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I. Introduction

On September 13 and 1%, 1962, 8.3 curies of iodine;131 were emitted from the
Hanford Redox Planf at a rate of from 0.35 to 0.65 curies per hour for a perind
of approximately 18 hours. During the emisslon, the plume trajectories were
plotted from metéorological data ané samples were collected across.the predicted
plgme trajectories at several altitudes ard 2t distances up to 50 miles from the
Piant. Filter, charcoal trap, and air samples were collected during the emission
using aircraft; and caustic scrubber, vegetation, and milk samples were collected
during and after the emission at selected ground gtations in the usual manner.
Appropriate background samples were collected before the test began. The data and
conclusions are given in this report.

IZI. Summary

A controlled iodine-131 emission from the Redox Plant was started at about
1700 local time on September 13, 1962, and contimmed fer ebout 18 hours. The
emission rate was controlled between 0.35 and Q.65 curies per hour. Duriﬁg the
emission, filter and air samples were collected using aircraft and fixed ground
ccllectors. Following the emissicn, seis of vegetaticn apd wilk samples were
also collected. All samples were snalyzed locally for I:"3:L and some air samples
vere analyzed at ANL for krypten-85 and radioxenon.

The most important set of samples wes ccllected on the morning of September
1, S  along an arc abeut 50 miles downwind from
thehﬁédox Plaﬁf:m‘Fiifé;‘éﬁd éifﬂéémpiés were collécted at regular intervals along
the érc in three passes, at 1000, 2000, and 3000 feet above the terrain, respectively.
Guidance in choosing the sampling time snd altitudes and in selecting the arc to be
flown was supplied by the Hanford meteorolegy staff, using plume trajectory predic-

tions. . +
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As predictable meteo*clogically, ‘o eignificant 1131 concentrations were ob-

-
31 results

served on the filters exposed at 3000 feel, btut significantly high I
were obtained in the predicted plume positions at 1000 ard 2000 feet. Background

f£lights made at 1500 and 2000 fzet over the same terrain on the previous daj, before
the emission was started, provided reference data.

Other filter samples were taken over tie range of about 1 %o 25 miles down-

w1nd of the Redox Plart using the Eanford Beschcraft plane -

The 113 plume was dEUECuEL at several pcints ou+ to about 10 miles bJ weans
of a gama scintillation monitor carried 1= the beehhﬂraft. A Geiger counter-
filter assembly’ ' was rect sufficlently sensitive to detect the
plume., Eigh 1131 vélues were obtai:ed on mary filters collected downwind of the
emission point out to about 10 miles, btut the resalis at 20 to 2% miles were rc
’clearly positive unless more than one raszs was made through the plume. The sensi-
tivity for detection of the plume by filier sampling was sericusly hamper=ﬁ Ty

the high concentration of fresbh fallout in the alr at the time cf the test. Greater
air flow rates through the f£ilters wrild alsc have increased the gensitivity.

High Kr85 levels were found Ir scme alr samples éclieczed et 50 miles, shcwing
+the presence of a plume fror the ssparations pliants in the vicirdty expected. The
Kr85 detected was virtually all ‘enitied from the Purex Plant, however, rather than
Redox, the concentraticns being just a= high cn September 13 as on Sertember 1.

A large number éf éir filter, vegetation, and milk zamples were collected at’
ground stations befere, during, and after the test emiesion. They were collected
over.a large area sbout the Hanford site, some as part of the norﬁal regional mon-
itoring program at Hanford, ard others as special samples fol;owing the test; From

131

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

to fallout were found only in caustic scrubter air samples collected in the 200-E

1063979




qw-77387 -

noTIN[og J3AT0SSIA
ayj jo Kjraead otroedg 2U} JO a8ueyp Jo ey pu® yoelg Xopay wodj oyey uorssTWH 1oyl

e

1 aanold

awi] pue #ed
29-v1-0 z2y-£i-6
0021 0011 0001 0060 0080 00LY 0090 0050 000 0080 0030 0010 00FZ 00£2 0032 0012 0002 0061 o081 0oLl 0091 0061

YT 170
+sq[ ¢ 01 110D
0} weag . o
2°0 J030ed3Y poonpad o 20 £
gunexadQ : 2
yInoaul 11Ny 20O 101020Y ; Q
¢"al- uadQ W L 401083 j010toYy v_odum;,: wo ssedkyl 0 — o
aoyoeay  PPMM 55 aojaeay|  HowRral yHnoML  yHnoaul saeditl ooy 0 i
. yinoa| L 110 0Vj1010€0H u.w w gsedSg|  udAnoaulL . o wens| ,M. m.m )
b0 | e WEAIS] ssedfer]l T W, g - o g
S-462 —_—
;n:%._:.,ﬂr o W Lc. i
SO m s o 5
aoyaeay Vh\"t \ 1010 ;Maoncz
e s uadQ o?z,. 012t W, ,Sf:w.m: -} ‘yBnoay.l, J— winodulL —19°%0
: ' ’ ssud
J010RNYY ._Mauapz ooy | ydnoauy,l, 1 Sorora _: G-£62 / m-nawd |
L0 yidnoat L ydnosul 1\ o) meang — ..M“M.”_“__ seedag) — ssed{sl ydnoail, 50 .
JOOCAU  joy0udy _ -_— o .ml .a%
00 S
w0
[
£0°0 —
. @~
eo.c WN.
c0°0 m o
g0°'0 "

AEC.CE RICHLAND. WASH

1083460




-10-

' gnd QOO;W areas and in sagebrush samples collected in the EOO:E and 200;W areas
and néar‘the IQQ;F‘area. A high value obtained on one milk saﬁple, collected
near Moses Lake, Wgshington, on Sepfember 18, may be partly due to the emiﬁsion.
A pasture grass sample collected at ihe same location did not correlate with the
milk result. Variatiors of 7131 concentrations in other vegetation samples
collected dﬁring the week following the test could noct be considered sigaificant
because of an.abrupt increaée in fallout levels of 1131 occcurring within a day
after completion of the test.

III; Emission Control
131

The I was generated by carrylng out a dissolution of irradiated uranium
in a Redox dissolver by a slow simmer process. The rate of dissolution was com-

trolled by the temperature c¢f the dissolving solution, as regulated by the stean

supplied. Additional ccntrol of the emission rate was achieved by ressing the
dissolver off;gases through or around the silver nitrate absorbers, as necessary.
A calibrated, continuous 1131 mcnitcr* on the plant exhaust stack provided the
primary means of monitoring the emission rate. Dissolution rate was monitored ty
means of a continuous recording of the specific gravity of the dissolver spluticn,
fcollowing its rate of increase. The records of the 1131 exissicn rate from the
Redox stack and the raté of change of the specific gravity of the dissolver solu-
ticn are shcﬁn in Figure 1. |

During the period of this test the Purex Plart was dissolving feed at &

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

days. 1131 emissions from Purex during thié period were negligible.

¥The monitoring instrumertatiocn hes been described in refereace €. $ &
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IV. Sample Collections

Approximately 11.5 hours after the radlolodine emission began, sampling

e e

flights were started ™ "iw"i The twin-engine Beechcraft of the

Richland Operations Office, AEC, was uéed for collecting particulate filter and

charcoal filter samples and for measuring gross gamma radiation levels dovmwind 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 Seéurit& Division, RLOO, and the sawpling and 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 sbove, a large number of filter, caustic scrubber, vegeta-
tion and milk samples were collected during and after the test period through the
air sampling station and regional monitoring network of the Hanford Environmertal

Studies ard Evaluation Cperation.

V. Meteorological Data

In ofder that tbev10cations where air samples should 'bs taken could betspeci;
fled accurately, sufficient metedrolqgical support to define the position of the
Plume at any time was necessary. Continual meteorological consultation to the
control 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 Physics

Cperation, Eanford Laboratories. Thils force consisted of groups of specialists

P
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| &



=120

e mi 71387 E

experieeeed in the vagaries of the local wirds, and the diffusive properties of a
plume released to the atmosphere and their relationship to tke ambieﬁt meteorolog-
ical conditions. The problem was similar to those with which the group is trained
to cope 1n its normal responsibilit*es to the Hanford complex.

The predictions of the pluﬁ; prositions were based on measurements of the air
properties at and about the source of the release (which is shewn in Figufe 2 and
3) Measurements of wind and temperatures which would initially affect the release
were taken 2 miles northeast of the source at the Haneord Meteorclogy Tower. This
th-foot tower is instrumented at 50-foct levels for temperature, dew point, and
wind direction and speed. The wind direction and speed through deeper levels of
the atmosphere were determined at more of 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 measuremerts were available
from other statlions 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 northenortheast of the source. These data were 5-minute
averages of wind direction and speed centered on the hour. Sigrificant deviatlons
from these observations that occurred between reporting periocds were also noted
and factored into the analyses. Other wind ard temperature measurements were re-
celved from Spokane, Seattle, The Dalles, Pendleton, Yekima, Ephrata, and Lewiston,
Idaho from routine Weather Bureaun-and a&iation broadcast faclllities and from tke
Richland and Pasco airports. Additional wind data which served to yleld more
detailed information for the intermedlate scale were obtained from a telemetering
netﬁork of several remote statlions 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 Iimportant supplementary source of data was a roving

1083983 DECLASSIFIED:
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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 obteined from the network of wind data that was
‘availeble. The roving team was dispatched to areas of Interest to obtain more
detailed information than would otherwise be available, and would often obtain data
between the regular reporting pericds. These data analyzed in conjunction wita
the continuous records at the Eanford Mbteofology Tower and the data-on;request from
the local airports enabled & close surveillance on the plume. The upper winds were
valuable in the qualitative assessment of the wind shearing effect on the emitted
plume and were also used in the anticipation of wind changes in the lower levels.

Temperature profiles from the Hanford Meteorology Tower, Spokane, Salem, and
Seattle were used to determine the stability of the atmosphere which directiy con;
trels the vertical dispersion of the plume ard was thus a primary consideration in
the determination of the flight level.

Metgorological support was given to the problem early on the wmorning of
September 13 with a general analysis of the weather corditions at that time which
led to the prediction of the trajectories from releases later in the day. This
early analysis, although necessérily quite genergl beceuse of the sparsity of
observations in cértain areag, proved to be valuable in that those areas which
would be affected by the planned release later that day were correctly designated,
and samples of the background were obtained on this basis. 'As 1t turrned out, the
variabiliﬁy in the background samples that were obtained gave rise to the considera-~
tion that some of the samples could, in addiﬁion to what is normally considered
backgfound, include materials which were stack products of other Harnford processes,

This is discussed in detall in the section of thils report which pertains to the

WITH DRETIRNS /G
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apalysis_of thg_background samples. The meteorological problem here isvtO_desig-
nate those areas which would be.arfecfed in the event that additional sources did
affect the observed background observations.

From OSOOZ to 22002 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 ¢f that area into & region in whi;h the low
level air flow is greatly influenced by rugged terrain. Wind measurements from the
Hanford Tower, Richland Airport, the roving pibal team, Yakima, Ephrata, and Wenatchee
ghcw that a persistent southeast to northwest flow characterized the period, but the
sevaration between these stations is too great to account for all of the local in:
fluences which would affect such a plume. The preferred path of such a release
wauld‘follcy the Columbia River Valley froﬁ Harford northward toward Vantage, but
it is also quite probable fh;t portions éf 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 available,Ait is
not possible to accurately position the plume at any particular time. Hewever, 1t
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 is factored into the analysis, the most reasonable asgump-
fion is that the samples cbtailned in these segments do reflect a contributlon from
this plume and, therétore, are not true background data.

Meteorological support was intensified near the time of release at 2300Z;
September 13 and continued from that time until the termination of the sampling at
approximately 1900Z September 1. At the time of the release, the wind hed shifted

v

slightly, carrying the material to the northeast over a region in which the effect
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“of topograéhy on the wind variability was less than that which was previously ob-
served. Thg plume trajectory could bé more precisely predicted witﬁ the data
which was available in this region. Table I summarizes the winds at the Hanford
station as determined by the bglloon ascersions. The time in the table is Z or

. Greenwich time. (To obtain local time, which was Pacific daylight savings time,

7 hours is subtracted from the‘values given.) The colﬁmns are headed by eleva-
tions at which the observations apply. Each ertry in the table is the direction
from which the wind is blowing in degrees and the wind speed in mph. Eacb ehtry
is the mean wind vector in a layer 1200 feet deep centered about éhe giveﬁ eleva;
tion. Table III summarizes the upper wind observations from the roving team. This
table can be interp;eted in the same manner as Teble I, except that the surface
wind was estimated at ground level at the location where the observatlon was taken.
The location of the observation is also entered in the last column. Table IIT
summarizes data obtained from the 410-foot tower. The wind measurements are entered
in terms of the i6-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 temperature difference between the 40O and 200-foot levels as measured on
the tower (Tyon -~ Tyn) and the difference between the 300 and 100-foot levels
(T3OO - TlOO) are indices of the degree of stability in the lower atmosphere.
These temperature differences are listed in Table III and are 5-minute averages
obtained one-hslf hour prior to the time designated in the table. These quantities
are related to.the vertical growth of fhe 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 associate@lwith gradual vertical plume growth and the atmos-

phere is described as being stable. Moderately stable conditions characterized the
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lqwe: apgospbere during most of the period cf'release and hence also during the
periqd during which the sawples were obtained. Estimates of the vertical extent
or tpe p;ume at 50 riles downwird based or & reasorable extrapolation of experi;
mental data obtained through previous Hanford research wéuld be approximately 2000
feet. The reasonableness of this estimate has been supported further by“the tem-
perature profiles obtained by balloocn releases &t Salem, agon and Spokane,
Washington. Thése date show that a stable layer of thickaess 2000-3000 feet
develoned in the evening of Septexber 13 and was sustained until 1600Z Sept ember lL.
At 50 miles, the greatest concentrations could, therefore, be expected in the lower
1000 feet of the atmosphere. From lOOO;QCOO feet, the plume is still significant,
but at 3000 feet the quaptity of plume material is probably Insignificant relative
to bnckground. At locaéions near the sourcze, the peak could 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
plure were wade. Figures 2 and 3 show the trajectories that were obtaired. Fig-
ure 2 shows the plume ce:tgrlines that wers corstructed using primarily the Eanford
Tower, radiotelemetering, upper level, and Moses lake surface winds. These are the
centerlines which are associated with releases froum the source from 0000Z September
14 to O800Z September 1k, }962. The time is indicated with each trajectory so that
direct evaluation of the sampling time relative to the plume centerline can ke easily
made. As can be seen from Table IIT, the conditions at Moses Iske became calm at the
end of the perlod so that semistagnation occurred In this vicinity. The calm winds
at Moses Lake should be interpfeted as winds below the threshold of the anemometer
used for the observation. There is little doubt that porticns of the plume were

st11l being transported, but at & much reduced rate. There is nd> basiégfor proi;osis
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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 evidént from the balloon runs.
Figure 2 shoﬁs the.plume centerlines as_ they existed from 0900-18002.' 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 1% probably would detect it.

Figure 3 shows the plume centerlines relevant to the alr sampling. The wind
shift that occurred -in the night, ~ 1900Z September 14, has brought about 2 prongs
of dosage maximums. The f£irst, 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 countercloékwise5
initial detection of the plume edge was expected 10 miles north 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 stagnaticn 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 expectancles as those of the
air sampling. However, because of the persistent nighttime trajectory, sampiing
near the line from Ephrata to Moses Iake to west of Othello to the source would

have the highest probability of detection. The areas in which vegetation detection

1083993
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;s likely are defiped by the westward love in.Figure 2 and the eastward lobe_ig
Figure 3., It 1sleigniricant thet the locatiorn of the highest air dqsage_measure-
@eqtg may not correspond to ;hose of the highest vegetation samples. ‘Because of
the_stable nlghttime conditions cocupled wita stagnat;on, the deposition on the__
ground in the weetwerd lobe is expected to be greater than that found in the east;
ward lobe. Alr samples, on the other hand, are expected to be & maximum in the

eastward lobe where the plume dispersal has been tmuch less than that in the west-

ward lobe.
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VI. Analytical Method Used for Filter Samples

All filter samples collected by the aircraft were initially analyzed py multi-
channel gamma-ray scintillation spectrometry using Nal (Tl) detectors. Thevsamples
collected with the AEC twin-engine Beechcraft were initially counted in a fivefinch

vellftype NaI (Tl) detector operated in anticoincidence with a large plastic scin-
tillator shield (l). Detectable I:131 was observed on all samples collected by the
Beechcraft during the emlssion. -Nb-95 and Ru-Rh=- 103 activities were found on
the paper particulate fllters. _
* The filter samples R | were initially counted in sets of

about eight or more between two opposing eight inch diameter by four inch thiek
NeI (Tl) detectors, or in the two inch dismeter well of an eight inc¢h diameter by
elight inch thick NaIl (Tl) detector. No radiocactivity above background was detected
an the charcoal impregnated filters collected at 50 miles. Zr-Nb-95 and lesser
quantities of other "fall out" activities were obserVea on composites of the partic-
ulate filters (IPC paper). Above nopmal levels of I-131 were found on some of the
composites containing filters exposed close to the source. Three five-inch diameter
by five-inch thick well-type NaIl (Tl) detectors were used to obtaln gamma spectra
on each of the "close-in" samples and on some of the IPC filters exposed at 50 miles.
Estimates of the Ru-Rh-103, Ru-Rh-106, Ba-La-110, I-131, Cs-Ba-137, Ce-Fr-1kk, ard
Zr-Nb-95 activities were calculated by the GEM program (2) from the gaﬁma-ray spec-
tra. The two large IPC filters exposed during the entire flight‘ were
a;sbvanalyzed by gamma-ray scintillation spectrcometry. Abeve noraallieveis pf
I;13l were found on the filter;

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 spectrometry. Consequently, these filters wege analyzed

£
by separating the iodlne and counting by a multichannel beta-gammas coincidence

1083995 4 mg@%!ﬂm
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method. The procedure used is as follows:
- The filters vere spiked with a known amount of I-125 and ashed_in a quartz

| pube in a stréam of oxygen. The off:gases from the ashing, containing the I.125

and I:l3l activities were passed through a gas scrubber contalning 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;érecipitated. The precipitate was finﬁlly
transferred to the well of‘a suall beta sensitive plastic sclntillator and
dried. The 1;131 activity in the precipitate was measured using multichannel
beta;ggmma coincidence spectrometry. The background in the region of the
I-131 éhoto peak was about 0.05 counts per minute. The counting efficiency
as measured wi£h a calibrated I;l31 source was between 0.2 and O.4 deperding
on the detector system. Each sample was counted for at least 1000 minutes.
The disintegration rate of the 1;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 NaIl (T1) detector to count the I;lQS X;ray and
gamma-ray activity. The I-131 disintegratior rates were then corrected for
vields which averaged atout 60 per cent.

. The GEM computation program ylelds an eétimate of the standard error based on
éounting statistics. An additional uncertainty was introduced in the beta-gamma
coincidence measurements due to the ﬁresence of varying amounts of silver sulfate
coprecipitated with the silver chloride, which reduced the beta counting efficiency
and resulted in a bias. The prpcedure has been modified to eliminate the silver
sulfate coprecipitation in the future. A fey of the results may be biased on ghe
high side due to traces of I-131 in the laborﬁtory equipment. These results are

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

A.

Samples Collected Wi*h The Fanford ARC Bee"hcraft

" ~ DECLASSIFIED *

The AEC twin-engine Beechcraft is periodically used for alr sampling
studies and for direct monitoring with a high sensitivity gammggray
detector.

During the 1131 emission, combined monitoring and sampling flights
were made as planned at approximately 1, 3, 5, 10 and 25 miles from the
source. Three edditional 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 & total sampling time of about
10 minutes.

1. Equipﬁent

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

diameter by 3-inch thick sodium iodide crystal with iis accompanying

battery-pcwered photomultiplier and transistorized count rate meter

and recorder(3).
Air sampling was performed by drawing air inio the plane through a
2-~1inch diameter port in the door of the plane at a directlon perpern-
"dicular to the alr flow. The air pump used was a Hurricaﬁe Air
Sampler 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 filter paper(h) followed by a l-inch thick bed of
activated charcoal (cocoanut charcoal, 6-1% mesh, Cat. No. 5-685,

Fisher Scilentific Company) at a flow rate of 750 linear ft. per

BATY REIETIONG 27
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minute.
Results from Gross Camma Monitoring
The general direction of wind from the separation piznt stack was
tqward the nerthesst. The sampiing was dcne by traversing the
plume area at apﬁroximately 500 to 600 feet above ground level.
The actual locaticns cf the various sampling rung, plus the time
at which the} were fiown, arnd the observed gross-gamza rate meter
readings, are shown oa the mar in Figure L. qut cf the observed
gauma wonitor readings were rather lew and probably near the nor-
mel bacxgreund; however, there were a few points in the plume area
which were about twice these lower val:ues.
Results frem Filter Samplss
Measurements of the collection efficiency of particulate 1431 and
cther radionuclides from faliout by IPC Pilter paper(s) indicates
that at flow rates 6f§750 linear feet per minute, a-zut 50 per
cent of the particulate_iodine iz collected by the filiter. Mozt

of the remainirg perticulate T-o+

is ¢ollected on the following
one=inch thick activated charccal bed. In Table IV +the obzerved
1131 content of the air wkich wes seupled by the TPC filter and
the activated charcoal bed are tabulated. The ratio of 1131 o
the IFC filter to that in the charccal bed is also iisted. Since
the IPC filters were about 50 per cent efficient for parﬁiculate
1131, these ratios should be multipiied by two to determine the

131

fraction of I actually associated with particulate material,
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' TABLE IV
1331 4n Air Sempled from the Eanford AEC Beechcraft

131 44 d/:n/ft3

Sample 1131 cn 1131 on

Number - Location¥ - IPC Filter Charcoal Bed Ratlo¥*
1 1 mile traverse 0.0101 0.156 0.065
2 3 mile traverse - 0.0031 0.072 0.043
3 5 mile traverse 0.0047 0.043 0,13
i 10 mile traverse 0.0176 0.091 0.19
5 25 mile traverse O.007hk 0.03%4 0.19
6 20 mile arc 0.0135 0.057 0.23
7 See map 0.052 0.143 0.36
8 See map 005 7\ 2.13 0-2,7

#See Map in Figu.re L
#¥ Ratio of I131 on the filter to that in the charccal bed.
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B. Samples Collected
l. Equipment Used

‘a. Filter samples
Most of the samples were collected with & five-inch filter

holder in an air scoop device"‘ f;'“'"

— m‘q‘“i The filter carn be simply and quickly c;anged durizg
Aflight ard, in this experiment, tke fiiters were generally
changed ét fouar mirute or elght minute intervals.
A double filter copsisting cf a "white" filter backed bty a
"black” filter was used' - The first
filter was an IPC paper filter, Kuowlton Paper Company type.

| This fiiter is & high strength filter havirg small pressure

loss coefficlents and high collection efficieacy for the

parviculate matter typically produced ir nuclear explosions }.
The second filter was a porous fibter filter impregnated with’
activated carbon. It was used in this test in the hepe that
the black filter would absorb iodina very effliciently while

the white filter shead of %t would collect mest of tte particu;
late matter; thus the ratio cf iodine to the backgrovrd of none
volatilg fission products might be more favoratle on the dlack
filter. This proved to te of ne advantagé. The white filter
wes generally the mcre efficient collector of i0dine {meaning,
possibly, that mest of the iodine was pa:ticulate) ard the

reduced alr flow rate due to> the additional filter was disad-

vantageous.
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bs, Air samples
Durlng ell samplirg rurs et 50 miles, as descrlbed later, air
samples were also ccllested £or rare gas determirations, The
sampies were coOllected In spherical steel pressure bottles
having & capacity of about 900 cublc izches using & positive
displacement eir pump operated from the éir:raft Tower plant.
Each sample was taken at a uniform rate durirg a specified
portion of the sampling f£light path.

2. Results from Semples Collected at 50 wiles

a. Locations
The principal set of samples were collected on an arc absut 50
miles downwird of the Redox Plant between 0730 and OoLks5, local
time, on September 14, 1962, at which time the Tredicted plume
location of tre 1131 from Redcx was as showz oo Fige 3. Tre
pafh taken by the sampling alrcraft was from posision 5 t2
positicn 11, as also shown on the map in Figure 2. A first
pass was made at 3000 feet above the terrain startinrg aﬁ posi-
tion 5 and ending at position 11. A second pass, mede on the
return flight, was at 2000 feet and a third pass was made at

1000 feet from position 5 back to pesition 12
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filter samples were taken continuously during these passes,
with & filter changs at either nominal k-minuxe or nominal
8-minutn irtervals.

On the previcus day, September 13, 1962, similar sampling

runs were made between 2040 and 2200 local time to test equip:
ment and tc collect samples for establishing the 2131 back;
ground. The flight path of the sampling alrcraft oa this
background run was from position 4 to positisn 10. The first
pass was made at sbout 1500 feet from point 4t to polnt 10 ard
the second pass was made at 3,000 feet on the return flight

from point 10 to point L. An additional backgrouri filter

sample wes collected during a flight from Richland Alrpors ‘
e

Ty S T Ty o ATy mviee Lt 30 et vvomn o it 5pimt sm o v e

G e it i 6 o 25 bt i

D)

The resulis or samples *taken to establizh tke 1+-* backgroond
are tabulated in Table V. These samples were taken.

cn Septexter 13, 1962, durirg whish time the Red:x
Plant was not cperating ard the Purex Flant was ard kad teen
processing irradiated wranZum whkich kal been cocled edows 130
days or longer. The average 1131 exission rate duripg the 12
hours prior to the tackgrsund sample collectlons was abeut
5x 10-5 curles per hour. This is a factor of sbout th below
the emission rate of the combined Redox and Purex Flants at the

time of the test on Septemter 1%. The emiesion plume from the

Purex Plant was moving Corthward during this perlcd, and the

results of krypton-85 determinations show that the plane passed
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throﬁgh the plume. These data will be discussed subsequently.

The mean values are shown for the 1131 content of each type

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

two altitudes, 1,500 feet and 3,00C fegt. The over=-sll mean for
each type of fllter was calculated and used subsequently. These
mean values are not sigrificantly different but they were nct
combined because 1% makes sense, sclentifically, not to comtice
them. The fTour lowest results on the whike filters ccourred oz
the samples from the ends of the flight course, namely, at 2 t2
4 and 10 to 11, suggesting a peak across the central part of
the course. However, this was tested statistically and zelther
the differences beiween sample locatiors ncr tetween alti+tudes
were significant. The estimated precision of the resits i=
the same for both types of filters. The standard error value
glven in Table ¥ was based cn the counting data oniy. The
estimated over-all standard deviation of a sinéle resait, cal-
culated from the 12 values on white filters, is abzas 30.04
d/lO-h day for a ktﬁlnute sarPle, whereas the indicated pre-
cisicn of the couniing was 30.016 d/lO"h day. The Ligher walue

includes variations due tc sampiirg, laboratery processing prisr

-

to the counting, ard any possible real variations in .L'“j’l contert
between samples.
As will te seen in the data presented in the next sectlorn,

131

the presence of an appreciable I~ value due to fallout ceriouse

1y limited the sensitivity for detectisn of the 1131 releass from

the Redox Plant. An important variable in dealing with such an

131 backgrourd 1s that the fallout concentraticms often charge
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widely and abruptly with alr mass changes._ This effect ;s_s¢§n<
in the data in Figures 5 and 6. These data reglt from azalyses -
of dailly filter samples at Hanford for gross teta act;vity in
micromicrocuries per cublc meter {Fig. 5) ard 113-l activity ia
disintegrations per minute per cubic foot (Fig. 6), The period
during which the aircraft sampling was done is indicated. A
sample for 1131 determiration was not taken at the 300 Ar=a cor
September 14, becsuse thze filtering equipment was beirg uzed ir
the alrplare tha% day. The weather frout whizk passed cver
this area on Sepitember 14 ev2dently brought iz an eir mass with
about & 5 t5 7 £o1d higher fallsut concentration. Forvunately,
this occurred after the experimert was completed.
c. Filter Sawples Taken Durirg Emission
The results for the white a-d black filter samizs ccllected
at about 50 miles dowrwind of the Redox Flar: durirg the 1131
emission on September 14, 1962 are giver ir Table VI. Jertzin
values in column seven ars marked by az asterisk to Indicate
rossible contamination, ard are mertiored earliier ia Sectisn
VI.
The sample pcsition pumbers identify the flight course (see
Figure 3) during the interval the filter was expesed. The
standard error values are based'only on the counting data.
The 1131 falues in cclumns 6 and 9 are normalized to a L-
minute exposure period and these values are plotted on Figures
7 end 8 for each of the three altitudes. The mean backg?cund

value 1s indicated by a heavy dasted lire on each graph.
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50
B Airplane Sampling ) .
Period From 0500 24 Hour Sampling Periods
- to 0830 Starting Dailyv Fxcept Sunday
at 0830
- 10
< n
3 |
EY
5
1 | ! ' J ' 1 1 I 1 l t
7 8 9 10 11 12 13 14 13 16 17 18 19 20

Sampling Date, September 1862

FIGURE 5

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

. Airplane Sampling Period
B From 0500 to 0830
0.1
‘-":-_' -t
= B
S 0.5t
0,01 | l | l m I ] ] |

7 8 9 10 11 12 13 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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1131 in d/10-4 Day
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— White Filters - 3000 Feet
— B
— i . —_— —
White Filters - 2000 Feet
 — B _
]
[ White Filters - 1000 Feet
| B
]
11 12 1 1A 2 2A 3 4 5

l.ocation Marker

FIGURE 7

1131 values on White Filters at 50 Miles Downwind

AEC-GE RICHLAND, WASH.
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0.3
— Black Filters - 3000 Feet
0.2
0.1 —
O. 3 v
. B Black Filters - 2000 Feet
3
Q 0.2 —
sl
1
c e
5
= 0.1 —
- - —_
0.3
— Biack Filters
1000 Feet
0.2 —
0.1 —
11 12 1 1A 2 2A 3 4 5
Location Marker
FIGURE 8
1131 Values on Black Filters at 50 Miles Downwind
AEC-GE RICHLAND, waswm “
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ibe graphs show thatb 1131 was not detectable abeve backgrou;d

- &t 3000 feet but the peaks occurring in the 1000 and 2000 foot

- data appear to be sigrnificant. It is particularlyvinterest;ng

that two peaks appear at 2000 feet, namely at 12 to 1 and at
2A to 4 respectively. These correspond reasonsbly well with

the predlcted plume trajectories given previcusly. The at-

-

sence of & peek at 12 to 1 at 1000 fest is mysterious. How-
ever, the apparent displacement of the central peak from 2:2A
to QA:h at the higher altitude suggests a shearing affect as
discussed 1n Section V. Thus, the second peak at lOdb Teet
may be in the 11 to 12 position, where a sample was not taken,

The results from the black filters, shown cz Figure 8,
tend to support those from the white filters at 1000 and at
3000 feet. However, the results for 2000 feet were too low
to be conclusive.

The total I'S» collected on both filters is plotted in
Figure 9. The results show the patterns at 1000 and 2000
feet clearly. Thebdata are ploctted in a paired msrner in
Figure 10, the Ilsl values on white filters being plotted
aéainst the corresponding values on the black filters, e
area blocked ocut by a dashed line enclnzes what aprears to
be the background erea.

Using the average background value for white filters of
0.09 end the standard deviation of 0.0k, cne can compare
the white filter values with the 2 T uppar.limit of the

backgrourd. Doing this, we observe that one result at 1000
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Both Filters
0.2 — . 3000 Feet
0.1 —
Both Filters
2000 Feet
0.3 —
3 02—
<
5
<
= 0.1H—
= |
Both Filters
B 1000 Feet
0.3—
—
0.2f—
0,1p— °
o =
- Z £
a
0
11 12 1 1A 2 2A 3 4 5

I.ocation Marker
FIGURE 8

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-
ciably above the 2 ¢ limit. However, the significance of the

2 0 limit is uncertain because the statistical distribution
ct the results is not known and it may not be a normal
distribution.

' The significance of the high T33! values on certain £il-
ters was therefore tested by a ranking method. This was dcne
with the combined resalts, 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 is fournd that the high-
est five values are samples from 1000 and 2000 feet. The
probability of a chance occurrence of five results from 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 in 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 foot data, as
predicted meteorologically. The 3000 foot sample data is
probably representative of background; hence, it could bte
included with the background data set of Septemwber 13. When
this is done, the significance of the cccurrence of five 10C0O
and 2000 foot results above all background and 3000 foot data
coubined can be tested. The probability of this occurrence

is 0.0092. These results indicate that the I1ov

plume was

FOBUHOIY
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detected at 1000 énd 2000 feet above the terrain by the £il-
ter technique used.
T™wo conditions seriously limited the deteq@iqn ggngi:
tivity In thls experimert. These were the presence of &

substantial I-o+

tackground because of the nuclear weapons
testing in progress at the time, ard the low air sampling

rate attained

d. Air Samples
Samples of air were coliected for krypton and Xeron
determinations during the flights at 50 miles downwind of
the Redox Plant. The sawmples were analyzed at the Aréonne

National ILaboratories ard the results are given ir Table VIT,

The krypton results were ro higher at these locations

~ than those obtained on the background samples of September 13,

108u0to
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wh:!.chvaz.-g_sl}cwn_in Figure 12. This 1ndicgt¢s.thait _tae rare
g28 releases from the Purex Plant, %bich wes operating with;
out interruption throughout this periocd, domirated those frq?__
Redox during the experiment. The plumes were gy#@gn?}y_}gcgﬁgd
between positions 11 and 3 on both days. The xepontyalges_gre
reported in Table VII. The xenon and krypton results do not
correlate and the positions of the xenon peaks do nct.agrge

Wwith either the Kr'® and T-3% data. Evidently, the xencr
activity 1s Predcuinately from weapons tests. The xeror ieo-

tope ratics were not messured.,
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FIGURE 11

Kr8% 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)

AEC-GE WICHLAND. WASN,
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- 3. Results from Clbse;in Sampling
8. Locatiéns

In addition to the sampling'ruqs made at 50 miles, a large
number of sampling runs were mede in the range 6: 1 tol25 miles
dowvnowind of the Redox Plant. Thése runs were made in an attempt
to detect the Il3l'plumes by weans of a Geiger tube and count
rate meter device :‘ - '\‘ ' | Vﬁ : The
Gelger tube in th£§wdévice was an end-window type mounted dir-
ectly behind the filter paper. With this detector, thé pres-
ence of radioactivity in the sample being 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 scintilla£ion counter used in the Beechcraft
sampling runs (See Section VII A). During these close-in
sample runs filter samples were taken
regularly at four minute intervals, which corresponded to
approximately 10 to 12 miles each. The plane was flown in
arcs across 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 & line between Richland and
Kahlotus, Washington, on the other side.

b. Filter Samples Taken During Emission

Approximately 50 double filter samples were collected

- during several hours of flying at low altitude dowowifia of

1081016 DECIASMIFIED
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the Redox}Plant up to within approximately one.mile~£rqm the
Redox Plant. Most of the time, the filters were'changei 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 many cases, the exact locatlon of the
sample could not be determined, after the fact, since the
Plane was often out of the tracking range of the :adar
(Othello Radar Station) because of the low altitude and the
hilly terrain. The longitude and latitude information on
the sample data log was often not helpful, either, because
of the frequernt circling of the plane. Consequently, many of
these samples were not analyzed by the more sensitive B;Y
coincidence method, 2lthough every filter was analyzed by
multichannel gamme spectrometry. Those samples which gave &
pronounced 113l garma peak over the background of other radio:
active matter on the filters 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 significance. Sowetimes the location was cf inter-
est simply because the sample was taken at & place known to be
out of the plume. .

The 1131 results obtained on these samples are tabulated
in Table VIIT. The net T23! values (6th and 9th colums) have

been corrected for the background average. The approximate

distances and directions from the source are given in the last

DECLASSIFIED
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two columns. The date show that very high 1131 vglugshper

L winute filter were obtained when the plane passed through

. the plume at distances out to about 10 miles from the scurce.

At greater distances, detection is less positive. All large
1331 values were cbtained on samples within the NE quadrant.
Samples 3, 45, 46 and 47 were taken well outaide the expected
plume trajectory. Gererally, good correlation between the

white and black filter pairs was obtained.
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The date obtained by gamma spectrum analysis of all fil-
ters, including those taken cn the 50 mile fiight course, were

analyzed by & geueral spectral aralysis computer program for

" the seven predominent fission products, Ru-Rh-103, Ru-Rh-106,

Ba-La-140, I-131, Cs-Ba-137, Ce-Pr-1ili, ani Zr-Nb-95. With
the exception of _'l”‘ffi“:"ff R *f - filters
exposed for lorg perisls. the low level of activity and the
complexity of the zpectrum prevested ussful spectral analysis,
the error limits generally being larger than the value. In

131 ' R . -
the cases where I~ was high, already noted ia Table VIII,

. L1310
& reazcrably accurate I 3

value was ottalned froam the gazma
data but the precizicn was puch iafericr to that cttairned by
By ceinciderce counting after separasion,

The lcng exposure sampies, which hai high gamma count rates,
Yielded a typical currens falloub spectrum with varyiné amounts
of additicaal 1131 imposed upon it. Oze of the specira 1s shovn
in Figure 13. The 2131 Peak 13 very prominant, teing conzlédsr-
ably higher then fallsut levels, as woaitored by the La-1LC
reaks (note the high sensitivity range used).

It was mentioned earlier that the Geiger tube counting
results |  _ were a1l negative.

Environmenﬁal Monitoring Samples

Samples of air, water, vegetation, milk, and procduce, and
measurement of ambient aose rates are cb*teined routirvely withe-
in the BAPC environs ty the Environmgntal Studies and Eveluaticn

o

Operatione. Certein portizns of this envircnmental surveillarce

NECI ASSIFIED
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4.0

Energy (Mev)
FIGURE 13
Gamma Spectrum of a C-1 Filter:
(Counted September 15, 1962)
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prqgrém are directeld towzards the measurement of 2-13;. Addi-

tional sarpling locaticns and Increased sampling frequerncies

were establishei for the test periad to aild in evaluating

the ef:e;ts of the sdditional I:l3l release or the envircas.

l. Methods

A. Alr Sanmrles
™wo types of air samples are routinely collect;

ed ~ filter paper sarples and caustic scrubber sam;
vles. In additicon tv these, several temporary
samplars, cinsisting of an alr filter followed by a
charcsal cartridge I-131 adscrber, were established
for the test period. All locaticas where air sam;
rlers were operated during the tsat sre shewn i

Fig:rz 14 ani are summarized ir Tarle IX.
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TAELE IX

SUMMARY OF ATR SAMPLER LOCATIONS

September 1962

Normal ___ Spe cial
Air Caustic - Pre~Filtered
Location Filter Scrubber Charcoal Adsorber

200 Areas and Vicinity

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

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 - L4OO!

-t
-

RS R 5
t

[}
]

S IE R

100 Areas and Vicinity

Midway Power * - -
100=-B Gate #* W -
100-B Southwest *
100-K Center *
100-X North * -
100-D Southwest * -
100-H East *
White Bluffs *
100~-F Southwest *
Hanford # - -

1
]
"y ==

[}
1 == o=
==

Intermediate Locations

2Y' Barricade - -
"Prosser Barricade - -
Rattlesnake Mtn. ERC - -
Rattlesnake Springs - -

£ M i o

300 Area and Vicinity

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

W
W -
W

*¥Permanent Atmospheric Monitoring Station
#¥D = Daily, W = Weekly

108uaZ




TARLE IX {€ontinued)

SUMMARY OF ATR SAMPLER LOCATIONS

September 1962

Normal : - Special
Air ~ Caustic Pre-Filtered
Location Filter Scrubber Chercoal Adsorber
Tri-Citles and Benton Clty
Richland * D W -
Kennewick * W - -
Pasco ¥ W W -
Benton City ¥ ) W -
Dairy Farums
“E" - - W
m ~11 - - -w'
Remote Locations
Seattle, Wash. W - -
Spokane, Wash. W - -
Walla Walla, Wash. W - -
Yakima, Washe. v - -
Meachum, Oregon i - -
Kiamath Falls, Oregcen W - -
Boilse, Idaho W - -
Lewiston, Idaho W - -
Great Falls, Montarna W - -

*Permanent Atmespheric Moritoring Station

#%D = Daily, W = Weekly
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(1) Caustic Scrubbers

The concentration of I-121 in the atmoéphere is
measured by caustic scrubber samplers located in
Pifteen wonlsoring stations in the plant environs.
Four of these stations are located off the project,
and the remainder are located within the various
plant operating areas. Each station is a 6' x 6!

x 8' high tuilding which houses the necessary

monitoring equipment{é).

The samplers consist of a calibrated, electrically:
driver vacwium ruwp which draws 2.0 cfm of air through
one liter of 0.l normel FalH solution. A balancing
platform and sizhon arrangement permits introduction
of djstilled water Intc the scrukber at a rate equal
to tkhe rate of evaporation. This water feede; helps
maintair constant liguld head, air flow rate, and

scritber efficlercy.

After cre week of operation, the scrubber bottle is
replaced and taken t5 the radischemical analysis
laboratory for determination of tle I-131 conteut.
Tke analytical procedure used provides for the addi-
tlon of an iodire carrie; and A5N03 to the scrubber
solutlon, followed by filtration of the resulting
silver iodide pracipitate. The radiation from the
I-131 on the filter is measured by an en@-window ;
G.M. tube connected to a scale~of-&4 scaler.

HEGLASSIFIED
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Atmospheric concentrations of 1:131 are then calgu:
lated from these counting rates by applying_faqtors
for counter callbratlon, chemlcal recovery of the
I:131 scrubber efficiency and the volume of air
sampled. The detection limit for I-l3l in the ;
atmosphere using the above method is 10"k mC per
cc of air. In addition to the regular sampling

frequency all of the scrubbers were changed on

September 13 and again on September 1, 1962.

(2) Filter Paper Samples

Alrborne parﬁiculate nmaterials are sampled at severel
of the Atmospheric Monitoring Stations and at off;
site locations (Tab le IX). Fifteen of these samplers
are operated wilthin the project, five are operated

in nearby off-project locations, ard nine othérs are
cperated 1in more distant Pacific Northwest comrurities.
Iwo and one-half CFM of air are drawn through 2" x~£"
E-70 paper, 18 mils thick, by an electrically driven
vacuum purp. The filters are changed daily at four
locations and weekly at the others. Gross beta
rediocactivity collected by the filters is measured
with a thin window, propesne gas, proportional co?nter
calibrated to give 40 per cent over-all counting
efficiency for a RaDEF source distributed on filter
paper. A delay of 48 hours is used between sample
collection and countirg to permit decay of the short

life paturally radicactive substences present. One
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of the purposes for operating these filters is to
signal and record influxes of radicactive fallout,
which can irfluence the concentrations of I;131 and
mixed fissica products found in other environmental

samples.

(3) Charcoal Cartridge Adsorber Samples

During the test period charcoal cartridge adsorbers
were operated at several locatlions where no permanent
atmospheric monitoring stations existed (see Table IX
and Figure 14). COne additional portable unit was
operated in the vicinity cf the 100 Areas from 0800
to 1000 on Septemter 1k, 1962. The air samples were
first drawn through a 2" x 4" H-70 filter paper and
then through tre charcoal adsorber at 1 CiM. The
sampling unit is shown in Figure 15. The cuter tube
is a 1/2" 0.8. by 1/32" wall, transparent acetate
cylinder, 25 long. Activated charcoal, 12 x 30 mesh,
is packed in the center irch and one;quarter of the
tube to a density of 34 pounds per cubic foct. Wire
mesh screens retain the charcoal 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
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concentrations are calculated from the counting rate
obtained at the characteristic Q.36 Mev gamma energy
by apoplying corrections for counter calibration,
collection efficlency, and volume of gas sampled.

The detection limit for I-131 in the atmosphere

using the charccal adsorbers and a weekly saﬁpling
schedule is abcut 2 x 10713 ue I;l3l per cc of air.
Gross beta radicactivity collected on the pre;filters
was measured on the prcpane gas proportional counter.
Vegetaticn

{1) C::Prcject

Sarples of sagebrush and native grasses are collected
weekly from the 200 West and 200 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 is placed in a 250 ml jar
and ccunted or top of a three inch Hal well crystal.
Radionuclide concentrations are calculated from
counting rates obtained at_specific gatma energiles,
after applying corrections for Compton scatter and
bgckground radiatisn. The CGetecticon limit for I-131
in these samples varies with the amounts of inter- -
fering fallout nuclides present, but it is normally

about 10'6 pC per gram.

During the morning of the test additional sagebrush
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samples were collected at 100-D, lOO;H, White Bluffs,
and Hanford, during operation of a portable charcoal
adsorbter mwais.

(2) Off;ProJect

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

were collected on September 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 concentraiions are calculated in
a2 manrer similar to that used for the sagebrush
samples ard the detection limit fo; T.131 is aboat

5 x lO'8 pc per gram of pasture grass. Figure 18
shows the pasture grass sampling locations.

Milk

Milk samples are collected from five local farms
(four weekly and one daily) ard composite samples
representing each of two milk 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 days after
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the test period, milk samples were also collected from'seve;gli

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 of 14131 present as a result of
normal Hanford operations. The milk is passed through an ion;
exchange column where the radlciodine is trapped and concen: |
trated. The I-131 ir the resin is.then measured with gamma
scintillation counting eguipment. The detection level for
I-131 in milk using this procedure and a three gallon sample

is about two puc per liters

Results

" The analytical results obtained from the various envircnmental samples

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

in Figures 17 through 22.

o

I=131> in Air

I-131 concentrations in air, as measured by caustic scrubters
(Figure 17) increased significantly during the test pericd
(September 13-1%, 1962) at all 200 Area locations. The highest
I-131 concentration cbtained was 9.7 ppc/m3 at the Redox atmcs;
pheric monitoring station, during the period from 1400 on

September 13 to 1140 on September 14, 1962.

Caustic scrubber samplers operated in the vicinity of the 100
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1.0 Tri-Cities and Benton City
0.5 — Avg. of Pasco,
Richland, and
L‘ Benton City
0.1 p—— L—L__r
0.05 — | ‘ l
[ I L
300 Area and Vicinity
0.5 Avg. of 300 A, 1100 A
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0.3
? 100 Areas
Avg. of 100-K, 1aa-H1
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0.1 ——
0.05 t— J
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5 200 Areas
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l— in 200 W and 3 in
200 F
1,0 ———o-
0.5 +—
r——
0,1 —m
i - )
o 1 1 1 L
21 26 31 5 10 15 20 23 3 10 15
August September October
1962
FIGURE 17
I131 . 3 - I3
in Air - Measured via Caustic Scrubbers
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Areas indicated a smwall, non-significant Increase in I-131
concentration the day of the test, ard another small increase
during the pefiod from noon on September 1k tthugh noon on
September 17, 1962. A similar trend in air concentrgtions was

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

A somewhat larger increase than that found in the 100 Areas,
was noted by caustic scrubber sawplers operatéd in the 300
Area and vicinity during the four day period starting about
1300 on September 14, 1962. The largest increase and the
meximum concentration for the three samples in this group
occurred at the 300 Area itself, where the concentraticn
increased from 0.2 puc/m> on September 13, to an average of

0.8 upc/m3 over the following four day period.

The charcoal cartridge abscrber units cperated during the test
period yielded values of I-131 concentrations which were gener-
2lly at or below the detecticn limit (Figure 18). is detec-
tion 1limit varied with the t2%tal zmount of air éampled and the
amounts of interfering nuclides present. The one day samples
cbtained at Hanferd and 10C-F Area cn September 13-1&, were
significantly higher than those operated at other locations,
but were Just sbove the detection limit for a one day‘sample
(0.5 to 1.0 puc/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 the detection 1limit of 9-ppc/m3 upon

FOLASSIFIED
srry e ETIONS -

laboratory analysis.
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FIGURE 18
1131 in Air - Measured via Charcoal Cartridges
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b. I-131 on Project Vegetatlion

The increased I-131 concentraticn at the 200 Areas was ggf}ected
in an increased I;13l content of sagebrush samples collected at
200 West and 200 East Arees (Figure 19). Sagebrush samples
collected in the vicinity of the 100 Areas, during the operation
of the pﬁrtable charcoal unit, gave increasing results with time
and with closeness of arproech 1o lOO-f. These four results are
also shown on Figure 19,

Ce I-131 in Milk and Pasture Grass

No significant increase was noted in the I;13l content of the
daily milk and pasture grass semples ccllectgd 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 Iincreases werevcaused in part

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

the month (see air filter results below).

The special milk anq'pasture grass samples from dairies along
Highway ll-G(FiguresEO and 21) were not collected until Sep;
tember 18, in an attempt to sample during the probable time cf
the peak I-131 concentratior. The influx of fallout materials
had already started by then, but was not signaled until Septem-
ber 19 when several filter samples from the weekend of September

14 to September 17 had been processed.

The I-131 concentration in the special milk sample collected

near Moses Lake (K) was significantly higher {780 puc/1) than

10810040 DERLASSIFIED

k’; g’; 31"5 &E‘,‘: — M




UNCLASSIFIED

. TTRET -
—7C- = 77367 -
—+— 200 West
= —O—= 200 East
100 . Special Grab Samples
’,4'/*\
L -
- == .
B ~
§ ° [/ o Hanford N \¢\,
— ® (0930) \l\
\ »
Mo~ '/ Whue Bluifs /
1.0 (0800} \ /
: \ Detcction Limit
° 100 H (UB307 4
{ 100 D (0800) | i | | |
ot e
1131 on Sage Brush
51 4 All Routine Samples
(Shown on Figure 221 Noo
® Special Samples b4 + 33 L
;:‘ 1.0 (See Figure 161 M . % :ﬁ,'J*‘q, .t
3 N [ - ‘- +
B 0.3 bd + ol ¥ + *
* o
[~ +
oo — 1
[ U . (R - L
—_——
I on Pasture Grass
+ All Routine Samples
1000—  (Shown on Figure 23) .
® Special Samples Ke
(See Figure 18)
. ol
= Ne te M
£ 00— ¢ 1
= - T4+ ‘{’n + :
g * MRS 3 * . et
B + ¢¢+
= -
+ + .
16—
S .
| -
1.0 ] | ! ! | | ! | ! ! ! | |
6 21 26 s 10 15 20 25 \ 5 0 15 20
August September October
1862

ALC-GE WiCMLAKD WASN

NI ESY

FIGURE 21
1131 in Milk

UNCLASBIFIED

m

-~



UNCLASSIFIED _71- Bl 77397 -DEL-

- el —=X—— uuc/g Pasturc
2 ~ (0% Pasture - —o== 102 puc/1 \Milk
.J__ X x
Lol \x/ \x/x
0.5— '
0.1 p—— \\ l
o.os/~ | l\ Ll | N 4‘0 | L]
—_— /2\/ o
1.0— X———X . ~ te]
0.5 — g,//‘o_ - x:x
N I \‘ T R i\ L ‘
° "¥'" {Ringold)

~ 100% Pasture
X
——
1.0 —— / \/K‘O\ ~ o0
=L : o %
0.3 x t/
i .

A T B x< || ]

[ "C" (Riverview)
1.0 — x
0.5 — /M/ﬁ\\x/x
-~ ~— 7
i | |
O T AT AN M BT N |
5—
"A" (Benton City)
[ x
1.0p— \XTX\ "\x’xx
5 < oomj" 7’
0,5 LA x Q
oo "%ﬂo"”f \
N | i I R L
16 21 26 5 10 15 20 25 3 10 15
August September October
1962
FIGURE 22

1131 in Local Pasture Grass and Milk

UNCLASSIFIED

AEC-GE RICHLAND, WASH,

logLouLz



(08L0Y3

=W 77387 -DEL
the ccacentration found in any of the other routine or special
milk samples. It was not possible, however, to determine what
fraction of the measured I;i3l came from the test and what
fraction was due t5 fallowt. If milk samples had been collected
from this region prior to end immedlately after the test, a better

definition of the influence of the test might'have been pﬁssiﬁle.

Four dairies were sampled on September 21, one being a resamplg
of the "J" dairy. Samples froﬁ "K" and "N" were not obtairable
on that day. The average of the results obtained on the samples
collected on September 18, 19€2 were 1.8 uuc I;l3l per gram of
pasture grass and 330 ppc I-131 per liter of milk. Average
values obtained on September 21, 1952 were 0.58 puc/g of grass

and 140 ppc/l of milk.

None of the results cf the special pasture grass samples de-.
viated significantly from general population of results obtained

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

Gross Beta Radiocactivity LOllECuEd cn Air Filters

Filter sample results can be wused to signal the influx of fall-
out materiéis. Tsually when sudden general increzses in concen;
trations of radicactive particulate materials are found, rela;
tively fresh fallout materials containing some I-131 are present.
It appears from the air filter date plotted in Figure 23, that
an influx of fallout materials occurred throughout the Pacific
Northwest beginning on September 15, the day affer the test was

completed at Redox. This irflux undoubtedly affected the I-131
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concentrations found in environmental samples collected after
the test, and the results of air filter samples are presented
here to aid in evaluating the possible effects of fallout I-131
on the test resalus.

D. Collection Efficiencies of Filters by Ram Sampling

Two types of filter papers were used »A . o during these
tests. These were IPC Paper and an extremely thin charcoal impreg-
nated ﬁaper. For their Eallection of ram saméles, an IPC filter

was placed in front of a charcoal impregnated filter with the object
of obtalning some degree of separation of particulate and gaseous
1831, 10 aid in the interpretation of their results and obtain data
for futuie sampling, it was desirable tc compare the efficiencies
for total 1131 collection by ram sampiing using IPC paper alone,
charcoel impregnated paper alone and amn IPC filter followed by a
charcoal impregnated filter. To determine these relative effi-
ciencies, a ram sample filiter wount comsisting of a "checkerboard"
arrangewment containing three single IPC filters, three single char-
coal Impregnated filters, and three IPC filters backed with charcoasl
impregnated filter wes prepared {See Figure 24). The "checkerboard"
filter was placed in the center cf its ram sleeve (a rectangular
tube 2 ft. long mounted on the dcor of the Beechcraft) and the plane

was flown at 120 mph for two hours in the plume fromla Hanford

Separations Plant stack,

103 contents of these

The observed I131 I.all*o, Zrl\lb95 » and Ru
filters are summarized in Table X. It is evident that for the same

exposure time the IPC filter collects 5 to 6 times as much IF3L as

108L0US
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TABLE X

RELATIVE COLLECTION EFFICIENCY OF THE FILTERS IN THE
- -+ CHECKERBCARD ARRANGEMENT o -

BW 77387 ~VEL

_ d/m/£ilter s

Filter No.* __ Filter Type - Ba-Lal*0 ZrNb?? RuiO3 i3l
1 e 450 789 437 140
6 IPC 553 706 421 LY
8 IPC 453 802 347 100
Avg. IPC Values 4185 766 LO2 129

2 Charcoal Impregrated 58 23 22 21
L Charcoal Impregnated 53 21 24 2
9 Charcoal Impregnated L0 31 37 22
Avg. Charcoal Impregnated 50 25 28 22

3 TIPC plus Charcoal Impregnated 128 110 G5 Lo
5 . IPC plus Charcoal Impregnated 146 106 75 b7
7 IPC plus Charcoal Impregneted 87 48 Tl 30
Avg IPC plus Charcoal Impregnated 120 &8 80 39

*See Figure 2k
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the chercoal impregnated filter and 3 to 4 times as mgcb ggiboth
filters in series. However, it is also evident that charcoal fil-

ters collect a much smaller fraction of the other radionuclides

131

relative to I than the IPC paper.
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