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I, SUMMARY

One ton of irradicted uranium with fifteen days cooling ‘was dissolved from a
two ton batch loaded into a clean dissclver on December 2, 1949, Calculated
amounts of activity evolved were 4000 curies of I-131 and 7900 curiecz of Xe~l33;
measured values were iaigher than this by a factor of 2 to 3. Preliminary calcu=-
lations of the hazard were made by the method of O, G. Sutton and attempts made
to check these values by readings on fixed and mobile instruments.

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

Readings as high as 2 x 1074 uc/1-6f I-131 and 2000 to 3000 c¢/m on portable
Geiger counters were obtained within a radius of 4 to 5 miles from the stack,
Significant readings eppecarcd in the Richland - Pasco - Benton City area atout
n009 of Desgmber 3. Estirated maximum concentrations were on the order cf
1077 to 107° uc/1 of I-131, Questionable positive readings: were obtainad on - :

filters at Spokane on December 3 and December 5, 1949, : /

Aircraft 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 closest to the project was due to I-131
while the one at Ritzville was due to Xe-133.

Considerable deposition occurred particularly close to the stacks, Positive
vegetation readings, above the permanent tolerance value of 9 muc/kg occurred
over a region extending frem The Dalles, Oregon, to Spokane, end from Yakima
to the Blue Mountains., The rate of deposition in water was estimated at 2 x 104
uc/meter3/hr/uc/l; and on vegetation as 4 x 10° uc/meter?/hr/uc/l. The I-131 on
vegetation decayed to background with an elght day half-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 oproject boundary received thyroid irradiation varying
from tolerance to 80 times tolerance daily,

pet N
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JIINTRCDUCTTION:

squested the dissclution of one ton

of “green" irradiated uraniuz (20 days cooling) at Hanford for the purpose of test-
ing their low level monitoring instrumen%ation and to gain experience in following

such a cloud of active materials., A eimilar test was performed at Cak Ridge when .

140 Hanford slugs wers dissolved and the activity followed do;m the valleys in an
aircraf‘t.(l) The results of this test gave some indications of dilution and travel

in hilly country, and it was hoped that the present test would give results for

gssentially level, rolling terrain,

e ————

The Health Imstrument Divisions were interested primarily in obt'ainin'g monitor-

hi“n.g'resulta to see that no one was overexposed to the active fumes, and secondarily

P. §

in the travel of the activity and deposition on the vegetation, E addition the

et
Health Instrument Divisions acted as a liaison group between the Air Forces and the

?

operating divisions that performed the actual dissolving, o

The following report is a joint effort betweemn tha iir Force and the Hanford
Health Instrument Divisions. The readings obtained by each group compl@nent the

2
ol

lLﬁer's and add to the overall ccherency of the picture, )
> o a— ——— g
Since 1t is almost impossible to write such a report without designating areas,
buildings, terrain featurss, ete, by their local names, Figure 1, included in the
introduction to the report, is & map showing the location of the more prominent

Leatures,

1122653
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II. Planning

ﬁ The request for this operation and initial policy planning was made ir a

meting with ~ of Mﬂ repre~ DaL

sertatives of the General Ele~tric Company and the Atomic Enorgy Commission on |
November 1, 194%. A%t that time, it was decided to dissolve one ton of metal with '(5{

epproxinately 20 days cooling on November 26, 1949, weather permitting, A week :
erd was chosen in order to minimize the number of people in the area during and ;

L immediately after the rum., N

Upon receiving this information, each group pa.rtiéipating. started more detailed

work directed towards obtaining as much information as possible from the operation
and seeing thatv the fumes wers liderated safely. An outline of this planning is

- given below since much of the work done at this time aided considerably in intef-

preting results,
A, Weather Regquired,

With this smount of activity being released, good dilution of the fumes before
they came to .the ground in the areas were required to avoid gross contamination of
the buildings and possible exposure of persomnel, Criteris decided upon for weather
conditions were: ' ' |

(1). Az inverted vertical temperature gradient extending from the ground to
several hundred feet above. This stipulation necessitated scheduling the rum during
night-tine, as it is only then that inversion conditidns at Hanford Forks are fre-

) quent,
(2). o réin, fog, low cloudiness, or other factor which might prevent the

Plane from flying,
(3). Light to moderats wind spoeds 15 mph at the 200 f£t, lovel was decided

upon as the upper limit of pcrmissible wind speed.
(4), Wind from a westerly or southwestorly direction so that the plane would

aot be forced to f£1y in the vicinity of such rugged tovographic featurss as 3600

e ——

F122551
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feet high Rattlesnake Mountain to the souﬁh of the ares,

(5). Conditions whereby the bulk of the stack effluent would siay aloft, A
dilution factor of 1500:1 was decided upon as the lowest permissible fector,

A review ofﬁa::; irom the past severael years at the HW Heteorology Station
showed that during night hours at this season of the year the "aloft® condition pre-
valled 76% of the time, and that the sky coverage a&eraged 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 directlon was northwest, A
moderate inversion usuelly overlies the area at night, forﬁing near sunget and ter-
minating about one-half hour after sunrise, Normally, preciﬁitation is.infrequent
— -and the'probability of its occurence during any particular 24 hour period is always
small, | |

~ The above statistics indicate that the chance of finding favorable meteorolog-
ical conditions for the dissolution on any particular date might be good., However,
the month of November, 1949, was plagued with inclement weather which included two
veriods 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 weather necessitated post-~
ponement of the run for one week,

On the morning of December 1, the United States Weather Bureau in a special
forecast to this plant, predicted that the end of'the current series of frequent
storms was in sight, and that conditlons favorable for the operation could be ex-
pected by Satu;day night, December 3, The dissolver was then loaded so that opefa-
tions could begin Friday night, December 2, if conditions were favorable,

B, Operations

The 5" Division, in charge of the actual dissolving, elected to use the spare
dissolver in the "T" plant (200 West Area) so that the "Mheel® resulting Irom the
dissolution of only a portion of the metal charged, could be stored in the dis-

solver for an additional cooling period. Two tons of metal pushed on November 17,

——
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were loaded into a clean dissolver on December 1, 1949, and the jackets dissolved
on the 12-8 shift on Deccmber 2, 1949. Tho actual length of the dissolving time
coJd not be predicted Accurrely since normal opcrating procedure calls for three
toi.e of metal per chargs on top of a one ton heel, An estimate of 12-16 hours for
the dissolution of one ton was made,

The amounts of I-131 and Xec-133 in the metal after 16 days cooling were
esuimated at 6150 end 6070 curies per ton rospectively. Assuming thet 50% of the
iouina(z) remains in the dissolver and that there is a 30% increase over the average
in the amounts of fission products in the outer portion of the slug, thé dissolu=-
tion of one ton would libercte 4000 curies of I-131 and 7900 curies of Xc=-133,
Sinca the off-gas scrubbers were not opcrated; all of this activity would be dis-

‘éharged from the stack,

The rate of digchargp was estimated from threﬁ evolution curves measured in
1947 by the H, I, Divisions, These curves indicated that with an eight hour dis-
solving period the Xe-133 reaches a maximum in 1-1/2 hours and the I-131 reaches a
meximum in 3-4 hours, Extrapolation of these curves to a 16 hour dissolving (Fig.2)
indicated a xonon peak at about three hours and an iodine pesk at atout seven hours
after the start, The maximum rate of omission was estimated at 9.41 curies/sec
for Xe-133 and 0.14‘curies/sec for I-131, These values would amount to about 28
uc/1 of Xe-133 and 10 uc/l of I-131 in the stack on the basis of an air flow éf
25,000 cfm up the stack, |

- The stort was planned for 2000 on Docember 2 as a compromise between the Adr
Force's desire.to start at 0100-0300 on December 3 so that the meximum would occur
about daybreak, and the operation's need to start as soon after sundomm as possible
so that the bulk of the activity would be liberatod before the invofsion broke the
next morning., With the stert at 2000, tho maxdmum Xe-133 activity would occur about
midnight ond the maximm I-131 activity would occur about 0300, with a totel of 12
hours before surup to climinate most of the activity,

O e

—— T———
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C. 4ir Forces

Extra weather forecasting and observation stetions were set up by the Air
Vz2ther service to augment existing stations in order ito obtain sufiicient date
forr forecesting the movament of the cloud and to correlate the existing conditions
with the activity pattern foumd. -

Reports of forecasting and obsemtioh stations over the Northwest wers utilized
to get a clear plcture of the weather for weeks before the test, In addition, a
mobile Rawinsonde station and two pibal units were moved into the vicinity of the
Hanford Project for a more detailed analysls, The Raw:!.nsonde'\mit was placed at
the Richland Airport and one each of the pibal stetions at Washtucna and Moses Lake, ~

These facilities were part of the 2060th Mobile Weather Squadron at Tinker Air WJ)

—_—
e

Force Base, COklahoma, | An additional forecaster was added to the staff of the Spo-

kane AFR Weather Station especially to forecast for this test, “
arrived at Richland onr November 23 tg effect coordination between these new

facilities, Health Instruments, and preduction. 4 weck earlier,"‘

reported az an additional Electronics Officer to help with the instellation of six

M comnting rate meters, which were loaned to the H,I, Divisions for ground monitoring,

and alsc to assist during the flights,

e —————— e

Background values were established for the aerial instruments prior to tha rum.

Flights were made at different altitudes over the ares and the instrument velues
weTs platted against altitude changes, 4 set of cuxrves for the principal instru-
ments appears in the section on squipment and procedures.

D, Site Survey':
The H. I, Site Survey Crew was intcrested in checkdng upon the hazards encoun—

tered in the rum plus any inforzmation that could be obtained upon the spreed or de—
position of activity, ‘4 series of calculations based on the work of O, G, Sutten
and others on the dilution of gases in the lower atmosphere wore performed (35 49

5, 6). The basic equation for these calculations is:
—a~
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..X(x,y,z) = Qe
CyCz T x2~B

L.

vhore:

-

(x, T» 2) = concentration in gms or curies/meter3 at a point glven by the
coordinates x, ¥, Z on & system whore the origin is at the source and the x direc~
tion is down wind,

Q - rate of emission in gms/sec or curies/sec.

Cy, Cz - are virtual diffusion coefficients for the Oy and Oz directions, respeé-

tively, |

U - Mean wind velocity in meters/sec
"'1-1 .- a pure number lying between O and 1, The precise value is repofted as a mea=-
sure of the stability of the atmosphere,

h « the height of the stack :I.n reters,

. Values of the coc::fficients‘ Cy, Cz end n were abstracted from pepers of Sutton's
as he used them for tests in Porton, England, This is one of the weak points in
such a calculation since the conditions at Hanford are undoubtedly different with
rogard to» gustiness, etc, However, it was felt that estimations by this mothod
would be valuasble in foreseeing h2zards and in :ﬁz‘cerpreting .results. The coef-

ficients uscd in the calculetions for a 200! stack are given in Table 1,

Table 1
Coefficients for Sutton's Equations on
Diffusion in the lower Atmosvhere

Atmospheric - n . i Cz = Cy
Condition

1 Meters/sec
Iarge lapse 1/5 7 0.165
Zero or small . |
temperature gradient 1/4 5 0.095
Moderate Inversion 1/3 3 0.060
large Inversion 1/2 2 0,0475

e NNy

LI B
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In Figure 3 appear the calculated concentrations from & 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 is assumed that uniform meteoro=-
logical conditions and flat terrain are encountered throughout the entire path of
the cloud., Two values are given for each distence: (1) the coefficient 9f the
equation XY = X -%— where Q is the rate.of emission in microcuries/sec, U is
the wind speed in meters/sec, and ;(_is concentration in ue/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 ;t various cdistances
if it is assumed that the wind 1s'ste§dy in.one diroction, In this case the cloud
wldth is defined as the distance betweun the two points on the extremities that
have a concentration one-tenth of the peak concentration.

The maximun activity expected at the ground is presented in Figure’5 under the
same conditions as for the air concentrations, The ground pattern éxpected 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
Figure 7. 411 of the counting rate meters and most of the air scrubbers were put
out specially for the operation and later removed,

Field crews to carry out the following jobs were planned:

(1), Two men in four wheel drive equipment were to attempt to locate the point
of maximum air‘;oncenfration and meke traverses across the cloud takiné readings
on portable GM counteré and small scrubbers designed to pull one cubic foot of ﬁir‘
through a cauétic solution, '

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

Health Imstrument Development Group, This unit was intended to be sent up in a

wSECREL



balloon to severel hundred feet so thet ‘c.ra;rerses of the cloud at the ads could
be made, |

(3). One man was to travel from the intersection of routes 4S and 2S to
several miles above Hanford reading detachable chambers every mile and taking small
scrubber and portable GM readings, 4

{(4). Two men were to travel fi'om Pasco to Connell with a recording GM counter
and a 1-1/2 CF¥ air scrubbor operated from & mobile generator,

(5). Ome man was to check all insiruments during the run and tc take sm2ll
scrubber semples on the reservation,

E. Coordination

In order to keep current with activities in the fleld during the time of evolu-
t:Lnn,. the H. I, Emergency Plotting Room at Patrol Headquarters was used, This
allowed the use of thres telephones end wes conveniently located to WGMB, the pa-
trol radio station., Thus it was possible to obtain reports from the field cars
by radio, from various survey é;mups by telephone, and meteorologiéal data from
the speclial 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
emergency and was very valuable in gaining information on techn.iques'.

The plotting room was manned by Health Instrument Personnel from 1900 on 12/2
%0 1000 on 12/3 and by an Air Forces representative from 0100 on 12/3 to 1000 -on
12/3, ‘

1272600
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ITII. ' Eouivment and Procedures

In gemeral, o brief discussion of the equipment and procedures used for a
particular reading or series of readings is included in the section presenting
the date. This section of the report is intended to describe those items which

ware used generally throughout tho run and procedures which were used in the anely-
sis of samples, stec.

(= 2oz rorces T — | ‘DGD CKXY} \

1. Atmospheric Conductivity Avverstus
The Atmospheric Conductivity 4pperatus is essentialljr the sume unit that
1)

was used on previous tests.( The only change is in the metSOd of =iznal amplifi-
cation and recording, A vibrating-condenser monitron and an Esterline-ingus Recorw
‘der replacé the vacuum-tube slectrometer circuit and Brown recorder, T

The vibrating condenser converts the D, C, potential doveloped across the
capacitor by a collected charge from the collecfion tube, into an A, C, voltage
which is then amplified, rectif'ied, and measured in a vacuum-tubs volimetor cir-
cuit, This monitron is built around a modified vibrating condenser which was used
in the APN-1 radar altimeter (Part Y-101, Stock No., P255062-501). Modification
| of the condomser included the addition of & material of high insulating properties
between the plates and clectroplating the vibrating diaphram with 24-karat gold.

i two-stage AC amplifier, & rectifier, a vacuum-tube voltmater stage, end an oscil- !
lator for the vibrating condonser comprise the vacumetube unit in additionm to tha
conventional power supply.

The ionization rate is recorded on a O-1 milliammoter in the form o tho Zster-
Iine-ingus recorder, Thore is am additionel indicator on the pilot's instrument

panel.

Two renges cre availeble on this extremsly stable monitron, a gswitch on the

front panel allows the overator to choese the most suitable range for the job.

These ranges differ by approximataly a factor of ten, with Victorcenm Hi—meg precis-

ion resisters being used in the in stoge for these ranges.
g put 3 €e e —

nm—
CEmA——
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4 schematic diagram of thc monitron appears in Figure & and o photograph of
g complete monitoring set up in Figure 9. However, it will bec noted thet the col-
lecting tube shown here is considercbly shorter than that used in the zaircraft,
{The setup shown is for ground monitoring zt = low velocity air flow,)

2. N,R.L. Dual-Channel Airborne Unit

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

However, because the "C" channcl went out just prior to the run, the set wes used zos
2 straight counting rate meter with no coincidence ca.nccllnti_.on.

The tube bank was different from these originally used, Instecad of the
metal counters, glass counter tubes were inserted into 1" bress sleeves by the
_dnstrument division to give approxinmatoly the samc density as the metel counter,

3. AM Filter Box

4 standard AMC filter box is mounted on thc aircraft in the position showm
in Figure 10, It accommodates two 8% x 18" filters and passes about 450 cubic feet
of eir per ninute through cach filter at 150 miles per hour indicated airspced,

4. Externel Counter Tube

For the first time on the project, an external beta coumter was used,
The assembly consisted of e Tracerlab stainless stoecl counter tube mounted atop
the filter box on two aluminum brackets, 4 defloector cap shieldéd the tube fron
tho direct btlast of the slip-stream and also covered the co-axial comnection,
The co-axinl cable passed through the front mount and terminated at a pro-amplifier
Just insidec the cabin of the aircraft, Pulscs from this cathode-follower stoge
were fed into a .scaler ifor counting, .
Then the tubq was subjected to ncer froezing tempcratures it nrectically
ccascd counting, However, under warmer conditions the performance was very good.
4 skotch and photographs of the assenmbly follow in Figures 11, 12, and 13.
5. Scrubber Instcllation

The Health Instruments Division installed in the eircraft a systen de~
«GRORE P

—————
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signed to “scrub" the iodine from the eir pessing through it, It consisted prin-
cipally of a tank conteaining about two sallons of scrubber solution (50% 0.5 NaOH
and 50% 0.1N NspCO3), and two glass wool filters (Figure 14). Slipstresm air flowed
through the liquid from the bottom and splattered the caustic solution on the filter.
Both the solution and the filters were enalyzed for iodine content.

Difficulty was encountered when the system was in operation. It ;as found that
by taking the alr for the scrubber from the exhaust cnd of the conductivity tube,
the head of solution reduced the airflow 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 reliable, .

6. Halogen Detector

4 standard Generel Electric leak Detector was put aboard and cquinped with
a recorder. The probe was taped to a window with the tip extending through the win-
dow into the slipstream,

B, Site Survey

Portable Geiger Counters used for ficld measurements were mostly the Vice
toreen Nodel #363A as listed on page SCM-2B of éhe AEC Radiation Instrument Catalog
#1. 4 few readings were made with the El-Tronics Portable Counter Model #Si3 as
listed on SGM-184 of the same document.

The counter used for the balloon asccnsions was a modified mark 11, Model 21
Unit put out by the Radiation Counter Leboratories, Inc. This instrument uses a
low voltage thin wall counter and 15 known locally as the "atomic blinker®., The
case and all surplus pafts wore romoved erd the circuit rearranged on an aluminmum
rod framework with the tube protruding undernsath so that all posssible weight
would be removed.l The high voltage was supplied from ten minimax batterics. Each
impulse was transmitted on a frequency of 19.7 megacycles by mcans of an 11 meter

antenna wihich formed part of the cablc holding the balloons to a mobile pullcy on
N —
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the ground, The counter pulse modulated a national HRO receiver which detected
the carrier; the detected pulses were recorded on a Hallicrafters Model 54

‘Hig enbothem Scoler,

The counting rate meters spotted around the area were General Radio Units DJQ
feeding into Esterline-An d furnished by the Army Air Forces and tae I Cb)[ /)
-

They operated. a glass GM counter with a 30 mg/mnz wall and

H.I. Instrument Group, |
& cathode 3/4% in diameter by 3% long. The counters were fastened to the outer
‘walls of buildings at minimum heights of 5! above the ground. Im every casg,
these counters were surrounded by e heavy wire scrsen to.profect from damage.

The constant air monitors were CGH tubcs of the same type as weg used for the

un‘cing rate meters, surrounded by an anmular CWS type & filter paper through
which air was pulled by a Motcaire pump at = rate of 1.5 - 2,0 CFif, These tubes
record readings on a Leeds and Northrup Recorder through & counting rate meter,
Thé filterable activity is ﬁheq evcluated by noting the increase in counting rate
over a given period of time, These readiangs are subject to ﬂuctuatiﬁn in the
natural radicactive materials in the air and carc is needecd to insure that only
increases in counting rates due to the meterials with longer half-lives are read.

Fixed scrubbers containing a 0,5N NaCE and 0.1N Na,CO; were improvised from
four liter filter flasks. About one Iiter of the scrubber solution was placed in
‘the flask and a piece of saran tubing inserted through = rubber stopper so that
1% Icy coiled in the solution., Alr volumes of 1.5 torZ cfm were pulled through
the saran tubing and out the suction nozzle on the flask by e Motoaire pumms This
gives & satisfactory unit for temporary use with an efficiency of about 50%.

Small scrubbers to be used with a hand pump for spot samples of cne cubic foot
consisted of a test tube 20 cm long end 2 cm in diameter with a two hole rubber
stopper. Cne hole in the stopper held a straight piece of glass tubing leading %o
the bottom while the other had a right angle plece terminating just under the stop=-
per. 4 wad of glass wool about 2 cm long vas placed half-way up the test tube,

g i
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These were operated by placing 20 ml of & 0;O5N Na(~0.1N NepCO3 solution in the
tube, snd pulling 30 liters of air slowly through the solution, The glass wool
broke up entrainment and ellowed intimate contact between the air and the solutionm,
An estimate of 50% efficiency wes made by celibrations during the rum,

C. Lsboratory

A large number of scrubber and vegetation samples were analyzed after the

Serubber solutions were analyzed by neutralization of the caustic with nitrie
acid followed by a precipitation with silver iodide and filtration through a 1-1/2%
ashless filter paper. The filter paper was counted on the fifst shelf of e mica
window counter (23% geometry) and corrections applied for backscatter, absorption

in the counter window, and sample size.(e)

Spiked samples accompanying the analyses
averaged 50% yield,

Vegetation samples were analyzed only for I-131 according to the procedure
)] '

developed by lLeboeuf, In evéry case five gram samples woere used, The results
were calculated to uc/kg of vegstation by use of the overall yield values obtained
by rupning spiked samples,

Considergble difficulty was encountered with these analyses due to the
presence of large quantities of I-131 in the laboratory following the run, Scrube
ber samples were taken in the laboratory at various times with the results pre-

sented in Table 2,
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Table 2

SCRUBBERS FROM IABCRATORY
Date Time Air Conc, Remarks
ue/1 x 10°
12/5 1530 79
1630 . 36, Air cooler off
2130 57 Alr cooler off
' 2230 . 78 Alr cooler off
12/6 0900 7 Air cooler off
1400 38 Screens cleaned-dir cooler on
12/7 morning L6 4ir cooler on
12/8 . 1400 2. Air cooler on
12/9 0930 30 Air cooler on
1330 5 Water in air cooler cleaned
2330 19 '

B It is believed thet most of this contamination originated in the air supply
system which passes the eir through wet sads with the water recirculated, 4 sample
of the water from this unit on 12/5 gave 0,38 uc/l.

4s a result of this contaminatioh, 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 everage of all samples run on

a shift versus the time run,

| 1Z2bbb
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IV, Meteorology

A, Coneral Conditions

On December 2, & cold front oriented in & northwest-southeast direction
passed the EW Meteorology Station st 0500, Although there was considerable cloudi-
ness with shower activity prior to this time, skies cleared immediately afterward, .
Southwest winds at moderate to strong speeds began sometime prior to the frontal
passage and continued afterward. The weather outlook on the morning of the 2nd,
however, wes for substantially reduced wind speeds after sumset, The current fair
weather was expected to contimue, and it was anticipated thaf van inversion would
form early that evening, Thus it was decided to go ahead with plans (Section II)

4o begin the run that evening. '

At Hanford Works and at all neighboring stations from which‘ reports are
received via CAA weather broadecasts over the radio, weather conditiohs were ideel
during the entire period of the run, Skies were clear for the most part, and no
stations reported any procipitation or fog. Only at Spokane was thei-e any appro=
ciable amount of cloudiness, Here the sky was broken to overcast most of the
period, with a ceiling of about 5000 feet, All othor nearby roporting stations
had ej.ther clear skies or high thin scattered clouds and umlimited ceilings and
visibilities, Spokane was elso the only nearby reporting station with any appre-
clable wind speed during the time of the run., Here the 7ind averaged about 15 mph
from the SW until 0200, after which time the speed declined to less than 10 mph.
Walla Welle reported SSE 13 mph at 2030, but all subsequent reports werec of winds
of less than 10 mph, Ellensburg had the 1ightest wind of any reporting station
during the time of the run, and this stetion also had the lowest temperature, 21
degrees being reported both at 0630 and 0730, The average of Ellemsburg's 14
hourly wind reports from 1930 to 0830 incl, was only 2.3 mph, No reported spoed
excoeded 7 mph and calm was reported on five different occasions,

The weather maps for the period show a cold front pessing through Helena and
north of San ‘Francisco at 1030 on tho 2nd, (Figure 16) This 4s the same front
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whioh passed Hanford Works at 0500, 4 stec'p pressure gradient on the 1030 map ac=
counts for the strong winds at HW at the time, The 2230 map of the 2nd (Figure 17)
shows a further advance southeastward of the cold front, The stcep pressure gra-
dient which was affecting Hanford at 1030 had by now passed eastward resulting in
light winds, _

The map of the 3rd (Figure 18) shows the entire Inland Empirs to be under the
5nf]uc;nce of & high pressure ccll, although a new storm front off the cozst has
brought 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 Lad quite
e variable pettern, Hanford, Tekima, Ephrata, and Pendleton !;ad mostly west to

_ nerthwest flow, Walla Walle and The Dalles, on the other hand, had mostly east to
southcast flow,

The .maps of the 4th (Figures 19 and 20) show the new storm front a&vancing
eastward with a warm-front type occlusion shown pessing east of Vencouver, B,C.
and west of lakeview, Oregon, Winds on the 4th were NW all dey at the HW Meteoro-
logy Station, and were mostly W to NW again at Ephrata, Yakima, and Pendleton.
Lewiston, Walla Walla, Meacham, La Grande, and The Dalles all hed mostly E to SE
winds on the 4th, while Spokane hed NE winds on this day.

The 700 millibar constant pressure chart at 0700 on the 3rd (Figure 21) shows
thot the cold front, which passed HW 26 hours earlier, was now lin%od vita a warm
front 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 4th
(Figure 22) shows war;zx air advection over all of Washington, Oregon, and Idaho.
This brought 1ight rain to large portions of Washington and Oregon befors 2230,
Hanford lay just outside of the precipitation belt at 2400 on the 4th, but light
rain began falling at the Meteoroclogy Steticn at 0150 on the 5th and continued
wmtil 0510, leaving 0.05 inch of precipitation,

In the 24 hour pcriod ending at 2230 on the 2nd, the praocipitation erea

,\ oy
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covered 21l of Washington and z large secti;:n of Qregon, A4mounts, hovever, were
1ight, This precipitation was all =ssociated with the cold front which paased

the HY Meteorology Station at 0500, Precipitation amounted to only & trace at this
station,

During the 24 hours ending at 2230 PST on the 3xd, precipitation in the Pecific
Northwest was confined to the westarm end northern positions of @ashington, Amounss,
hovever, were negligible, as skies were mostly clear after the frootzl passage on
the previous dey.

During the 24 hours ending at 2230 PST on the 4th, the new front advanecing
from the Pacific brought preeipitction to mearly all of Washington end to more then
half of Cregon., Amounts wore mostly light, although Tatsosh Island repor’qed 0.54
inch, The HW Metoorslogy Station had no precipitation up to 2230, but raceived |
0.05 inch of rain during the ecrly morning hours of the 5th as the storm spread
eastward, -

B, Temperstures

The air temperatures 3! from the ground .as measured with an electrical
resistance them:;metér at the 622 Building are given for the pericd of the run in
Figure 23, After a high of 54°F at 1250 on 12/2, the temperuture started a down=
ward trend until a low of 24°F was reached at 0750 on 12/3., This was the lowest
temperaturc recorded at the station since October 20, Figure 2/ shows the cbserved
instantanecus tempercture differences betwean the three foot level and three of
the tower levels from noom on 12/2 until noen 12/3. This graph shows that ar in-
version formed promptly near the time of sunset on the 2nd, and lasted umtil more

. e —
than an hour after sunrise the next morning, kkt the time the run started (2020)

a gocd inversion had forﬁed, and, since wind speeds were down %o six miles per hour,
the stack effluent should have remained aloft. Between 2030 and 2200, however, the

wind increased in speed and thers was = consequent decroaso in the strongth of the

)
(bL

inveresion, Under the conditions frem 2030 until 2300, stack effluent could have |
e — e ——

112720019
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come to the ground occesionclly with dilution factors as given ir Table 3, BGD

DY

Table 3

Dilution Factors
Time Dilution Factor
2030-2100 ' 1400
2100=2130 1600
2130=2200 ) ' 1700
2200=2230 g 1700
2230=2300 : 1600
l 2300-end ] aloft

— — - —

The term "dilution factor" was used by Dr, P. E. Church to describe the mini-
mm dilution of gases that would sccur before thay strike the ground under the
existing meteorological conditicnsgm) Ah Moloft? condition indicates that the

_ gases will not reach the ground within = radius of 5-10 miles, These factors were
measured by Dr. Church with a smcke gencrator and lighf absorption apparatus and
correlated empirically with the meteorslogical conditions,

The surface temperatures and instantancous differonces between the gurface and
tower tempere.tﬁres are given in Figures 25 and 26 for December 3 and 4. All mea=-
surements were made at tl;e 622 Building,

C. Tinds

The surface winds from 1) statisns in the Pacific Nortiwest are sumarized
4n Figures 27-31 inclusive, These cherts illustrate the generally Iow wind speeds
prevalent during the 3rd with gradual increases during the 4th, The winds early
on the 3rd were charactarized throughout the region by their inconsistency as to
direction. This would be expocted with the Iow speeds encountered.

Alsc gim‘in Figure 32 are the wind velocities recorded at the Metoorology
Tower for the 100! levol, 200! leval ;and 400% level. Tesultant winds at HW and at
nearby stations from wh:!.ch data are availablae for the period covered by the mum,
are given in Table 4. A% HF, the figures arc based on data taken mith rogaxd o -
the continuous traces on the wind recorder tapes from 2000 until 03CC. At other -
stations the figures aro besed on the instamtaneous velocities reported at heurly

11226710
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intervals fraom 1930 to 0830 incl,
Table &
RESULITANT SURFACE WINDS
Azimith Resultant # Ave, Specd of
Station of Resultant Wind Miles Gone By Resu%ﬁ? Wind
HW « 71 Level 285° 15 1.2
HY - 50! Level 279° 32 2,7
H7 - 200! level 2780 61 5.1
Hi - 400! Level 277° 81 6.8
Yakimn 254° 18 1.5
Spokane 253° 116 2.7
Walla Walla uBO 810 700
Pendleton 133° 47 3.9
The Delles 141° 13 1.1
Ellensburg 3300 16 1.3

A series of pilot balloon resdings made by the U,S, Weather Bureau were ob-

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

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

The speeds are recorded in knots os is customary in such maps, To convert to miles

per hour multiply by 1.15; to convert to kilometers per hour multiply by 1.85.
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Table 5
TTEATHER BUREAU = WINDS AICET
knots
Time Spokane
20001 2000! 4000t 6000! 8000! 10,000!
Above Above Above Abovse Above Above
Surface | M.S,L, | M.S.L, N.S.L. ¥.S.L. M.S.L
1400-12/2 | SW-38 SW-38 WS¥-38 W-l2 R-36 -
2000 W-30 - W-30 WNW-28 NW=20 -
£200-12/3 R-20 NE-6 =20 Wel7 NW=7 -
6300 E-3 - E-3 SEe= K=3 N-9
2400 SE-9 - SE-9 SSW=7 SSE=9 S=17
290 ENE-16 - E=b N=1. Sh-18 i SH=2l
C2UC-12/4 ESE-T2 - ESE-12 N=13 SW=20 I TISH=24
6800 ESE-19 - ESE-17 NelZ TISW=-20 TISH=29
Pend;e_ton . ’
14,00-12/2 | W-29 T-26 W-31 [ NS=26 NSW-23 | W-25
2000 T2l W-17 =22 SH-18 14 TN7=20
0200-12/3 | SU=-10 SH-6 =13 | =17 W-l2 V=19
0800 .| S=5 5=5 clm, SStT=7 St=7 N-8
1400 ESE=4 ESE=6 SSE=6 SST-10 SSi-14 WST-13
2000 SSE-14 | S-9 S-12 8S7-17 SH=22 =25
0200-12/4 - - S=10 SSH-17 SH-22 BV-28
0800 SE=7 S=5 S5-9 SSH=20 SSH=17 SSH-18
‘ Iewiston
1400-12/2 SHe21 TNW-18 W=23 R=2l We30 W=29
2000 - - - - - -
0200-12/3 | W-19 - TSW=11 - - -
0800 SE-4 NE-/ SSE=5 SSV-3 Tl STi-8
1400 E-15 ENE-13 E=1, SE-11 S-8 T=13
2000 - - - L ) - -
0200-12/L | NE=2 ENE=-2 - - . - SW=2/,
0800-12/1 SSE-17 | SE-14 S-19 SSE=-22 SW-22 TSh=21
Portland
1400-12/2 | W-14 W-14 W-1/ - WNW=11 -
2000 NNW-18 | NW-18 WSW=17 - - -
0200-12/ 3 - - - - - -
0800' FO g - - . - - -
1400 ESE-22 | SE-22 SSE-18 Sa21 ST=25 HWSH-27
2000 SE-12 SE=12 SSW=19 SSW-27 S7=18 -
0200-12/4 | SE-16 SE=16 SSH=23 SSTi=23 Stl=38 Sd=40
0800 E-27 E=27 S=21 SSH=27 SSW=30 SH=33
Ellensburg
1400-12/2 WH-20 | WNW=20 Ta20 WNW-28 TNU=33 TAN-40
2000 WNT-8 NNW-8 Weld, : =72 AT=29 H=32
0200-12/3 SE=/ NNE=5 TNW=-16 WNW=14 NNT7=19 Ni=22
0800 E~2 NW=, E~5 SE-10 ESE=12 E-15
1400 ESE-6 SE-8 ESE-B SE-1/, SSE-18 S-22
2000 NNE-11 | SE=4 E-12 SSE-15 ST-18 TISW=34
020012/, | NW-2 N2 E=9 SSE-16 Si1-25 ST1=27
0800 clm ¢ln B+ 10 SSE-16 S=2/, S1-23
AR

112720707



Speciel pilot balloon runs were also made by the Air Force .a‘c loses Lake,
Washitucna, and Richland and by the HT ¥eteorology Group at the 622 Building, The
wind velocities as measured by 'bhese groups are given in Table 6. The direction

in this table is given in degrees of azimuth followed by the wind speed in knots.

0% Table 6
AIR FORCES AND IMETECROLOGICAL GROUP MFASUREMENTS OF WINDS ALCFT
@ units (degrees of azimuth « knots

P w— —

Height Above MSL

| l'me 1000 2000 3000 4000 | 5000 | 6000 {8000 10,000
622 Building
1900-12/2 | 220-5 250-17 | 250=17 | 250-17 | 210-18 [250=13| =~ -
2300 290=-11 260-21 | 260=21 | 280=13 | 280=11 {280=13| = -
0100-12/3 | 250=3 290=10 | 2909 300=12 | 330-6 |30«i - -
0400 40-2 310-6 320-7 20-10 30-11 |40-10 - -
Q700 90-2 340-3 100=5 110-5 130=6 |150=7 - -
1100 310-1 60=5 70=7 120-8 12010 |110-10 160-10- -
1300 340-5 360-4 50-6 120-5 140-10 | 14011 [170-13 | 190=16
1900 340-16 310-10 | 36010 | 70-9 - - - -
0100-12/4 | 340-14 330=6 330=7 90=6. 190-12 {180=11]| = -
0700-12/4 | 340-1.4 340-10 | 340-10 | 50-6 140-14 | 160-15 [200-23 | 220=23
1300-12/4 | 360-4 340=5 330-9 80=10 ! 150~15 | 180=21 {20034 | 210=42
1900-12/4 | 310-16 350-7 330-8 60-11 | - - - -
: Moses Lakse :

1500-12/2 | 270-11 270=13 | 270=17 | 270=17 | 270~16 { 27015 1270=19 | 270=21
0100-12/3 | 230=4 280-11 | 290-12 | 310-1, | 330~15 | 330=15{330-14 | 310~16

0400 clm 10-10 20-9 20-8 20-7 | 360=7 [330=& | 350-13

0700 clm 30~7 40=7 60=6 90-3 [190-3 |60-3 | 70=1T

1300 90-8 120-5 | 1407 150=9 | 150~11 |150-13 {17019 | 17C=1%

1500 360-7 90-14 | 100=12 | 130-9 160-8 | 190-11|250=25 | 270=-6

Q700-12/4 | 360-11 90-2 130-8 160-11 | 180=15 | 200«18{220=23 | 220=27

1300 40-12 70-10 110-10 | 160-13 | 180<16 ; 180-20{190-34 | 20039

1500 360-12 | 90-13 | 126-15 | 150-19 | 170-21 !180-21 220-27 | 220-23
_ Washtucna

1900-12/2 | 260-2F | 250-20 | 260=20 | 260-21 | 270=20 |290-15]290=20 | 300-12

0100-12/3 | 260-20 230-19 | 240-13 | 290=17 | 300-27 | 280-29{260-22 | 260=34

1300 9011 100=-6 | 130=13 | 90=-12 ! 120-15 | 120<15;140-12 | 180-21

19¢0 100-20 110=25 | 110=22 | 130=15 | 130-17 | 120=19] = -

1300-12/3 | 90=-6 80-6 90=4. 12020 | 200~30 | 210=24{220=34 | 200=41

1900 90-7 100-10 | 90=14 | 140-19 - - - -

Richland

2000-12/2 {25014 | 260-15 | 260-10 | 260-8 !

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

1300 10-7 40-8 70-7T 110-9

1900 360-12 | 60-3 160-7

0100-12/4 | 80-T 30-6 100-4 | 1807

1300 340-T 20-4 70-8 130-10

19¢c0 50-9 _30-10__ ! 150-4 160-13 | ¢

PE220 73
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A summary of the wind data from severel locations is given in the wind maps of
FTigures 33 and 34. 4 series of four arrows is glven for each locatiorn with the top
arrow representing the wind a.f 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 meps indicate tbhe westerl;} and southerly winds encountered at the start
of the period, Between 2200 on 12/3 and 0200 on 12/3 there is ia. slizht ahift at
some locations, particularly in the higher altitudes, to a nérther]y component,
This component is quite evident in the resdings from 0200-0600. After 0600 on
12/3 the winds shifted to definite easterly direction with a strong northerly

B éo’mponent' near Richland, |
'D. Stability
The atmospheric stability during, and immediately following, the time of
+he run is showm graphically in Pigures 35 and 36, Here, temperature in degrees
Fanrenheit ig plotted against height in feect above mean sea level. The data are
taken from special radiosonde observations made at Richland on December 2-4, incl,

Figures 35 and 36 are from data takern during the actuel course of the run.

During this time it is readily seen that the air was conditionally unstable abova

P 3

L
the normal shallow surface inversion occrrring at night. IiUnder these conditions
e S

T
it can be expected that any stack effluent which got above the surface inversion

would be diffused through a height of eo-naiderable magnitude, 4t 130Q on the 3rd

there was instahility up to 500C ft., batabovethisle;vel conditions were becoming
more stable, 411 mcceéding radiosonde observations show stability in the lower
l* levels to such a degree that any offluent remaining in the lower 2500 feet would

definitely have been contained within this stratum,

e
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v.

Ivolution Measurements

A, Sampling
The sampling line from the 50 foot level of the stack to the 292-T Buillding

was used to obitein samples of the stack gases, A lotoeire pump pulled a stream of

exout 0.5 ofm of gases into the building, past & sampling port, and wastc gases

w-i& expclled through a scrubber containing a solution of sodium hydroxide to the

g1l disposal stack on the roof of the 252-T Building, Samples of the zas vere

taken spproximately every 15 minutes in evacuated, one liter boiling flasks that

contained 10 ml of a O.5N NaCH - 0.5N NaéCOB solution, While sampling, ths stop-

cock leading to the stack gas line was barely cracked so that the gas flowed in over

& 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 used in the past to obtain 24 hour samples of the

stack geses employing a small scrubber aid filter to obtain I-131 and particulate

activities secparately. The results were ccnsistent with calculated amounts expelled

assuming 90% officiency of the scrubber on the dissolver.

B, Xel33

The one liter samples of gas were shaken well and allowed to stand for

several days to remove the I-131 from the air, The flask was connected to an evecu-

ated one liter ionizetion chamber

(11) and the gas allowed to divide between the two

units. The ionization chamber was then bled carefully to atmospheric pressure with

air and the ionizetion current measurcd with a vibrating reed electrometer, The

readings were cxpressed as curies by the following correction factor:

Assumptions:

(1). Average specific ionization of beta particles is 120 ip/cm.
(2). Average path length in the chember is six centimetcrs,
(3). Ionization from gemma radiation is negligible,

6 x 3,7 x;;OL

120 x
6,281 x 1048

= 4,25 x 1012 emperes/uc
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The results of this sampling are given in Figure 37 which is a plot of the
concentration in uc/liter versus time. 4n integration of this curve over the en-
tire sempling poriod =ssuming an air flow up the stack of 25,000 cfm givos & value
of aporoximately 20,000 curies which is higher than the calculated estimcte by a
factor 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 assumtion
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
end measuring techniques,

Decay curves were run on two of these samples by reading tne chembers at in-
tervals on the vibratiﬂg reed electrometer, These curves are given in Figure 38,
The carly part of the decay checks the 5.4 dey half-life of xel33 very élosely.

The tailing off after a factor of 100 decay is belioved to be due to the presence
of Kres.

C. I=131

The NaGH-Na2003 solution left in the sampling flask after the removal of
the Xe-133 was sempled and analyzed for the I-131 content, Original expectations
indicated that about 10 A of this solution would suffice to give about 1000 c¢/m
on the first shclf of a mica window counter, Analysis of this quantity by precipi-
tation of silver iodide, however, indicatod that the concentrations were lower than
expected by a factor of 100, Analysis of the entire sample in each case gave the
results presented in Figure 39, The inconsistencies i&?ihe points after 0300
started in the samples on which it was necessary to use sampling flasks with rubber
stoppers dus to the failure of a shipment of glessware promised for two weeks
earlier to arrive, Attempts were mede to analyze the stoppers so that this value
gould be added, with some s3light gain ip consistency,

Two things were puzzling about this curve; the total activity up the steck
upon integration yielded only 58.8 curies, a value only 1% of that exmected; and

ap—
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the high concentration remaining at 0800 on the morning of 12/3, presumesbly the
tail of the dissolving. An investigation of the sampling system yielded 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 valué of 7780 curies which
is high by a factor of two over that expected, but still‘ closer io-the proper order
of magnitude than that obtained in the scrubbers,
Because of the amazing efficlency of this scrubber action, a chemical analysis

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

ANATYSIS OF CONDENSATE
- ' H+ 0.39 N

Ag group Not detectable

Cu, 45 group Not detectablse

Fe, 2inc group 19 mg Fe/25 ml condensate
No Al or An group

Alkaline Earths Not detectable

Na A None (Flame Test)

D, Miscellaneous

A test of a proposed monitoring system for xenon was made by pulling one liter
of air through 30 ml of olive oil, and later sweepingJ the gases into a o'ne liter
ionization chamber with argon for measurement on the vibrating reed electrometer,
Two such units indicated that about 17% of the xenon was dissolved which, assuming
saturation of the olive oil by the one liter of air, would give a solubility of 5.7
uc/1 of xenon per uc/l of air, This would indicate that using one liter of olive
01l with a dotectable current above background of 10~15 'amperes » it should be pos-
sible to detect about 4 x 10™ uc/l of xenon 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 oxidatlion state of the I-131 in the gases falled be=-
cause of the low activity obtainoed, An analysis of the condensate from the same

pling line gave approx. 48% of the iodine as I, 507 as I” and 0% as 105" or

1122577 [ a W
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higher oxidation stztes. This spectrum was mndoubtedly distorted since most of the
gascous nitrogen oxides are good reducing agemis.

The small scrubbers used in the field for I=131 measurement were tested by

pulling one liter of air through three of them and analyzing the sodium carbonate

solution, 4 value of about 46% efficiency was obtained,

R
<o
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VI. Surfoee atnostheric headings ‘

4, TField Creve Near Stack

Two groups were oporating rcar the stack with four-whecl drive cauinment
and assignments to make measurcments in the most likely locality. One group wes to
usc the transmitting Ceiger Countcr supperted sbove the ground by meteorological bul-
loons to cbtein traverses of the cloud at approximately the axds, The recelver was
operated from & motile generator. This unit was in the field in line with the gesce
from the stack at 20230 on 12-2-49, The wind velocity during this pcriod was about
15 mph which caused considerable drag on the balloons, and although there was nearly
400 yards of nylon cord attached to the ballocn, tho maxinum.height reached by the
belloon was 75-100 feet, Oﬂiy three reeadings were made with this unit, vihicn the
cord apperently frayed st the point that it crossed the guide from the winch and
broke at approximately 2230. The unit wes leter found near Pleasant View, Washing-

—ion a point about 55 miles eway and 5° south of east Irom the T plant stack,

Three readings taken on the equinment are given in Teble 8,
Table 8

Ralloon Readihgs®

P Location | Time : c/n {
‘ ‘ - v
i Background ! - i 60 ?
! 1000' N - 200 W Gete House 2140 ! 1410 l
' 175! N - 200 ¥ Gate House 2200 ; 235C
100! N - 200 ¥ Gate House _ 2215 [ 3340 |
[ —— v - ————— v s — o = <t st

After loss of tne balloon, this grsup joined in making recadings with the sccond

crew,
The second field crew wes assigned to locating the point of meximum depositicon

and making measurements and traverses. Immediate readings were madz with portable
CM counters held in the air; one cubic foot sarmplas werc aleo teken with small scrub-
bers designed to. obtain the I-131 contont. Considerable difficulty was encountered
after about 2300 on 12/2 with shifting winds which mede the location of any single
spot to run the traversss extromely difficult., 4gain the point at vhich the maxirmum
activity occurred appeared to considerebly closer to the base of the stack than was

expected. Inadequate testing of tho equipnent used for sarpling was

e
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indicated when certain of the hand pumps used for pulling the samples failed,
The readings obtained by tnis grour in the ficld =rc given in Toble 9
Table 9
FIEID READINGS
Time Iocation Readings
VGH Scrubber Remarks
c/m ue/1
2110 1000 yds. N 200 W Gate | 750-1000 -
2135 1000 yds, N 200 W Gate 3000 - Very narrow band of acti=-
vity - approx. 20 paces
2135 Route 3 mi, 21 & 2 500 =l
2140 1000 yds, N 200 W Gate - 1,8 x 107 :
2150 Route 3 mi, 1 - 1.9 x 10=° |At estimated edge cloud
2206 Route 3 mi, 3 3000 - ’
2220 Route 4S mi, 1 1000 -
2224 3000 yds N, 200 W Gate | 1200 -
12230 1/4 mi, W of Met. Twr, | 3000 2,3 x 1079
2235 Route 4S mi, 1 1000 4.9 x 10-6
2300 Route 4S mi. 3 1000 4.2 x 10-6
2307 200 W Gate 1500 -
2310 1/4 mi, SW of Met. Twr)] - 1.3 x 10~
2321 100-T Area 125 -
2334 Route 4S mi, 5 1000 - Inst, Contaminated
2335 Route 3 mi, 3 2500 -
2338 Route 4S mi, 7 1500 - Inst., Contaminated
2340 Route 4S mi, 3 2500 - Inst. Contaminated
2342 ' Route 4S mi, 9 800 - Inst. Contaminated
2345 Route 4S mi, 9 1000 - Inst, Contaminated
2350 Route 4S mi, 3 700 - Inst, Contaminated
2354 Route 4S mi, 15 800 - Inst. Contaminated
12-3=49
0022 Route 4S mi, 5 160 -
0029 Route 4S mi, 7 60 -
0035 Route 4S mi, 9 80 -
0040 Route 4S mi, 11 60 -
0045 Route 10 mi, 1 40 -
0050 Route 10 mi, 3 20 -
0054 Route 10 mi, 4 20 -
0055 Route 10 mi, 5 20 -
0108 | Route 3 ml, 1 - 530 -
0115 Route 3 mi, O 2000 -
0155 200 W Gate 7400 Instrument latcr showm to
have background of 2000 c¢/m
0155 | Route 11A mi, 10 300
0202 Route 11A mi, 13 300
0217 200 East &res 1500-2000 General Readings in area
0255 200 W Gate 2000 2,3 x 1072
0300 1/2 mi, S, Met. Twr, 3000 1.2 x 10~4
0305 Administration Bldg, 1500 6.1 x 10-5
200 West Arsa

[
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. Table 9 (Continued)
Time | Location | Readings
GM Scruboer Remerks
/m uc/1
0310 Near Power House 3ldg, in 5.500 7.7 x 1075
200 Viest Arsa
0315 100 yd. N. 200 W Gate 200 11,5 x 1074
] 0400 200 yd. N, 200 ¥ Gate RO00 1.1 x 10=4
0405 300 yd, N, 200 W Gate - 8.6 x 10~5
0405 400 yd. N. 200 ¥ Gate |- 1.6 x 10=4
0512 Route 11A mi, 3 - 6,0 x 1076
0520 Route 11h mi, 1 - 4.8 x 10-6
0535 Route 3 mi, 1 500
0545 1/2 mi, S, Route 114, Mile & 600 | 3.4 x 103
0620 Yot, Twr, | 600 1.7 x 10™°
0620 S. Cozmer 200 7 b e 5.6 x 10~
0626 200 y S det, Twr, leco |1.,3 x 107
‘0634 Route 4S mi, 22 60 -
0640 200 ya. W. Twr. #4 - 5.9 x 108
0640 SW corner 200 W 200 2.3 x 10=5
-0641 500 yds, S. Met, Twr. €00 -
0643 50 y E. Stack 3700 - Eltronics Gil
000 - Victoreen GM
0650 1-1/2 mi, S 200 ¥ 1100 2.1 x 10
0655 Route 3 mi, 3 400 5,0 x 10~5
0700 1-1/2 mi, SE200 ¥ 700 |1.8 x10°7
Q710 2m, S Route 3 mi, 3 7000 (8.8 x10-6 .
0715 200 yd. E 231 - 6.2 x 10-6
0715 Route 3 mi. T 400  |3.7x1070
0725 Route 3 mi, 3 500 |6,9 x 1076
Q735 200 yd. SE stack - A x 10°6
0740 100 yd SE stack - 4.6 x 10-6
0745 200 yd& SW stack - 4.6 x 1078
0745 ° | 1 mi. SE 200 ¥ Gate 650 {1.4x 1072
Q745 1/2 mi. S.¥. Cate 1000 |1.6 x 105

As is apparent from the data above, considerable diffliculty was encountered
with contaminated instrumecnts after about midnight,

at the Richlend Adrport sbout 11:00 on 12/3 indfcatad that & deflection had oc-
curred or the conductiﬂty meter at about 10:00 A.M,
o

_L report from the Air Forces

S e AR

diately one man was seabt

down FAoute A4S to Rdchland, He reported readings of 1000-150C c/m on a portable

Geiger Counter all the way in, but a later check indicated about that much contami-

nation on his instrument,

Follow-un surveys tcticen COCO and 0ECO g-ve back-

graund rcedings In tials region,

122601
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The sensitivity of the aunalysis of these scrubbers is estimated at 3 to
4 x 10~ uc/1 due to the conteminated conditions of the laboratory.

A series of resdings were taken by the Survey Group of the Cperational Division
by the use of filter pai:ers later counted' on a 30 mg/cm2 G tube in e lead pig.
These date corrected, for an estimated 105 retention on the filter paper, are
glven in Table 10, |

- Table 10
FIEID FIITER SAMPIES
Time
Semple Iocation Estimated Cone,
Removed uc/1
2400 Roof 271B . 2.4 x 1075
2400 In operating Gallery - 271B 2.6 x 10-6
0035 In 221 B ‘ 2.8 x 10-6
_. 0045 In canyon - 271B 2.3 x 1076
0050 _ In 222B 4.5 x 106
0055 In 22/ 3.3 x 106
0305 Operating Gallery - 271B 3.8 x 10-6
0315 271B Roof 8.3 x 105
0315 2248 Operating Gallery 3.1 x 10~6
0315 2223 Hall 2.4 x 10-6
0320 Roof 2243 5,5 x 10~5
0500 221 B Bldg. 3,2 x 106
0505 22/, B Bldg. 3.6 x 10~6
0505 222.B Bldg, 3.6 x 1076

4 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 por-
table counters at the time of the run were positive, but were later shown to be
due to contamination on the clothing.

B, Deta;:hable Chamber lMeasurements

A series of twelve detachable ionization chambers, designated asXB - 22ts
were located at mile intervals along routes 2S and 2N to a point several miles
above Hanford, These chambers consists of a bakelite case 7" in diameter end

9" long with 7-1/16" long centrel clactrode 1/47 in dinmwtor, The clectrode is

-

11272687
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Insulated witi: polystyrene from the case wﬁich is made conducting by 2 ccat of
rubelt on the inner surfaces, About 50% of the area of the ecase has becn removed
by drilling one inch diamcter holes and covering with 0,001" aluminum foil, The
chambers are charged with a batiery operated minoweter and placed at the desired
locction for the period of time of interest, after which the loss of chorge is
read with a minomster, Tests have indicated that the 0,001" 2luminum will absorb
about 50% of the beta radiation from.an I-131 source close to the cacuber,
Roedings were sterted on these chambers about 0700 on 12/2 and continued un-
+i1 1000 on 12/3 with one long break between 0500 and 0900 due to difficulties
with the sutomobile used, Some readings were slso taken with portable CM counters
end samplcs with the small caustic scrubbers used for estimation of I-131 in the
;ir. These readings arc presented in Table 11 as thc average o? neighboring lo=-

cations,

A
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The chamber readings fluctuete around the background expected. These cnhambers
vhen lesk tested for a 24-hour period averaged 0,026 mrep/hour.with a stancard de-
viation of 0,005, The large fluctuations noted in the table are due to reading
2 background 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, |

The small scrubber samples for I-131 were all apparently positive, but most of
this activity has been attributed to contamination in the laboratory which was
close to the 200 W st;ck. An spparent limit of sensitivity for the analysis umder
fié conditions was about 2«3 wuc/liter, On this basis only the sample from route
25 mile 0, 1 at 0100 and from route 25, uilo 6,7 ct 0400 on 12/3 would be poaitive.

Readings made on the smaller detaciieble chembers used for routine monitoring
of radiation levels at loc;tions where no power is avaiiable indicated no response
to the activities liberated since readings continued at abou£ the same»leveis after
the run as before. This would be expected for a short exposure of relatiﬁely low
intensity on these units designed to integrate readings over a period of days or
weeks, | il

A weapons carrier with a two KVA generator operated between Pasco and Connell,
Washington from 0000 on 12/3 to 1200 on 12/3, lkionitoring equipment included a
Yotoeire pump pullirg 1,5 cfm of air through a Qaustic\scrubber to monitor for
I.131, a GM tube recording every 64th pulse through a scaler on a miciom&x recor=
der and portable Geiger Counters carried by the driver, The uolution.in the scrub-
ber was changed at approximately one-half hour intervals while the unif traveled
at an average speed of 20-30 mph, |

Some difficulty was encountered with the pen not inking on the recorder, but
the Gl counter was allowed to run throughout the periods described belov as the

sancling times and the average countingyrate noted. The results of the measure-~

1272685 !
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ments by this group are given ir Table 12,

Table 12
PASCO - CONMELL !EASUREMENTS
Sampling Iocation ‘ Serubber GM Probe
- Time Total Conc.
ue ue/1 c/m
0000~0100 22 mi., N Pasco 5,7 x 10=> 2,4 x 10~8 97
0100~0140 Connell 4.8 x 10-5 3,9 x 10-8 138
0140-0215 g mi, S, Connell | - 3.2 x 105 2.2 x 10-8 129
0215-0310 21 mi S. Connell 2.9 x 10-5 1.3 x 10-8 15
0310-0340 Pasco - x 10~5 - x 10~ 186
0340-0530 17 mi, N Pasco he? x 10=5 2.8 x 10-8 13¢
0530-0615 1 mi, S, Connell 5,8 x 10~5 3.2 x 10-8 a7
0615-0700 21 mi, S. Connell 2.6 x 10~5 1.0 x 108 132
0700-0730 21 mi, S, Cornoll 2.4 x 10-5 1.9 x 10-8 174
0730-0800 Pasco 2.0 x 10-5 1,6 x 10-8 -
0845-0915 3 mi. N, Connell 6.9 x 10~5 5.4 x 10-8 124
_ . 0915-1000 Eltopie 4.5 x 105 2,0 x 10-8 126
1000-1030 32 mi, N, Pasco 3.4 x 10°5° 2.6 x 108 -
1030-1100 7 mi. S, Connell 1.4 x 10-5 1.1 x 10-8 -
1100-1130 16 mi S, Conriell 6.5 x 10-5 4,2 x 108 162
1130-1200 Pesco 2,0 x 10-5 1.6 x 10-8 1%6.
1200-1400 Richland-Yorth 39 x1005 15,7 x 10-8 168
limits
1400-1430 4S mi, 13 53 x10"% 34,6 x 108 218
1430-1500 200 E 21 x10% U.3x1 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

laboratory. The limits of detection were probably on the order of 3 x 10~° micro-

curies in the sample,

Thus, most values up to noon were of dubious significance.

The values obtained between noon and 1430 around Richland end the 300 Area are de=

finitely quite positive. The scrubber results are also confirmed by the counter,

The counter results are difficult to explain since backgrounds at the 200 East

Area on 12/2 were on the ordor of 3246 c/m, The incrsase over this background

noted from the first measurement at midnight may be due to faulty operation of the

equipment with the vehicle in motion or could be due to the presence of Xol33

Without I"lBl o

122580
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D. I-131 Scrubbers

4 totul of 28 of the lerger air scrubbers were installed at kcy locations,
usuelly where an air pump was already prcsent, It wns hoped that the activity
would be blown away from tae region at a fairly consistent rate and the integrated
zmownt of jodine could be obtained by estimating e 10-20 hour deposition veriod,
lost of thesc units were started with fresh solution between 1000 and 1500 on 12/2
and romoved between 0400 and 1300 on i2/3 in an attenpt to fractionate tae pickup,
The rcsults from thesse unitc are givan in Table 13,

3
]
o
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The recults werc czlculeted to micmmﬁ'ies rer liter assuming thet the start
of activity pickup was 2t 2000 on 12/2, &n extreme amount of trouble occurred with
the scrubber solution drying out and with pumps stopping during the time of the
rvn, It has been impossible to duplicete the drying on either test rms or lester
actuel opsration,

The limit of sensitivity on the enalysis of these solution was 0,43 x 103 ue
for the first nize samples listed in the teble and Hanford picked up on 12/3, The
1imit for the others was 0,08 x 10~ wc.  The results indicate that the major
rortion of the cloud passed over the 300 Arca = Richland area after 0900 on 12/3
since th2 activity in the later scrutbers wus considersably gréater than the ones
obtained 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 |
directicn,

Seversl of these scrubbers were preccded by CHS type 6 filter papers, routinely
used to monitor for the serosol type of activity usually compmoscd of the longer-

lived fission elements, These filters werc collccted on 12/7 and measured by

counting on a mica window counter, The data from these filters, along with an
estimete of the fraction of the total activity as measurad by the sum of the scrube
ber and filter activity is given in Table 14, It would appear reascnable to essume
that the bulk of the activity on the filter puper is I-131 since its concentration
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 estinates very

unreliable and probably on the high side,

1122689 . i
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FIITER ACTIVITIES

Iocation Total Activity Total Activity in | % Retained
on filter Scrubber bty filter
ue we x 1072 ;
200 W Gate 46 x 1C°* 36,4 x 10°3% l IRl
200 ¥ Twr. 4 7.1 x 10°3% 38 x 10=3* I +16
| 2007 Twr. 15 8.9 x 10~3% 22 x 10-3" | +29
200 ESE 0.04* x 10-3* 10 x 10-2* s -
Gable Mountain 0.32 x 10=3*% 5.2 x 10=3* &
300 Aree 1.0 x 10-3* 1.55x 10-3%* | 39
Benton City 2.4 x 10°3* 6.3 x 10=3% i 428
Pasco 0.,04%% 5 10=3% 0.07 ¢ 10=3F % +28

«Tnit was later shown to have a leaky hose from the air pump, .
s##¥Motor was known not to be running on 12/2 and 12/3,
+Indicates that at leest one of the tmo scrubbers was dry when picked up making

+his a maximm estimate.

activity deposited was I-131.

estimates for type 6 paper of 10-20% retention when the errors in the collections

» ?(bﬁ

are considered,

E, Fixed Instruments

Decay curves on these filter pepers indicated thet better than 90% of the

Thess values are fairly consistent with previous

et e e i

——————

Fixed recording instruments operzting during the run consisted of four thin
window Geiger counters surrounded by filter paper through which air was rulled
(constant air monitor), six general radic counting rate meters operating from a
ttin window Goiger counter (30 ng/c® window, 3/.* diameter, 3% long), & filter
wmit of the Xir Force at Spokane, and the integrons and detachable chambers used

for routine monitoring,

_

).

Constant iAir Nonitors

The four units in service were Iocated 3t the 200 West Avea Cate, in the

middle of the south fence of the 200 ¥ Area, in the northwest cormer of the 200

West Ares, snd in Richland., In addition, a special unit using two mica window

counters with 2% diameter £ilter papers arranged sc that air was pulled alternately

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

A

1122590
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paper wes in operetion in the 200 Ares,

It wes expected thet these units wovld show some indication of the activity
although the results would be by no means quantitative for I-131 since past experi-

ence indicates that only 10-20% of the lodine in the stacl gases will deposit on the

filter paper, The overall geometry of the four units hes been measured in the past
as 1.2%, The data from these instruments ere given in Figure 40,
The three instruments in the 200 ¥ aree indicate a definite increase in read-

ipgs shortly after midright on the second, -The instrument at Richland indicates e
questionatle increase at about 6:00 AM with a definite increase shortly after noon
on the third, It is possible to estimate the activity ceusing these increesses by
noting the time required for the counting increase and assuming a 10% coliection
efficiency of the {ilter., This information plus the activity'obtained by counting
the filter paper on & mica window covnter is given in Table 15,

Table 15
MAXTHUN AND AVERAGE CORCENTRATICNS FROM CONSTANT AR MONTITCRS

f Iocation | Activity from | *hverage |Time of Dax, | Activity |  Maximum |
M. W, Counter | Conc. }Increase-c/m ! Collccted Cone,
uc uc/1 | ue uc/l
Richlend | 7.4 x 2074  |2,0 x 10-9}0500-2100 12/3 | 5 x 1074 2 x 108
200 W Gate | 4.6 x 10-3 2.1 x 10-8|0000-0100 12/3 | 1 x 103 4 x 10~7
Twr. 15 8.9 x 10-3 1.8 x 20~811250-0130 12/3 | »5 x 10~2) ' snarts off
Tor. 4 7.2 x 1073 1.3 x 10-8]0100-0115 12/3 | >4 x 10-3 J| scale
. i ..J

*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 instrumsnt indicated that
the activity collected was all I-131, These decey curves were followed over a
period of five‘half-lives.
4 sample curve frém the unit in 300 4rea on whiclh eir was pulled through a
_ filter paper for three hours and allowed tc 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 ThP is {ignored, the result after the three hour decay should

simerrr
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be an indication of the amount of long-lived activity collected, Since this is an
expérimental unit, no eccurate geometry velues arc aveilable, Table 16 is & sum-
metion of the results from this counter after the three hour decay period, Coun-
t+ing retes were corrected to microcuries assuming 10% collsction efficiency of the

filter and 15% geometry,

. Table 16
300 ARTA CONSTANT AIR MONITOR
- Collection i Counting Zctivity Collocted Air
, Period Unit Rate After in Period Ccaocentretions
i 3 hour decsy ' v
i  ¢/m _ c/m ue/1

1 1800-2100, 12/2 1 30 - -
2100-0000 2 40 - -
0000-0300, 12/3 1 45 ; 15 L.5 x 16~8
£300-0600 b2 60 ' 20 6.0 x 1078
0600-0900 i 1 110 65 1.9 x 10~7
0900-1200 |2 260 200 6.0 x 10~/
1200-1500 .1 525 45 1.2 x 10-6
1500-1800 2 370 . 110 3.3 x 107
1800-2100 1 575 50 1.5 x 107
2100-0000 2 410 40 1.2 x 10~7
0000-0300 12/4 1 625 50 1.5 x 10~/
03000600 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 = 10~7
1500-1800 2- 430 - -
1800-2100 1 690 0 0
2100-0000 2 430 0 0
0000-0300 12/5 1 680 - -

i 0300-0600 2 410 - -

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

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

(2). Countinpg Rate Meters

General Radio counting ratc meters operating a smell 30 mg/cn2 G4 tube
mounted on the outside of the building were located at the 100-H dArea, Riverland,

ARCREE—.,
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200 W Gate, Site Survey headqﬁarters in 'bne 200 T Area, Eenton City, and Pasco,
In general the operation of these units was poor with obvious failures in two of
the units and possitle zero shift in the others, The instruments were placed in
oncration on 12/2 because of difficulties in overhauling the circuits. The coun-
ting rates on these units as read at two hour intervals are given in Figure 42,

No significant increase is noted 'a‘a 100-H, Riverland, or Pasco, Failure of
the instrument at the 200 W Area abou‘i; midnight on 12/2 makes this data very ques-
tionable, A 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
Geiger counters in the 200 W Area, Sincc this umit was locatéd almost dus east of
the stack and the wind was from the ;::est at this period, it is quite probeble that
the imerease is real. An increase occurred at bout 1000-1200 on 12/3 at Bonton
City. The time agrees very woll with the results of the constant air monitors at
300 Area and Richland which indicates a strong probability that the reading may be
real, |

Normally one would expect & decrease in the recding from such a unit after the
cloud had passed, The difficulties encountered with contamination of the portable
CM's and the known tendency of I-131 to deposit strongly on surfaces, leads to the
beliaf that the readings on thosa counters may be due as much to the I-131 absorbed
on the counter and irmediate environs as tc the presence of an atmosphere of active
meterials, Irr this case the reading would be expacted to remain at a high level
and the calibrations mede for = 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).

Air Forea Filters -~ Svckana

-

The iir Forces maintained a filter unit which pulled 1200 cfin through

o
type 5 filter paper at Spokane. | Samples were takem over six hour pericds starting

. at 0200 on 12/2/.9. Decay curves were measured on a glass gemma tube 2% in dis=—

o
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meter and 20" lorg, by wrepping the poper aromnd 4he tube and measuring a counting
ratc and background for five minptes each cvery hour,

Most of these sauples decoyed to background with the 10,6 hour half-life of
1273, Two samples, however, showed positdve residual aciivity afver decay of the
ThZ. These curves were enalyzed by drewing en eight day half-life line through the
longer-lived corponents and subtracting from the totel curve, Sinco the residual
e2:ivity decayed with a hali‘-lifel of ﬁ-lZ bours, this was considered as confirma-
t+iun that the longer component waa I-131,

These rosults occurred in samples collected between 1200 and 2000 on 12/3/49
and 1400-2000 on 12/5/49., The sample precciing the positive one on 12/3 decayed
fi'uh nc sign of a longer half-1ifc, The one follomdng showed very slight signs
of devieting at the cnd but the activity wes too low to mensure accuretely, Sam-
ples preceding and following the positive value on 12/5 showed very sliglit devia-
tions from a straight decay towards the ond, Tho two positive decay curves are

given in Figurcs 43 and 44.
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VII. AIRCRAFT WFASUREEENTS

4. TFlight Plan
A briefing was held at 0615 3 December as to the latest weather and the

forecast position of the meximm concentretisn of the radicactive cloud, The aire
crew then proceeded to the Richland airport, After takeoff, the first chack point,
Richland airport, was crossed at 0654 3 Deccaber at an sltitude of 1000 £t MSL,

The map  4n Flgure 45 shows the track of the morning flight. Whers ropeti-
tion of certain legs occured, they were omitted on this map, but a complete log of
tais first, or morning survey, es wsll as the rest of the ho-day operetion is in-
cluded in Table 17 at tho end of this section,

T e —
First point of landing wes Spokene AFB at 1102 3 Dacenber for the purpose of IJ
picking un~ who had flown from Washington, D. C. for the rum,
this time the morning flight was discussed with and plans were made to |

cover the arsa in the vicinity of Spokane during the afternocon,

The £light crew, with 1left Spokane at 1236 3 December and proceeded

__on the Ilight outlined in Figure ZA | Evidence of high concentrations of the radioc-
active cloud was found in the Davenport area and thorough investigation of the

g

regior was made with cross-section flights at different altitudes,

Finelly, at 1645 3 Decombor, the aireraft arrived over the Richlend cirport
%o conclude the first dsy's operstion, No attempt was made tc enalyze da:!::; from
this flight after landing although = brief critique was held. Flans wersa discussed
for ancther attempt to intercept the cloud the next day, )

Because of difficulty with the external countar, taks-off on the 4tk of Decem=

- ber was considerably d-elayed. 4t 1139 hours, however, the aircraft was over Kiona,

10 miles west of Richland, and tizmed cn a2 course to Yakima and the mwsb@g

ares, where the cloud was forecast to move under the influence of winds which had

shifted from westerly to northeastarly,
The highest reading of the day was found on the Kicna-Taidna leg, with secon=
' ST,
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ry peaks on the Yakima-Ellensburp, Ellensburg-Beverly, and Quincy-Mansfield legs.
¢ flignt worked on into Spokane before returning to Richlend to conclude the opere-

tion,
B. Instruments

Figure L7 is a combined record of the data obtsined from the conductivity
apparatus, the NRL unit and the filter analyses for 3 December while Figure 48 gives
the data from the same instruments for 4 December, The most practical purpose that
these charts serve is to give correlation between activity levels, altitude, and
time, Figures 49 and 50 present the data obtained from the instruments in terms of
constant activity contours, ‘

411 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 picture obtained is for an average elevation of 1000 to
1500-ft. above the ground.

The best vertical cross-section could be obteined either with two aircraft worke
ing two altitudes{;%ﬁ?ﬁtaneously or by correlation of flight data from one altitude
with that teken by ground survey teams, Since only one aircraft was used, the se~

cond method is the basis for the discussion which fol¥ows on flight data,

Several seccondary peaks were recorded on the conductivity throughout the re-
meinder of the flight as far as Odessa. By comparing the I-131 contamination over-t
lay (Fig. 59) over Fig, 49, it will be noted that tho red flight peth very nearly

encompasses the outer edge of the iodine deposition pattern and cuts the nighest
ground value from halfway from Richland to Xiona to a short distance northwest of
Kiona, more or less in the same place that the conductivity and NRL gave their best
response, While this leg is best exvlained, 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 project, rather than to the north on the second day and néreea with
the deposition pattern as it vas ‘actuam recorded by ground measmménta. Had
this condition been realized at the time of the flight, the iodine may have been
tracked to a fair distance in a southwesterly dirsction,
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C. Airborne Filters

In & search to finc a chericel egent vhich would iuprove the collection of
incdine for the WS #5 filter paper, twenty-ninc »f the filters exposed werc in-
prugneted with either AgNOB, NaHSO.

3
entire group exposed during the twe-dzy operation showed activity with e helf~

, or NaOH prior to oxposure,- Only two of the

1ife of grecter than that of Thorium B, The half-life of the activity on both of
these filters was approximately that of I-131, 4 decay curve on each of these
papers is given In Figure 52, The activity on these filters was picked up on the
second eand third legs of the first dey'!'s operation; the sameAlegs on wbich the NREL
uit indicated the presence of garma radiation, The NRL was ﬁhe'only instrument
on the zireraft which would discrinminately record only thet type of radimticn.

Une of these two filters wes troated with NaHSC3 vhile the other was plain,
The count recorded on the treated filtcf was grecter than that on the plein paper
(216 cpm to 170 cpm) but the cxposure timo was longer for the treeted paper (15
min, to 9 min,), It appears, therefore, that the treated paper offered no ndvantage
but a definite conclusion cannot be dérewn fron only two specimens,

Filters which were left in for the entire flight on cach dey sh&wed nothing
nore than natural activity,

By extrapolation of the decay curves in Filgure 52, values of 170 cpm and 216
cpm at 1200 3 December were found for Filiers 3-4 and 5-6, respectively. 4n ex-
tract of the flight log below shows the exposure time for each filter,

goint No, Positiog o _Téng o élziﬁuée- -
3 Connell 0709:55 1500
A Lind 0718:47 180C 9 minutes
5 Lind 0721:4C 2500
6 ~ Riperia 0736253 2500 15 pinutes
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For o flow of 450 cu fi/min torosugn each filter, we hav.

For Pilter 2=/ Counter Georeiry: 5%
170 _com = 0.0LY, o/mfeu £t
450 x 9 -
0,041, x 20 - 0,818 d/m/cu £t

or 1.33 x 1078 uc/liter

And for Filter 5-6 ' Counter Geometry: 5%
216 cpm - 0,032 cpm/cu £%
450 x 15 -
£.032 x 20 - 0,640 ¢/m/cu £

or 1,03 x 1078 uc/liter

D, Scrubber finalysis
The airborne scrubber ras in the line from take-off at Richland wntil

arrival over Garfield at 0914 on 3 December or for & total of 140 minutes and
serubbed 11,200 cubic feet of air during that time, I was renoved from tre line
tecause of the 2dverse effoct it was having on the performance of the c onductivity
apparatus, The pressure drop across the cecustic solution caused the airi’lo.w through
the collacting tube of the conductivity unit to fall below design tolerance making
interrolation necessary when analyzing the results,

Back in the laboratory, the scrubber solution was divided ints two parts, the
liguid cvaporated, and the residue counted,

Results of the counting wores

Part T Part I
Counts per ninute - 162,9 220,2
(Corrected to 1200 hrs
3 Decenber)
Crounter Geometry - 9.75% 23.0%

122644 o
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For one-half the air-flow, the first half of the solution gives:

162 cpn x 10.25
5600 cu ™t

or 4,76 x 1077 wuc/liter
Tne second helf glves:

220.2 % 4.35 -
5600 0.171 d/m/cu £t

or 2.73 x 1072 uc/liter

i~
P
P
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moble 17
Flight Log for 3 Docember 1949
{ Point Position Time 4Lltitude Teup,
Bo. | PST 1SL og
1 Aichland 0654230 1000
2 Connell 0707:35 1000
3 Connell 070%:55 1500 3.7
FA Line 0718:47 1800
5 Iind 0721:40 2500 3.5
6 Riparia 0736:53 2500
7 Riparia 0740:23 3000 2.7
8 Lind 0754:05 3000
9 Lind 0802237 3000 2.7
10- - ‘Odessa 0812:03 3000
11 Odassa 0315:02 3500 1.6
12 Ritzville 0323:16 3500
13 Ritzville 0832:25 2500 - 3.5
1 Winona 0844:00 2500
15 Winona 0847:40 3000
16 Pullman 0900:25 3000
17 Puliman 0904:40 3500
13 Palouse 0909:02 2500
19 Palouse 0911:26 4000
20 Garfield 0914:33 4000
121 Carfield 0917:15 4500
22 Oaksdele 0920:45 4500
23 Oaksdcle 0924:25 5000
24 Malden 0928:55 5000
25 Malden 0935:17 4500 =1,6
26 Chency 0941:25 4500
27 Cheney 0944:20 4000
28 Harrington 0956:25 4000
29 Harrington 1004:56 4000 1.0
30 Roundhouse 1019:20 4000
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Flight log for 3 December (econt.)

Point Position Time Altitude Temp,
No, PST MSL °C
3 Roundhouse 1023:20 4000
32 Spangle 1030:45 4000
33 Spangle 1033:10 3500
"34 Rosalia 1039:30 3500
35 Rosalie 1042:20 3500
36 Cheney 1048:30 3500

‘ landed at Spokane AFB at 1102
37 Spokane AFB 1236:50 3500
38 Davenport 1246:55 3500
39 Davenport 1247:25 3000

¥ 40 Harrington 1251:40 2000
41 Harrington 1253:25 3000
L2 Rodna 1303:05 3000
43 Rodna 1305:43 3000
&l Malden 1312:10 2000
45 Mnlden 1315:25 3000
L6 Tekoa 3000
47 Tekoa 1324:40 3500
48 Cheney 1337:55 3500
49 Cheney 1341:45 3500
50 Davenport 1352:55 3500
51 Davenport 1355:20 3500
2 Tilbur 1404325 3500

l 53 Wilbur 1407245 3500
54 Donos 14206200 3500
55 Datrs 1430:15 3500
56 River Bend 1440:20 3500
57 River Bend LA 45 3500
58 Dan Z-2( 1458:10 3500
59 Dan Z-26 1500:10 3500
60 Devenport 1513:00 3500
61 Rocklyn 1515:35 2500
62 Reardan 1523:00 2500
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Flight I.og for 3 December (cont.)

Tsom | Position | Tize - Al itude " Temp,
- Yo, B | __x
63 Renrdan 152€:05 “ 3000 ‘!
64 Rocklyn 1533:00 i 3000 '
! :
65 .  Rocklyn 1536:25 : 4000 :
66 i Roarden 1543:45 \ 4,000 |
! .
Y Rearden 1549:50 | 50003500 \
68 19-% 1558300 ! 3500 [
To i ;
69 Harrington 1558:00 2500 :
To :
70 { Odessa 1679:50 : 3500 :
H ! t
71 Odessa | 1610:20 3500 !
.72 Ritzville \ 1618:50 3500 '
73 Ritzville -‘ 1620:15 3000
4+75 . north Connell | 1633:20 .1 2000
to
76 Richlend Airport \ 1545:00 | 2000
1
i I
L

i 122702
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Flight log for 4 December 194°

Point Position Time Altitude Temp,
{ No. rST MSL oC
1 Kione 1139:35 2000 ' + 3,0
2 Yakima Airport 1203:32 2000
3 Yakima Alrport 1208:19 3000 + 1,2
L Ellensburg 1221:02 3000
5 Ellensburg 12243200 4000 + 2,2
6 Yakima Lirport 1236:14 4000
7 Yakima Airport 1240:23 5000 + 0,5
8 Ellensburg 1251:14 . 5000
1

9 |  Ellensburg 1252:16 3000

10 ‘, Beverly 1311:07 3000

11 |  Beverly 1315145 2500

12 l Vantage 1312:13 2500

13 ! vantage 1323:38 2000

14 l Beverly 1326:40 2000

15 ' Beverly 1328:16 3000

16 Quincy . 1340:40 3000

17 Quincy 1342:15 3000

18 Mansfield 1358:48 - 3000

19 Mansfield 1400:07 3000

20 Coulee Dam ‘ 1/13:50 3000

21 Coulee Dam 1417:37 3000

22 Odessa 1435:35 3000

23 1 Odessa . 1438:15 3000

24 Davenport 1453:03
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VIII., Devesition
A, Ou Area
calls were received at the coordination center as eerly as 5:00 am on

12/2 indicating that any person who had welked outside of a building returned with
shoes that counted above the warning level on the foot counters, This was the first
indication of the very strong deposition that had occurred in the areas, Surveye
with portable Geiger counters were made on 12/3 around the arees and a few vegeta-
+ion samples were obtained at this time, During the following week, the area vas
blocked off in one mile grids and CM readings and vegeta.tion. samples taken at the
interscction of eﬁch grid, ‘
— .. On 12/3 portable GM surveys were made in the 200E and 200W areas and betwsen
the aress, In'the 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 G¥, 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
perimeter fence to a point just south of the stack, & second traverse was then
made 0.1 mile north of the first one, Six readings on ground and vegetation were
made for each treverse, 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 given
in Table 18, not correctod for background of tha instrumont,

12270y
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POPTABLE InST THOTRUHENT SURVEY - 12/3
200E 500 “YDS., S, FROL WEST PrRIMETER FEACE .
Iocation VGY Readings ____ Tocetion ;_ VG4 Readings _ ..
Cround (Vegetation | IGrourd ! Ve zctat:.on
¢/m c/m Te/m . c/m
1 :
At south fence 180 400 5040' N. south femce| 250 | 600 |
560! N. south fence | 180 500 5600! N, south fence | 300 | 602
1120!' X, south fence, 200 500 6160t N. south fenccl 250 | 600
1680' N, south fence| 350 650 6720' N, south fence | 300 500
122401 N, south fence| 350 650 7280" ¥, south fence’ 150 | 350
{2800' N, south fence| 200 400 780! N, south fence , 500 . 800
3360! N, south fence| 200 400 £500! N, south fence | 300 H 600
3920! N, south fonce | 300 650 9150!' N, south fence. 350 | 600
L420! N, south fence| 350 ° L 650 At, N, fence 150 ] 500
_ ZOOE ~ TAST FZRI/ETER FENCE
Iacation VGM Roadings ]
_ Ground Vegetation !
e/m c/m
NE corner 200 400
Middle | 200 300
SE cormer _ i 180 300
| 200W_AREA
0,1 iile North of Gate 0,2 :ile North of Gate
location VG Readings ) VGl Readinfgs )
Grauud Vegetation | Ground Vegotation]
e/m ¢/m c/o oﬂ |
|
East fence 400 1000 450 800 :
L00! West, East fence 400 900 300 900 !
800! West, East fence 400 1000 500 1000 '
1200' West, East fence 400 1200 450 900 !
1800! West, East fence 450 1600 400 1000 :
South of stack 500 1700 400 1200
e T T e — —
BETWEEN _AREALS ,
Lasation YGi Reedings -
' -%ﬁ@. Vegetation |
— n _%
Route 4S M. 3 400 750 'j
Route 4S Mi, 2 400 1000
Route 3 Mi, 3 500 1000 l
Route 3 M, 2 500 1000 |
Route 3 Mi, 1 20 800 ‘
Route 3 ki, O 240 500 1
PN
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Normal readings on the vegetetion in fhc most active parts of this region are
< 150 ¢/m., The 200F Arzas appeared to be reasonably uniformly contaminzted al-
through readings were apparuntly slichtly lower at the sast end of the area,

on 12/5 a survey was made in the 200W area to determine deposition on various
surfaces, During this survey samples of soil aﬁd vegetation were teken for analysis.

The results of these samples are given in Teble 19,

Tebtle 19
SAMPLES FROY 200 WEST AREA - 12/5
; Iocation Soil N : Vezetation
X muec/kg muc/k
{
i NE corner 2200 West Area 72 - 6690
{ NE corner 200 Vest Area 18 ; -
! 1000 yds. N 200 West Gate : 18 28,400
¢ 200W Gate . g2 , -
! 5001 south 200 W Gate i 28 : 14,200
000! south 200 W Gate : 18 : 7,020
SE corner 200 Yest area . 42 . 3,330
Near 292 Bldg. - 100's stack + 120 = 290
. e ! I |

It wge impossible to make gnod G¥ surveys in ths region of the stack because
of the high backgrounds from the fans, 4 survey of the guard tower in thce NE cormer
of the T'plant indicated a general reading on all wood surfaces about 1000 ¢/m
above beckground, In geﬁcral it was found that rcadings on wooden power polcs wore
sbove background by 100-1000 ¢/m and that the activity scemoed to collect in cormers
and rough spots as would be expected from dust perticles, 4 metal screen on tae
gaard towor at tiae WE corner of the "T® plant gave readings about 2000 ¢/m above
background vhile the wood was only about 1000 c¢/m above background. This was con-
firmed on the metal screens on the windows in the Site Survey headqﬁarﬁers in the
200E Arce where a resding of 1000 c/m above background was obtained on 12/6, 4
chemical analysis of a strand of this wirc showed that it was an iron wire with a
trace of zinc indicating a possiblc zincecoated wire,

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 oﬁtai:ing pore

teble GM readings and vegetation samples at each grid intersection., The rosulte
b

S —————
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of the VCGM survey were immediately availabie for study while tne sammles were
analyzed the following week, A& rough map showing the vegetation readings obteined
is given in Figure 53,

Additional samples were teken during the following month from ell portions of
the reservation and the results extrapolated by the eight day half-life of lodine
to 12/3. The results of this survey ere given in Figure 54 which is an iscactivity
map showing the extent of I-131 activity on the reservation., This map is a sum~
metion of about 600 individual results,

This figure indicates a very strong deposition pattern at the 2000 Gate and
elong route 3 between the arcas, The distence from the stack to the center of

— this maximum area is about 2-3 miles vhich egrees well with Sutton'e estmte for
a moderate inveréion condition, The maximum ectivity in an individusl samplc was
28 uc/kg from a sample collected near the perimeter fence directly east of the
stack,

The major part of the acfivity leaving the immediate vicinity of the 200 Areas
tralls off south in a very narrow band widening toward tho lower end of the reser-
vation, The two apots of 500-1000 muc/kg on the Wahluke plateau north of the
reservation are characteristic of the deposition patterms in this area, ‘hen ac=
tivity is found on Wehluke it is usually in these two aporoximate locastions, The
direct southerly deposition is slightly irregular since the normal patter is
slightly wider and shifted to the east, For comparison, the readings obtained on'
samples in November are listed in Table 19, This will give a good indication of
the tremendous increase in readings occasioned by this run,

1122707
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Table 19
TEADINGS FOR - NOVEMBER

Iocation I-131 Cone,

mic/k . J
Richland <2 )
Eanferd <2 f
Benton City l <2 l
200W Gate 13,2 i
Near 100 Arsas <2 i
Security of 300 Arsa <2

Figure 55 presents the results of the analysis of the vegetation collected in &
survey up Rattlesnake Mountain which is one side of the Bentor gep at the southwest

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

et the Yakima River two miles NE of Benton City and thc swrvey in a line NW of the
starting point., The activity found in samples at various 2ltitudes is designated by
the height of the crosshatched portion with 1/2" equal to 1000 muc/kg., It appeers

— from this chart 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

immediately south of Benton City.
B, Off-Area |

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
the bulk of the cloud, As thc data began to arrive from thuse survcys and the area
surveys it was apparent that a considerable concentration occurred to the south of
the reservation. As a result, the later surveys were directed mainly towerd The
Dalles, Goldendale, Walla Walla, etc,

Figure 57 is a map of the roads covered in the three week period following the
green run, Samples were obtained every five or ten miles depending ugon the actiw -
vity expected in the Eegion. This figure 1s a base map on which the following maps
may be overlaid to orient them,

Figure 58 is an overley indicating the individual readings obtained at each
off-area sampling location, The results are in terms of muc/kg with &1l values
corrected to 12/3 by means of the eight day half-1ifs of I-131. The ususl estimste

ST
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of the sensitivity of this anclysis is 3 mic/kg., For this work, however, the con-

tamination in the laboratory ventileilosn systom was such that velues up to 10-15

mic/kg were obteined on blank samples at thc beginning of the weck of 12/5. During

the period that these samples were analyzed the average blank samplce gave egbout 5«6

muc/kg, For this reason the oversll limit of sensiiivity for consideration of

thcse results was estimated at 10-20 muc/kg.

For usc in analysis of the deta the averoge blank for the analysos performed

for several of the trips is listed in Table 20.

Tzble 20
BIANK VEGETATTON ANALYSES
Iocation 1 Blank Samples

eximm Average

muc/k.g muc/kg
Hellula-Pendletcn-Yalla Falla 29 1
Yakima Berricade Wenatchce-Ritzville 23 9
Walla Walla-Spokane-Kettle Falls 23 10
Toppenish-Muryhills-Umatilla 5 4
Blggs-Klameth Falls-Pendleton . 5 4
Arlington - 3
The Dalles to Hood River - 3

Figure 59 is an isosctivity chert propared from the values in Figure 53, This
map presents the contamination found in an erea bounded by Ellensburg, Kettle Falls,
and Baksr, The very pronounced southerly trend is agein noted in this mep, Con-
centrations as high as 500-1000 muc/kg extend well below Benton City into the Horso
Heaven Hills, . Concentrations as high as 500 muc/kg extend NNE abeve Odesss
(about 80 miles) und southwest to The Dalles, Orugon (zbout 110 miles), 4 pro-
nounced deviati.on from the general Northeast-Southwest pattern of this contour
. occurs in the narrow strip which protrudes to include Walla Welle, The 20-30 muc/
kg area is doubtful becausc of the peculiar geogrephy of the roads and the high con-
tamination occuring in the analysis, The limits of the area surveyed cre marked
by the dct-dash line,

Unfortunately the lack of roads and the snow encountered at the end of December

did not ellow an examination of the ereas wast of Walla Walla in the Rlue Youwnteins
[1227109



and west of Goldendale in the Cascade Mouﬂtains. Such roeds as are avcilcohle in
this region werc impassible at the time,

Figure 60 18 a map of the same ares covered by Figures 5-7 showing prominent
fecature of the tcrrain which could affect the travel of the cloud,

C. Miscellaneous

Five shellow pans 20" x 207 containing ebout one liter of water were ploced
rt #ive locatisns neear the 200 Lrecs on December 2 and ccllected feor zanlysis ca
Tecomber 5, The object was to obtain information on the rate of fell out of I-131
in a body of water., The activity collected by tanese pans and the everage air con-

centration at ench locztion us measured by the scrubber is given in Table 21,

Toble 21
ACTIVITY Il wATER PallS
Iocation Total iLctivity in Average Ceonc, Deposition
Water in Alr Rate
muc ue/1 x 109 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 10
200 East, Tower 16 45.6 1460 1,0 x 10+
200 East, SE 22,8 450 1.6 x 1
Hanford 12,3 37 1.1 x 104

The deposition ratss in the above teble were calculated assuming that all of
the activity in both the water and air was obtained over a 12 hour pericd., This
is & close approximetion for the scrubber since at ecch of these locations the
scrubber velue was available only through 12/3., The ratios ere remarkably con-
sistent considering the nature of the experimont. They are undsubtedly moydmum
figures since: the air concentrations were measured for e much shogter‘period of
time than the water pens were expossd.

L scries of ten vegetation samples were picked up from the immediate vicinity
of the same scrubbcr and analyzed for I-131, The results of this test arc given
in Table 22,
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LCTIVITY O VEGETATION

Location Vegetation Average Conc.'l Doposition
Activity in A3r Hate
Mazzimum dverage G
muc/kg muc/Xg uc/1. x-10 uc/hr/meter2/uc/1
200 West, Tover 15 10,908 6584, 840 1.3 x 10°
200 Test, Tower 4 4,897 3378 1400 4.0 x 103
200 East, Tower 16 4,64 33, 1460 3.8 x 107
12Co East, ST i 5,266 3899 450 1.4 % 206
j Faatord | 1,022 445 37 2.0 x 106

The deposition rates were calculated assuming a 12 hour exposure zoné a 2 kg/
me":.er2 vegetation cover, These results are higher thnn the water presumsbly dus to
the greater arec. of exposure on the vegetation,

T Both of these values are within e frctor of 10 of the value of 10° ue/meter/hr
per uc/1 calculated 5y Parker(lz) from data on atuospheric pollution, emission of
discrete zctive particles, ~nd former I-131 deposition date, A&pparently the values
for vegetation are slightly higher and the value for water slightly lower thon his
assumption,

The décay.of the I-131 on tho veogetation is available from a number of measure-~
ments made in January, 1950, In reviewing this data, it should be bermo in mind
that results from individual analyses may vary by a factof’of 3«4 duc to uncer-
tainties in sampling of the various portions and therefore differcnces ia dry
weight and surface area.

. In Figures 61 and 62 are given deccy curves of the I-131 as measured at wide-
spread locations, In overy case the general trend of the activity follows the

¥nown decay of the iodine within the esperimental error of thc measurements,
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IX. Biologirel konitoring

4. Botany
Potted plants o wheat and winter peas were placed at five different sta-
tions throughout the area on the =fternoon of December 2, 1949, These plants were
left exposed until 1:00 p,m, on Desember 3,

The stations selected were in :t.hc 61/ Buildings throughout the Hanford Area
to allow protection to the plents in case of freezing weecther during the period of
exposure to the guases.

At Station #1, which was the 814 Building located at tﬁe center of the north
fence in 200 West Area, one of each type of plant wms placed inside of the building
end one of each type of plant was placed outsids of-the building, The same pro-
cedure was followed for Station #2, 200 Fast Area west cemter, Station #3, 100-B
4rea southeast, Stetion #4, 100-F iree southwest, =zmd Station #5, Nerth Richland
north, _

The plants were as they had been growing in the greenhouse at the Boteny
Leboratory at 100-F Area except for the wheat plants, which were placed at Stations
#1 and #2. The soil of these plants was covered with a layer of pareffin to
éeparate the soil from the stmosphere, ‘

After the plarits had been exposed to the radicactive gmses, they were brought
back to the Botafxy Laboratory, Samples were immediately taken from the plants
and cne gram portions counted direcily on tho first shelf of a mica window counter,

Plants which were placed outside of the building at Station #1 and #2 accu-
mulated the moét activity, The average activity in microcuries per k:ilogram for
the aerial portions of these plants were as follows:

Station #1 Station #2
. Winter peas . 1.0 Winter peas 2,1
Vheat 1,7 Wheat 2.2
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The samples of those plants which were pléced inside the buildings at Station #1
and #2 had average activity of less than 0,1 microcuries per kilogrem for the
aerial portions of the plants,

Semples from the plants placed both inside and outside at Stations #3,=#A‘and'
#5 had average activities of less than 0,01 microcuries per kilogram.

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

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

the activity of the plants at Station #3, #4, and #5 would tend to indicate that

there may be a small amount of activity translocated from the tops to the roots,

B, Zoology

_ As a followup on the special dissolving of Docember 2, considernble em-
phasis was placed upon the collection of birds (principally fowl) apd marmals from
arbitrary locations on and near the reservation, A total of 68 animals were as=-
sayed for iodine131 in the thyroids. Levels detected in birds ahd manpals are

given in Table 22:

: Table 22
SUMMARY OF ACTIVITY IN BIRDS AND MAMRAIS
_BIRDS MAMVALS
Iocation Number Maximum Avera Nurber Maximum Average
uc/kg chEE uc/kg uc/kg
100-B to 100~D 5 110 47 0 - -
100-H to 100-F 5 9 5 2 FAA 30
Hanford 7 33 15 3. 30 2.
300 Area 2 1.4 1.3 0 - -
N. Slope of Rattlesnake* 10 270 87 12 300 160
200 N 1 9 9 0 - -
Benton City to Prosser 4 26 12 0 - -

The beta activity was then less than 0.5 uc/kg in all cases.

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

Seven mallard ducks from Lacrosse and one from Kennewlck were also assayed,

-
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The highest levels detected were from specimens collected about three weeks
following the dissolving, Since 4 uc/kg approximates the tolerance for 1331 4n
tissue, it may be concluded that nearly every specimen of wildlife within the pro-
ject boundary will have received in December and Januery thyroid irradietion very=-
ing from tolerance to 80 times tolerance daily.
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7 The weather conditions at the tine chosen for this run were rather poor in

that the atoosphere was unstcble and winds shifted direction vedly. rrovably tae

|

rost significant information in evaluating the results is the radio sonde neasuree

nents mede at Richland by tae Air Forces. From these plots, 1t may be seen thet in {
spite of the inversions occuring closc to the ground, the upper atmscspunere was very
unstable with a lapse rate approaching the dry cdisbatic rate durinz the periocd of
| svoluticn. Under these conditions, it is difficult %o compere the actuzl results

with-the thearetical values of Sutton!s since the goses we:;e exitted iato or ine

version close to the ground with some cr all of the fumes escaping into the un-
_stable upper ctmosphere, For purpcses of comparison, we have chosen to consider
the diluticn as cccuring accordirng to the coefficients quoted for the large lapse

condit —
Establishment of theoreticsl values of the concentration at amy given loca=

tion at a given time is aade difficult by the shifting wind directions cnd speeds
snd the failure of the sampling technique to give a good I-131 evolution curve.
An examination of the wind data indicztes that the early portion of the fumes
would travel east ond north., Sometime between 0100 and 0400 on 12/3 the wind
shifted so thet the fumes would tond in e more southerly direction toward Richland,
The avolution curves indicate that the xsnon peaked a2t about 2200 = 2330 while

the iodine did not appear in significent quantities until after this ting and
penked gt 0200=-0400. Thus it appears that the bulk of the xenon with only & smll
{raction of the isdine went in = ncrti-easterly direction before 0200~-0300 an

12/3 while the tulk of the icdine travelsd in = southerly direction cfter 0300~
0400 nn 12/3. The spceds varied widely from 10-20 mph a2t the statt to 1-5 mph

at ‘12/3. Sinee the data is inadequate t) estirate the travel on ez hcur to houwr
basis, an average speed of 6-7 mph was choser. -

The scrubber, constamt air monitor, and counting rate neter data indicate

1122715 | e——
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that the I-131 passed over the 300 dres, Richland, Benton City arez on 12/3 with
the mexdmum about noon. Wind speeds near the ground at this time near Richland
were 5-7 mph with speeds as low as 1-2 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 region were from the scrubber
taken from 1200-1400 on 12/3-and the constant air monitor at 300 area. These
instruments indicated concentrations of 1,6 =-3.5 x 107 uc/1 on the scrubber and
a Daxirum tiree hour concentration of 10"6 uc/1 at 300 Areé, The factor of three
difference in these readings is probebly due to the differences in calibretions
of the two instruments, The values are = factor of 2-5 lower than would be esti-
nated from the Sutton equations for an evolution rate of 0,05 curies/sec and a wind
velocity of 5 mph with unstable air conditions. This would appear %o be an ade=
quate choeck considering the iack of information on the location of the axis of the
cloud and the unknown form of‘dilution.

The plot of the conductivity from the asrial survey on the morning of 12/3
shows two peaks,one close to the project betwesen Richland and Connell and the other
at Ritzville, Two suppositions may be advanced concerning these peaks,

(1) The "highs" represent the two peak output concentrotions of gases fronm
the dissolving operation, The ane farthest froo the reservation could well be the
Xe-133 while the I-131 is just leeving the project,

(2) Assuning that the above is true, the gantle'shift of winds from the north-
west end west to southerly and northeasterly caused the fodine to veer to the north
during the morning and afternocn of 3 December, depositing contamination found on
the vegetetion near Odessa.

These theories are substontiated by the following facta;

(1) The peak farthest from Eanford during the morning is aporoxinetely 70
miles from the dissolving stack, These readings were made from 0815 to 0840 hours
<SRk
1122710 | _ o
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or at a mean time of 0827, <& mean wind of'é.s fror the WSJT would plrce tiis peak .
a2t the stack et approximately 2148 Eours on the 2nd which is rcasonably clese to
the true value, The icdine peak wes estimated to be ot 0200 on the 3rd, For e
rough estimate, the same wind speed can be used to ploce the iodine maximm at 33
miles frorm the stack at measuring time (0700 3 December), This checks with the
position of the second "high"™ on the morning flight. -

(2) No I-131 was found on the filters east of the flight betwsen Lind and
Riperie. This could be the boundery betwsen the two highly concentrated clouds.

(3) Movement of both of these ™highs" morthward sirmultaneously would plece
the Xenon at Davenport and depnsit the iodine necr Odessa, Therefare, if no iodine
‘was present to any extent east of Lind, thc scrubber had to collect whet it did on
the Richland, ILind, Ripariz, Lind, Jdessa survey, In this case the zuount of aire
flow through the scrubber ccmld be reduced by a factor of 2-2,5 and the iodine con-
contration reised by the saro factor and fells in line with the figwres obtained
from the filters, If wo can fely on the agreement of the tws methods of scmpling,
(filters ond scrubber) then an approxinate calibration for the conductivity eppara-
tus cen be mode, On page 48, the flight legs between Connell-Lind-Ripcris, whexe
the iodine was detected, show & mean valua of 12 divisions above background fer
the conductivity, A&ssuming that 1/3 of the roading (or 4 divisions) was ceused
by the radioactive iodine, we have:

1.4 x 1078 =  0.35 x 10-8 uc/1iter/div,
A

or 3.5 x 1077 ue/1itar/div
Fronm this value, the highest concentiration encountered on the two-day operation was
1 x 10~7 uc/liter at Davenport (100 rdles],
According to Sutton's estimates of this concentration with on estinated evelu-
tion rate at the peak of 0.6-1,5 curies/sccond and a large lapse conditicn, the cone
centration should be on the order of 1-2 x 10'6 uc/l, o veluc 10-20 tines the cne

ohtained,
o d
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Consldering the number of ascumpiions ihvol&ed in the calculatisn ancd the calibro-
tion of the equipment, this could be coasidered witiin the error of the mecsurenent,
The above calibretion is corrzet te the crder cf magnitude only but serves to show
the iacreese in sensitivity of the vibrating condenser monitron over thc eleciro-
wmeter tube circuit for which F, J, Davis gives a sensitivity of between 10'8 and
1077 uc/1iter/division,

The large deposition on vegetation to the south of the stack, thzn,undoubtedly
occurred from the goses leaving the stack after 0200-0400 on 12/3, An interesting
comparison with the theoretical velues mey be made by compafing the Sutton values
to the air concentrations frow tne deposition rates estinated'in scetion VIII, If

_wWe assuze that the average exposure time in the 100-500 muc/kg region between Kiona
and The Dalles was 20 hours, then the concentraution must have been 1-5 x 108 uc/1,
Suttont!s values for a lerge lapse condition would indicate 5 x 1078 o 3 x 1077
uc/1, assuming a wind speed of 5.5 mph and an evolution rate of 0,05 curies/sec,

Although no conclusive sﬁatements as to the validity of Suttont!s treatment
when applisd 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 are evidsnt concerning use of
the aircraft for tracking such activity:

{1). If at a1l possible, a running plot should be kept in flight to determine
regions of highést activity while in fligkt., Xnowlodge of tho existence of areas of
concentrated activity is of-1ittle use when tho information is brought to light dgys
after the cata ia teker. Values plotied every thirty or forty minutes (or at lesser
time intervals if requirad) with baclk:round subtracted will enable the opsrator to
sketch in lines of equel intensity and furnish the pilot with a flight path which

weuld either remein in the concentration for a longer sampling period or find even

higher values, Ay
1227718
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(2). The services of two or more aircrﬁft could grcatly increase the amount of
monitoring coverage for a given pcriod of time, Working 2s a teem at the same or
different altitudes, thc progress of a cloud could be traced botk laterally and
vertically,

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

- to cover by surface vehicles. The degree of accuracy was very close, Under the
worst possible meteorological conditions for such a test, the airbornc instrumonts
dectected the radiocactive gases at a distance better than 100 miles from the stack,
Under favorable conditions, it was estimated that with the same concentretions this

distance "could have been increased by up to a factor of ten. |
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FIGURE ~ 61

DECAY OF AGTIVITY DEPOSITED ON VEGETATION
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.t OF ACTIVITY DEPOSITED ON VEGETATION
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