a helf-life of 11-12 hours, this was cousidered as confirma-
+i.n that the longer component was I-131,

These rosults occurred in samples collected hetwoen 1400 and 2000 on 12/3/49
and 1,00-2000 on 12/5/49. The sample prcceding the positive one on 12/3 docayed
vith no sign of a longer half-lifu, The one following showcd very sligant signs
of- doviating at the ond but the activity wos too low to mensure accuratoly, Sam=
plcs preceding and following the positive value on 12/5 showed very slight devia-
tions from a straight decay townrds the ond, The two positive decay curves are
given in Figures 43 and 44,

e

',-‘.'w
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. T, ATRCRAFT YEASUREIENTS
: 4, Flight Plan

4 bricfing was held at 0615 3 Docember as to the latest weather and the
" forecast position of the maximum concentration of the radloactive cloud, The aire
. ere¥ then proceeded to the Richland airport, After takeoff, the first check point,
| Mchland airport, was crossed at 0654 3 Doccmber at an altitude of 1000 £t ISL,
The map in Figure 45 shows the track of the morning flight., Where ropsti-

tion of certain leges occured, they were omitted on this map, but a complete log of

W ek S WRg]

this first, or morning survey, es msll as the rest of the twoe-day operation is ine-
tluded in Tadle 17 at tho end of this soction,

Zvidonce of high concentrations of the radio-
active cloud was found in the Davenport area and thorough investigation of the
region was made with cross-section flights at different altitudes,

Finally, at 1645 3 Decombor, the aireraft arrived over the Richlond eirport
to conclude the first day's operation, No attempt was made to analyze data from
this flight after landing although & brief critique was held, Plans were discussed
for another attempt to intercept the cloud the next day, \ .

Because of difficulty with tho external counter, take-off on the 4th of Deceme

ber was considerably delayed., 4t 1139 hours, however, the aircraft was over Kiona,

LLZ8000

10 miles west of Richland, and turned cn a course to Yakima and the Ellensburg
area, where the cloud was forecast to move under the influence of winds which had
shifted from westerly to northeasterly,

The highest rending of the day was found on the Kiona-Yakima leg, with secon=
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_ dary peaks on the Yakima-Ellensburg, Ellensturg-Beverly, and Quincy-lansfield logs,

L The flight worked on into Spokane before returning to Richlend to conclude the oper=-
| stion,
: B. Instruments
Figure [V is a combined record of the data obtained from the conductivity

spparatus, 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

theae charts serve is to give correlation between activity levels, altitude, and

time. Figures L9 and 50 present the data obtained from the instruments in terms of
constant activity contours,

A11 readings shown have been corrected for background change with altitude by
-the values given in Figure 51, While the indicated flight altitude varied as shown
in the log, essentially the plcture obtained is for an average eievation of 1000 to
1500 ft. sbove the ground. '

The best vertical cross-section could be obtained either with two aircraft worke
ing two altitudes simultancously or by correlation of flight data from one altitude
with that taken by ground survey teams, Since only one aircraft was used, the se-
caond method is the basis for the discussion which follows on flight data,

Several secondary peaks were recorded om the conductivity throughout the re-
wainder of the flight as far as Odessa. By comparing the I-131 contamination over=
lay (Fig. 59) over Fig. 49, it will be noted that tho red flight path very nearly
encompasses the ouler edge of the iodine deposition pattorn and cuts the highest
ground value from halfway from Richland to Kiona to a short distance northwest of
Xiona, more or less in the same place that the conductivity and NRL gave thelr best
response, FWhils this leg is best explained, none of the other indications of acti-
vity with the exception of Beverly-Vantage, seem to fit the ground pattern, 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 aéreea with
4the deposition pattern as it vas actually recorded by ground measurements, Had
this condition been realized at the time of the flight, the lodine may have been
tracked to a fair distance in a southwesterly direction,

0008218
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C. lirborme Filters

In o search to £iné a choricel egert vhich would irprove tie collection of

[ e WL

N R b g Gulirme e S ,, .
> . ¥ e
- PR OH s 2 71 L

1n3ine for the "WS #5 filter paper, 4wenty-ninc »f the filters oxposed vorc in-

-

prugneted with either AgNOB, I\L’.\HSO3 , or NaOH prior to cxposure, Only two of the

entire groun exposed during the two-dzy operation showed activity with e helf-

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

1

4
'!.
K
i
?
ik
-~
i
i

thesp filtors was approximately thzt of I-131., & docay curve on each of these

PR I e s e T

S sanits ,L . e
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popers is gliven in F:fgure 52, The activity on these filters was picked up on the
second and third legs of the first dey's opcration, the same legs on which the NRL

o Wy S I

pana -1 Al

mit indicated the presence of gamma radistion, The NRL was the only instrument
am the aireraft which would discriminately record only thet type of radiatien,

Imes of these two filters was trcated with NnI-iSC:‘3 vhile the othor was plain,
e count recordsd on the trccted filtoer mas grecter than that on the plein paper
‘26 cpm to 170 cpm) but the exposurc timo was longor for the treated paper (15
dn, to 9 min,). It appears, thoreforc, that the treatod peper offered no adventage
ot 8 definite conclusion cannot be drswn from only two specimens,

Filters which were left in for the ontire flirht on each day showed nothing
~rgc thon natural activity.

By extrapolation of the decoy curves in Figure 52, values of 170 cpm and 216
m at 1200 3 December wore found for Filters 3«4 and 5«6, respectively, 4n ox-

ract of the £1ight log below shows the exposure tims for each filter,

zoa.nt RNo. Position . _'ring e oo glziﬁuée- -
3 Connell 0707:55 1500 .
4 Lind 0718347 180C 9 minutes
5 " Lind 0721340 2500
é Riparia 0736253 2500 15 ninutes

60082119
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For a flow of 450 eu fi/min through each filter, vwe have - :

For Filter 24 Counter Georotry: 5%
170 cpn = 0.04 c/m/cu £t
450 x 9 - /o/
0.0414 x 20 - 0,818 d/m/cu £+

or ‘1.23 5 10°8 ue/liter

4nd for Filter 5«6 Counter Geometry: 5%
216 cpn - 0,032 cpm/cu £
450 x 15 ' -
0.032 x 20 - 0.640 ¢/m/cu £t

or 1,03 x 108 uc/2iter

D. Scrubber Lnalysis
The airborne scrubber wae in the line frou take-off at Richland until

arrival sver Garfield at 0914 on 3 December or for a tot'al of 140 ninutes and .
scrubbed 11,200 cubic fect r-f air during that time, It was removed from the line
because of the adverse effoct it was having on the performance of the c onductivity
apparatus, The pressure drop across the ccustic solution caused the airflow through
the collacting tube of the eonductivity unit to fall below design tolerance meking
interpolation necessary when analyzing the results, ‘
Back in the laborestory, the scrubber sclution was divided into two parts, the
liquid mpc;rated, and the residue counted,
Results of the counting weres

Jart 1 art I
Counts per ninute - 162.9 220.2
(Corrected to 1200 hrs ‘
3 Decenber)
Counter Ceometry - 9.75% 23,0%

0008280
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For one-half the air-Ilow, the first half of the gnlution gives:

162 cpm x 10,25 .
75600 cu It - = 0,296 4/m/cu £t

Iy

e 'f-'?."{t&‘h‘:'m 5

or 4.76 X 10°7 uc/liter

The second half gives:

220.2 x L.35 -
5600 0.171 4/m/cu £t

N s ol el »ﬁ

or 2.73 x 1077 uc/liter
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~eble 17
;nigh‘h 1og for 3 Dccember 1949
E’kf{t Position Time A1titudo Teups
3 ¥ PST L °C
‘i .
11 Richland 0654:30 1000
2 Connell 0707:35 1000
3 Connell 0709:55 1500 3,7
A 1line O718:47 . 1800
5 1ind .' 0721:40 2500 3.5
6 Riperia 0736:53 2500
| Riperis 0740:23 3000 2.7
8 1ind . 0754205 3000 :
9 1ind n802:37 3000 2.7
10 Odessa 0812:03 3000
1 Odessa 0315:02 3500 1.6
12 Ritzville 0323:16 3500
pt Ritzville ( 0R32:25 2500 3.5
74 Winona 0844.:00 2500
b1 Winona 0847140 3000
16 Pullmun 0900:25 3000
by Pullman 0904:40 3500
13 Palouse 0909:02 2500
19 Palouse ° 0911:26 4000
20 Carfield 0914:23 4000
a Carfield 0917:15 4500
2 Oaksdale 0920:45 4500
3 Oaksdcle 0924:25 5000
)} mden 0928:55 5000
% ¥alden 0035:17 4500 «1,6
% Chency ) 0941:25 4500
” Cheney 0944:20 4000
B Harringhton 0956:25 4000
9 Harrington 10Q4:56 4000 1.0
jis) Roundhouse 1019:20 4000 |

0008282
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«-52 =
f-:;'; Tight log for 3 Decenber (cant.)

Point Position Time Zltitude Temp,
No, PST__ MSL oC
a Roundhouse 1023:20 4000
32 Spangle 1030:45 4000
1 Spangle 1033:10 3500 3
kA Roseliea 1039:30 3500 '
35 Roselie 1042:20 3500 '
36 Cheney 1048:30 3500

Landed at Spokane AFB at 1102

n Spokane AFB 1236:50 3500
38 Davenport 1226155 3500 !
39 Davenport 1247:25 3000
40 Harrington 1251:40 2000 ! -
oo Harrington 1253:25 3000
42 Rodna 1303:05 3000
b Rodna 1305:43 3000
A Malden 1312:10 2000
15 ¥alden 1315:25 3000
46 Tekoa 3000
P Tekoa 1324:40 3500
48 Cheney 1337:55 3500
49 Cheney ' 1341:45 3500
50 Daveuport 1352:55 3500
a Davenport 1355:20 3500
2 Tiilbur 1404325 3500
53 Wilbur 1407145 3500
54 Dans 1426300 3500
55 Dams 1430:15 3500
56 River Bend 1440:20 3500
P River Bend 14/Xs45 3500
58 Dan Z=2( 1.58:10 3500
59 Dan Z=26 1500:10 3500
€0 Davenport 1513:00 3500
61 Rocklyn 1515:35 2500

| 62 Reardan 1523:70 2500 ]

e e s h.. TSy AT
SRR S URETI A | TS S Tag o T AP QO

RPN cIk

T T

~
By .Y



S v o e————————— pua—

4

2 A4 s

Hu-17381-DEL R

"B 5

"3ight log for 3 December (cont.) . ; -:
sTe . TFesitiom e | Alfitude | Temp, | z
No. | _ \1 PST _‘ ISL } °oc | i%
e = T e | om0 — ‘HEd

€3 Renrden 1526:05 1 3000 | . itEag
6L l Rocklyn 1533:00 | 3000 ! il 1=
¢5 1 Rocklyn l 1526125 {4000 3 g 3%;
6 | Rearden 1543:45 | 4000 | ;i-_
| HE

& Rearden 1549150 | 50003500 1 g1t
68 19-F . 1558:00 t 3500 | §ii %
To \ : A ;Z'

£9 Harrington 1558:00 ‘ 3500 ; ffE,
To i o \‘ E

7 | Odesss 1679:50 | 3500 : e
‘ = ' 431 -

n Odessa | 1610:20 3500 ! i 1
2 Ritzville 1618:50 3500 i K
73 Ritzville 1620:15 3000 ;ég' :
74475 4 north Connell 1633:20 n‘ 2000 g 2 | -
to L4

7% Richland Airport 1545:00 | 2000 A
| .

i \ 3

1

oo, T
e ettt
=

13 2ot
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Tlight Log for 4 December 1942
Point Position - Time Altitude - Temp.,
No. ?ST MSL °C
1 Kiona 1139:35 2000 + 3,0
2 Yakima Airport 1203:32 2000
3 Yakima Airport 1208:19 3000 + 1,2
A Tllensburg 1221:02 3000
5 Ellensburg 122/4:00 4000 + 2,2
6 Yakima hirport 1236:14 4000
i Yakima Airport 1240:23 5000 + D5
8 Ellenslurg 1251:14 5000
1
9 | Ellensburg 1252:16 3000
10 } Beverly 1311:07 3000
ol | Beverly 1315:45 2500
12 Vantage 1319:13 2500
13 :  Vantage 1323:38 2000
U ] Beverly 1326:40 2000
15 Beverly 1328:16 3000
16 Quincy 1340:40 3000
"7 Quincy 1342:15 3000
18 Mansfisld 1358:48 3000
19 Mansfield 1400:07 3000
20 Coulee Dam 1413:50 3000
a Coulee Dam 1417:37 3000
2 Odessa 1435:35 3000
3 Odessa 1438:15 3000
2, Davenport 1453303
0008285
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VIII. Deposition
A, Ou Area

Lo JUPT LA SR T e T

Calls were received at the coordination center as eerly as 5:00 am on
12/7 indicating that eny person who had walked outside of a building returned with
shoes that cownted above the warning level on the foot counters, This was the first
indication of the very strong deposition that had occurred in the areas. Surveyec

vith portable Geiger counters were made on 12/3 around the arees and a few vegetae

i N 100 ot T et Moy s~ g
P R LR L I SRR “

Q}; SEHOR LAY RNF WmaL L PSS Sl L

4

tion samples were obtained at this time, During the following week, the area vas

o

RS o AN LS

blocked off i one mile grids and CM readings and vegetation samples talien at the
interacction of each grid. |

On 12/3 portable GM surveys were mede in the 200E and 200W areas and between
the areas, Inlthe 200E Area, a traverse was made across the area 500 yds east of
the west perimeter fence with a total of eighteen readings on ground and vegetation
vith a portable CGN. Three readings were also taken along the west fence, In the
200 W Area a traverse was made 0,1 mile north of the gate which ran from the east
perimster fence to & point just south of the stack, A second traverse was then
made 0.1 mile north of the first one, Six readings on ground and vegetation were
made for each traverse, The background in the 200 W area was determined as 300-
500 ¢/m by holding the probe over the head., The results of these surveys are glven

in Table 18, not correcetod for background of tho instrumont.

000678 i
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POPTABLE INSTRUMENT SURVEY = 12/2

OOE_500 ¥YDS, FROL

WEST PERIMETER FENCE

200F 500 yDS, FROM WEST FEfIMoinft SRivo

HR-17381- DEV

TN EPRR
L

e'{

Iocation VGM Peadings __ location VGl Roedings. . ..
Cround |Veeectation iGround ' Vegetatio
e | o/ o A

j’ .
it south fence ! 180 400 5040' N. south fence| 250 | 600 |
560! N, south fence | 180 500 5600' N, south fence | 300 | 600
1120!' N. south fence,K 200 500 6160' N, south fenc0| 250 l 600 J
1680' N, south fence| 350 650 6720' N, south fonce' 300 ' 500
240 N, south fence| 350 650 7280! N, south fenco! 150 ! 350
2300t N. south fence | 200 400 7840 N, south fence , 500 800
3360! N. south fence | 200 400 £500! N, south fence | 300 i 600
3920' N, south fence | 300 650 9150' N, south fence ., 350 { 600
LLBO' N, south fence | 350 L 650 At, N, fence 150 L 500
___200E = EAST FZRIFTER FENCE
locstion VGM Roadin ]
Ground Vegetation |
o/m | n
NE corner 200 400
Middle 200 300
SE corner _ 180 300
200W AREA
Q.1 iile Horth of Gate 0,2 ile North of Gate
location VG Feadings VGM Reacings _ __
Grouad Vegetation | Growd Vegotation|
ast fence 400 1000 450 900 .
00! West, East fence 400 900 300 900 !
00! West, East fence 400 1000 500 1000 i
. 200 West, East fence 400 1200 450 900 ,
800t West, East fence 450 1600 400 1000 !
outh of stack 500 1700 - 400 1200
e e e m tmamt o — ;
EETHEEN AREAS i
location YC!{ Reedings -
T Vogetation
78 .
1
Route 4S i, 3 400 750 X
Route 4S M, 2 400 1000
Route 3 Mi, 3 500 1000 I
Route 3 M, 2 i 500 1000 }
Route 3 Mi, 1 240 800
BOWQBm.OUODBZB-i 240 500

N
.8
i
-
E
1%

by 3
by o

Bide ¥
e araaion ;
L] ! a oty
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YNormal readings on the vegotation in the most active parts of this region are

yrw e

<150 ¢/m. The 200E Arca appcared to be rcasonably wniformly contardincted al-

b at.
3

-

Y
3thmugh readings were apparuntly slightly lower at the cast end of the area, .
| on 12/5 a survey was made in the 200W area to determine deposiiion on various

‘s safaces, During this survey samples of soil and vegetation wcre taken for analysis

A N IR i e

gy

Toe results of these samples are given in Table 19,

Tatle 19 o
SAMPLES FROM 200 WEST AREA - 12/5 ;
! Location T st T " Vesetation "
: mic/kg mic/kg |
3 NE corner 200 West Area 72 6690
{ KE corner 200 West Area 18 ’ -
' 1000 yds, N 200 West Gate : 18 283,400
t 200W Gate ; a2 - ‘
500! south 200 W Gate 28 14,200 i
1000t south 200 W Gate 148 7,020 T
SE corner 200 Test arsa - 42 : 3,330
Near 292 Bldg. - 100's stack ! 120 - 290 :
Qoo R e - - - ———a— o— - a——

It was impossible to mako gnod G¥ surveys in the region of the stack because
of the high backgrounds from the fans, A survey of the guard tower in the ME corner
of the T plant indicated a general reading on all wood surfaces about 1000 ¢/m
above background, In gezicral it was found that rcadings on wooden powcr polcs wore
above backgrownd fy 100-1000 c/m end that the activity soemed to colleet in corners
and yough spots as would be expacted from dust perticles, & metal screen on the
gaard towor at the HE cormer of the "T" plant gave readings about 2000 ¢/m above
background vhile the wocd was only about 1000 ¢/m above background, This was con-
firred on the metal screens on the windowas in the Site Survey hcadquarters in the

— 200E Aroa wvhere 2 reeding of 1000 c/m above background was obtained on 12/6. 4

gchmcu analysis of a strand of this wirc showed that it was an iron wire with a

- trace of zinc indicating a possible sinc-coated wire,
g During the week of 12/5 - 12/9 several crews surveyed the region surrourding
the two areas by marking the ragion into one mile square grids and obtairing por=

teble CM resdings and vogctation samples at each grid interscction, The rosults
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- of the VOM survey were immediately availablec for study while the samples were o

- analyzed the following week, 4 rough map showing the vegetation readings obtained

SR oS

is given in Figure 53.
Additional samples were taken during the following month from all portions of

~oad -;""t'. PIPRT ot . IR N L P IE

the reservation and the results extrapolated by the eight day half-life of iodine

:: b R/B. The resulte of this survey are given in Figure 54 which is an iscactivity
; pap showing the extent of I-131 activity on the reservation, This map is & sume |
! motion of about 600 individusl results,

: This figure indicates a very strong deposition pattern at the 2007 Gate and
along route 3 betwean the arcas, ’1‘_he distence from the stack to the center of

this maximum area is about 23 miles vhich agrees woll with Sutton's estimate for
8 moderate inversion condition, The maximum activity in an individual sample was
28 uc/kg from a sample collected near the perimeter fence directly east of the
stack,

The major part of the activity leaving the immediate vicinity of the 200 Areas
trails off south in a very narrow band widening toward the lower end of the reser-
vation, The two spots of 500-1000 muc/kg on the Wahluke plateau north of the
resorvation are charactoristic of the deposition pattorns in this area, 'then ace
$ivity is found on Wahluke it 4s usually in these tvo aporoximate locations, The
direct southerly deposition is slightly irregular since the normal patter is |
slightly wider and shifted to the east, For comparison, the readings obtained onv
samples in November are listed in Teble 19, This will give & good indication of
the tremendous incresss in readings occasioned by this mm, ‘

00082883
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Table 19
TEADTIGS FOR NOVEMBER
locetion I-l%l Cone, ’
mic/k
Richland <2 i
Fanford <2 !
Benton City } <2 '
2007 Gate 13,2 ;
Near 100 Arsas {2 i
Security of 300 Area | {2 ’

Tigure 55 presen?s the results of the anaiysis of the vegetation collected in 2
swvey up Rattlesnake Mountain which 1s one side of the Benton gep at the southwest

corner of the reservation. From Figure 54 this direction was the maein exit of the

gases from the area, The figure 1s a profile of Rattlesnake Mountain with the base

gt the Yakima River two miles NE of Benton City and thc swrvey in & line NW of the

\ starting point. The activity found in samples at various 2ltitudes is designeted by
r tho height of the crosshatched portion with 1/2" equal to 1000 muc/kg. It appeers

f {rom this charf. that the activity is highest on the platcau at ebout 2000 fcot pos-
sibly due to turbulence of the air passing over this region,

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

LT R e xes e e e
d i SebiOn i RCr.y o LSRG DTl

.
! -
A et i

"immediately south of Benton City,
B. ff- ea
Immediate 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

S

the bulk of the cloud, As thc data began to arrivo from thuse survcys and the area g
suwrveys it was epparent that a considerable cc;nccntration occurred to the south of ;
the reservation, As a result, the later surveys wore directed mainly towerd The 3
Dalles, Goldendale, Walla Walla, etc.

Figure 57 is e map of the roads covored in the three week period following the ‘ i

green Tun, Samples were obtained every five or ten miles depending upon the actie °

vity expected in the region., This figurs is a2 base map on which the following maps

may be overlaid to orient them,
Pigure 58 is an overlsy indicating the individual readings obtained at each

0628000

off-area sampling location, The resultis arc in terms of muc/kg with all values

correctod to 12/3 by moans of the eight day half-life of I-131. The usual ostimate
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ofrthe sensitivity of this analysis is 3 muc/kg,  For this wbrk however, the con- {L
amination in the laboratory ventilati Zon system was such that values up to 10-15 . -
mur/kg were obtained on blank samples at the beginning of the weck of 12/5. Durlng

the period that these samples were analyzed the average blank sample gave ebout 5-6

Euc/kg. For this reason the overall limit of scensitivity for consideration of
these results was estimated at 10-20 mue/kg.
For use in analysis of the data tihe average blank for the analysos performed

for several cf the trips is listed in Table 20,

o Table 20

z BTANK VEGETATION ANALYSES

§§ Location 1 Blank Samples

§f NMaximum Avorage

2 % muc/kg muc/kg

3 Wallula~-Pendleton-%alla Walla 29 1

é- Yakima Berricade Wenatchee-Ritzville 23 9

3 Walla Walla-Spokane-Kettle Falls 23 10

k4 Toppenish-Maryhills-Unatilla 5 L 4

k3 Bilggs-Klameth Falls-Pendlcton 5 L
&rlington - 3
The Dalles to Hood River - 3

. ———— —p—— — ———— e - < —o = rh— —— a— -

Figure 59 is an isosctivity chart prepared from the values in Figure 53. This
map presents the contamination found in an area bounded by Ellensburg, Kettle Falls,
and Baker, The very pronounced southerly trend is again noted in this mep, Con-
centrations as high as 500-100C muc/kg extend well below Benton City into the Horso
Heaven Hills, Concentrations as high as 500 muc/kg extend NNE abcve Odesse
(about 80 ﬁiles) and southwest to The Dalles, Orcgon (ebout 110 miles), A pro-
nounced deviation from the gener=l NorthLeast-Southwest pattern of this contour
occurs in the narrow strip which protrudes to include Walla Walla, The 20-30 muc/
kg area is doubtful because of the peculiar geogre aphy of the roads and the high con-
té_ . tamination occuring in the analysis, The linmits of the area surveyed are marked
by the dot-dash line.

y
Unfor@ﬁgately the lack of roads and the snow encountered at the end of December

did not ellow an examination of the areas cast of Walla-Walla in the Blue Mountaing

00082‘“
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ard wost of Goldendale in thc Czsccde Mountelns. Such roads as are avcilable in
this region were impassible at the time,

Figure 60 19 o map of the same area covered hy Figures 5-7 showing prominent
feature of the tcrrein shich could affect the travel of the cloud,

C. Miscellaneous

Five shellow pans 20" x 20" containing sbout one liter of water were placed

"t *ive locations near the 200 Lrets on Deccmber 2 and collected for a1clrysis en

~ Teccmber 5, The object was to obtain information on the rate of fall out of I-151

in a body of water. The zctivity collected by these pans and the avernge air con-

ceatratisn at ench locztion cs measured by the scrubber is given in Table 21,

Inble 21
ACTIVITY Li WATER PaiS

Iocation Total ictivity in Average Conc, Deposition
Yiater in Air Rato

mac ue/1 x 10° ue/hr/meter? /uc/1
200 West, Tower 15 86.6 840 3,3 x 104
200 West, Tower 4 98,2 1400 2,3 x 104
1200 East, Tower 16 45.6 1460 1.0 x 10+
200 East, SE 22,8 450 1.6 x 10%
Ranford 12,3 37 1.1 x 104

The deposition rntos .in the atove table wore calculated assuming that all of
tho activity in both the water and air was obtained over a 12 hour pericd, This
is & close approximation for the scrubbor since at esch of these locations the
scrubber value was svailable only through 12/3, The ratios are remarkably cone
aistent considering the nature of the esperimont. They are undoubtedly mcyimum
figures since the air concentrations were measured for e much shorter period of

time than the water pons were exposed.
L series of ten vegetation samples wore picked up from the immediate vicinity

of the same scrubber and analysed for I-131, The results of this test are glven

arevie22, 0008292
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Table 22
ACTIVITY OW VEGETATION
location Vegatation 4vernge Cone, Doposition
Activity in Adr kate
- Ve imam dverage 9
_ muc/kg mue/kg ue/1. x 10 ue/hr/meter/uc/l
200 Fest, Tover 15 10,908 6584 840 1,3 x 10°
200 West, Tower 4 4,897 3378 1400 4,0 x 105
22 East, Tower 16 4,6L4 3314 1460 3.8 x 107
12C7 East, ST | 5,266 3899 450 1.4 x 105
~ lrantond [ 1,022 LL5 ki 2,0 x 206

The deposition retes wore calculated assuming a 12 hour cxposure and a 2 kg/
ne‘berz vegetation cover, These resultis zcre higher than thc wator presumcbly duc to
the greater arec of exposure on the vegotation,

Both of these valuves are within & frector of 10 of the value of 10° uc/moterd/hr
per uc/1 caleulated by Parker(lz) from data on atmospheric pollution, emission of -
discrete active particles, nnd former I-131 deposition date, Apparently the values Q
for vegetation are slightly higher and the value for water slightly lower thon his

assumption,
Tho decay of the I-131 on the vogetation is available from a number of measure- - “

mnts made in January, 1950, In revicwing thies data, it should be bermo in mind
that results from mdiviaual analyses may vary by a factor of 3=4 duc to uncer-

tainties in sampling of the various portlone and thorefore differcnces ia dry

weight and surface area.

In Figures 61 and 62 are given decry curves of the I-131 as measured at wide=

spread locations, In overy case the general trend of the activity follows the -
Xnown decay of tho iodine within the experimontal error of the measurements, ';1

0008293
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&, Botony
Potted plants of wheat and winter peas were placed at five different sta-
tions throughout the area on the afterncon of December 2, 1949, These plants were
left exposed until 1:00 p.m. on December 3,

The stations selected were in the 614 Buildings throughout the Hanford irea
to allow protection to the plants in cese of freezing wecther during the period of
exposure to the gaséu.

At Station #1, which was the 614 Building located at the center of the north
fence in 200 West Aren, one of each type of plant was placed inside of the bullding
end one of each type of plant was placed outside of the building. The same pro-c
cedure was followed for Station #2, 200 Iast Area west center, Station #3, 100-B
Area southeast, Stetion #4, 100-F ircs southwest, and Station #5, North Richland
zorth,

The plants were as they had been growing in the greenhouse at the Botany
leboratory at 100-F Area except for the wheat plants, which were placed at Stations
#1 and #2. The s0il of these plants was covered with a layer of paraffin to
separate the soil from the etmosphere,

After the plants had been exposed to the radioactive gases, they were brought
back %o the Botany laboratory. Samles were immediately tcken from the plants
and one gram portions counted directly on tho first shelf of a mica window counter,

Flants wh.ich were placed outside of the building at Station #1 and /2 accu-
milated the most activity. The average activity in microcuries per kiilogram for
the aerial portions of these plants were as follows:

Station #] Station #2
Winter peas 1.0 fiinter peas 2,1
Fheat 1.7 Wheat 2.2

000829k
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- The samples of those plants which were placed inside the buildings at Station #1
~ and #2 had averoge activity of less than 0,1 microcuries per kilogrom for the
serial portions of the plants,

Samples from the plants placed both inside and outside at Stations #3, #4 and -
#5 had average activities of less than 0,01 microcuries per kilogranm.

The counting results of the roots of the wheat plants placed outside the buile
ding at Station #1 showed the average activity to be 0,02 microcuries per kilogram,
~ For the roots of vheat plants outside at Station #2, the average activity was 0,05
- merocuries per kilogram,

4 comparison of the emount of activity in the roots of the whezt plants and
. the activity of the plants at Station #3, #4, and #5 would tend Vto indicate that
* thore may be 2 small emount of activity trenslocoted from the tops to the roots,
B. Zoology

4s a followup on the special dissolving of Docember 2, considerable eme
phesis was placed upon the collection of birds (principally fowl) and mermals from
arbitrary locations on and near the reservation, 4 total of 68 animals were as-
suyed for iodine’>! in the thyroids. Levels detected in birds and mammals are
given in Table 223

Table 22
SUMMARY OF ACTIVITY IN BIRDS AND MAMWALS
Location Number Maximum A Mumb ;m A
c umber vera mbe n  Avera
uc/kg ucEE uciig ucig
- 100-B to 100-D 5 110 47 0 - -
o 1008 to 100-F 5 9 5 2 & 30
— Hanford 7 33 15 3 30 24
~ N. Slope of Rattlesnak 10 270 87 12 300 160
.o 20 K 1 9 9 0 - -
<1 Benton City to Prosser 4 26 12 o] - -

#Includes specimens from Benson and Snively Ranches and from Rattlesnake Springs.

Seven mallard ducks from lacrosse and one from Kennewick were also assayed,
The beta activity was then less than 0,5 uc/kg in all cases,

AT T e Wre a
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Y., Discussion

Establishment of theoreticzl values of tho concentration at any given loca-
4ion at a given time is made difficult by the shifting wind directions and speeds
and the failure of the sampling technique to give a good I-131 evolution curve,

h examinntion of the vind data indicztes that tho early portion of the fumcs
would travel east ond north, [Sometime between 0100 and 0400 on 12/3 the wind
shifted so that thc fumes would tond in a more southerly direction totard Richland,
The svolution curves indicate that the xonon poaked at about 2200 - 2300 while

the iodine did not appear in significant quantities until after this tine and
fenked at 0200-0400, Thus it appears that the bulk of the xenon with only a smll

iraction of the isdine went in & ncrtheeasterly direction befors 02000300 on
S712/3 while the tulk of the iodine traveled in e Southerly direction after 0300
<0400 on 12/3, The spoeds variod widely from 10-20 mph st the stert to 1-5 mph
zat 12/3, Since the data is inadequate t> estinate the travel on an hour to hour
-Jbasis, an average speed of 6=7 mph was chosexn,

The scrubber, constant air moniter, and counting rate meter data indicate :



-67 = Hn-17381 - DEL

that the I-131 passed over +he 300 Area, Richland, Benton City ares on 12/3 with

" the ma:d.mﬁm about noon. Wind speeds near the ground et this time near Richland

? wre 5.7 mph with speeds &s lovw as l-2 mph ut the 622 Building. This activity,

then, could have been that froz the end of the dissolving between about 0400 and

" 0800 on 12/3,

_‘ The best concentration data obtained in this reglon were fror the scrubber

faken from 1200-1400 on 12/3 and the constant air monitor at 300 Area, These

instruments indicated concentrations of 1.6 -3.5 x 10~/ uc/1 on the scrubber and

" & caximun tiree hour concentration of 1070 uc/l at 300 irea, The factor of three

- difference in these readings is probsbly due to the differences in calibrations

of the two instruments. The values are = fzctor of 2-5 lower then would be esti-

* pated from the Sutton equations for an cvolution rate of 0,05 curies/sec and a wind
velocity of 5 mph with unstable air conditions, This would eppear o be an adee
quate chock considering the lack of information on the location of the axis of the
tloud and the unknown form of dilution,

The plot of the conductivity from the aerial survoy on the morning of 12/3
shows two peaks, one close to the project between Richland and Connell and the other
at Ritezville, Two suppositions moy be advanced concerning these poaks,

(1) The "higha" represent the two peak output concentrations of gases frem
the dissolving operation, The one farthest fron the reservation could well be the
Xe=133 while 'Ehe I-131 4is just lecving the project,

(2) Aassuning that the above is true, the gentle shift of winde from the norti-
west end west to southerly and northeasterly caused the iodine to veer to the north

during the morning and afternocn of 3 Decenber, depositing contamination found on

the vegctation near Odessa.
These theories are substontiated 'by the following tactu;
(1) The peak farthest from Eonford during the morning is approximately 70

8525000

wiles from the dissoclving stack, These readings were made from OBl5 to 0840 hours
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| or ot & mean time of 0827. & mean wind of 5,5 fror the TS would plree tits peak .
st the stack at approximately 2148 hours on the 2nd whicli is reasonably close to
the true velue, The iodine peak wns cstimated to be at 0200 on the 3rd, For a
rough estimate, the same wind speed cen be used to ploee the iodine moxdimm at 33
niles fro= the stack at measuring tdme (0700 3 December), Tuis checks with the
position of the second "high" on the morning flight,

_ {2) No 1131 was found on the filters east of the flight between Lind and
Riperie; This could be the boundary betwesn the two hiphly concentrated cleuds,

(3) Movement of both of these "highs" northward simultaneously would plece

the xonon at Davenport and depnsit the iodine near Odessa, Therefsre, if no iodine
Tas present to any extent east of lLind, thc scrubber had to collect whet it did on
the Richland, Lind, Ripariz, Lind, Jdessa survcy, In tiuis case the amount of aire
Ilow through tiie scrubber cculd be reduced by a factor of 2-2.5 and the iodine con-
contration raised by the samo lactor and falls in line with the figpres obtained
from the filters, If wo can rely on the agreement of the tws methads of sampling,

{filters ond scrubber) then an aprroximote calibration for the conductivity eppare= ’

tus can be mode. On poge 48, tho flight legs between Connell-Lind-Riperin, where
the iodine was detectod, show a mean value of 12 divisions above background for
the conductivity. Assuming that 1/3 of the roading (or 4 divisions) was caused
t; the radiocactive iodine, we haves |

_;_,Lz_m_'a_ = 0.35 x 108 ue/l1ter/dtv,

or 3.5 x 1077 wuc/1liter/div
Toom this volue, the highest conceniration encountered on the two-dsy operation was
1x 10°7 ue/1iter at Davenport (100 miles],
according to Sutton's estinates of this concentration with an estinated evelu-
tion rate at the peak of 0,6-1,5 curies/sccond and a large lapse conditinn, the cone
centration should be on tho order of 1-2 x 1070 ue/1, a valuc 10-20 tines the one

oMained, 0006299
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onsidering the number of assumptions involved in the caleulation and the calibra-
$ion of the equipment, this could be considered within ths error of the measurement,
.;:above'calibration i3 corract to the crder of magnitude only but serves to show
‘érincrease in sensitivity of the vibraﬁing condenser nonitron over the electro-
weter tube circuit for which F, J, Davis gives a sensitivity of between lO"8 and

~7 we/liter/division. |

The large deposition on vegctation to the south of the stack, then,undoubtedly
t ” ccurred from the gases leaving the stack after 0200-0400 on 12/3, 4n interesting
omparison with the theoretical values mey be made by comparing the Sutton values
the air concentrations frou the deposition rates estimated in scction VIII, If
@ assuze that the average exposure time in the 100-500 muc/kg region between Kiona
and The Dalles was 20 hours, then the concentrution must have been 1-5 x 10'8 uc/1,
¥Sutton'!s values for a large lapse condition would indicate 5 x 10'8 to 3 x 1077
c/1, assuning & wind speed of 5.5 mph and an evolution rate of 0,05 curies/sec,
Although no conclusive statements as to the validity of Sutton's treatment
when apnlied to these distances mey be made because of the uncertainties in the
meteorological constants involved, it does appear that the coefficients as used
give reasonable values if the primary assumption that the gases diluted in the -
unstable upper atmosphere is correct,

From experience gained from this test, two facts arc evident concerning use of
-the aireraft fq; tracking such activity}

(1), 1f agyall possible, a ruﬁning plot should be kept in flight to determine
regions of highest activity while in flight. Knowledge of the existence of areas of
concentrated activity is of little use when the information is brought to light days
after the data ia taken. Values plotted every thiégy or forty minutes (or at lesser
time inter?a‘s if requir“d) with back cround subtracted will cnable the operator to
sketch in lines pf equel intensity and furnish the pilot with a flight path which
wculd seither remain in the concentration for a longer sampling period or find even

higher valueé.

00CE300
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(2). The services of two or morc aircraft could greatly increase the amount of
! aonitoring coverage for & given pecriod of time, Forking as a teem at the same or

different altitudes, the progress of a cloud could be traced both laterally and

vertically,
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 closc, Under the
worst possible meteorological conditions for such a test, the airbornc instrumunts
dctected the radicactive gases at a distance better than 100 miles from the stack,
Tnder favoreble conditions , it was estimated that with the same concentrziions this

distance “could have been increased by up to a factor of ten, i

0008301 -
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DECAY OF ACTIVITY DEPOSITED ON VEGETATION
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DECAY OF ACGTIVITY DEPOSITED ON VEGETATION
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