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SUMMARY OF BURST INFORMATION
;o BURST BURST BURS!
K NUMBER NAME YIELD TIME DATE TYPE SITE
; 1 Otero Some Nuclear Reaction 1300 PDT 12 SEP. 480' Deep Well U-3q
B 2 Bernalillo Minor Nuclear Reaction 1230 17 456" Deep Well U-3n
k.o 3 Eddy 83 T 0700 19 500' Balloon B-Tb
A b Luna Slight Nuclear Reaction 1200 21 484 ¢ Deep Well U-3m
¥ 5 Mexrcury Explosion Contained 1500 23 Tunnel U=12f o
6 Valencia Slight Nuclear Reaction 1300 26 484" Deep Well U-3r
7 Mars 13r37 1700 27 Tunnel U-12£.(
8 Mora 2 KT 0605 PST 29 1500' Balloon B-Tb
; 9 Hidalgo Low-level Nuclear Reaction 0610 5 0CT. 377' Balloon B-Tb
k 10 Colfax Slight Nuclear Reaction 0815 5 350" Deep Well U-3k
E 11 Tamalpais 72 ¥ 10 T 1400 8 Tunnel U~12b.(
12 Quay 8 1 0630 10 100' Steel Tower T-Te
13 Lea 1.5 KT 052 13 1500' Balloon B-Tb
14 Neptune 90 Y20 T 1000 1k Tunnel U-12¢.(
15 Hamilton 1.0 T 0800 15 50' Wooden Tower T-F1
16 Logan 5.0 ¥ §:§ KT 2200 15 Tunnel U-12e.(
- 17 Dona Ana 36 T 0620 16 450* Balloon B-Tb
£ 18 Vesta Slight Nuclear Reaction 1500 17 Gravel Gertie S-9e
19  Rio Arriba 92T 0625 \ 18 72 1/2' Wooden Tower T-3s
£ 20 San Juan __ Non-nuclear Explosion 0630 20 234' Deep Well U-3p
54
£ 21 Socorro 6 KT 0530 22 1450' Balloon B~Tb
b 22 Wrangell 100 T 0850 22 1500' Balloon B-Fa
e 23 Oberon Non-nuclear Explosion 1230 22 25! Wooden Tower T-8a
2k Rushmore 180 T 1540 22 500' Balloon B-9a
" 25 Catron Slight Nuclear Reaction 0700 2k 72 1/2' Wooden Tower T-3t
26 Juno Slight Nuclear Reaction 0801 2k Gravel Gertie 8-9f
G 27 Ceres Slight Nuclear Reaction 2000 - 25 25' Wooden Tower 7-8b
b 28 Sanford k.5 KT 0220 26 1500° Balloon B-Fa
i 29 De Baca 2.5 KT 0800 26 1500' Balloon B-Tb
30 Chaves Slight Nuclear Reaction 0630 27 52 1/2' Wooden Tower T-3u
f 31 Evans 55 ¥ 30T 1600 28 Tunnel U-12b,
& 32 Mazama 0 0320 29 50' Steel Tower 7-9d
3 33 Humboldt 6T 0645 29 25' Wooden Tower T-3v
3k Santa Fe  1.25 KT 1900 29 1500 Balloon B~Tb
3 35 Canymede Non-nuclear Explosion 0300 30 Gravel Gertie 8-9g
3 36 Blanca 19 ¥ 1.5 KT 0700 30 Tunnel Ue12e.(

37 Titania Slight Nuclear Reaction 1234 30 25' Wooden Tower Pu8e
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ST INFORMATION
BURST  ELEVATION CLOUD TOP CLOUD BASE
SITE OF SITE (MSL-FEET) (MSL-FEET) PAGE _
U-3q 1035 9,000 - 12, 13
U-3n 1030 7,500 £,500 15
3 B~Tb 4186 11,000 7,500 16, 17
P U-3m 4031  Low Diffuse Cloud - 18
U-12£.01 6720  None - 5
8. Well U-3r 4033 5,500 - 19
5 U-12£.02 6720 Low Diffuse Cloud - 21
i§l.1oon B-Tb 4186 18,500 10,000 22, 23
fioon B-Tb 4186 12,000 8,000 24, 25
Pp Well U-3k 4033 5, 500 4,500 26
k. U-12b,02 6650  Low Diffuse Cloud - 27
el Tover P-Tec 42kg 10,000 7,500 29, 30, 31
Palloon B-Tb 4186 17,000 12,000 32, 33
5o U-12c.03 6800 11,0700 - 35
faén Tover T-F1 3080 €,000 k,500 36, 37
59 U-12e.02 6140  None - 5
fi100n B-Tb 4186 11,000 6,500 38, 39
Tertie S-9e 4226 10,000 - ko, 41
: Wooden Tower T-3s 4010 13,500 11,000 42, 43
: ,, ) Well U-3p 4033  None - 6
, oon B-Tb 4186 26,000 20,000 45, 47
k11000 B-Fa 3077 10,000 7,000 46, 47
e n Tower 7-8a L6 Very Low - 6
i oon B-9a k214 11,500 - 45
Mooden Tower T-3t 4018 8,500 5,000 48, 49
3 rtie 8-9f 4210 5,500 - 50
B n Tower T-8b 4428 6,000 - 51
lloon B-Fa 3077 26,000 12,500 53, 55
jiloon B-Tb 4186 17,500 10,000 5k, 55
EWooden Tower T-3u 4025 5,500 - 56, 57
A U-12b.0k4 €650  No Organized Cloud - 59
' Tover T-94 4202 6,500 - 6
fen Tover T-3v 4029 7,500 6,000 60, 61
pllioon B-Tb 4186 18,000 13,000 62, 63
. 'rt‘.ie 8-9g 4193  Very Low - 6
‘ U-12e.05 7120 7,700 - &, 65, €6
T-8c 4403 6,000 - 67
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EXPLANATION OF TABLE

< Column 3, Yield: a. T indicates ton equivalent of TNT.
b. KT indicates kiloton equivalent of TNT.
c¢. The ylelds for tunnel detonations are from the un-
classified memorandum, "Total Yields of Underground
- Events-Hardtack II", Lawrence Radiation Laboratory,
Livermore, California, June 23, 1959, and from
d. Johnson, G.W. et al., "Underground Nuclear Detona-
tions". Journal of Geophysical Research, Vol. 64, ,
No. 10, Octover 1959, pp. 1457-1470. &
€. Other ylelds are from "AEC Releases Data on Hardtack i
Bomb Tests". U.S.,A.E.C., Washington, D.C., March s
10, 1959.
f. The Office of Test Information, Nevada Test Site
Organization, Las Vegas, Nevada, issued news re-
ports on the yield or containment of explosions.
The original language from these reports was in-
cluded wherever a yield was not given.

B

SR AR oy, 5+

%

oy

L PR

R e

T 2y

Column 4, Time: PST - Pacific Standard Time; PDT - Pacific Daylight Time.
Column 6, Type: &. For deep-well shots all devices were placed at vari-
ous depths in 500-foot wells, with the exception of
the San Juan event which was in a 250-foot well.
-~ b. Gravel Gertie denotes a surface shot detonated in a
. small wooden building covered with about 20 feet of
gravel.
.. Column T, Burst Each burst sitc is denoted by (1), a capital letter des-
Site: ignating the type of shot (i.e., B for balloon, S for

S

o

surface, T for tower, and U for underground); (2), a num-
ber indicating the area in which the burst occurred; and

'?L (3), a small letter identifying the location in the area.
.%2 Column 8, Elevation For balloon or tower bursts-the height above sea level
‘gg of Site: of the earth's surface below the device; for underground

Y h“f <23

bursts-the elevation at which venting occurred or, when
there was no venting, the elevation of the device.

i

Column 9, Cloud Height of the cloud top above mean sea level, in feet.
Top: There is some uncertainty as to the values presented
here since they were primarily visual aircraft reports

and since the reports were not always made at the time
of cloud stabilizat on.

i 3
Ty

A S B A R AU Saen = B

Column 10, Cloud Height of the top of the stem (or base of the mushroom
Base: head) above mean sea level, in feet. There is consider-
able more uncertainty as to these numbers than for the
cloud tops. Besides the uncertainty in the visual ajir-
. craft reports and cloud stabilization time, there is also
the uncertainty as to the height of the base

e

> ,;63" (i

Soaie
A

: ] since in
:?; many cases the base was not too well defined. For some
P events the height of the cloud base was not reported.
A :

y : Column 11, Page: Pages on which meps or discussions of the bursts appear.
.
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UNITED STATES DEPARTMENT OF COMMERCE WEATHER BUREAU
g

FALLOUT PATTERNS FROM OPERATION HARDTACK, PHASE II §

§.

by ,

Kosta Telegadas and Kenneth M. Nagler

U. S. Weather Bureau, Washington, D. C. :

N\’\Y SRS 1960

Prepared For
THE ALBUQUER(IJE OPERATIONS OFFICE, U.S. ATOMIC ENERGY COMMISSION
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INTRODUCTION

’ me Hardtack, Phase II, nuclear test operaticn differed from previous :
u» 4
b series in the great number of nuclear and safety devices detonated within a ) i
»é, fairly brief period, in the very low yields of many of the detonations, and 3
: in the variety of burst conditions. Basic information on the various bursts k
& g
; is surmarized on the inside of the front cover. Orientation maps of the
f Nevads Test Site region, and of the Nevada Test Site itself are shown on the
k inside of the orck cover.
3 As far as public safety 1s concerned, radiation from Hardtack, Phase II, "
was even less important than that from most previous Nevada test operations.
“ However, since low levels of activity are fairly difficult to detect, the ;
= p
? documentation of such fallout that did occur was comparatively difficult. ;
: The radiation from passing airbvorne radioactive clouds was relatively more }
5 §
importent than in previous test series because of the many low nuclear cloud ;
2 heights. There were also problems concerning decay rates and the arrival :
8] ’ ;
times of the fallout. .;
'f The purpose of this report is to present and discuss the fallout patterns .
] '»J 3
} from Operation Hardtack, Phase II. Although tr.zere are many uncertainties in
, the analysis of the fallout data, careful consideration has been given to all
t ell - ;
£ available monitoring and wind information in sn attempt to depict as well as
*‘« possivle the actusl failout patterns.
&
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Poge 2
Similar patterns from past Nevada operations are given in References 1
and 2. p

SOURCES OF DATA

Off Site

The fallout documentation for purposes of public safety outside the test
site was performed by the Off-Site Radiation Safety Organization (staffed by
the U.S. Public Health Service). Their monitoring information is for the most
part contained in the "Off-Site Radiological Safety Report for Operation
Hardtack, Phase II", (3), which contains dose-rate and dose information for
selected points, ground monitors' survey summaries, and measurements of the
concentration of radiocactivity in the air at a number of communities. Meas-
urements of airborne alpha activity appear in the "Alpha Air Sampling Report”
(%). The monitorc' original logs were also of use, as they often contain
useful information as to background radiation or as to very low activities
observed but not reported in the sumnaries.
On Site

The fallout documentation for purposes of personnel safety within the
test site was performed by the On-Site Radiological Safety Organization
(staffed by the Reynolds Electrical and Engineering Company). Their monitor-
ing information appears in several sources: 1, the monitors' original logs;
2, reports of special surveys performed for the Fallout Prediction Unit; and
3, maps of the dose-rate field based on the results of each survey. These
maps appear in the -'On-Site Radiological Safety Report for Operation Hard-
tack, Phase II", (5).

On many occasions talks with the monitors proved helpful in the analysis
of the data. Also, the special surveys made for the Fallout Prediction Unit

by both of the Off-Site and On-Site groups were useful in delineating the
fallout from some of the bursts.

DECAY RATES

Since the monitor readings of dose rate were made at various times after
the detonation, these measurements had to be adjusted to a common reference
time to permit analysis of the data. The available information fram which
dechy rates could be derived was examined for each of the various different
types of detonations, that is, for balloon, tower, surface, deep well, and

tunnel shots. However, the only avatlable information as to decay ratves was
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shat derivable from the routine monitoring data. As would be expected in the

absence of a specific program to study decay rates, the pertinent data are

limited and the determination of decay rates can only be approximate.

A major source of error is the uncertainty as to whether the measurements

taken along & particular route at different times were taken at precisely the
same location.

designated locations were considered, and even for such locations this
position error cannot be eliminated altogether.

the gradient of activity is strongest.

The available data are shown in graphical form in figures 1-3. Figure 1

shows the decay curves for radiation from balloon detonations close to ground

zero, where neutron-induced radioactivity is logically significant. As has

previously been observed by the On-Site Rad-Safety group, the dominant con-
stituent of this induced activity, except at early times when manganese-56 is

important, appears to be sodium-24, which has a half life of about 15 hours.
This decay rate and the gie2

approximation of gross fission-~product decay are
shown,

From figure 1 it can be seen that the sodium decay better approximates

the observed decay of the close-in radiation from balloon bursts than does the

gross fission-product decay. For simplicity, the sodium-2hk decay rate was

used to adjust the close~-in radiation measurements from balloon shots to a
comrmon reference time.

Figures 2 and 3 show the data asvailable for assessing decay rates for the

deep-vell, tower, aund surface detonstions. The sodium-2k and t 12 decay

curves are included for reference. The t'l'g approximation seems reasonable

for these shots, ard, for lack of better information, was also used for the

tunnel bursts and for all off-site fallout. Again, it should be pointed out
that the decay rates used are only approximate.

RADIATION FROM PASSING NUCLEAR CLOUDS

Some of the early dose-rate measurements show the effect of radiation from

Passing nuclear clouds. This radiation, sometimes called shine or sky shine,

may come from a nuclear cloud many thousands of feet or perhaps a few hundred
feet above ground, or it may come from nuclear debris in the air right at the
ground level. Because of the nearness of the radiation source, the shine

from g low-level cloud is normally more apparent than that from a high cloud
€ven though the radiation in the higher cloud may be several orders of magni-

tude greater than that in the cloud near the ground.

oz

To minimize this error, only the measurements at specifically-

It normally is greatest where
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Figures 4 and 5 show the early dose-rate measurements at several locations
from several of the bursts. Typically, the dose rate shows a rapid rise and
then a rapid decline, but there may be subsequent fluctuations as other parts
of the nuclear cloud pass by. Later there is a gradual decrease of dose rate,
which results from the decay of the true fallout.

It is of interest to compare the contribution from ti:e shine to that from
the true fallout. The total dose accumulated during eny period is indicated
by the area under the dose-rate curve for that period. To obtain the infinite
d. .se an extrapolation was made beyond the last measurement by means of the
t"l‘2 decay law. In order to get a rough estimate of the fallout part it vas
assumed that the true fallout began to arrive when radiation above background
was first detected and that the dose rate increased linearly up to the time
when fallout had ceased and there appeared to be no further effect of shine,
that 1s, up to the time when the decrease in the dose rate seemed to be
governed by the typical gross fission-product decay.

From the estimates of the total infinite dose and the infinite dose from
true fallout only, an estimate of the contribution to the dose from shine can
be made.

In the case of radiation at Mercury from the Hamilton burst it was esti-
mated that the dose from the transient debris was about the same as the in-- -
finite dose from the true fallout, namely about 8 mr from each source. For
the other cases depicted in figures 4 and 5, the dose from shine was also
about as large as or greater than that from true fallout.

It might be pointed out here that if the high reading (at Mercury from
Hamilton) of 11 mr/hr at H+1.8 hours was assumed to be exclusively from fall-
out and was extrapolated from H+1.8 hours to infinity by means of the t t'2
law, a fictitious infinite dose of nearly 100 mr would result.

ALPHA CONTAMINATION

Monitoring reports from a few of the bursts indicated that there was no
gamma fallout but that there was some alpha contamination on the ground close
to the burst sites. Also, there were a few cases in which some alpha fallout
was reported in addition to gamma fallout. No analysis of the alpnha radiation
hes been included in this report; but the gen2ral areas of alpha contamination
are shown in the (m-Site Radiological Safety Report (5).

The off-site alpha activities (Reference 4) as well as the beta activities

(Reference 3) frequently detected at the fixed air-sampling stations were uged

a




rFoge 3
as an indication of the general movement of fallout.

DISCUSSION OF FALLOUT. MAPS

One or more fallout maps are given for each burst in the series, except
for those from which there was no ganma radiation observed or from which there
vere too few reports of radiation to suggest any sort of pattern. The bursts
for which no patterns are drawn are discussed on pages 5 and 6.

For most bursts maps of two scales are given: a large-scale map showing
the very close-in fallout (termed Map A), and a smaller-scale map showing the
more remote spread (Map B). For bursts from which only close-in fallout wae
reported only a large-scele map i1s given. For Quay and Blanca maps of three
scales are included, identified as Maps A, B, and C. It should be noted that
maps for different bursts are sometimes of different scales, even though they
are indicated as being in the same category; e.g., Map A or Map B.

When there are two or three maps for one burst, they have been érrauged 50
that two of them appear on facing pages - which accounts for the blank pages.

There is some variety in the format of the maps. For example, the terrain
is indicated only on the small-scale maps. Also, on the small-scale maps only,
those roads along which monitoring runs were made are shown as heavy lines.
To avold confusion not all of the monitored roads are shown on the large scale
maps.

The coordinatee shown on the large-scale maps are from the Nevada State
Grid, which is a rectangular grid system based on a transverse Mercator pro-

Jection. The coordinates are designated in feet.
The various items contained on the maps are discussed in the following

sections.
Dose-rate contours.
patterns have been drawn for the gamme dose rate one hour after burst

A few of the small-scale patterns were drawn for 12 hours after

Dose~-rate contours for the large-scale fallout

time.
burst time, consistent with the procedure used in References 1 and 2; but

because of the very low levels of radiation, most of the small-scale

patterns are for H+l hour.

As noted earlier, the t'l'z approximation was used to adjust radiation

measurements to the appropriate reference times for all types of bursts,

except for the close-in patterns from balloon bursts, for which the

godium-24 decay curve was used.

.



RN I R e
ST
R iy N

o Poge 4
B Each of the close-in patterns from the balloon bursts shows a cleosed
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10 mr/hr contour, and on each small-scale pattern a secondary maximum ap-

<>

B BB i B

» pears. Between the two fallout areas it is not known whether there is
very light fallout or no fallout at all. From Plumbbob data there is a
suggestion that the pattern is continuous, but that the dose rates in the

P 5-;k.,i i
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intermediate region were too low to be recorded by the on-site monitors,
who normally were concerned only with dose-rates of 10 mr/hr or greater.
x Where the patterns are based on nearby monitoring information, they

jibipes
7
.

e
3

SR

are shcwn as solid lines; where there was a considerable interpolation or

Py Y

extrapolation, dashed lines are used.

The meximum dose rate. As a guide to the highest dose rates associ-
ated with the various types of detonations, an estimate has been given
vhenever possible of the highest dose rate observed, adjusted to the H+l

. FIINE 2 REE

value by the appropriate decay scheme as discussed above. These estimates
appear on the large-scale failout maps. Often the maximum dose raste at
H+l was estimated from a dose-rate reading made in a survey a day or two
after the bturst, particularly when the readings were too high to perait
routine monitoring near ground zero during the early surveys. 1In such a
case errors in the assumed decay rate may lead to a fairly large error in

E’ the estimate of the H+l dose rate. Also, there is sometimes the possi-

bility of there having been a small area of greater activity than was
detected. The maximum dose rate given can only be considered a rough
guide to the approximate highest radiation level from each burst.

Time of arrival. Normally when fallout first arrives at any location,
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g the dose-rate is rather small, but it increases as more fallout descends.
b While the fallout is accumilating (and possibly even before any true fall-
é% out arrives), there may temporarily be high dose rates due to passing air-
it borne debris. In a few minutes or a few hours, depending on the nature

of the explosion, the wind field, and the distance from the burst site,
the fallout is essentially complete and the dose rate starts its steady
decrease due to the decay of the fission products. Thus there is no pre-
cise time of arrival of the fallout. The time lines shown on the fallout
maps are intended to give only rough average arrival times as estimated
from the wind reports and the available monitoring information.
Irajectories. Meteorological trajectories for selected levels are
included on the off-site fallout maps. Such a trajectory depicts the




path of gaseous or small-particle debris which has a negligible fall
rate. The trajectories are all for constant heights above sea level ex~
cept those marked, in a meteorological jargon, "trajectory at gradient
wind level". The gradient wind, simply, is the wind at some level high
enough above the general terrain so thet the effects of friction of air
with the earth are trivial. The gradient level trajectories in this re-
port repre.znt a height ~f atsat 3,500 feet above the ground and hence
vary in height sbove s:7 L=v2l. \s & rouzh average, however, this level
is about 6,50C teet eb . g.a .vol in the region of the test site.

The metceoro. ur,inal trajectcries are based on the wind analyses for
the various levzls at Jhree- or six-hour iphervals, as provided by the
Weather Bureau Research Starior, Las Vegus, Vevada. They take into ac-
count tha ‘=amuciral cod spatial chauges in the wind. Meteorological tra-
Jecvories 2re  of ccuvse, mubject to error, part .cularly over regions of
sparsv dara, in areas o) revidly changice ~r ooplex *low patterns, and
in recdens dere the wind speeds are very lisuv. Even though there was
a faisly dmrss uwetvork of statiuns reporting upper winds during the test
period, sigrafice~t vncertaintic. --re sometimes present.

In gercsal, bovuver, the fallout psSterns and the meteorological voa-
Jectories were in fairly good ams-eemept. Such differences as do appear
between the location of o trajentory and the location of the contaminated
area may be due to ecrors “n comoutling the trajectory; but normally they
are due primar-ily to the fact that the deposition is a function of the
winds at all levels below the nuclear cloud. Also, a great many of the
Hardtack, Phase II, bursts resulted in low nuclear clouds. Such clouds
Iy be subject to channelling or other effects of the terrain; or parti-
cularly during the daytime, they may be diffused upward and downward by
turbuwlent mixing. A nuclear cloud from ah early morning detonation, for
€xample, may be such that most of the radioactivity is between 5,000 and
10,000 fzet above the ground. The part of the material which does not
have g significar+t fall rate would be moved by winds in thls layer until
daytire heatin, or the ground is sufficient to produce an unstable layer
from 42 oiound up tc the radioactive levels. Then, there may be a mix-
ing of the nuclear debris throughout the layer from the ground %o the
initial cloug height or even higher. Some small particles may then be
broaght close enough to the ground so that their otherwise trivial fall
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rates may bring them to earth. Even particles with completely negligible -
fall rates may impinge upon and remain on the ground or on vegetation.

In addition to their use as a rough check on the locations of Fhe
fallout patterns, the trajectories were used as a guide in estimating
times of arrival of the fallout.

Meteorological data. The most important pertinent meteorological in-
formation has been included on the fallout maps in order that it may be
viewed along with the fallout estimates.

Curves of temperature and dew point versus height, as measured at the
Yucca Lake Weather Station, are given. The temperature-height structure
is useful in assessing the vertical stability of the atmosphere and plays
a dominant role (along with weapon yield) in determining the height of a
nuclear cloud.

The dew point distribution with height probably also plays a role in
determining cloud height and is related to the amount of water in the

nuclear cloud and hence to the appearance of the nuclear cloud. Levels
for which the dew-point curve is missing are normally very dry.

The adiabatic lapse rate indicated on each sounding is that rate of
temperature decrease with height which indicates neutral stability. When
that lapse rate exists In the atmosphere, a parcel of air given some
impetus upward or downward meets no opposition, other than friction, to
its motion. Such a lapse rate 1s often accompanied by vertical mixing.
When the temperature decreases more slowly with height than the adiabatic
rate and, particularly when there is no decrease or even an incre”ase with-
height, then the atmosphere is in a stable condition, since work must be
done on any parcel of alr to move 1t upward or downward. When the tem-
perature decreases more rapldly than the adiabatle rate, which ig an in-
frequent and temporary condltion except nenr Lhe ground on duys with
strong gsolar heutlny, the aulmosphere 16 subject to rapid overturning and
hence mixing throughout the unstable layer.

The most important meteorological factor In determining the dlatr]-
bution of the fallout is the wind fleld. For mont burste the upper-air
shot-time winds are glven for helghts up to at leant the top of the
nuclear cloud. Directlons are In degreces from which the wind Ip bloving;
speeds are in knote. These winds werc measured at the Yucea Lake Weether

Statiorn. In some cases, however, these winds mny not be reprerentative
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of the winds at the place of detonation. This 1s especially true for the
Area 12 tunnel shots, since the Yucca station is about 20 miles to the
southeast and has an elevation of about 4,000 feet whereas the tunnels
were above the 6,000-foot level on the slopes of a 7,500-foot mesa. When
8 nuclear cloud from this area extended higher than the mesa top, the
part that extended above the mesa top was probably influenced by winds
not very different from those measured at Yucca Lake, since the Weather
Bureau Research Station at Las Vegas has found a high correlation between
the wind direction on a meteorological tower on the mesa and the wind
direction at the same elevation (about 7,500 feet above sea level) over
Yucca Lake. For the majority of tunnel bursts from which venting occur-
red, however, the nuclear clouds were confined to very low heights where
the winds were greatly influenced by local factors. The heating (or
cooling) of the air near the slopes relative to that at similar eleva-
tions in the free air over the valleys leads to flow upslope in the day-
time (or downslope during the night). Typically, the upslope winds start
at about a half hour after sunrise and reverse their direction shortly
before sunset. While the reversal is taking place the winds usually re-
main very light and varisble for five or ten minutes.

When available, pertinent wind information from meteorological towers
in Area 12 and Area 8 is included in the remarks accompanying the fallout
maps.

Remarks. For each of the fallout maps comments are given on the
analysis, and the uncertainties are discussed in order that the relia-

blllty of varlous parts of the pattern can be Judged.

BURSTS FOR WHICH NO MAPS ARE GIVEN

No fallout maps are given for several of the bursts because there was a
negliglule yleld or, in the case of underground bursts, because there was a
trivial or no release of fission products into the atmosphere. These bursts

are discussed Individually below.

Mercury (Burst No. 5). Slnce there was essentlally no nuclear yleld from

Mercury, no venting lnto the atmosphere was observed. There was, however,

gome alpha contamination in the main tunnel.
Logan (Burst No. L), The Logan burst was completely contained and

therefore no radiation from this explosion wus released into the alr.
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San Juan (Burst No. 20). There was essentlally no nuclear yield from the

San Juan explosion and no visible venting occurred. There was, however, some
alpha contamination detected in the immediate vicinity of the well in which
this device was detonated.

Oberon (Burst No. 23). There was essentially no nuclear yield from Oberon

and only a very low cloud was observed. No gamma activity was reported, but
there was some alpha contamination around ground zero and a short distance
down wind (toward the northwest).

Mazama (Burst No. 32). There was essentially no nuclear yield from

Mazama and only alpha contamination was reported around ground zero. A
visible cloud resulted from the Mazama explosion which was estimated from
aircraft to reach somewhere between 5,000 and 6,500 feet above sea level {800
to 2,300 feet above ground). With the stable night-time atmosphere, no
nuclear yield, and only a small amount of high explosive, it seems doubtful
that the cloud could have reached higher than the lowest of the estimates.
Perhaps the higher estimates resulted from the difficulty in estimating the
height of a low, small cloud at night. ;
Ganymede (Burst No. 35). There was no nuclear yield for Ganymede. The
cloud was very low, but the height could not be determined due to darkness.

There was some alpha contamination in the immediate vicinity of ground zero.
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REMARKS

The off-site patiern was fnterpolated between Highways 25 and 38 and
can only be a rough appri in the of measur ts, but
1ts or at least, is with the wind analysis, The rest of
the pattern was relatively well documented and should be faisrly reliable.
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The first case of “‘sky shine’ {or this operation was reported at Gate 385
st about 20 minutes after the detonation. Figure 4 shows this effect
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TEMPERATURE UPPER WINDS
REMARKS DEW POINT OIRECTION | SPEED
The greater portion of this pattern was well documented and sheuld be === ADIABATIC LAPSE RATE (Deqrees) | tKnots)
fatrly reliable. The downwind extent of the 50 and 5 me/hr Isolines was 12,000, 12,000 -
estimated in the absence cf measurements, E ;
-~ ! B _—
At 1.5 miles 00rth of Gate 385 a maximum dose rate of 6 mr/hr at He0.52 E’ i :
hours was reported by the off-site momtors. From the continuous read- 2 10,000k~ l - 10,000 20 — 16
tngs at this location (see figure 4) ft can be seen that the reported inten- g ! \
sities had relatively large fluctuation with time. An appropriate mean ° Foi | \‘\ 7 20 = 15
value would be about 0.5 mr/hr at He0.55 hours, Since thi 3 ] : 5
mr/hr a ours, Strce this value would 2 400 } . \ 8.000 20 — 18
decay to abowt 0.2 mr/hr at He\ hour and since other monitors indicated - H cLOUD TNOP o\
only background in'ensitics in the areas to the north of this pasition, no ° | \ ‘1 200 — 17
< o3 |
contour for this low value was drawn. No significant fallout was reported : : I
by the off-site monitors, with the exception mentioned above. Z 600 5 . 6,000 180 — 2t
] : cLou
The shot-time mean wind speed from the surface to 7,500 feet m.s.l, was x y B - 180 —~ 20
about 17 kncts toward a bearing of about 360 degrees. The fallowt pattern ’__ ‘ 1
{s consistent with this wind analysts, °-°°_°|° et 3 . |1O ,;04'000 180 — 13
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REMARKS

‘The onesite moattseing for this event was adequate. Bestdes their regular
surveys, the onsite progp made 2 special survey north of T-7c to Gate 385
and the surrounding aras. 13 dtificult to say with any confidence if what
was bewng moaitored duriag this special survey was fnduced activity, re-
sidual gamma actinity, o a combization of both since only one reading was
taken at each posttica, Therefore, the decay rate could not be estimated
for this area. Toadd tothis ccafusion, residual activity from Plumbbob
detonations was knowa to exist in this general area and to be at least 30
percent of what was dbserved. Since the observed readings were on the
average abowt 04 mr,hr 2t H + 10 hours, this would not add significantly
10 the total close-lafallowt fraction. No pattern was drawn for this area
on either the on-site of «lf-site map,
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REMARKS

The pattern from Ely to about 70 miles to the south along Hizhway 38 may
be in error even though this portion of the road was monitored The 19,020
10X ma L trafectory inuiCuted that the fallout should kave kad an orientatin
toward the rortheast with no indication that it should hate been toward the
north, as this portion of the pattern shows. The valley wind should have
been fairly well ceveloped at about the time the cloud or the faliout crossed
Highway 38, so that any low-level debris would have been transported up

Highway 38 toward Ely. There was only one monitor run alony this portion
of the road and 1t cazxt be determined if the fhstrument was contaminated, VA
or if the activity was drifting by in tne a1z or may have been actual fallout, g ¢
At Ely no airborne activity above background was recorded during this
peitfod, which 15 an frdication that no fallout occurred in the general area
around Ely. This portion of the pattern is, therelore, questionable.

3 brig

The pattern was interpolated betw een Highways 95 and 21, but there is some
confidence in it since no activity zbove background was detected alonz High-
way 21 between Baher znd New Castle, The rest of the pattern nas well
documented and should be fairly reltable,
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UPPER WINDS

DIRECTION | SPEED
{Degrees) | {Knots)

190 =

190«

180 —

170 —

160 —

09

08

04

ouT 355°
ESTIMATED AXiS OF FALY
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4 MR/HR AT H +1(

5,000

)

10,000
i

FEET

REMARKS

Based on the shot time wind run the Luna fallout should have hud a hot
line bearing of about 355 degrees. Since there were few monitor runs
across this bearirg it is difficult to deaw a puttern with any confidence,

There appeared to have been some fallout at the Japarese Houses Site
T-Tc and the Area 9 ground zero. At the Japanese Houses a readung of
6 mr, hr, convertea to He+l, was reported. There did not appear to be any
residual contamination {rom previous svents in this a*ea.

At Site T-7c there was a background contamiratlon of about 2 rar, hr
{rom the Eddy burst at the time of the Luna detonation. Subtracting this
{rom the Luna monitor reading would leave a dose rate of about 4 mr/hr
at Hel.

The Area § ground zero, which is 2bout 6 miles from the Luna position
on a bearing of abost 35T degrees, was reported to have only background
radfation at 16 minutes after shot time. At 20 2nd 29 minutes the read-
ings there were § and 10 mr/hr, respectively, From the shot time ~ .
wind speed {about 10 keets from the surface to 9,002 feet, mas 1) *Se eloud
passage and the fallout should have occurred at about 30 minutes after
shot time. It 15 thus dufficult to estimate the Hel value since the activity
was apparently stitl arriving at the time of the last observation,

For Site 7-30) the background contamination {rom the Eddy event was of
the order of 200 to 300 mr/hr 5 hours before the Luna detonation or 48
hours after the Eddy burst. Taking a value of 250 mr, hr at 48 hours
and decaying it (sodium-24 decay) to 54 and 72 hours (which are equiva-
lent to the Hol and the H+19 Luna surveys) we would arrive «t values of
200 and 190 mur, hr respectively. Since the readings on the Luna surveys
at these tires were of this order or less, we canassume that it was pri-
marily residual Eddy contamination that was being monitored.

Again, since there were so few signlficant readings downwind {rom the
Luna grourd zero, no attempt was made to draw a complete pattern.

There were no readings above background reported off-site.
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The Valencia cloud mov~d at a speed of about 16 knots along a bearing
of about 185 degrees from ground zere At about 1 2 hour ajter shot time,
although the cloud was not visible, readings st Control Point Building 2
(appraxinately 8 mile« {rom ground zero on a bearing of about 185°} rou. »
rapudly to 9 mr hr and then dropped raptdly to 9 35 mi hr, The mean

25
MRS

aamadi

e

wind speed and direction show that the cloud should have been in this Ren- ;'
erai area at about the time of this maximum reaaing, incicating tha. what b
was being recorded was skv <hine, "g
| 3
Special surveys across Yucca Lake to Area M, vest of the Mercury High- ‘f‘
wav, and along the Cane $pring road to Jackass Flats showed that there ‘:;
g
¢ %as no activity above background or above the levels f residual contami- i
-
nation from previous cv<nts. It, therefore, scems doubtful that there \é
could have been additional arcas of ‘allout on-s'te  In general, the docu- \{
mentatior was such as to yreld a high cegree of confiderce in the analysts ‘::
|
MAXIMUM AT GZ ~ 150 R/HR AT H+| 8 T-3 No intersities stynificantly above backgreund were {ound by the off ~site .i
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REMARKS

Mars vented through the tunnel mouth (situated on the mesa slope at arn
elevation ol 6,725 feet m.s.1.), and a cloud roze to only a few hundred
feet above the surface, Before shot time the winds along the mesa slope
(see table below) were approximately from the northeast with the winds
over the mesa top also {rom about northeast. Two minutes before shot
time the winds at the slope station shifted and blew from approximately
northwest {(drainage winds), whiie the winds over the mesa slope were
still from abowt northeast. Since the cloud rose to only a fes hundced
feet, it was urder the influence of the dratnage winds and travelled toward
the scutheast,

The only roxd which could be menitored n the direction of fallowt was
the Area 12 access soad, therefore, there is considerable uncertainty
as 10 the cross-wind extent of this pattern. The down-wind ind up-wind
extent of the contamination should be fatrly reliable,

No activity above background was detected off~site,

12=-Mtnute Averspe Winas

9-foct Mesa Slope Tower 100-foct Mesa Mountain Tower
Surface Elevatlon-6,125 feet m.s.l,) (Jurface Elevation-7,4F5 fert m.s.l.)
Time Dirextion Sp«—d T'irme Diretiion Speed
BT (eerces)  mgph, (D7) (degrees)  mph.
1545-1600 010 03 1%45-1600 060 14
1645-1657 o0 0z 16451760 050 07
1658 Reversal
A 1245-180¢ 320 08 1755-1600 025 2
1845-1900 330 0§ 184541900 035 21
1845-2000 320 05 19452000 045 20

NORTH

PORTAL U 12¢

MARS (TunnzL) MAP A
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REMARKS

At shot time 2 dust cloud was formed (most likely by the shock wave kick=
ing up the surface dixt) i the lower levels and was observed to move
toward the west over the Mercury Highway producing relativel, high fall-
Sut activity. This dust cloud most ltkely contatned primartly induced
radloactivity formed by the neutron capture by the sodium in the soil.

R W e Ry L TN WO 02 2T Cuah RFTI Y

Since this event was falrly well documented on site, there is considerable
corfidence in the pattern presented.

€ 690,000

N 860,000

MAXIMUM AT GZ ~ 9 R/HR AT H +1

AT Lr S MRS ANSI P A £ 8 B s a7 KT 3R MU AT AT E EP2 b D Dartend 51 O rat Lt ol oA A st TR

AR A o (B AT L D AT

¥ JAPANESE
HOUSES h 7-800

Y At PR MR AN, A s n R AL

-~ MORA (1500 FT BALLOON) MAP A

-~ H~HR= 0605 PST 29 SEPT 1958
- CLOUD TOP~ 18,500 FT. MS.L.

RESIDUAL GAMMA RADIATION :
MR/HR AT H+ 1 HOUR ;

~ LEGEND ~ .

DOSE RATE CONTOURS, MEASURED ¢
= — DOSE RATE CONTOURS, ESTIMATED (

i

'3 22 a8 B K S ar T Rhcat oA 1 3N Al n WL RGN Car R v e

33

[

oY
X
e .
=,

-
2

B T T
23




1]
o

T
B
%

L

feanemensy

2

¢ ‘/{'ﬁ’}‘f,aﬁ )

. LS Pt
R

kgNas)

gr

>3

%

AR C) SasS BN St

RS L

T

3

3

3

1]

A g 00 3 KN 210 S0 2 U, Pk 1 S O
3 R SRR, 35‘ ':'%"F%S'ﬂ%ﬁs s

EEIERNT AT L ST TN
M AN

AN
AN

B S v

BARSTOW

MONITORED

(29

P

T0
TONOPAH

\of

Q‘IYOLITE ({{

NERN
N
qQ

AN

s
J

K

<14

N\ ©

Trojectory at 16,000 feet
) 6 hours

BAKER

i

Ko
Onily small areas o tallot were Mx&;‘
the off-site areas and the indue
have been extremely light,

The observed {allowt areas were :
< ted by the trajectories or (he

(repancy 1s not surprising,

Ead

-
Beraose of the low levels of ndlouuvl'i
radi.tion, there is litte co:!wenn:e:ﬁil
%
o

~©
w»

Nt A%

T T

LAS VEGAS

¥

ORI XS

Lo ol kg e B oy Ao SO

AL

5
Z
2%
a
=
D
2
b
)/
;
¥
2
5

Iz

10 20
1

4
=
2

Stdtn
- e e
N _A,,,,,A,::_ﬁ;a‘A‘n@_;;iJL._.{ Jﬁﬁ%‘ﬁ ‘.L_, 1

RITIRACKS PVEL SRR N5



htS A

e S S Iy TR ¥ S, < I A e i iy

OB ET R AP L S S 0 R e
- SR

45! R Y i
R W -

Page 23 5
UPPER WINDS b
REMARKS —— TEMPERATURE vmscnon' SPEED :
CEW POINY {Degrees) | (xXnots)
Only small arezs of fallout were detected off site, una any fullowt belween «-=- APIABATIC LAPSE RATE ¥
the off-site areas and the Induced radiation near the burst point must 3
have been extremely light, 20,000 - < 20,000 020 — 3I
The observed fallout areas vere somewhat to the east of the path inal- | \\ o 020 — 34 ;
cated by the trajectories or the shot-time winds, but with typical wind \\\ «—=CLOUL TOP ;:
changes and possidle chanzelling effects in the lower levels, this dig- 18,000 kS 18,000 020 — 31 4
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REMARKS

Along the Papoose Lake Road and Road “‘B'’ there was some activity
reported which is attributed to residual contamination from the Smoky
shat during Operation Plumbbod,

The initial survey to the northeast did not reveal any activity above back-
ground, yet on the next day ( approxtmately 24 hours alter shot time )
readings in the Hixo-Alamo-Callente area indicated zctivity 2 to 4 times
background levels. The trajactories indicated that the nuclear cloud was
not over this area before the nitlal survey but arrived after the susvey
was completed. The tackground value, therefcre, was subtracted from
each of the D1 readings before their conversion t¢ the common  refer-
erce time. Because of the 1ow levels of activity and background con-
tamination, there is not 100 high 4 confidence in this analysis.
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REMARKS

Based on the sha time wind run the Colfax fallout stould have had a hot-
line bearing of about 350 degrees, There was sume activity reported
around Arez 9, as indicated on the map. Elsewhere there was insufficient
monitoring information fronm which to draw a complete pattern,

The only activity above background reported by the off<3ite raonitor was
at about 1,2 mile north of Gate 585 enthe Groom Lake Road. This was
about 0.3 mi, hr when converted to H+l.
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REMARKS

There was only a minor amount of verting through the tunnel mouth (locas
ted at the side of the mesa slope at an elevation of 6,65C feet m.s.l.) and
no organized cloud was formed. Strong west winds above the mesa slope ‘
(see table below) prevented the formation of the normal afterncon upslope
{northeast) winds

The shat-time winds at the Mesa Mountain tower were srom the xest while
the winds at the slope station were from the ncrth. The slope winds tndi-
cated that the activity, which was cordined to the lower layerx, shor’d have
been transported toward the south A channeling effect due to the anyon,
oriented northwest-southeast, hetween Portals B and E transpx ctea tte
debris toward the southeast.

The activity isolines shown are very uncertain, It ts belisvad that there
was some true fallout dowawind from the porta’, but that the radlation
reported was primarily airborne activity in gaseous or very small partis
culate form, At several places, such as the B, C, and E portals, and at
the Longyear Site, a rapid drop in intensity in 2 very short time period
was recorded, indicating that the activity was most likely drifting by in
the alr  Anattempt was made to normalize the activity to a common ref«
erence time, but because of the uncertainty as to what fraction of the acti~
vity was alrborne and what was true fallowt, the isolines were dashed and

there s no degree of confidence tn this pattern. For this reason no at-
1 tempt should be made to integrate this pattern to estimate the fraction of

a2 total activity which came down as cloge-in fallout.
AT PORTAL URp ~ i
SOR/HR AT H +1 No activity above background was detected off-site.

15 Minute Average Winds

$-foot Mesa Slope Tower 100-foot Mesa Mountatn Tower
{Surface Elevattor-6725 feet m.s.l.) (Surface Elevation-7465 feet m.s.1.

Time Direction  Speed Direction Speed

(PST) (degrees) (m.p.h.) (degrees) (m.p.h.)
1145-1200 360 n 300 1
1245-1300 360 08 290 1%
1345-1400 360 09 270 17
1445-1500 360 09 285 17
1545-1600 360 06 270 18
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REMARKS

The on-site fallowt from the Quay event was well documented and the pat-
tern is considered to be fafrly r¢ltable. The portion of the pattern which
was {nterpolated (indicated by the dashed 13alines) can onlly be an approxt-

3
mation in the absence of measurements. t‘
w
%
y
3
) .
Y MERCURY HIGKWAY
)
=t ~
i
4
i
MAXIMUM AT GZ ~ 2,000 R/HR AT H +I !

QUAY (100 FT STEEL TOWER) MAP A

H-HR= 0630 PST 10 OCT. 1958
CLOUD TOP- 10,000 FT. MSL.

RESIDUAL GAMMA RADIATION
MR/HR AT H+ | HOUR

—~ LEGEND — .
o DOSE RATE CONTOURS, MEASURED i
5000 10.000 anew o= we =  DOSE RATE CONTOURS, ESTIMATED )‘
1 ] —! 'f‘,
FEET %
Lk
3
& .
7 A
4
! ¢ ?
%
L
H [ v by At f :
- Pifr s o b ~




Pt DAY

B it [ e e s e e e R e R R e T I LA b S Al St P
W
=
¥
=z
w
5
w e
2
=
[P )
- -
~

MERCURY HIGHWAY

MERCURY




o A o ryeT
Mgl 23565 % s R, PPN o )ﬁ%
o it IRt Eah 3 l&@&;‘” RS A B RN ¢ \’N:,‘.».a,b - .
Kalnmiiesaa A 3 N &

“ .

. TEMPERATURE __UPPER WINDS
CEW POINT OIRECTION | SPEED
-+- ADIABATIC LAPSE RATE (Degrees} I\'Knols) -
000, 12, -
12 oc\ ; } E I }2000 020 — 04 i
z ‘L Q } N l «l 020 — 11
> Y H &
2 uo,oool——~'-v,—ul‘~~—cmuo TOP ——s Jk---—-lr-—“-ﬂo.coo 060 — I3 .
4 ! 4 i \ ) .J
. L Y : A | | 090 ~ 08
> 4 B \
5 e.ooo§ % WL_ AW | {8000 070 — 12
E | 1 CLOUD BASE ~—» \] }
] * Py % ‘1\\ ﬁ 040 — 19
-
3 e.ooo5 ; ; i i o 6,000 030 — 19
] 1 H ( \
S ¢ ( ! | RN 020 — 1§
| f [ N A -
#0005 q0 o o 20 30000 300 07
TEMPERATURE (°C)
METEOROLOGICAL DATA (0630 PST)
|
i
1
i3 N \ !
AN z
o\ L) Vo !
i V) A {
o \ \ N \ \ .
. \ .
g oy \ v\
3 \ \ \
.? \ \ \ \ \ s
\ \ \ \ \ \ B i
;
ROAD "6" ~7~
£ £30,000
QUAY (100 FT. STEEL TOWER) MAP B
Q
8 H-HR= 0630 PST 10 OCT 1958
g CLOUD TOP—- 10,000 FT MS.L.
b, z
Y RESIDUAI GAMMA RADIATION
MR/HR AT H+ | HOUR
M
- LEGEND ~ .
o , wme— e DOSE RATE CONTOURS, MEASURED
L 3 14 5] Alio e~ o=  DOSE RATE CONTOURS, ESTIMATED
STATUTE MILES 3

b )
: imm;&im&!nm“mw‘uxwm. e




AT I RS RN e

i B et Yoyl i 2 N ilofpebicandc ey iy ‘
S L S
o e

,,,,,,,,

BARSTOW

o S ;.;{;5;
e

Lk
D38
£y

o st




PEIRRTSAY

B

L, $ i TR AT SRR ST Dt A
O HE NIRRT SO PR N A B
gy ‘—_———n«&—_—._v S AP =
b

Page 31

—1

/=

Q Qs\

N

\

o
\“\\

T
L
\

N \ N\ -
\ -\\\‘\\\\ MM
NORMN TN SIS ‘

WO

Hv

BIG PIME
% N

REMARKS

Since the winds were light, with several small cyclontc and anticycionic
cells In the area, there is considerabie doubt as to the true path of the
trajectorfes.

The alr sampling of bata activity Indicated above-background readings at
Beatty, Goldfield, Tonopak and Warm Springs These results Indicated
that at least a portion of the cloud had a northward trajectory {from Beatty
towards Tonopah and then probably veered toward Warm Sptings.

There were no monitor runs north of Sarcobatus, bu. it is belleved th~t
the fallouwt north of this point was iight since the activity would have been
spread over a relatively large area. Therefore, the pattern was not ex-
tended toward the north, even though the beta readings Indicz.ed this to be
the path of the activity,

Since this event was well documented off-site, the pattern is considered
to be relfable.
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REMARKS

The on-site taduced activity from Lea was veiatl
/ and the pattera should be fatrly relfable. 3
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REMARKS
AUSTIN
The pattern interpolated betweon Highways 6 and 50 ¢an onlv be an ap+
proximation in the absence of measurements, but its orientation, at least,
6 consistent with the 12,000-foot m.s.l. trajectory.

The 16,000+fock trajectory indicates that the cloud at that leve! initially
travelled toward the southwest. Since the winds at lower lovels wore
toward the north, fallowt originating from about 16,000 feet m.s.l. would
have been smeared over a large area to the west and northwest of the
burat site. Furthermore, the air sampling of beta activity at Beatty and
Tonapah indicated values well above background. About 30 hours after
burst time, however, 2 moaitoring run from Beatty to Tonopah Teported
only background rezdings. It thus appears that there probably was very
light fallowt {n that arez, but that it had decayed to lovels Indistinguishable
from background by *he time of the survey
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LEA (1500 FT BALLOON} MAP B
H~HR= 0520 PST |3 OCT. 1958

RESIDUAL GAMMA RAD;AVION
MR/HR AT H+i2 HOURS

— LEGEND ~

DOSE RATE CONTOURS, MEASURED
DOSE RATE CONTOURS, ESTIMATED
TIME OF ARRIVAL, ESTIMATED. H+HOURS

D:Dj ELEVATION 7000 TO 8000 FEET
NN ELEVATION MORE THAN 000 FEET
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REMARKS

The Neptune explosion vented through the mesa slope at an elevation of
about €,800 feet. The cloud rose to about 11,000 feet m.s.l. The winds - .
at the 1.es2 mountain tower Indicated that the lower layers of the cloud

would be transported on a bearing o 310 degrees. The actual fallowt was
centered on a bearing of about 300 degrees. This would imply that the

direction was fairly constard between the level of the top of the cloud and
that part which passed just above the raesa,

The pattarn for that part of the mesa which was monitored, as {ndicated
by the solid llnes, 13 considered fairiy reltable,

No activity above background Ievels was rzported off site,

15 Minute Average Winds

\
9-foot Mesa Slope Tower 100-fock Mesa Mountain Tower
(Burface Elevation-8725 feet m.s 1) (Surface Elevation-7485 feet m.s.1

Time Direction Speed

Direction Speed
{PST) (degrees) (m.ph.) (dezrecs) _dmph)
07450800 040 05 180 09
0845-0900 040 07 110 08 [}
W45-100C 245 08 130 6 5,000
1045-1100 030 10 Missing Misstng L___.1~__1_ el
1125-1200 060 16 Missing Missing EET
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REMARKS __:;
The dewnwind extent of the 10 mr/hr line s uacertaln but the rest of the 2
i pattern is ccnstdered to be reliable. ?
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Page 37 .
— TEMPERATURE UPPER WINDi
+ DEW POINT DIRECTICN | SPEED
<--< ADIABATIC LAPSE RATE (Dsgrees) |""‘°"’
12,000, 12,000 el
= o k -
S
2 10,00 10,000 -
H
© o - —
3
S 800 - 3 8,000 i76 — 07
g N
= r 5, \ 1 63 ~ 05
- -, \
Z 600 % —nmCLOUD TOP N—i6000 102 -~ 03
v 3 \ ;
= r 3 ; 7 N 023 — 02
) + CLOUD BASE —e \
4,000l-—t Lo N 2 4,000 360 — ol
«20 -1 [+] 0 20 30
TEMPERATURE (°C)
METEOROLOGICAL DATA (0800 PST)
REMARKS
The represcatativeness of the teraperature heignt curve shown with the
meteorological data is queattonable, since the elvvation of the Hamtlton
site tn Frenchman's Flat is 3,080 feet, about 800 feet below that of the
Yucca Lake weather station where the temperature soundings were made,
Also, because of the very luw speeds and the tnfluence of terratn, the winds
reported may not be representative of those in Frenchman’s Flat.
The gradient wind trajectory had & speed of about 4 knota while the mean
wind speed (rom the surface to 6,000 feet m.x.1, was about 2 knots, As
the cloud moved southward rather slowly, It gave moderate peaks of acti=
vity at Mercury as indicated in figure 5.
This pattern was relatively well documented and {s conalstent with the
wind analysis.
HAMILTON (50 FT woop Tower) MAP B
H-HR= 0BOO PST I5 OCT. 1958
CLOUD TOP- 6,000 FT. M.S.L.
RESIDUAL GAMMA RADIATION
MR/HR AT H+ 1 HOUR
— LEGEND —
= DOSE RATE CONTOURS, MEASURED
w=wmemme = DOSE RATE CONTOURS, ESTIMATED
— =~ — — TIME OF ARRIVAL, ESTIMATED, h » HOURS
Eﬁ ELEVATION 5000 TO 7000 FEET
[TTTI] E&LevaTioN 7000 TO 9000 FEET
NN ELEVATION MORE THAN 9000 FEET
ROAD (THICK LINE INDICATES -
MONITORED SECTION) s
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REMARKS ,
v s

The 10 mr/hr isoline crossing the Mercury Highway south of the BlY is
rather uncertain. The cloud should have been over this area at about T :
the time that come of the measurements were made. Therefore, what 3
was being monitored may have been sky shine, induced activity, or a com- i
< - %

binatfon of both,

RIGHWAY . ‘.
Thete is not too much confidence n this pattern since the downwind extent 3
of most of the isallnes 15 not kown and the area io the east of ground zero .
was not monitored. i

MAXIMUM AT GZ. ~ 2 R/HR AT H +1

WEST WINCH SITE
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,, : 6 DONA ANA (450 FT BALLOON) MAP A
e i H~HR= 0620 PST 16 OCT. 1958
23 CLOUD TOP~ 1,000 FT. M.SL.
k2 ‘
b RESIDUAL GAMMA RADIATION ;
o MR/HR AT H+ | HOUR 5
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T
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< ‘§ ~— TEMPERATURE UPPER W'
3 DEW POINT DIRECTION | SPEcd
% 3 (Degrens) | (Knots)
: S «asn ADIABAMIC LAPSE RATE v
> ® 12,00 . ; 12000 137 ~ 06
2 &£ cowo \
; [y L —_— = L i Top—s\ R 1 37 — o8
& $ S 1 \
‘ ® = 1000 ¢ 10,000 143 — 06
5 g \
TTY v - i \ 4 135 -~ 04
'5* : _ \\
3 SPRINGDALE D / 2 00 \ 8.0C0 078 — 03
Y - H \
& : $ L ] N 036 — 06
% - CLOUD BASE—+ \\
N T 600 3 1 6.0C0 029 — 0%
[} K3
e & } \
. . b A - N\ o6 - 08
Y $ "3 BURST HEIGHT —s
§ 4,000L— Ay I 4,000 360 — 02
S : ~20 -10 0 10 20 30
6 hours TEMPERATURE (°C)
o i~ AVQ\U(-\,— c
§ [ METEOROLOGICAL DATA (0620 PST)
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REMARKS

Since there ware no monftoring runs between the immediate ground zexo
area and Bighway 95, it is not known whether there was any fallout be-
tween the on-site and off-site patterns as drawn.

The correlatia. hetween the trajectories chown and the fallout pattern
15 rather poor. The low-level winds were toward the gouth for approxi-
mately 6 hours after shot time; therefors, any fallout originating at 7,000
10 10,000 feet m.s.1. should have been spread out over the area south tc
northwest of the b rst point  The alr sampling of beta activity 813 indlcate
values above background at Tonopah, Goldfield, Beatty, and Lathrop Wells.
Also, soine gamma activity was reported by the monitors {rom 15 miles
north of Springdale io Lathrop Vells Thus, {n 2dditicn to the fallout area
shown, there was most lkely some very iight fallont in the general arex
from Lathrop Wells to Tonopah.

Although *here were monitoring runs along a large mumber of roads of!
site, the pattern as drawn {s not considered to be very reifable because
of the uncertainttes in dealing with activity often only two or three time»
the background value.

DONA ANA (450 FT BALLOON) MAP B
H-HR= 0620 PST 16 CCT. 1958
CLOUD TOP- 1,000 FT. MS.L.

RESIDUAL GAMMA RADIATION
MR/HR AT H+ | HOUR

- LEGEND -

DOSE RATE CCNTOURS, MEASURED
DOSE RATE CONTOURS, ESTIMATED
TIME OF ARRIVAL, ESTIMATED, H+HOURS
ELEVATION 5000 TO 7000 FEET
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REMARKS *

The downw ind extent of the 50 and 10 mr/hr isolmes can only be an aps
proximation in the absence of measurements. The rest of the on«site
pattern was well documented and should be relfable,
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Page 41 : :
— TEMPERATURE UPPER WINDS ‘
OEW POINT ODIRECTION | SPEED i
===~ ADIABATIC LAPSE RATE (Dagrees) | (Knots) B
12,00 ‘ 12000 180 — 06 .
\ :
= - kY \ J — :
3 Y \ \\ 197 08 .
= 10,00 % CLOUD TOP A 10,000 210 — 07 it
H H | \ K
S H ! \ !
o r \ . 212 — 09 :
g 1 :
8 s00 s 8.000 200 — 10
g \ 5
= - v 193 — 12 a
. \ N
§ 6,00 ‘\ 6,000 190 — 12 .
w .
x . 4 177 — 10 4
, el . 2N _ z
% -10 3 10 20 3% 16l 08 i
TEMPERATURE (*C) N
METEOROLOGICAL DATA (1500 PST) .
REMARKS :
The cloud from Vesta was coserved to rise Inittally to about 7,500 or 1
8,000 feet m.s.1. Then from the top of the cloud a large bulge rose in
the manner of 2 cumulus cioud, reaching an altitude of about 10,000 feet
at about 20 minutes after the detonation. Although the trajectories in
the 7,000- to 10,000-foct tayer were estirated to have passed somewhat
to the east of the areas where fallout was observed, fallout from these
upper parts of the cloud would have been displaced westward by the winds
In the lower levels. Thus, it {s not possible to say whether therewas .
fallout from the late-rising upper part of the cloud. :
The off-site portton of the fallowt pattern is considsred rather uncertan, !
since there were {ew radtaticn measurements; however, its orfentatfon 3‘
Ir 15 consistent with the wind analysis. .
Y
N VESTA (6raveL cerTiE) MAP B
H-HR= 1500 PST |7 OCT. 1958
CLOUD TOP- 10,000 FT. M.SL.
RESIDUAL GAMMA RADIATION
MR/HR AT H+ | HOUR
~ LEGEND —
———~————  DOSE RATE CONTOURS, MEASURED
=== DOSE RATE CONTOURS, ESTIMATED
— — —~  TIME OF ARRIVAL, ESTIMATED, H+HOURS
ELEVATION 5000 TO 7000 FEET :
EE——] ELEVATION 7000 TO 9000 FEET
([/IZI/77] ELEVATION MORE THAN 9000 FEET
STATUTE MILES ———= ROAD (THICK LINE INDICATES
MONITORED SECTION) .




BT VR v R SRR (N g TR MRS TN P ANAE I ST CAL P L I

P g SRR P SR ST AT RO S TR T S T TR ST A TSN € TGN AN TR UM SRR AT L LRI SNT
4 % s 3 SYTRONT D

g

A

jyee cogdiienistyaray

£

i

Yl

*.

o
o
o
2]

MAXIMUM AT G2 ~

1,000 R/HR AT H +1

000°5¢8

Z| E 695,000

5,000
!
FEET

R

LS

2 A%

ol
33

U
Ll
PO .3

LAY

™

A&ﬁr .

.
B




5 TS AT MO N I ST NN N WU LA S
e S
e SR e N VN

~‘QI,;«{W\.¢:~.~ -

2
5 i
R

REMARKS

The on-site fallout from Rio arriba was well cocumented and the pattern
presenteq 1s Cunsiuered to be reladle.
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H-HR= £625 PST 18 OCT .358
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RESIDUAL GAMMA RADIATION
MR/HR AT H+ | HOUR

— LEGEND ~

DOSE RATE CONTOURS, MEASURED
w=m o —~ DOSE RATE CONTOURS, ESTIMATED
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REMARKS

The cownwind extents of the 0.1 are 0.u8 mr hr wsolings are uncertadn but

B TR RS

the orientation 1s consistent with the «ind analysis, The rest of the pot-
tarn was well uocumented before anc after faliout occurred  Therefore,
there is 3 high cegree of confidence in the off-site gattern,
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Socevro Rushmore
AgHUs REMARKS §
stte induced-activty ptiarafrom S0COTTO was relatively well Because of the !ack of data In some arcas around ground zero thure ia §
?t, JTRISS— constdered to be fatrly reliable, not a high degree of confidence in the aralysis of the on-site pattern for 3
Rushmore, A :
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REMARKS

Becacse of e lack of data la some areas around ground zero there 15
not a bigh degree of confidence in the analysls of the on-site pattern,
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REMARKS
Socorro was the first of three nuclear detonations to occur on the same

day, The trzjectory analysis for these three events indicated that the
clouds should all have been transported in the same general direction

The 20,000 foot trajectory for uocarrs (not shown) had approximately
the same direction and displacement as did the 25,000 foot trafectory
for the first 6 hours.

Although the Wrarngell trajectory was toward the north and northeast,
the lower level wiids would have transported any fallout originataing at
9,000 feet m.s.l. tonard the north and northwest,

The 10,000 foot Lrajectory for Rushmore (which IS not shown} woos along
2 bearing of about 040 degrees with 2 mean displicemert of about 90 miles
in € hours.

For Socorro there 15 very little confidence in the off-site jattern since
there 15 the possibilaty that the fallout a~ross Road “B” teward Lincoln
Mine was in part from this event and not all from Wrangel

A high reading of 30 mr/hr was recorded at Linceln Mine at He2.2 hours
and attributed to Rushmore since that w2s Jbout the time that the Rush-

more cloud should have been over this area. Luter realings at Lincoln
Mine indicated activities only several times above background which may
have been failout from Rushmore or possibly from Wrangell or Socorro.

Since 1t was late in the day, there were very few momtor runs after the
Rushmore evert. The survey the next day incicated light activity which
may have been from any of the three ¢vents. No attempt was made to
draw a pattern for Rushmore, but there muy have been fallout from this
detonation, In fait, since Rushmore had 4 yield oligntly (-eater than Wian-
gell and their respective clouds rose 10 about the same elevation, there
may have been as much or mcre fallowt as has been attributed to Wrangell.

3ince the trajectories for these three events were in the same general
direction, there was some difficulty in determining from which shots the
observed {allowt originated. As best as can be determined from the time
of the Surveys, most of the fallowt that was detected was from the Wrangell
event. There is sorie uncertainty in this pattern, however, especially in
the Road “B*’ arca since all three clouds should have been transported
over this road. There is some confidence in the Wrangell pattern north
of Road “B*’ sinre, as was mentioned previously, the fallout should have
been transported in that general direction by the lower-level winds.
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_UPPER WINDS

omecw

{Degress) | (Knots)
220 — 22
222 -~ 22
22] — 22
212 -~ 20
21 — 7
220 — 16
222 — 19
220 — 1%
213 - 13
210 — 4
205 — 08
218 — 05
228 — 06
238 — 06
261 -~ 16
229 — 13
193 — 11
184 — 13
62 — 09
199 — 09
133 — 08
108 — 06
108 ~ 05
324 —~ 23
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REMARKS

The on-site fxllout from Catron was well documented and the pattern pre-

sented {3 considered to be reliable A special on-¢ite survey was very
helpful In delineating the Catron faliout from the Juno fallout, especially
. in the area west of the Mercury Highway.
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~— TEMPERATURE __UPPER WINDS I K ?

REMARKS . DEW POINT DIRECTION | SPEED . z

~==s ADIABATIC LAPSE RATE (Degraes) | {Knots) a

There 152 great deal o uacertataty 1n the Catron pattern off-site because 12,000, 12,000 -

of the Lack of data between the fmmediate area around the burst site and ’ 3
Highway 95 The pattern along Highway 95 is based on the measurements - L - —_ ¥
made on shat day. s X
2 10,000 10,000 124 — 16 3

This highway was menitored agatn the following day, and all reports {ndt- 2 % \\ , E
cated acilvity at about background levels, Scattered showers were re« : o 3 \ - Hz - 14 Y

ported all along the monitored part of this highway on Shot day, s0 4. s E \'\ +==CLOUD TOP

possible that the activity was washed Into the ground by the ratn  How- © 8000 < 8,000 m — 10 :
ever, it is more probable that the activity reported was due o airborne '8 L Xy \\ d 090 — 08 b3
material which was drifling by while (¢ was being monitared or that there = H \\ 3
was true fallout which decayed by the ne it day to levels not easily differ- ; 6,00 > X 6,000 o6l ~— 08 Q
entiated from background radtation e 1 oLoun | N 3
z - }, BASE-~> \ . 043 — 08 A

Tbe pattern presented is at least qualitatively consistent with the wind k \ .“i‘
analysts. 4.0002 L - 4 .0. s L 25 . 304.000 030 — 02 '%
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Page 51
—= TEMPERATURE _UPPER WINDS-
v DEW POINT DIRE CTION | SPEED
<=~ ADIABATIC LAPSE RATE (Legreer) I(Knou)
12,000 12,000 -—
3 . g —
H
~ 10,000 10,000 —_
H
. . E -
2
o 8,00 z Y 8,000 142 — 06
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= s \\ B 160 — 06
= \ \
5 6,000t ——-~—CLOUD TOP —» T .y 6,000 197 —~ 05
@ \
* - s \ g 222 — 04
% \
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-20 10 4] 10 20 30 330 02
TEMPERATURE (°C)
METEOROL.OGICAL DATA (2005 PST)

REMARKS

There vas a trivial yield fror Ceres, and a clcud height of about 6,000 feet
m.s.l. {2 rise of about 1,500 feet) was cbserved, Because of the lateness of
the day, the proximity o the mountainous terrain ang the low ¢loud height,
the lowest portion of the nuclear cloud was under the {nfluence of drainage
winds. The shot-tirue surface wind cbservaticns at Statlon 353 (located about
2-1/2 miles south «f the burst point on Road 8B) and at the Yucca Lake station
(located about 15 rafles south of the burst point) indicated that the drafnoge
winds had set in by shot time and were approsimately from the northwest.

According to the Yucca Lake winds {rom above the drainage levei to the top
of the cloud the debris should have bean deposited tovard the northeast of
the burst point. The radiation data strongly suggests thal the debris was de-
posited toward the northwest, A possible explanation of the discrepancy be-
tween the observed radiation field and the wind fleld ts that, since the winds
were rather light, the observed winds at the Yucca Lake weather stavion were
probably not representative of the air flow over Area 6 at thesc low levels.

No activity ahove background was detected off site,

15-Minute Average Winds

20-foot Tower at Station 353
(Surface Elevation About 4325 feet m.s.l.)

Time Direction Speed

{PST) (degrees)  (m,p,h.)
1745-1800 160 05
1845-1900 27 03
1945-2000 320 03
2045-2100 310 08

CERES (25 F7. wooo Tower) MAP A
H~HR= 2000 PST 25 OCT 1958
CLOUD TOP—~ 6000 FT MSL

RESIDUAL GAMMA RADIATION
MR/HR AT H +1 HOUR

— LEGEND -
DOSE RATE CONTOURS, MEASURED .
wmwe = = = DOSE RATE CONTOURS, ESTIMATED ' ‘.‘
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Page 53
 TEMPERATURE UPPER WINDS
- DEW POINT omecnonl SPEED
---- ADIABATIC LAPSE RATE (Degrees) | {Xnote)
28,000 28,000 -
- 4 210 — 30
26,000} «—CLOUD TOP 26000 210 — 29
S - 215 — 31
24,000 N kY \ 24,000 222 — 36
AN 4 226 — 39
\
22,000 }—— 22000 227 — 40
i
LY 4 227 — 34
N AN
20,000 \\ 20,000 226 — 23
- \
WELL 58 3z L \ 4 23 — 28
>
-
o 18,000 \\ \ 18,000 238 — 25
-
t "
i . . N\ \ - 241 — 20
5 2 \
) s 16,000 \\ 16,000 250 — 2t
By 2 \
s < L \ . 250 — 18
3 - \\
<3l
3 MAXIMUM AT G.Z. ~ I3R/HR AT H +1 g 1a000 XY ieo00 252 — 18
E: S | B AN 4 253 — 10
" \\ «—CLOUD
12,000 Y BASE -}12,000 190 — 06
L o {~ N 120 — 09
X
10,000 10,000 123 — o7
. \
- H \ - 151 — 08
H \
8,000 }—— \‘ 8.000 179 — 07
! T\ 4 188 ~ 02
\ i
\ 6,000 S 6,000 109 — 02
{ L oz — 03
| BURST HEIGHT—s
! B T T T R IR M or = o
/ TEMPERATURE (°C)
METEOROLOGICAL DATA (0225 PST) ;
‘:‘
o
REMARKS e
Because of the lack of data in most of the areas around ground zero, there "5
1s not a very high degree of conf!dence in the analysis of the on-site pat -
tern.
SANFORD «sco FT saLLOON) MAP A
H~HR= 0220 PST 26 OCT. 1958
CLOUD TOP- 26,000 FT. MS.L.
RESIDUAL GAMMA RADIATION
MR/HR AT H+ | HOUR
— LEGEND -
DOSE RATE CONTOURS, MEASURED
e m =~ DOSE RATE CONTOURS, ESTIMATED
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==~ TEMPERATURE UPPER WINDS !
2 DEW POINT DIRECTION | SPEED
E -+-+ ADIABATIC LAPSE RATE (Degrees) | (Knots)
34 20,000 . 20,000 241 ~ 19
NE i \ . ;
. : 241 ~— 19
1N
‘, 18.000 18,000 227 — 18 -
r '.._ 4 201 — 15
16,000 "__. 16,000 256 — ||
oy I : 1 273 — 10
$
2 14,000 ¥ 14,000 283 — i
° [ 1 27 — 12
3
| 12000 12,000 260 — 12
s g . 249 — 10
= ! . \
& 10000}~ CLOUD BASE ~—»- \\ 10,000 212 — 06
© L \
¥ ~ ; \ 1 130 — 03
\
8,000 \\ 8,000 070 -~ 02
A \
b 3 A 020 — 0!
\\
6.000 k% ! _—
-, +— BURST 6.000 034 o2
L HEIGHT | 02 - 02
4.000l——t L L ¥ CALM
-30 -20 -10 ) 16 20°%
TEMPERATURE (°C) -
METEOROLOGICAL DATA {0805 PST) -
REMARKS )
Indications from the on-<ile datz around Ac=a 9 and about 2 miles south-
cast of ground zero are that the cloud sheared and travelled in two dif-
ferent directions. ‘The readings at these two locations  ~re taken at very
eatly times and were in all probabrlity due to shine. Between these twe
areas, that is, in the northeast quadrant, activity recorded was very low,
Because of th lack of data in most areas around ground zero there s not 4
a very high degree of confiderce in this pattern.
P -
E i
x
r)s
,5.’/ DE BACA (1500 FT. BALLOCN) MAP A
H-HR=0800 PST 26 OCT. 1958
2 N CLOUD TOP— 17,500 FT. MSL.
B .
RESIDUAI GAMMA RADIATION T
MR/HR AT H+ | HOUR
8,000 ~ LEGEND ~ -
1 1 10,000
FEET ) DOSE RATE CONTOURS, MEASURED ‘¢
—e——~ ~ DOSE RATE CONTOURS, ESTI*4ATED '
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Sanford

REMARKS
Activity along Highway 9% just south of Toropah was attributed to the San-
ford event. From the wind analysis it {3 evident that this activity must
have originated from about 14,000 feet m.s.l. or less, while the activity
found around the Alamo area and attributed to Sarford must have origi-
nated from 18,000 to 26,000 feet m.s.1.

The portion of the cloud that had a trajectory toward the northeast should
have crossed the Hiko-Caliente-Ploche-Beryl Junction “oads, No activity .
above background was found along these roads, which would suggest that
no activity fell across these roads, that the activity was extremely Mght
an4 decayed to almost nothing by the time the roads were monitored, or
that the fallout, if any, occurred more toward the east. No activity above H
background was detected north of St, George, however, so that curving i
toward the east is considered unlikely,

<o

Monitoring and alr- ling data ind that r ivity from Sane
ford passed over Mercury, No estimate of the decay rate could he de-
termined, due to the large fluctuations ir the dose rates. Since the winds :
in the lower layers were from the north, it seems likely that some of the :
dust raised by the hurst in Frenchman Flat drifted past Mercury. The
radfation detected was probably due to neutron-induced radioactivity tn 3

K " the Frenchman Flat soll, N
338
s
25 De Baca !
';;’ REMARKS 3
?‘. Activity that wao found from Gate 385 to Roza ““B”* and also south of Alamo
pres’ BERYL JCT, along U. S. 93 was attrituted to De Baca. The activity to the aorth most
2y 1tkely originated from about 10,000 fect m.s.l. or less in the naclear cloud

while the activity to the east most likely came from about 12,000 to 17,000
feet m s,

The 14,000 foot De Baca trajectory 2t the winds above this elevation
indicated that the cloud was over U, & 33 at about the time that fallout
was estimated to have arrived (about 4! rs after burst time) The estls
mate of the trajectory speed may be in  ,or and what was cbserved may
have been efther true fallout, or shine ..nce there was only one survey
along this road for the De Baca event, it fs not Certain which of the two
explanations is the correct one.

CALIENTE
HiKO

No activity above background levels was found from St. George to Glendale,
indicating that u any fallowt occurred in this direction it was 30 light that
it was not distinguishable from background radiation, The wind analysis
showed that it was unlikely that the fallout could have curved to the north,
that is, between Hiko and Beryl Junction The monttors surveyed this
road for Sanford, and nct for De Baca It i» not known for certalin, there-
fore, if fallout did occur across this roan

ST GEORGE ‘
b SANFORD (1500 FT BALLOON) MAP B .
GhEHS H-HR= 0220 PST 26 OCT. 1958 i
N CLOUD TOP— 26,000 FT. MSL. :
DE BACA (1500 FT BALLOON) MAP B
H-HR= 0BOD PST 26 OCT 1958 :
CLOUD TOP- 17,500 FT. M.S.L. :
RESIDUAL GAMMA RADIATION ’
GLENDALE ! MR/HR AT H+ | HOUR
— LEGEND — X
OVERTON ~—————— DOSE RATE CONTOURS, MEASURED 3
~———— DOSE RATE CONTOURS, ESTIMATED !
—~ — — —  TIME OF ARRIVAL, ESTIMATED, H +HOURS :
E=—"—5 eLEVATION 7000 TO 9000 FEET
[7///////A ELEVATION MORE THAN 9000 FEET
ROAD (THICK LINE INDICATES :
MONITQRED SECTION)
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REMARKS

The downvi'nd extent of the activity isolir~s can only be a rough approxi-
mation because of the limited number of measurements, The , est of the
pattern was relatively well documented and should be fafrly relfable.

MAXIMUM AT GZ ~80R/HR AT H +I

Py 0( OF
1000(: 10,0004, 27

T-3

£ 690,000

N 840,000

CHAVES (52 172 FT w00D TOWER) MAP A

H-HR= 0630 PST 27 OCT. i958
CLOUD TOP~ 6,500 FT. M.SL.

RESIDUAL GAMMA RADIATION
MR/HR AT H +! HOUR

— LEGEND ~

10,000 e DOSE RATE CONTOURS, MEASURED
DOSE RATE CONTOURS, ESTIMATED
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Page 57 3
Yy
— TEMPERATURE UPPER WINDS ,
-+ DEW POINT omecnonlspzso 3
~--+ ADIABATIC LAPSE RATE (Degrees) | (Knots) :
12,00 T 12,000 - f‘
! !
= - I - - :
:
= 10,000 10,000 —
°
H
. L J -
3
S 800 - X 8,000 033 — 13 :
s % ;i
g r % eoun \ [N 1 029 -~ 16 A
- ERCLECARN 3
§ 6,00 \\ 6,000 ol — I8 k
W % \ ﬂ
3 . \ g 360 — 14
s \ Fi
e e e e 20 3000 30— 08 g
TEMPLRATURE (*C) %l
METEOROLOGICAL DATA {0635 PST) g
3
REMARKS b
Because of the limited area that was and could be monitored the downwind ;;
extents of the varfous 1solines are rough approximations, but their orien - g
tation, at least, is con3istent with the wind analysis. f.:
3':;
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CHAVES (52 172 FT w00D TOWER) MAP B
H-HR= 0630 PST 27 OCT. 1958
CLOUD TOP- 5,500 FT MSL.
RESIDUAL GAMMA RALCIATION
—_— N — > MR/HR AT H+ I HGUR
~ LEGEND —
o 10,000 | 5?.000 ———emeee DOSE RATE CONTCURS, MEASURED
[ S R 1 FEETI e = — DOSE RATE CONTOURS, ESTIMATED
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RAINIER DRILL SITE
8 0.5 MR/HR AT H + 09 HRS

T~ _MESA SLOPE o
~o TOWER

MESA MOUNTAIN
TOWER 280 MR/HR AT H+075 HRS
12-300

PORTAL ui2b

14 MR/HR AT H+075 HRS

o [0 MR/HR AT H + 0 87 HF

13 MR/HR AT H+ 09T HRS o

12 MR/HR AT H +052 HI

+ 5 MR
FORTAL U12¢
5 MR/HR AT H+093 HRS
20 MR/HR AT H+15 MRS
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/ 29 MR™R LY U 575178
ol WO
LU J4 MR/ER 3% 07, HRS

S 'O MR/HR AT © 4. 97 ARS
)

I3 5R/HR 3T 1 4087 pog \

12 MR/HR AT H +052 HRS

5 MR/HR AT H+05 HRS

—

1.RL
WAREHOUS: ®

10 MR/KR AT H +0.42 HRS

20 MR/BR AT H + 1.5 HRS

HRTAL UI2¢
5 MR/HR AT H+093 HRS
20 MR/HP AT H + 1.5 HRS

APPROXIMATE

IOIOO
FEET

2000

2 MR/HR AT H+ 033 HRS

REMARKS
Although there was no organized cloud {from the Evans burst, a small
amount uf smoko was seen to vent {rom the portal, on the mesa slope at
an elevation of about 6,650 feet,

Since the winds at the mesa slope tower ware from the west, the vented
material should have been transported toward the east or possibly toward
the heast b of the ¢h 1ing effect of the canyon between the
“B'* and “E"’ portals.

There were two Ironitoring reports st the LRL Warehousas. 10 mr Ar
at 0.42 hours and 20 mr/hr at 1,5 hours aftar the burst. Also, 2t the portal
of Tunnel Ul2e there were readings of $ mr/he at 0.93 hours and 20 mr/hr
at 1,5 hours after the buret. The radiation at these sites cannot logically
be attributed to any previous burst. Since siter these early surveys there
was no {urther monitoring reported until after the Blanca burast, it is not
possible to say whether this radiation was due to airborne debris or due
to true fallout. There is a suggestion, however, that the greater part
was {rom airborne material,

The reading at the Ratnier Drill Site is believed to be from restdual con~
tamination from Neptune, R s uncertain whether the activity on the mesa
above the “E’’ tunnel is residual or {rom Evans.

13-Minute Average Winds

9 {oot Mesa Slope Tower 100 foct Mesa Mountain Tower
(Surface Elevation-6725 feet m.s.L) (Surface Elevation-7465 feet m.s.l.)

Tim» Direction  Specd Direction Speed
(PST) {degrees) (m.p.h.) (degrees) (m.p.h.)
1445-3000 290 07 010 Missing
1545-1600 290 08 380 Missing
1645-1700 280 08 380 Missing
1745-1800 260 05 360 Missing
EVANS (runnery Map A
H-HR= (600 PST 28 OCT. 1958
CLOUD TOP- NO ORGANIZED CLOUD
RESIDUAL. GAMMA RADIATION
MR/HR AT TIME OF OBSERVATION
— LEGEND ~
e DOSE RATE CONTOURS, MEASURED
e = DOSE RATE CONTOURS, ESTIMATED
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REMARKS

The on-site fallout from B 1dt was well d ted and the pattern - E

is considered reliable. .
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MAXIMUM AT G.Z ~ 500 R/HR AT H+| -

N HUMBOLDT (25 7. woop TOwER) MAP A
H-HR= 0645 PST 29 OCT. 1958
CLOUD TOP- 7,5C0 FT M.SL.
RESIDUAL GAMMA RADIATION
MR/HR AT H +1 HOUR
— LEGEND ~ e
10,000 e DOSE RATE CONTOURS, MEASURED
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REMARKS

Although there is some uncertainty tn the downwind extent of some of the
{solin.4, there i fair confidence in the width of the pattern and 1n the
orlentation of the fallout, which is consistent with the wind amalysts,

HEIGHT (feet above sec level)

12,000,

TEMPERATURE
OEW POINT
ADIABATIC L2 "SF RATE

UPPER WINDS ‘w‘(ﬁé
DIRECTION ] SPEED \Q:‘
(Dagrees) | (Knots} sy
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|

10,000 04l — 14 3
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REMARKS

‘shoudbelisy nlabie,

Tho fbrk sty e s2e was relativcly well nwnitored and the pattern
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10,000

MXIMUM AT GZ ~ § R/HR AT H+1

HEIGHT (feet above sea level)

— ;g,,p;muﬂs UPPER WINDS
4 W POINT DIRECTION § SP|
=s=» ADIABATIC LAPSE RATE {Dagrets) (KHEOES
20.0001'—-*[ } jZ0.000 022 —~ 44
L
1 \ “ 028 —
N 8 40
IB.OOOL———— -+——CGLOUD TOP 18,000 030 — 38
: 1 032 — 38
\
16,000p————}. —_— 6
i .000 036 — 37
E | 1 037 — 37
m.ooof : i 14,000 038 — 35
I
- ‘I «—CLOUD BASE 4 035 — 3|
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! \ |
L : \
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Y AY
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4000t sl e l L 0
BT 20 56 ) 10 700000 395 — 04

TEMPERATURE {*C)
METEOROLOGICAL DATA (I307 PST)
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REMARKS
Tha part of the patiern between the area of induced activity very near
the burat site and Cane Spring Road 18 highly speculative, and it 1s not
Xnown whether or not thers was a cortinuous pattern of very Ught fallowt
from the buret area to the Cane Spring Road.

Along Highway 95 from Mezcury to about 4 miles east of Lathrop Wells
o activity distinguishable {rom background was observed in a survey
rade between 1,5 and 2.2 hours after the detonatton. Itis suspected,
however, that the survey was made before fallout arrived. Based onthe
{allout recorded at Lathrop Wells, the arrival should have bewn at about
3 hours after the burst.

In general, the off-site pattern is unreliable,
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REMARKS

A special survey for approximately a thousaad 100t radius around the
Blanca crater was begun in December 1958. About half of the area was
monitored then, but snow delayed the completion of the survey tiH April
1959, In April the sector (clockwise) between bearings of about 030 axd
\ 220 degrees Gas matored, The activity tn this area ray be low relatire
to the initia] December survey aue to the elfect of weathering. Also,bes
cause of the lateness of the survay, the eliest of errers tn the assuued
decay law may be greater than unusual,
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REMARKS

The small-scale on-site map shows three tongues of activity crossing the
back road to the mesa also referred to as the 'z .tle Rock Road. This
road was monttored shortly after the Blancs detonztion and again about
7 months later. Due to Inadequate mapp* ¢ and the scareity of good refer-
ence polnts, there 18 considerable uncertainty in the location of the peak
or peaks of activity un this rexx  road. One of the two teams making
the initial surveys reported 2 peak 0.5 mile south of Castle Rock which

would have been abowt 10 r/hr at Hel. The other team reported a peak 2.6
miles north of Castle Rock ¢f 50 r/hr as of Hel.

When the survey was made T morths Jater, reference stakes were avallabie
at half-mile intervals along this road, so that the location of the fallout
detected 13 much more certaln than in the injtial surveys. This late survey
indicated three peaks 0.5, 1.5 and 2.8 miles north of Castle Rock, The
conversion by the t‘l'z approximation would irdicate H+1 dose rates re-
spectively of about 1, 1.5 and 5 £/br. Since this was a careful survey with
accurate positioning, three peaks were assumed to have existed at the
)¢ indicated, However, b of the probable reduction in radi-
ation by weathering and the errors probably attendant {n assuming a simple
decay law to be valtd for such a long period, the H4l dose rates were
estimated from the initial survey. R should be ncted that there {s an onder
of magaitude discrepancy in the estimation of the He1 dose rates {rom
the early to late surve; s,

With the uncertainties mentioned above and the large areas that could
not be monitored between the venting site and the Castle Rock Road and
west of this road, there 18 very little confidence in this pattera.
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REMARKS

Thbe dust clcud from Blanca was chserved to be travelling toward the south-
west at about ten minutes after the burst. About 2 .ninutes later it was .
reported 10 be travelling up Forty "dile Canyon. The rough trajectory of
(his drust cloud 18 tndicated on the map. Also shown is the meteorological
trajectory for 7,500 feet m.3.1. This trajectory was estimated to have 4

moved initially toward the southwest for about 4 hours and then to have 2
vwered northwest-ward over Sarcobatus Flzt, toward Tonopah,

Afr sampling off-site showed & significant increase in alpha activity at
Tonopah, Goldfield, and Beatty, which 15 attributed to Blanca. The bets
activity measurements showed only a slight increase at these locations.
Since the area west of the Test Site along Highway 95 was not monitored
excopt near Lathrop Wells, it 1s nct certain that fallout from Blanca occur-
red olf site; but thealpha measur , the traj 1es, and

the bets measurements indicate that some Jight fatiout did occur off site.
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ff REMARKS .
ﬁ There was a trivial yield from Titania and a cloud height of abaut 8,000 ¥
‘i?: foet m.5.1, was cbserved (a rise of about 1,500 feet). The only svatlable T
3 meteorological data at abaat ahict time were the wind cbservations at Yucca it
‘i Lake {shout 15 miles south of the burat point) and at Station 353 (about -3
2-1/2 miles south of the burst point on Rosd 88), Based on these cbserva- .:
tions the pattern haz been orjented toward the southnest and the tsoline - }:
R4

P

1eft open in the southwest quadrart,

No off-aite contamination was datected,
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