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I. Introduction

On September 13 and 1%, 1562, 8.3 curies of 1odine-i3l wers emitted from the
Hanford Redox Planﬁ at a rate of from 0.35 t5 0.65 curies per hour for a perisd
of approximately 18 hours. During ihe emission, the plume trajectcries were
plotted from meteorological data and samples were collected across the predicted
plume trajectories at several altitudes and at distances up to SO miles from th
Plant. Filter, charcoal trap, and air sampiss were collected during the emission
using aircraft; and caustic scrubber, vegetation, and milk samples were collectad
during and after the emissicn at selected ground sitations in the usual manner.
Appropriate background samples were collected before the test %egan. The data and
conclusions are given in tiis report.

IT. Suumary

A controlled iodine-~131 emission from the Redox Plant was started at about
1700 local time on September 13, 1962, and continued for about 18 hcurs. The
emission rate was controlled between Q.35 and 0.65 curles per hour. During the
emission, filter and air samples ware collected using aircrart and fixed ground
ccllectors. Followlng the emissicn, sets of vegetaticn ard milk samples were
also collected. All samples were analyzed locally for 1131 and some alr samples
were analyzed at ANL for kryptca-85 and radioxenon.

The wost important set of sauples wes ccllected on the morning of September
1h,' along an arc abtcout 5O miles downwind from
the Redox Plant. Filter and air samples were ccllected at regular intervals along
the érc in three passes, at 1000, 2000, end 3000 feet above the terraln, respectively.
Guidance in choosing the sampling time and altitudes and in selecting the arc tc be
flown was supplied by the Hanford meteorology staff, using plume trajectory predic-

tlouns.
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As predictable meteorologicslly,'ﬁo signidicant 1131 concentrationg were ob-

131
—-+ results

eerved on the filters exposed at 3070 feet, tus significartly high I
were obtained in fhe predicted plume pcaitiors a+ 1000 ard 2000 feet. ackground
flights made at 1500 and 3000 fz2et cver the same terrain on the previous day; before
the emission was started, providsd refereace data.

Other filter samples were takaa over tze raags of about 1 5> 25 miles down-
wind of the Redox Plant using tihe Hazford Eesch:iraft plane

131

The I plume was detectad at several pciats out to about 10 wiles by means

of a gamma scintillation monitor car-led 1= the Eeechéraft. A Geliger cocunter-
filter assembly was not sufficiently aen;itive to detect the
plume. High 1131 values were obtaired on mary filters collected downwinl of the
emission point out to about 10 miles, but the results at 20 to 2% miles were nci
’rlcarly positive unless more then one tass was made through the pluze. The sensi-
tivity for detection of the plume by f£ilter sampling was seriously hampersd by

the high concentrat*on of fresh fallout i- the alr at the time cf the test. Greater
air flow rates through the filterz wculd also have increased the gensitivity.

High Kra5 levels were fournd o sore alr samples ccllsczed a% 50 miles, showlng
the presence of a plume fron the seraratiors plants in the vicinlty expected. The
Kiﬁs detected was virtually all emiited from the Purex Plant, however, rather than
Redox, the concentraticns beilng Just az high cn Sertecter 13 as on September 1.

A large numter éf air filter, vegetatlon, and milk aamples were collected at’
ground stations befcre, during, and after the test emissioa. They were collected
over a large area about the Harnford site, some as part of the norﬁal regional mon-
itoring program at Banford, ard others as special samples rol;cwing the test; From

131

the samples collected on September 14, I concentrations above the background due

to fallout were found only in caustic scrubter air samples collected in the 200-E
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-10-
and 2CO;N areas and in sagebruah samples collected in the 200-E and EOO-W areas
and near the lCO-F.area. A high value obtaired on one milk sample, ccllected
near Moses lake, Washington, on Sepfember 18, may be partly due to the emissionm.
A pasture grass sample collected at the same location‘did not, correlate with the
milk result. Variatiors of 1131 concentrations in other vegetation samples
collected during the week following the test could nst be conslidered significan*
because of an abrupt increase in £allsut levels of I131 occurring within a day
after completion of the tesﬁ.

ITI. Emission Control

The IlBl'was generated by carrylng out a dissolutlon of irrsdiated uranium
in a Redcx diasolver by a slow simmer process. The rate of dissolution wes czn-
trolled by the temperature of the dissolving solution, as regulated by the steanm
supplied. Additional ccntrol of the emission rate was achieved by rassing the
dissolver off;gases through or around the silver nitrate absorbers, as necessary.

*
131 monitcr on the plant exhaust stack provided the

A callbrated, continuous I
primary means of monitoring the emission rate. Dissolutlon rate was monitoresd ty
means of a continuous recording of the specific gravity of the dissolver spluticn,
following 1ts rate of increase. The records of the 7131 emlssion rate from the
Redox stack and the rate of change of the specific gravity of the dissolver solu-
tion are shown 1n Figure 1,

Durirg the period of this teat the Purex Plant was diasolving feed at a

normal rate, but the cooling time of all of the material was greater than 190

days. I131 emissions from Purex during this pericd were negligible.

*The monitoring instrumentation has been described in reference €.
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IV. Sample Collections

Approximately 11.5 hours after the radlolodine emission began, sampling
rlights were started The twin-engine Beechcraft of the
Richland Operations Office, AEC, was u$ed for collecting particulate filter and
charcoal filter samples and for measuring gross gamma radiation levels downwind of
the Redox plant within and near the Hanford reservation. Sample collecting flights
were made out to about 25 miles from the Redox plant. The airplane was operated
by personnel of the Secur1£y Division, RLOO, and the sampling ard counting equip;
ment carried were operated by personnel of Hanford Laboratories. Further details

[ ]
about the sample collecting equipment and the results are given in Section VII..

In addition to the above, a large number of filter, caustic scrubber, vegeta-
tion and wilk samples were collected guring and after the test period through the
air sampling station and regional monitoring network of the Hanford Envirorweztal
Studies and Evaluation Operation.

V. Meteorological Data

In order that the locations where alr samples should bz taken could be .speci-
fled accurately, aurricient meteorological support to define the positlion of the
Plume at any time was necessary. Continual meteorological consultation to the
coutrol center to aid in the dispatching of the aircraft and in determining flight
levels was required. This support was given by personnel of th; Atmospheric FPhysics

Operation, Hanford laboratories. This force consisted of groups of specialists

TR neplASQFED —
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experiegéed in the vagaries of the local wirds, and the diffusive prcﬁerties of a
Plume released to the atmosphere and their relationship to the ambieﬁt meteorolog;
ical conditions. The problem was similar to those with which the group is trained
to cope in 1ts normal rﬂsponsibilities to the Hanford complex.

The predictions of the pluﬁg positions were based or measurements of the air
properties at and about the source of the release (which is shcwn 1n Figure 2 and
3). Measurements of wind and temperatures which would initially affect the release
were taken 2 miles northeast of the source at the Hanford Meitsorology Tower. This
th;foct tower 1s instrumented at 50-foct levels for température, dew point, and
wind direction and speed. The wind direction and speed throggh deeper levels of
the atmosphere were determined at more or less regular intervals by the tracking
of balloons near the Meteorology Tower. Mean wind vectors representative of 1200;
fcot layers were obtained. On a larger scale, wind meesurements were available
from other stations removed from the Hanford area. The most useful of these data,
because of the trajectory of the cloud, were obtained from the Air Force Base at
Moses Lake, 50 miles north-northeast of the source. These data wers S-minute
averages of wind direction and speed centered on the hour. Sigrificant deviations
from these cbservations that occurred between reporting periods were also noted
and factored into the analyses. Other wind ard temperature measurements were re-~
celved from Spokane, Seattle, The Dalles, Pendleston, Yakima, Ephrata, and Lewlston,
Idaho, from routine Weather Bureau-and aviation broadcast facilities and from the
Richland and Pasco airports. Additional wind data which served to yield more
detailed information for the intermediate scale were obtained from a telemetering
netﬁork of several remote stations located throughout the Hanford area, outlined
by a dashed line in. Figures 2 and 3. These data were l-hour averages from a 23~

foot mast at each station. An important supplementary source of data was a roving
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team which could be dispatched to any location to obtain surface and upper level
winds by tracking balloon releases.

Trajectories 6f material were obtained from the network of wind data that was
avallable. The roving team was dispatched to areas of interest to obtain more
detalled information than would otherwise be available, and would often obtain data
between the regular reporting periocds. These data analyzed in conjunction witha
the continuous records at the Hanford Meteorology Tower and the data-on-request from
the local airports enabled & close survelllance on the plume. The upper winds were
valuable in the gqualitative assessment of tke wind shearing effect on the emitted
Plume and were also used 1n the anticipation of wind changes in the lower lavels.

Temperature profiles from the Hanford Meteorology Tower, Spokane, Salem, and
Seattle were used to determine the stability of the atmosphere which directly cone
trcls the vertical dispersion of the plume and was thus a primery conslderation in
the determination of the flight level.

Metgorological support was given to the problem early on the morning o7
September 13 with a general analysis of the weather conditions at that time which
led to the prediction of the trajectories from releases later 1n the day. This
early analysis, although necessérily qulte general because of the spa;sity of
observations In certain areas, proved to be valuable in that those areas which
would be affected by the planned release later that day were correctly designateqd,
and samples of the background were obtained on this basis. ‘As it turned out, the
variabllity in the background samples that were obtained gave rise to the considera-
tion that some of the samples could, in addiﬁion to what 1s normally considered
background, include materials which were stack products of other Hanford processes.

This 1a discussed in detail in the section of this report which pertains to the
0010153 _ DECLASSIFIED
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analysis of thg background samples. The meteorological problem here 1s to’desig:
nate those areas which would be_arrected in the event that additional sources did
affect the observed backgrourd obgervatiors.

From 08002 to 2200Z September 13, the general circulation over the area of
interest was such that any material released from Hanford into the atmosphere
would be transported north to northwest cf that area into a region in which the low
level air flow is greatly influenced by rugged terrain. Wind measurements from the
Banford Tower, Richland Airport, the roving pital team, Yakira, Ephrata, and Wenatchee
show that a persistent southeast to northwest flow characterized the period, but the
separation between these stations 1s too great to account fo} all of the local 1n;
fluences which would affect such a plume. The preferred path of such a release
would follow the Columbia River Valley froﬁ Hanford northward toward Vantage, but
it is also quite probable fh;t portions of the release material would be influenced
by many local small scale circulations that would carry it upslope into the valleys
in and about Ellensburg to the west. From the data which were availlable, 1% 1is
not possible to accurately position the plume at any particular time. However, it
would be very likely that the segments 11 to 12 and 12 to 1 marked on Figure 3
would be affected by such a release. In the evert that a release in this period
is Judged significant and 1s factored into the analysis, the most reasonable asgump-
tion is that the samples cbtalned in these segments do reflect a ceatribution from
this plume and, theréfore, are not true background data.

Meteorological support was intensified near the time of release at 23007
September 13 and continued from that time until the termination of the sampling at
approximately 1900Z September l%. At the time of the release, the wind bad shifted

slightly, carrying the material to the northeast over a region in which the effect

‘;—
L4
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‘of topograéhy on the wind variability wes less than that which was previously ob-
served. The plume trajectory could be more precisely predicted with the data
which was available in this reglon. Table I summarizes the winds at the Hanford
station as determined by the balloon ascernsions. The time in the table is Z or
Greenwich time. (To obtain local time, which was Pacific daylight savings time,

7 hours 1is subtracted from the values given.) The columns are headed by eleva;
tions at which the observations apply. Each ectry in the table is the direction
from which the wind is blowing in degrees ard the wind speed in mph. Each entry

is the mean wind vector in a layer 1200 feet deep centered about éhe giveﬂ eleva-
tion. Table IIT summarizes the upper wind observations from the roving team. This
table can be 1nterp:eted in the same manner as Table I, excep% that the surface
wind was estimated at ground level at the location where the observation was taken.
The location of the observation is also entered ia the last column. Table III
summarizes data obtained from the 410-foot tower. The wind measurements are entered
in terms of the 16-point compass notations (i.e., V = variable, S = south, SW =
southwest, etc.) and these indicate the direction from which the wind is blowing.
The wind velocities are hourly averaged centered about the time entered.

The temwperature difference between the 400 and 200-foot levels as measured on
the tower (TMOO - TQOO) and the difference between the 300 and 100-foot levels
(T3OO - T10g) ere indices of the degree of stability in the lower atmosphere.

These temperature differences are listed in Table ITI and are 5-uinute averages
obtained one-half hour prior to the time designated in the table. These quantities
are related tovthe vertical growth of the diffusing plume and are useful in esti-
mating the altitude at which the plume can be detected. Values in the table
greater than (-)0.6 are associated with gradual vertical plume growth and the atmos-

Phere 13 described as being stable. Moderately stable conditions characterized the
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lower apgosphere during most of the period cf-release and hence also during the
perlod during which the samples were obtained. Estimates cf the vertical extent
of tpe plume at 50 miles downwird based or & reasonable extrapolation of experi-
mental data obtained through previous Hanford research would be approxirately 2000
feet. The reasonableness of this estimate has been s;pported further by the tem-
perature profiles obtained by ballocn relsases at Salem, Orzgon ard Spokane;
Washington. These data show that a stable layer of thickaess 2000-3000 feet
developed ir the evening of September 13 and was svstained untll 1600Z September 1k,
At 50 miles, the greatest conéentrations could, therefore, be expected in the lower
1000 feet of the atmosphere. From 100C-2000 feet, the plume 1s still significant,
but at 3000 feet the quantity of plume material is probably lmsignificant relative
to background. At locations near the source, the peak coull be expected between
300:800 feet.
Data from all locations were used to develcp a descriptlon of the state of
the atmosphere from which estimates of the dispersion and trajectories of the
plume were made. Figures 2 and 3 show the trajectories that were obtaired. Fig-
| ure 2‘§hows the plume centerlineé that were corstructed using ﬁrimarily the Eanford
Tower, radiotelemetering, upper level, and Moses lake surface winds. Tese are the
centerlines which are associlated with releases from the source from Q00)Z Septexber
14 to 0S00Z September 1k, }962. The time is indicated with eaéh trajectory so tkat
direct evaluation of the sampling time relative to the plume centerline car te easily
made. As can be seen from Table III, the conditions at Moses Iake became calm at %he
end of the period so that semistagnation occurred in this vicinity. The calm winds
at Moses Lake ;hould be interpfeted as winds below the threshold of the anemometer
used for the observation. There is little doubt that portions.of the plume were

st111 being transported, but at a much reduced rate. There 1s nd vasishfor proigosis
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beyond Soap Lake, but assuredly the width of the plume in this area will have a
great lateral extent resulting from thé direction variability associated with
light winds and wind direction shear which was evident from the balloon runs.
Figure 2 shows tbe'plume centerlines asithey existed from 0900-1800Z. It will be
noted that the trajectory underwent an abrupt shift so that the centerlines are
found northeast of the source. However, because of the semistagnant air to the
west of Moses lake, portions of the cloud which had been released during the night
remained within that area throughout the period and sampling as late as 1830Z
September 1k probably would detect it.

Figure 3 shows the plume centerlines relevant to the air sampling. The wird
shift that occurred in the night, ~ 1900Z September 1%, has‘brought about 2 prongs
of dosage maximums. The first, which is directed west of Lind, is the preferred
path of the material at the time the sampling commenced and the second is the re-
sult of stagnation in the Ephrata area of the release which had been made during
the night. The flight path followed is indicated by the heavy line. Taking
reference due east of the source and following the flight path countercloékwise,
initial detection of the plume edge was expected 10 miles nmorth of position L.

The highest concentrations, however, are to be found 5-10 miles northwest of posi-
tion 3 and at position 1 (Ephrata) where stagnation had occurred. Detection is
least likely in the area about position 2 where only fragments of the dispersed
plume are likely. No detection was expected south of position 4 nor west of
posit;on 12.

Vegetation sample detection has much the same expectancies as those of the
alr sampling. However, because of the persistent nighttime trajectory, sampiing
near the line from Ephrata to Moses lake to west of Othello to the source would

have the highest probability of detection. The areas in which vegetation detection
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is likely are defined by the westward lobe in.Figure 2 and the eastward lobe in
Figure 3. It 1is signiricant that the location of the highest air dosage measure;
ﬁents may not correspond to those of the highest vegetation samples. Because of
the_stable nighttime conditions coupled with stagnation, the deposition on the
ground in the westward lobe 1s expected to be greater than that found in the east-
ward lobe. Air samples, on the other hand, are expectad to be a maximum in the
eastward lobe where the plume dispersal has been much less than that in the west;

ward lobe.

3.‘
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VI. Analytical Method Used for Filter Samples

All filter samples collected by the aircraft were initially analyzed by multi-
chanpel gamma:ray scintillation spectrometry using Nal (T1) detectors. The samples
;ollected with the AEC twin-engine Beechcraft were initlally counted in a rive:inch
well:type NaI (T1) detector operated in anticoincidence with a large plastic scin:
tillator shield (l). Detectable I;l3l was ob3erved on all samples collected by the
Beechcraft during the emission. Zr-Nb-95 and Ru-Rh-103 activities were found on
the paper particulate filters.

" The fllter sawmples were initlally counted 1n sets of
about eight or more between two opposing elght inch diameter.by four inch thiék
Nal (Tl) detectors, or in the two inch diameter well of an eight inch diameter by
eight inch thick NEI (T1) detector. No radiocactivity above'background was detected
on the charcoal impregnated filters collected at 50 miles. Zr;Nb-95 and lesser
quantities of other "fall out" activities were observed on composites of the partic;
ulate filters (IPC paper). Above normal levels of I-131 were found on somé of the
composites containing filters exposed close to the source. Three five-inch diasmeter
by five-inch thick well-type Nal (Tl) detectors were used to obtaln gamma spectra
on each of the "close~in" samples and on some of the IPC filters exposed af 50O miles.
Estimates of the Ru-Rh-103, Ru-Rh~106, Ba-la-140, I-131, Cs-Ba-137, Ce-Pr-1lkk, and
Zr-Nb-95 activities were calculated by the GEM program (2) from the geruma-ray spec-
tra. The two large IPC filters exposed during the entire flight vere
also analyzed by gamma-ray scintillation spectrometry. Above normal levels of
I;13l were found on the filterf

The initial counts on composited samples indicated that the I-131 activity
levels on most of the individual filter samples could not be measured by normal
gamma-ray scintillation aspectrometry. Consequently, these filters wege‘analyzeg

-

by separating the iodine and counting by a multichannel beta-gamma colncidence

DECLASSIFIED —

WITH REIFTINRS



25-

-2
method. The procedure used is as follows:
The filters were spiked with a known amount of 1;125 and ashed 1in a quartiz

Fube in a stréam of oxygen. The orf;gases from the ashing, containing the i;lzs

and 1:131 activities were passed through a gas scrubber containing water satu:

rated wiéh SO2 to collect the iodine. The iodine‘activity was collected by
carrier-precipitation with a few milligrams of AgCl. The AgCl precipitate was
dissolved with cyanide and then re;precipitated. The precipltate was rinélly
transferred to the well of'a small beta sensitlve plastic scintillator and
dried. The I-131 activity in the precipitate was weasured using multickannel
beta;ggmma colncidence spectrometry. The background in ;he region of the
I:13l ﬁhoto peak was about 0.05 counts per minute. The counting efficiency

as measured with a calibrated I;l3l source was between 0.2 and 0.4 depending

on the detector system. Each sample was counted for at least 1000 minutes.

The disintegration rate of the I-131 at 2:00 p.m. on September 1k, 1962, was

calculated using the GEM program (2). The chemical yield of each sample was
measured using a well type Nal (Tl) detector to count the 1;125 X;ray and
gamma-ray activity. The I-131 disintegration rates were then corrected for
yields which averaged atout 60 per cent.

, The GEM computation program yilelds an eétimate of the standard error based on
counting statistics. An additional uncertainty was introduced in the beta-gamra
coincidence measurements due to the presence of varying amocunts of silver sulfate
coprecipitated with the silver chloride, which reduced the beta counting efficiency
and resulted in a bias. The procedure has been modified to eliminate the silver |
sulfate coprecipitation in the future. A fevlof the results mey be biased on the
high side due to traces of I-131 in the labor;tory equipment. These results are

indicated in the data presented later. It was found during these analyses that
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glasswvare which has never been used with I-131 tracer must be used for the chemistry.

VII. Results

A. Samples Collected Witk The Fanford AFC Peechcrart

The AEC twin-engine Beechcraft 1s periodically used for alr sampling
studies and for direct monitoring with a high sensitivity gamma;ray
detector.

During the 1131 emlsaion, combined monitoring and sampling f£lights
were wade as planned at approximately 1, 3, 5, 10 and 25 miles from the
source. Three additional flights were also made,.one of which was in an
"arc" at about 20 miles from the source and the other two were from
poiﬁté downwind to the source. The sampling paths, which were short,
were traversed two or more times to give a total sampling time of about
}O minutes.

1. Equipﬁent

The. equipment used for gross gamma monitoring consisted of a S-inch

diemeter Ey 3-inch thick sodium iodide crystal with its accompanying

battery-poiered photomultiplier arnd transistorized count rate meter

and recorder(B).
Alr sempling was performed by drawing alr into the plane through a
2«inch diameter port in the door of the plane at a direction perpern-
dicular to the air flow. The air pump used was a Hurricane Air
Sempler Model No. 16003 which was powered with nine 12-volt storage
batteries. The air was pulled through a 9.6 square inch area of a
standard IPC fillter paper(h) followed by a l-inch thick bed of
activated charcoal (cocoanut charcoal, 6-14 wesh, Cat. No. 5-685,

Fisher Scientific Company) at a rlaw rate of 750 linear ft. per

EB!AQSIHED _——
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zminute.
Results from Gross Gamma Monitoring
The general direction of wind from the separation piznt stack was
toward the nortneazt. The sampiing was dcme by traversing the
plume area at approximately 500 tc 600 feet above ground level.
The actual locaticns cf the varisuz sampling runs, plus the time
at which they were fiown, ard the observed gross-gamra rate meter
readings, are showo o2 the mar in Figure 4. Most cf the observed
gamma monitor readings were rather lcw and probably near the nor-
mal background; nowever, there were a few poihts in the plime sarea
which were about twice these lower val:ues.
Resulta frem Pilter Samplsas
Mzasurements of the collection efficiency cf particulate 1331 and
other radionuclides fr;m faliout by IPC filter paper(5> indicatas
that at flow rates of 750 linear feet per minute, akout 50 ber
cent of the particulate iodine i3 collected bty the fliter. Most
of the remainicg particulate 1131 13 collected or the following
one-inch thick activated charccal bed. In Table IV the observed
1131 content of the air wkich wes sawpl:zd by the IPC filter and
the activated charcoal bed are tabulated. The ratio of I}3! on
the IFC filter t> that in the charcczal ted 1= also llsted. Since
the IPC filters were about 50 per cent efficient for par@iculate
1131, these ratios should be multipiied by two to determine the

fraction cf 1131 actually a3sociated with particzulate material.
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TABLE IV

1331 41 Afr Sempled from the Eanford AEC Beechcraft

1131 in d/m/ ft3

. 131 131

Sample Y cn I on

Number -~ Location* TPC Filter Charcoal Bed Ratio¥*
1 1 mile traverse 0.0101 0.156 0.265
2 3 mile traverse 0.0031 0.072 0.C43
3 5 mile traverse O.COMT 0.043 0.1]
b 10 mile traverse 0.0176 0.091 0.19
5 25 mile traverse 0.00Th 0.03%4 0.19
6 20 mile arc 0 00135 0 0057 0 023
T See map 0.052 0.143 0.38
8 See map 00587\ 2 013 002?

0010161

#*See Map in Fl

e 4t
#** Ratio of Ilggron the filter to that in the charccal bed.
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B. Samples Collected

00101b8

Equipment Used

Filter samples

Most of the samples were collected wita a five;inch filter
holder in én alr scoop device _

The filter can be simply and quickly changéd duricg
flight and, in this experiment, tke fiiters were generally ”
changed at four mirute or eight mipats intervals.

A double filter conslsting <f a "white" filter backed by a
“"black” filter was used . The first
filter was an IPC paper fllter, Kuowlton Paper Coméany type.
This filter 1s a high strength filter havirg small pressure
loss coefficients and high collection efficieacy for the
particulate matter typically produced in nuclear explosians{h).
The second filter was a porous fiber filter impregnated with
activated carbon. It was used In this test in the Lcpe that
the black filter would absorb todire very effiziently while

the white filter ahead of it would collect most of thke particu-
late matter; thus the ratio cf iodine to the backgrourd of non-
volatilg fission products might be more raQJrable on the black
filter. This proved to be of nc advantage. The white filter
was generally the more efficlent collector of iodine (meaning,
possibly, that mcst of the iodine was pa:ticulate) ard the
reduced alr flow rate due to> the additional filter was disad-

vantageous.
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Alr samples
During all samplicg rurs at 50 miles, a3 described later, air
samples were also ccllected 2or rare gas deteramirations. The
sampies were collecied in spherical steel pressire bottles
having a capacity of about 900 cubiz 1:&Les using a pesitive
displacement air pump operated from the air:raft 7ower plant.
Each sample was taken at a unirform rate during a specifiled

portion of the sampling flight path.

2. Results from Samples Collected at 50 miles

BECLASSIHE"

WiTH DELETION:

Locations

The principal set o2 samples were ccllected on an arc absut 50
miles doynwind of the Redox Plant between 0730 and 0945, lccal
time, on September 14, 1962, at whi:zh time the rredicted plume
location of tke 1131 from Redcx was a3 shcowz oo Fig. 2. The
pafh taken by the sampling alrcrart was from posislion 5 o
positica 11, as also shown on the map in Figure 2. A firsst
pass was made at 3000 feet above the terrain starting aﬁ posi=
tion 5 and ending at position 1l. A second pass, made on the
return flight, was at 2000 feet and a third pass was made at

1000 feet from position 5 back to pesition 12

0010168 oy
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filter samples were %taken contirnuously during these passes,
with a filter chang2 at either romipal h;minute or nominal
B:minute irntermlz.

On the previcus day, Sectember 13, 1962, similar saampling

runs were made betweer 2040 and 2200 local time to test equip;
went and to zollect samples for establiashing the 2131 hack;
ground. The flight path of the sampling alrcraft ca this
background run was from positior 4 to position I0. The first
pass was made at about 1500 feet from point Lt tc paint 10 ard
the second pass was made at 3,000 feet én the return flight

from point 10 to point 4. An additional backgrouni filszar

sample was3 collected during a f£light from Richland Alrrort

be Fllter Sampies for RackZround

The resulss or samples takan t5 establish tke 1131 packground
are tabtulated in Table V. These saaples were taker

cn Sertexksr 13, 1962, during whizh time the Red:x
Plant was rot cperating ard the Purex Flaat was and zad teezn
processing irradiated wuranZum which kald beea cocled abiut 130
days or longer. The average 1131 enission rate duripg the 12
hours prior to the tackground sample collectlcons waz akout
5x 10~5 curies per hour, This is a factor of atcut lOL telow
the emission rate of the combined Redox aand Purex Flants at the
time of the test on Septemter 1l4. The emission plume from the
Purex Plant was moving rorthward during this period,.and the

results of krypton-85 determinations show that the plane passed
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through the plume. These data will be dlscussed sucsequently.

The wean values are shown for the 1131 content of each tyrpe

~of filter, on the basis of a four minute exposure for each of

two altitudes, 1,500 feet and 3,0CC fegt. The over-all mean for
each type of filter was calculated and used subsequently. These
mean values are not sigzificartly differeat but they wers nc*
combined becausze 1% makes sense, sclentifically, mot to comtine
them. The four lowest results oc the white fllters cczirred on
the samples from the end:s of the flight course, namely, at 2 t3
4 and 10 to 11, suggesting a peak acrosa %he certral par%t ot
the course. However, tkls was tested statistlcally and zelther
the differences betwean sample lucatiors ner tetweern altitides
were significant. The estimateﬁ precision of the resiits is
the same for both types of fllters. The standard error valus
given in Table V was based cn the counting data vniy. Tke
estimated over-all standard deviation of a sinéle resiit, cal-
cuiated from the 12 values om white filters, is abisus #0.04

-4

a/10"" aday for a L-milnute sample, whereas the Indicated pre-

cisicn of the counting was #0.015 d./lO"l+ day. The righer walue
includes variations due tc samplircg, laboratcry pracessing prizr

1
contert

u

——— L -

to the counting, ard any possible real variations in I°
between samples.

As will te seen in the data presented 1n the next sectlion,

131

the presence of an appreciable I~ value due to falliout serious-

131 release from

ly limited the sensitivity for detectiorn of the I
the Redox Plant. An important variable in dealing with such an

1131 backgrourd is that the fallout concentrations crten chargze
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widely and abruptly with air mass charges. This effect 1s seex
in the data in Flgures 5 and 6. These data resulS frow acalyses
of daily filter samples at Eanford for grose teta activity in
micromicrocuries per cubilc meter-(Fig. 5) ard I131 aztivity 12
disintegrations per minute Ter cubic foot (Fig. 6), Tre period
during which the aircraft sampling was done 1s indicated. A
sampie for I131 determiration was rot taken st the 300 Ars=a cc
September 14, because tze filtering equipment was belrg used I
the airplane tha*t day. The wesatner fro?t whizk vassed cver
this area on September 14 evZdently brought 1a an alr mass with
about a 5 to T £3514 higher fallout cconcentraticz. Forvunatsly,
this occurred after the experimert was completed.

Filter Samples Taken Durirg Emission

The resulss for the white ard black fillter samlizs cullected

at about 50 miles dowrwiad of the Redox Plart durirg the 1131
emiésion on September lh, 1962 are givea ic Table VIi. Jertel-
values in colurn seven ers marked Ly aa asterisk tc indlcate
possible contamination, ard are mectisved earller ia Section
VI,

The sample pecsition numbers ideztify the fligkt course {see
Figure 3) during the interval the filter was expcsed. The
standard error values are based only cn the countipg data.

The 1131 #alues in columns 6 and 9 are normalized to & k-
minute exposure period and these values are plotted on Figures
T and 8 for each of the three altitudes. The wean background

value is indicated by a heavy daskted line on each graph.
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30
B Airplane Sampling
Period From 0300 24 Hour Sampling Periods
i o 0830 Starting Daily Fixcept Sunday

: . at 0830
- I

10

puc fim 3

1 ILI Ll lu 1! llllll

1 8 9 10 11 12 13 14 15 {6 17 18 19 20

Sampling Date, September 1962
FIGURE 5

Total Beta Activity on Filter Samples Taken in the 700 Area, Richland, Wn.

{_ Airplane Sampling Period
Fram 0500 to 0830

0.1
:’i‘ —
= B
e 0.5 1
|
|
FPON (N T B I I ! 1 | L
10 11 12 14 14 13

16 17 18 19 20

Sampling Date, September 1962

FIGURE 6
Particulate 1131 Activity on Filter Samples Taken in the 300 Area
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— White Filters - 3000 Vect

White Filters - 2000 Feet

)

1131 in d/1074 Day

1

= White Filters - 1000 Feet

11 12 1 1A 2 2A 3 4 5

Location Marker

FIGURE 7

1131 values on White Filters at 50 Miles Downwind
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113Y §n a/10-4 Day
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— Black Filters - 3000 Feet

B Black Filters - 2000 Fget

— Biack Filters
1000 Feet

11 12 1 1A 2 2A 3 4 5

Location Marker '

FIGURE 8

1131 Values on Black Filters at 50 Miles Downwind
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The graphs show that 1131 was not detectable abcve background

at 3000 feet but the peaks occurring in the 1000 and 2000 f:zot

- data aprear to be significant. It is particularly interesting

that two peaks appear at 2000 feet, namely at 11 to 1 and a3
2A to 4 respectively. These correspond reasonably well with

the predicted plume trajectorles giver previously. The at.-
sence of a peak at 12 to 1 at 1000 feet 13 mysterious. an;
ever, the apparert displacement of the central peak Zrom 2:2A
to 2A;h at the higher altitude suggests a shearing affect as
discussed 1n Section V. Thus, the secondipesk at lOOb feet
may be in the 11 to 12 position, where a sample was not taken.

The results from the black filters, shown oc Figure 8,
tend to support those from the white filters at 10CO and ai
3000 feet. However, the results for 2000 feet were too low
to be conclusive.

The total 1131

collected on hoth filters 1a plotted 1in
Figure 9. The results show the patterns at 1000 and 2000
Teet clearly. The data are plotted i1a a paired manner in
Figure 10, the 1131 values on white rilters.being plotted
aéainat.the corresponding values on the black filters., Thue
area blocked out by a dashed line encluses what aprears ts
be the background area.

Using the averszge background value for white filters of
0.09 and the standard deviation of +0.0%, one can compare
the white filter values with the 2 T upper.limit of the

background. Doing this, we cbaserve that one result a§ }QOO

LSS
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Both Filters
0.2 . 3000 Feet
0.1 —
—
Both lilters
2000 FFeet
0,3
8 02— .
<
]
o
s
< 0,1 F—
- [
Both Filters
— 1000 leet
0.3t—
0.2f—
— —
0. 1|— P
o o-
. Z E
[
0
11 12 13 1A 2 2A 3 4 5

[.ocation Marker
FIGURE 9

Sum of 1131 Values on White and Black Filter Pairs
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feet, three at 2000 feet, and none at 3000 feet are appre-
clably above the 2 ¢ limit. However, the significance of the
2 g limit is uncertain because the statistical distributlon
ct the results i3 cot krown acd it may not be a normal
distribution.

The significance of the high 1131 values on certain fil;
ters was therefore tested by a ranking method. This was dcne
with the combined resualts, that is, the sums of the paired
values, as they are plotted on Figure 9. When all 23 samples
and 11 background values are ranked, it ls found that the high-
est five values are samples from 1000 and 2000 feet. The
probability of a chance occurrence of five results froum the
set of 1000 and 2000 foot data being higher than any of the
background results is only 0.037. Similarly, six values in
the 1000 and 2000 foot set are higher than any value 1a the
3000 foot sample set. The probability that this could cccur
by chance is 0.05. Thus, the set of 1000 and 2000 foot data
is significantly different from the baékground data, and it
is also significantly different from the 3000 foct data, as
predicted meteorologically. The 30CO foot sample data is
probably representative of background; hence, it could te
included with the background data set of September 13. When
this is done, the significance of the cccurrence of five 10C0
and 2000 foot results above all background and 3000 foot data
combined can be tested. The probability of this occurrence

is 0.0092. These results irdicate that the 1131

JECLASSIFIED
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detected at 1000 and 2000 feet above the terrain by the £il-
ter technique used.

Two zonditions seriously limited the detection sensi;
tivity in thls experimert, These were the presence of a
substantial 1131 background because of the nuclear weapons
testing in progress at the time, ard the low alr sampling

rate attained

4. Air Samples
Samples of air were coliected for krypton andl Xeron
determinations during the flights at 50 miles downwlad of
the Redox Plant. The samples weres analyzed at the Aréonne

National ILaboratorias ard the results are given ir Table VII.

The krypton results were no higher at these locations

than those obtained on the background samples of September 13,

0010182 | NECIASSIFIED
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which are shcwm in Figure 12. This indicates»thgﬁ~the rare
gas releaaes_from.thg Purex Plant, which was operating with-
out interruption throughout this pericd, domirated those from
Redox during the experiment. Thé Plumes were gvi@en?}y"}chtgd
between positions 11 and 3 on both days. The Xenon values'are
reported in Table VII. The xenon and krypton results do not
correlate and the positions of the xenon peasks do nct.agrge

85

with elther the Kr”“ end 2131 data. Evidently, the xenct

activity 1s predcaminately from weapons testa. The xeror iso-
' 1)
tope rations were not measured.
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FIGURE 11

Kr83 Concentrations in Air Samples Taken September 14, 4962
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FIGURE 12

Kr85 Concentrations in Air Samples Taken on September 13, 1962
(Altitude 1500 Feet)

S o —
0010185 | EQLQ&S!HEQ |

WTH DEETIORS ¢S




18-

] _ ™ 77387

-

3. Results from Close-in Sampling

8 Locations

In addition to the aamplingAruqs made at 50 miles, a large
number of sampling runs were made in the range 6: 1l toA25 miles
downwind of the Redox Plant. Théée runs were made in an attempt
to detect the 1131 Plumes by weans of a Geiger tube and count
rate meter device The
Gelger tube in thlis device was an end-window type mounted dir-
ectly behind the filter paper. With this detector, the pres-
ence of radiocactivity in the sample beiqg collected, as in a
cloud from an atomic bomb test, can often be monitored visually
by watching the recorder trace of the count rate meter. In
these tests at Hanford, however, the 1131 plumes were not de-
tectable by this device, although they were detected by the
more sensitive scintillafion counter used in the Beechcrart
sampling runs (See Section VII A). During these close-in
sample runs filter gamples were taken
regularly at rouf minute intervals, which corresponded to
approximately 10 to 12 miles each. The plane was flown in
arcs acroass the Northeast quadrant centering at the Redox
Plant. The area covered is roughly defined by the Columbia
River between the Hanford Reservation boundary and Vantage,
Washington, on one side and a line between Richland and

- Kahlotus, Washington, on the other silde.
b. Filter Samples Taken During Emission
Approximately 50 double filter samples were collected

during several hours of flying at low altitude downwifid of

001018t . DECLASSIFIES —
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the Redox Plant up to within approximately one mile from the
Redox Plant. Most of the time, the filters were changeé at .
exactly 4 minute intervals, regardless of the location of

the aircraft at the time. The flying altitude was in the
range of 500 to 2000 feet above the terrain throughout the
sampling period. In wany cases, the exact location of the
sample could not be determined, after the fact, since the
plane was often out of the tracking range of the radar
(Othello Radar Station) because of the low altitude and the
hilly terrain. The longitude and latitude informatlion on

the sample data log was often not helpful, either, because

of the frequent circling of the plane. Consequently, many of
these samples were not analyzed by the more sensitive f-y
coincidence method, although every filter was analyzed by
multichannel gamma spectrometry. Those ssmples which gave a
pronounced 1131 gauma peak over the background of other radio-
active matter on the tilters were processed through the B-y
method. To these were added several additional samples which
were of interest because the location of the sample was known
and was of slgnificance. Sowetimes the loéation was of inter-
est simpiy because the sample was taken at a place known to be
out of the plume. |

131

The X results obtained on these sawmples are tabulated

in Table VIII. The net I131 values (6th and 9th columns) have
been corrected for the background average. The approximate

distances and directions from the source are given in the last
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two columns. The data shcow that very high Il3l values per

L winute filter were obtained when the plane pasased through

. the plure at distances ou®% to about 1D miles from the scurce.

At greater distarcces, detection is less positive. All large

131 values were obtained oa samples within tke NE duadrant.

I
Samples 3, 435, 46 and 47 wers taken well outside the expected
plume trajectory. Gererally, good correlation between the

white and black fiiter pairs was ottained.

DECLASSIFIED
WITH DELETIONS

cr



00101490

C.

BY 77337

The data obtained by gamma spectrum analysis of all fil;
ters, including tLose taken cn the S5O amile filgnt course, were
analyzed by a general spectral acalysis computer program for
the seven predowirent fission products, Ru-Rh-103, Ru-Rh-105,
Ba-La-1L0, I-.l3l, Ca-.Ba.—'l3’|', Ce-Pr-14L, and Zr-Nb-95. With
the exceprtion o | filters
exposed £or long pariods, the low level ot activity and the
complexity of the 2pectrum prevested ussfil spectral analysis,

the erronr limits generally being largar than the value. In

A3 - . —

the cases where I " %was high, aiready nated in Takle VIII,
. L3r o L

a reaacrpaply accurate I value was obtsined froio the gazma

data but the precizicn was wmuck iaferlicr to that crctaired by
B~y ccinciderce counting after separation.

Tie icng exposure sampies, which hai high gamma count rates,
yilelded a typical surrens faliout spectrum with varyiné amounts
of additional 1131 imposed upon 1t. Ozne of the specira iz shown
in Figure 13. The 1131 peak is very prominant, teing cconsider-
ably higher than fallout levels, as moanitored by the La-14C
Feaks (note the nigh sensitivivy racge uzeq).

It was mentioned earlier that the G=iger tabe counting
resalts were all negative.

Enviropmental Monitoring Samples

Samples of air, water, vegstation, milk, and prcduce, and

measurement of ambient dose rates are chbtained routirely with-

in the HAPC environs ty the Environmental Studies ard Evaluaticn

Operation. Certain Lortions of this envircnmental ‘surveillance

DEGIASSIFIED
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progrém are directad towards the measurement of 14131. Adii-

tional samplirg licaticns ard inzreaszed sampling freguedncies

were‘establishei for the test periad to aidAin evaluating

the effects of the additiosnal I;131 release on the envircas.

1. Methods

A. Air Samrles
T™wo types of alr samples are rautiaoely cellect;

ed - filter paper samples and caustls sirubber sam-
ples, In addition tuo theze, several temporary
samplars, c.unaiztiag of an air }ilter fullowed by a
charczal cartridge I-131 adscrber, were s3tatlished
for the test period. All locatisas where adr san;
plerz were operated during the tsst are shewn in

Fig.r> 14 anil are summarized ic Table IX.

. oy
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TARLE IX

SUMMARY OF ATR SAMPLER LOCATIONS

Septamkber 1962

Normal - Special
Air Caustic Pre-Filtered
Location Filter Scrubter Charcoal Adsorber

200 Arees and Vicinlty

¥

200 West, Redox * D*#
200 West, East Center ¥
200 West, West Center ¥
200 East, West Center *
200 East, East Center *
200 East, Southeast ¥

200 East, Semiworks *

Meteorology Tower - - 3'
Meteorology Tower - 200°
Meteorology Tower - 40O!

L EERT DT
'

nnamnannag

100 Areas and Vicinity

Midway Power *
100-B Gate *
100-B Southwest *
100-K Center *
100-K North *
100-D Southwest *
100-H East ¥
White Bluffs *
100~F Southwest *
Hanford * -

L =S =
P
t y = =

=
1 = =50
\

W

6
=

Intermediate Locations

1Y' Barricade ' - -
Prosser Barricade - -
Rattlesnake Mtn. ERC - -
Rattlesnake Springs - -

znE

300 Area and Vicinity

300 Area * D
Byers landing * W
1100 Area * W
FFA School Farm

(> >3 >
]

*Permanent Atmospheric Monitoring Station

#%D = Dally, W = Weekly _
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TABLE IX (Continued)

(€N
O
=

.

SUMMARY OF ATR SAMPLER LCCATICIS

September 1762

Normal Special
Air Caustcic Pre-Filtered

Location Filter Scrubber Charcoal Adsorber
Tri-Cities and Benton City

Richland * D W -

Kennewick # W - -

Pasco * W W -

Benton City * W W -
Dairy Farms

[ ]

nEn - - W

1 G‘" - - W
Remote Locations

Seattle, Waszh. W - -

Spokane, Wash. W - -

Walla Walla, Wash. W - -

Yakima, Wash. W - -

Meachum, Oregon W - -

Klamath Falls, Oregon W - -

Boise, Idaho W - -

Lewiston, Idaho W - -

Great Falls, Montana W - -

*Permanent Atmospheric Moritoring Station

#D = Daily, W = Weekly

G
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(1) caustic Scrabbers

The concentration of I-121 in the atmosphere is
measured by caustic scrubber samplers locatad in
fiftesn woulzoring stations in the plant environs.
Four of these stations.are located off the project,
ard the rewainder are located within the various
plant operating areas. Fach station is a §' x 6’

x 8' high tuilding which houses the necessary
monitoring equipmentié).

\ .
The samplers counsist of a calibrated, electrically-

driver vacwam pump which draws 2.0 cfm of air through
one liter of 0.1 normal NalH solution. A balancing
platform and sizhon arrangement permits introduction
of distilled water intc the scrutber at a rate equal
to tke rate of evaporation. This water feeder helps
maiotaln constant liquld head, a;r flow rate, and

scritber e?ficiercy.

After cne week of operation, the scrubber bottle is
replaced and taker to the radiaéhemical analysis
labcratory for deteraination of t-e I-131 contect.
The analytical procedure used provides for the addi-
tion of an lodine carrier and AgNO3 to the scrubber
solutibn, followed by filtration of the resulting
sllver 1odide precipitate. The radiation from the
I-131 on the filter is measured by an en@-window ;

G.M. tube connected to a scale-of-64 scaler.
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Atmospheric concentrations of I:13l are then calcu:
lated from these counting rates by applying factors
for counter callbratlon, chemical recovery of the
I:l3l, scrubbgr efficlency and the volume of air
sampled. The detection limit for I:l3l_1n the
atmosphere using the above method is lO’lh uc per
¢cc of air. In addition to the regular sampling
frequency all of the scrubbers were changed on

September 13 and again on September 1k, 1962.

(2) Filter Paper Samples

Alrborre parﬁiculate materials are sampled at several
of the Atmospheric Monitoring Stations and at off;
site locations’kTable IX). Fifteen of these samplers
are operated within the project, five are operated

in nearby off-project locations, and nine others are
operated in more distant Pacific Northwest communitles.
Two and one-half CFM of air are drawn through 2" x-ﬁ“
H-TO paper, 18 mils thick, by an electrically driven
vacuum pump. The filters are changed daily at four
locations and weekly at the others. Gross beta
radiocactivity collected by the filters 1s measured
with a thin window, propane gas, proportional coynter
calibrated to give 40 per cent over-all counting
efficiency for a RaDEF source distributed on filter
paper. A delay of 48 hours 1s used between sample
collection and counting to permit decay of the short

life naturally radloactive substances present. Cne

110141 DECLAGSIFIED
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of the purposes for operating these filters is to
signal and record influxes of radioactive fallout,
which can irfluence the concentrations of I;l3l and
mixed fissica producsts found in other environmental

samples.

(3) Charcoal Cartridge Adsorter Samples

During the test period charcoal cartridge adsorbers
vere operated at several locations where no permanent
atmospheric monitoring stations existed (see Table IX
and Figure 14). One additional‘portable unit was
operated in the vicinity of the 100 Areas from 0800
to 10C0 on Septemter 14, 1962. The air samples were
first drawn through a 2" x 4" H-TO filter paper and
then through tke charcoal adsorber at 1 CFM. The
sampling unit is shown in Figure 15. The cuter tube
is a 1/2" o0.d. by 1/32" wall, transparent acetate
cylinder, 2" long. Activated charccal, 12 x 30 mesh,
is packed 1in the center inch arnd one;quarter of the
tube to> a density of 34 pounds per cubic foct. Wire
mesh screens retain the charccal in place while snap
rings prevent channeling of the gas between the tube

wall and the charcoal.

Used cartridges were analyzed by placing them on top
of a 3" Nal scintillation crystal and performing a

quantitative gamma energy analysis. Atmospheric

G
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concentratisns are calculated from the counting rate
obtained at the characteristic 0.36 Mev gamma energy
by applying correctlons for counter calibration,
collection efficiency, and volume of gas sampled.

The detection 1limit for I-131 in the atmosphere

using the charccal adsorters and a weekly saﬁpling
schedule is atout 2 x 10713 pe I-131 per cc of air.
Gross beta radiocactivity collected om the pre-filters

was measured on the prcpane gas proportional counter.

Vegetation

(1) Ca-Prcject

Samples of sagebrush and native grasses are collected

weekly from the 200 West and 2CO East Areas. The

sample from each area is a 150 g composite of smaller

samples collected at ten specific locations within
the area. The vegetation 1is placed in a 250 ml jar
and counted or top of a three inch NaI well crystal.
Radionuclide concentrations are calculated from
counting rates obtained at specific gamma energies,
after applying correctlous for Compton scatter and
backgrourd radiatiszn. The Getecticn limit for I-131
in these samples varies with the amounts of inter- -
fering fallout nuclides present, but it is normally

about 10-6 JBC per gram.

During the morning of the test additional sagebrush

-
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samples were collected at 100-D, 100-H, White Bluffs;
and Hanford, during operation of a portable charcoal
adsorter uni:.

(2) Off;ProJect

In conjunction with the milk sampling program dis;
cussed below, two pound samples of pasture grass are
collected routinely whenever a milk sample is ob;
tained from one of the local dairy farms. Pasture
grass was also sampled when the special milk samples

[}
were collected on Sep*tember 18 and 21, 1962.

The pasturage is chopped, compazted into a 500 ml
Jar and counted inside of a nine inch Nal well crys-
tal. Radionuclide concentrations are calculated in
a manper similar to that used for the sagebrush
samples ard the detection limit for I..131 1s about
5% 10'8 pc per gram of pasture grass. Figure 16
shows the pasture grass sampling locatlons.

c. Milk
Milk samples are collected from five local farms
(four weekly and one daily) and composite samples
representing each of two wmilk sheds supplying a
local creamery are collected twice a month. In addi-
tion, three commercial bfands of milk are purchased

monthly from a local grocery store. A few daya after

| ‘-
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the test period, wilk samples were also collected from several

dairy farms located near Highway 11-G between Othello and Moses

- Lake, Washington. All milk sampling locations are shown on

Figure 16.

Several gallons of milk are required to permit detection of the
vanishingly small quantitles ova;l3l present as a result of
normal Hanford operations. The milk Is passed through an ion;
exchange column wtere the radiciodine is trapped and concen;
trated. The I-131 ir the resin is then mgasured with gamma
scintillation counting equipwent. The detection level for
I-131 in milk using this procsdure and a three gallon sample

is about two puc per liter.

Results

The analytical results obtalned from the various envircpomental samples

collected prior to, during, and after the test period are illustrated

in Figures 17 through 22.

-8

T<131 in Air

I-131 concentrations in air, as measured by caustic scrubters
(Figure 17) increased significantly during the test period
(September.13-lh, 1962) at all 200 Area locations. The highest
T-131 conceantration obtalned was 9.7 puc/m3 at the Redox atmos-
pheric monitoring station, during the period from 1400 on

September 13 to 1140 on September 1h, 1962.

Caustic scrubber samplers operated in the vicinity of the 100

a—
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1.0 Tri-Cities and Benton City
0.5 Avg, of Pasco,
a3 Richland, and -
E — Benton City
1
i 0 — S
0,05 — ‘ . \ J
| ‘ | ‘ | ‘ { | l !
300 Arca and Vicinity
0.5 Avg. of 300 A, t100 A
and Byer's Landing
E ____
9] 0’1
3
3 0,05 — ‘ | \
| \ | | ‘ ! } ‘ { 1
]
0.5 ™
100 Areas X
Avg. of 100-K, 100-H
- - and White Blufls
E S
S 0.1
3
I 9.05 — \
| l i‘ 1 |
5 ¢ 200 Areas
Avg. of 3 Locations
— in 200 W and 4 in
200 F
1.0 pb————
” 4.5
£
S |
3
2 0.1
| \ | \
0.01 ‘ o \ L | ‘ |
21 26 31 S 10 15 20 25 3 10 13
August September Octaber
1962
FIGURE 17

1131 in Air - Measured via Caustic Scrubbers
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Areas indicated a small, non-significant increase in I-131
concentration the day of the test, ard another small increase
during the period from noon on September 14 through noon or
September 17, 1962. A similar trend in air concentrations was

noted at the cities of Richland, Pasco, and Beaton City.

A somewhat larger increase than that found in the 100 Areas,
was noted by caustic scrubber samplers operated in the 3C0
Area and vicinity during the four day period starting about
1300 on September 14, 1962. The largest increase and the
)

maximum concentration for the three samples in this group
occurred at the 300 Area itself, where the concentraticn
increased from 0.2 puc/m3 on September 13, to an average of

0.8 ppc/m3 over the fdllawing four day period.

The charcoal cartridge absorber units operated during the test
period yielded values of I-131 concentrations which were gener-
ally at or below the detection limit (Figure 18). This detec-
tion limit varied with the ts*al amount of air sampled and the
amounts of interfering nuclides present. Tpe one day samples
obtained at Hanford and 1CO-F Area on September 13-1k&, were
significantly higher than those operated at other locations,
but were Just above the detection limit for a onme day samwple
(0.5 to 1.0 upc/m3). The portable unit operated consecutively
at 100-D, 100-H, White Bluffs and Hanford for a total of two
hours gave a value below thg detection limit of 9-ppc/m3 upon

laboratory analysis.
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FIGURE 18

I131 in Air - Measured via Charcoal Cartridges
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I-13)1 on Project Vegetation

The increased I:l3l concentraticn at the 200 Areas was reflected
in an increased I-131 content of sagebrush samples collected at
2C0 West ard 200 East Arees (Figure 19). Sagebrush samples
collected in the vicinity of the iCO Areas, duripng the operation
of the pbrtable charcoal unit, gave increasing results with time
and with closeness of approach to 100-F. These four results are
also shown on Figure 19.

I-131 in Milk and Pasture Grass

No significant increase was noted in the I;l3l content of the
daily wilk and pasture grass samples collected immediately after
the test (Figure 22). Increased concentratiors were noted in
milk samples collected from all routine locations four to five-
days after the test, but these increases were caused in part

by the influx of fallout materials which began on the 15th of

the month (see air filter results below).

The speclal milk énq pasture grass samples from dairdies along
Highway ll~G(Fisure320 and 21) were not collected until Sep;
tember 18, in an attempt to sample during the probable time of
the peak I-131 concentration. The influx of fallout materials
had already started by then, but was not signaled until Septem-
ber 19 when several fllter sawmples from the weekend of September

14 to September 17 haed been processed.

The I-131 concentration in the special milk sample collected

near Moses Lake (K) was significantly higher {780 ppc/l) than

T o
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1131 in Milk
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11'31 in Local Pasture Grass and Milk
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the ccacentration found in any of the other routine or special
wilk samples. It was not possible, however, to determine what
fraction of the measured 14131 came from the test and what
fracticon was duwe ts fallawt. I milk samples had been collected
from this region prior to and 1mﬁediately after the test, a better

definition of the influence of the test wight have been péssible.

Four dairies were sampled on September 21, one being a resampl?
of the "J" dairy. Samples froﬁ “K" and "N" were not obtainable
on that day. The average of the results obtained on the samples
collected on September 18, 1962 were 1.8‘*uuc I-.l3l per gram of
pasture grass and 330 puc I-131 per liter of milk. Average
values obtained on September 21, 1962 were 0.58 puc/g of grass

and 140 ppc/l or milk.

None of the results of the specilal pasture grass samples de-
viated significantly from general population of results obtained

from the routine locaticns sampled after the test (Figure 20).

Gross Beta Radiloactivity Collected on Air Filters

Filter sample results can be used to signal the influx of fall;
out materiéis. Usually whea sudden general lancreases in concen;
trations of radioactive particulate materials are found, rela;
tively fresh fallout materials containing some I-131 are present.
It appears from the air filter data plotted in Figure 23, that

an influx of fallout materials occurred throughout the Pacific
Northwest beginning on September 15, the day after the test was

completed at Redox. This 1nflux undoubtedly affected the I-131

_ oy
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concentrations found in environmental samples collected after
the test, and the resultsAof air filter samples are presented
here to aid in evaluating the possible effects of fallout I;l3l
on the test resulté.

D. Collection Efficiencies of Filters by Ram Sampling

Two types of filter papers were used . during these
tests. These were IPC Paper and an extremely thin charcoal impreg-
nated ﬁaper. qu their Eollection of ram samples, an IPC filter
was placed in front of a charcoal impregnated filter with the object
of 6btaiping some degree of separation of particulate and gaéeous
1131. To aid in the interpretation of their ;ésults and obtain data
for future sampling, it was desirable to compare the efficiencies
for total 1131 collection by ram sampiing using IPC paper alone,
charcoal impregnated paper alone and an IPC filter followed by a
charcoal impregnated filter. To determine these relative effi-
ciencies, & ram sample filter mount conmsisting of a "checkerboard"
arrangement containing three single IPC filters, three single char-
| coal impregnated filters, and three IPC filters backed with charcoal
lmpregnated filter was prepared (See Figure 24). The " checkerboara"
filter was placed in the center of its ram sleeve (a rectangular
tube 2 ft. long mounted on the door of the Beechcraft) and the plane
was fléwn at 120 wph for two hours in the plume from'a Hanford

Separations Plant stack.

The observed Il3l, BaLalho, ZrNng, and Ru103 contents of these
filters are summarized in Table X. It 1s evident that for the same

exposure time the IPC filter collects 5 to 6 times as much I13l as
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TABLE X
RELATIVE COLLECTION EFFICIENCY OF THE FILTERS IN THE
CHECKERBOQARD ARRANGEMENT
d/m/filter ’
Filter No.* Filter Type Ba-Lal*0 ZrNo 9 Rul®3 i3l
1 IPC | 450 789 437 140
6 IBC 553 T06 ka1 k7
8 IPC 453 802 347 100
Avg. IPC Values 485 766 402 129
.
2 Charcoal Impregrated 58 23 22 21
L Charcoal Impregnated 53 21 24 24
9 Charcoal Impregrated L0 31 37 22
Avg. Charcoal Impregnated 50 25 28 22
3  IPC plus Charcoal Impregnated 128 110 95 o)
5 . IPC plus Charcoal Impregnated 146 106 75 k7
7 IPC plus Charcoal Tmpregnated 87 L8 T1 30
Avg IPC plus Charcoal Impregnated 120 88 80 39

*See Figure 24
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the charcoal impregnated filter and 3 to 4 times as much as both
filters in series. However, 1t is also evident that charcoal fil-
ters collect a much smaller fractlion of the other radionuclides

relative to 1131 than the IPC paper.
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