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SUMMARY OF BURST INFORMATION

BURST BURST BURR
NUMBER NAME YIELD TIME DATE TYPE SITE

1 Otero Some Nuclear Reaction 1300 PDT 12 SEP. 480' Deep Well U-3q
2 Bernalillo Minor Nuclear Reaction 1230 17 456' Deep Well U-3n
3 Eddy 83 T 0700 19 500' Balloon B-7b
4 Luna Slight Nuclear Reaction 1200 21 484' Deep Well U-3m
5 Mercury Explosion Contained 1500 23 Tunnel U-12f.(

6 Valencia Slight Nuclear Reaction 1300 26 484' Deep Well U-3r
7 Mars 13 t 3 T 1700 27 Tunnel U-12f.(
8 Mora 2 KT 0605 PST 29 1500' Balloon B-7b
9 Hidalgo Low-level Nuclear Reaction 0610 5 OCT. 377' Balloon B-Th

10 Colfax Slight Nuclear Reaction 0815 5 350' Deep Well U-3

11 Tamalpais 72 t 10 T 1400 8 Tunnel U-12b.(
12 Quay 84 T 0630 10 100 ' Steel Tower T-7c
13 Lea 1.5 KT 05,20 13 1500' Balloon B-7b
14 Neptune 90 t 20 T 1000 14 Tunnel U-12c.A
15 Hamilton 1.0 T 0800 15 50' Wooden Tower T-Fl

16 Logan 5.0 t 8:o KT 2200 15 Tunnel U-12e.(
17 Dona Ana 36 T 0620 16 450' Balloon B-7b
18 Vesta Slight Nuclear Reaction 1500 17 Gravel Gertie S-9e
19 Rio Arriba 92 T 0625 \ 18 72 1/2' Wooden Tower T-3s
20 San Juan Non-nuclear Explosion O630 20 234' Deep Well U-3p

21 Socorro 6 KT 0530 22 1450' Balloon B-7b
22 Wrangell 100 T 0850 22 1500' Balloon B-Fa
23 Oberon Non-nuclear Explosion 1230 22 25' Wooden Tower T-8a
24 Rushmore 180 T 1540 22 500' Balloon B-9a
25 Catron Slight Nuclear Reaction 0700 24 72 1/2' Wooden Tower T-_3t

26 Juno Slight Nuclear Reaction 0801 24 Gravel Gertie S-9f
27 Ceres Slight Nuclear Reaction 2000 25 25' Wooden Tower T-8b
28 Sanford 4.5 KT 0220 26 1500' Balloon B-Fa
29 De Baca 2.5 KT 0800 26 1500' Balloon B-Tb
30 Chaves Slight Nuclear Reaction O630 27 52 1/2' Wooden Tower T-3u

31 Evans 55 t 30 T 16OO 28 Tunnel U-12b.
32 Mazama 0 0320 29 50' Steel Tower T-9d
33 Humboldt 6 T 0645 29 25' Wooden Tower T-3v
34 Santa Fe 1.25 KT 1900 29 1500' Balloon B-7b
35 @anyiede Non-nuclear Explosion 0300 ,30 Gravel Gertie S.g

36 Blanca 19 t 1.5 KT 0700 30 Tunnel U-12e.
37 Titania Slight Nuclear Reaction 1234 30 25' Wooden Tower T-8c

I
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Ivr INFORMATION

BURST ELEVATION CLOUD TOP CLOUD BASE
, Y PE SITE OF SITE (MSL-FEET) (MSL-FEI) PAGE

Well U-3q 4035 9,000 - 12, 13
Well U-3n 4030 7,500 1,500 15

on B-7b 4186 11,000 7,500 16, 17

Well U-3m 4031 Low Diffuse Cloud - 18
U-12f.O1 6720 None - 5

SWell U-3r 4033 5,500 - 19

U-12f.02 6720 Low Diffuse Cloud - 21

oon B-7b 4186 18,500 10,000 22, 23
-oon B-Tb 4186 12,000 8,000 24, 25

SWell U-3k 4033 5,500 4,500 26

U-12b.02 6650 Low Diffuse Cloud - 27

Tower T-7c 4249 10,000 7,500 29, 30, 31
oon B-Tb 4186 17,000 12,000 32, 33

U-12c.03 6800 .1,000 - 35
Tower T-F1 3080 ,000 4,500 36, 37

U-12e.02 6140 None - 5 '

loon B-Tb 4186 11,000 6,500 38, 39
rie S-9e 4226 10,OOO - 40, 41

Mooden Tower T-3s 4010 13,500 11,000 42, 43
w: ell -U-3p 4033 None - 6-

oon B-Tb 4186 26,0oo 20,000 45, 47
oon B-Fa 3077 10,000 7,000 46, 47
n Tower T-8a 4446 Very Low - 6

noon B-9a 4214 11,500 - 45

Wooden Tower T-3t 4018 8,500 5,000 48, 49

rtie s-91 4210 5, 500 - 50
n Tower T-8b 4428 6,000 - 51
oon B-Fa 3077 26,000 12,500 53, 55
oon B-Tb 4186 17,500 10,000 54, 55

Wooden Tower T-3u 4025 6,500 - 56, 57

U-12b.04 6650 No Organized Cloud - 59
Tower T-9d 4202 6,500 - 6

n Tower T-3v 4029 7,500 6,000 60, 61
oon B-Tb 4186 18,000 13,000 62, 63

rtie S-9g 4193 Very Low - 6

U-12e.05 7120 7,700 64, 65, 66

,n Tower T-8c 4403 6,000 - 67

USCOMm.W3'DC



EXPLANATION OF TABLE
Column 3, Yield: a. T indicates ton equivalent of TNT. x

b. KP indicates kiloton equivalent of TNT.
c. The yields 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- Y~tions". Journal of Geophysical Research, Vol. 64,
No. 10, October 1959, pp. 1457-1470. J!

e. Other yields are from "AEC Releases Data on Hardtack
Bomb Tests". U.S.A.E.C., Washington, D.C., March
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.

Column 4, Time: PST - Pacific Standard Time; PDT - Pacific Daylight Time.
Column 6, Type: a. 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 Ii
small wooden building covered with about 20 feet of
gravel.

Column 7, 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

surface, T for tower, and U for underground); (2), a num-ber indicating the area in which the burst occurred; and
(3), a small letter identifying the location in the area.

Column 8, Elevation For balloon or tower bursts-the height above sea level
of Site: of the earth's surface below the device; for underground

bursts-the elevation at which venting occurred or, when
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.

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- A

able more uncertainty as to these numbers than for the
cloud tops. Besides the uncertainty in the visual air-
craft reports and cloud stabilization time, there is also
the uncertainty as to the height of the base since in
many cases the base was not too well defined. For some i
events the height of the cloud base was not reported. " M

Column 11, Page: Pages on which maps or discussions of the bursts appear.

T115
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UNITED STATES DEPARTMENT OF COMMERCE WEATHER BUREAU

FALLOUT PATTERNS FROM OPERATION HARDTACK, PHASE II

by

Kosta Telegadas and Kenneth M. Nagler

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

2 1960

Prepared For

THE ALBUQUER(-1TE OPERATIONS OFFICE, U.S. ATOMIC ENERGY COMMISSION

INTRODUCTION

The Hardtack, Phase II, nuclear test operation differed from previous

series in the great number of nuclear and safety devices detonated within a

fairly brief period, in the very low yields of many of the detonations, and

in the variety of burst conditions. Basic information on the various bursts

is summarized on the inside of the front cover. Orientation maps of the

Nevada Test Site region, and of the Nevada Test Site itself are shown on the

inside of the b.ck cover.

As far as public safety is 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

documentation of such fallout that did occur 
was comparatively difficult.

The radiation from passing airborne radioactive 
clouds was relatively more

important than in previous test series because 
of the many low nuclear cloud

heights. There were also problems concerning decay rates and the arrival

times of the fallout.

The purpose of this report is to present and discuss the fallout patterns

from Operation Hardtack, Phase If. Although there are many uncertainties in

the analysis of the fallout data, careful consideration 
has been given to all

available monitoring and wind information 
in an attempt to depict as well as

possible the actual fallout patterns.

A7-
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Similar patterns from past Nevada operations are given in References 1
and 2.

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 radioactivity in the air at a number of communities. Meas-

urements of airborne alpha activity appear in the "Alpha Air Sampling Report"

(4). The monitors' 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 summaries.

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 from which

decay 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 available information as to decay rates was



,hat 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 a particular route at different times were taken at precisely the

same location. To minimize this error, only the measurements at specifically-

designated locations were considered, and even for such locations this
st position error cannot be eliminated altogether. It normally is greatest where

the gradient of activity is :otrongest.

fhe 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 t 1 2 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-24 decay rate was

used to adjust the close-in radiation measurements from balloon shots to a

coMion reference time.

Figures 2 and 3 show the data available for assessing decay rates for thet-l.2

deep-well, tower, and surface detonations. The sodium-24 and t- 1 .2 decay
curves are included for reference. The t - 1 . 2 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 NUCLFAR 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 A
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 a lowf-level cloud is normally more apparent than that from a high cloud
even though the radiation in the higher cloud may be several orders of magni-

tude greater than that in the cloud near the ground.

c~t :1o
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Figures 4 and 5 show the early dose-rate measurements at several loa"tiOn

from several of the bursts. Typically, the dose rate shows a rapid rioe 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 te shine to that from

the true fallout. The total dose accumulated during any 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 " 1 . 2 decay law. In order to get a rough estimate of the fallout part it was

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 is, 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+l.8 hours was assumed to be exclusively from fall-

out and was extrapolated from H+l.8 hours to infinity by means of the t 1 . 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 alpha radiation

has been included in this report; but the geniral areas of alpha contamination

are shown in the Gn-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 used
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as an indication of the general movement of fallout.

DISCUSSION OF FALLWP., MAPS

-e, One or more fallout maps are given for each burst in the series, except

for those from which there was no gama radiation observed or from which there

were 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.

le 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-scale map is 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 arraged so

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 avoid confusion not all of the monitored roads are shown on the large scale

maps.

The coordinates 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. Dose-rate contours for the large-scale fallout

patterns have been drawn for the gamma dose rate one hour after burst

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

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+1 hour.
-1.2

As noted earlier, the t 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

sodium-24 decay curve was used.
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Each of the close-in patterns from the balloon bursts shows a closed

10 mr/hr contour, and on each small-scale pattern a secondary maximum ap-

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

intermediate region were too low to be recorded by the on-site monitors, AV

who normally were concerned only with dose-rates of 10 mr/hr or greater.

Where the patterns are based on nearby monitoring information, they

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

extrapolation, dashed lines are used.

The maximum dose rate. As a guide to the highest dose rates associ-

ated with the various types of detonations, an estimate has been given

whenever possible of the highest dose rate observed, adjusted to the H+1

value by the appropriate decay scheme as discussed above. These estimates

appear on the large-scale fallout maps. Often the maximum dose rate at

H+l was estimated from a dose-rate reading made in a survey a day or two

after the burst, particularly when the readings were too high to per.ait

routine monitoring near ground zero during the early surveys. In such a

case errors in the assumed decay rate may lead to a fairly large error in

the estimate of the H+1 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,

the dose-rate is rather small, but it increases as more fallout descends.

While the fallout is accumulating (and possibly even before any true fall-

out arrives), there may temporarily be high dose rates due to passing air-

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.

Trajectories. Meteorological trajectories for selected levels are

included on the off-site fallout maps. Such a trajectory depicts the
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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 that the effects of friction of air

with the ear ! are trivial. The gradient level trajectories in this re-

port repree,.znt a height .-f a&o1 at 1,500 feet above the ground and hence

* vary in height F.bove s -' ' l, \s & rouh average, however, this level

is about 6,50G feet ebw'.- E.va >e.. in the region of the test site.

The metoro. ui,ial tz e,:t:'ies are babed on the wind analyses for
the various leve:ls at jhree.- or six-hoor ilervals, as provided by the

Weather Bure- Research Sta,:±oY, Lact Vcgas, Z4evada. They take into ac-

count tha '-_rpc;aJ Ocd spatial chaige, in tb.: wind. Meteorological tra-

Seccories *.z". of ccu-'sc, riibj .ct to err:, . .cularly over regions of
sparsc da a, i.n ai eas -a7 r& -oiLly chagivin'.r ca cxp! ex ow patterns, and

&.n :,-":re the wind speeds are very lj.am;. Even though there was
a fa.L. , i'et .ork o stations xeportir upper winds during the test

period, signr0!_ca.,t mcertiainti, - -- e ,ionetlmes present.

In ger..,l, b-L.vver, the fallout pt.tterns and the meteorological .. :a-

jectories were in fairly good age'e.nt. Such differences as do appear

between the location of trajentory and the location of the contaminated

area may be due t<, ecrorz 4n comptL-.G the trajectory; but normally they

are due prima: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 A
ardtack, Phase iU, bursts resulted in low nuclear clouds. Such clouds

may be subject to channelling or otlr effects of the terrain; or parti-

cularly during the daytime, they may be diffused upward and downward by

turbulent mixing. A nuclear cloud from at early morning detonation, for

example, may be such that most of the radioactivity is between 5,000 and

10,000 f2et above the ground. The part of the material which does not

have 4 significa-t fall rate would be moved by winds in this layer until

dWYayie heatirn, o' the ground is sufficient to produce an unstable layer

fro the wound up to the radioactive levels. Then, there may be a mix-
ing of the nuclear debris throughout the layer from the ground to the

initial cloud height or even higher. Some small particles may then be

broaght close enough to the ground so that their otherwise trivial fall

___ j-
w' s*&



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 the

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 is 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 increase with

height, then the atmosphere is in a stable condition, since work must be

done on any parcel of air to move it upward or downward. When the ,tem-

perature decreases more rapidl]y than the adiabatic rate, which ic an in-

frequent and temporary condILtion except nea r to g.round on (blys wILth

strong solar heating, the atrnor ,rhere In rmb.jer:t to rapid ovcrtrn;irg and

hence mixLng throughout the ,nntable Layer.

The most important meteorological factor in determining the distrl-

bution of the fallout is the wind field. For mot bursts the upper-air

shot-time winds are given for heights up to at leant the top of the

nuclear cloud. Directions are in degrees from which the wind [n bloving:;

speeda are in knots. These winds were measured at the Yucca Lake Weather

Statior.. In some cases, however, these winds ,ny not be reprer.entative
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Of tile winds at the place of detonation. This is 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

a 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 variable 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-

bility of various 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

negligljle yield 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). Since there was essentially no nuclear yield from

Merrury, no ventnf, into the atmosphere was observed. There was, however,

some alp[ha contaminatioln in the main tunnel.

Logan (Iurst No. I(,). The L.ogan burrt wan t:ompletely contained and

therefore no radiation from thin explosLon war released into the air.



Poge 6

San Juan (Burst No. 20). There was essentially 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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~Mi
L~ \ .BURSTS AND MONITORING LOCATIONS

WRANGELL------
WI Ground zaro

o \'iEDDY
\El South winch site -3000 ft from GZ

- ,\ *~E2 T-7c station - 3000 ft. from G.Z

\\...

MORA
4 MI 7-800 station '-3000 ft. from G.

M2 Japanese houses '-3500 f t. from (32
M3 T-7c station -3000 ft from G.Z.

-- .LLi 7-800 station '3000 ft. from G.Z.
L2 West winch site 3000 ft. from G Z.

X 24DC4L3 East winch site '-3000 ft from G.

\E2 DONA ANA .
DI 7-300 station - G.Z.

% HIDALGO% HI T-7c station - 3o00 ft. from 6 Z.

HI Grun %r

Indicates the range of dose

9%

'PHASE 2 BALLOON SHOTS FOR THE O -IEAE

\T\ME .HO'RS, AREA.
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- -_ _ _ _ _
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1,00c. ~o~ 8o F W L

\B",100ft0ra0GZ

A RAMstaton - 1000 ft. from GZ.

0 1 \0 Station 3-330 -1300 ft. from G 7 Iw* % 
E Station 7-300 - 2.5 miles from G Z.
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10*
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TIME - HOURS
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1,000

too
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c01 IHAE 10TIME - HOURS

-IUR 2 -DECAY CURVES FOR HARDTACKPHS 2 WELL SHOTS FORI



2,000

500_

I \ \ SODIUM-24 DECAY

froL GZ -4

At. from G Z. \81*\
ft. from G Z. 0

ft. romGZ. 5~ - - - -COLFAX - 350 FT. WELL

ft.fro 6 . *A RAM station -300 ft. from G..
'miles from G.Z. 8 Station 3-300- 1000 ft. from C.!.

w
0

I it

i.05 1 .5 I 5 10

TIME - HOURS

-- - - -BERNALILLO - 456 FT, WELLI-A RAM staotion - 800 ft. f rom G Z,
B Station U3r aoo0 ft. from 6.Z

\C Station U3 - 500 ft. from 6,..

...............................LUNA - 500 FT. WELL

D Station U3r -1000 ft, I-omn 6.!

E Station U3k -200 ft. from G Z.

ET

indicates the range of dose rtes given

0 14

STIME - HOURS

2WELL SHOTS FOR THE ON-SITE AREA.

-p. V



2.00C 

", \ 1 -*- --- ,,000 ~- --------- -

- -, , -- RIO ARRIBA - 72 1/2 FT. TOWER "

,A EatStation 3-300 - 3000 ft. from G.Z.

8 East winch site - 3.5 miles from G.Z

........... HUMBOLDT- 25 FT. TOWER
I 50., C Station 3-330 - 1200 ft. from G.;

. -5 D Control point building 2 8 miles,
4 C%

or \% ' D

~ LU....,.L...,L ",... ... ... .L

to

5 '

ol .05 .5 I 5 I0 50 100
TIME - HOURS

2,000 "7

1,000J- --------

S'.,,SODIUM-24 DECAY
500

A .......... VESTA - GRAVEL GERTIE

A East winch site ~ 0.5 miles fromi

IOC "I . ""___ B West Winch site i.i miles from,

- C North winch site 1 .5 miles from1

I "" "__ ___V
LJ

0
IC* ..____ _____'___

o-

5%S _ _ - _ _ -...

01 05 1 .5 I 5 10 50 100
TIME - HOURS

FIGURE -3 DECAY CURVES FOR HARDTACK PHASE 2 TOWER AND GRAVEL

4>,o

- . - - 4
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20,000 -______ _____

RIO ARRIBA - 72 1/2 FT. TOWERI

A Station 3-300 -3000 ft. from G.Z I0,000 -_____ --- _____ ______

8s East winch site -3 5 miles from 6 Z
5.000

........ HUMBOLDT - 25 FT. TOWER

*. C Station 3-330 - 1200 ft. from G Z.
D Control point buildi~ig 2 -8 miles from G2Z. %.B

A
1000-- -' -

IF ,5 0 0 -_ _ _

U) 
. ctoo-

A .

5 -

.....VESTA - GRAVEL GERTIE

A East winch site -0.5 miles from G Z.
B West winch site II miles from G Z H_____ ___________

C North winch site - 15 miles from G Z. 01.05 .1 .5 1 5 1O
TIME - HOURS

......................... ....... .. QUAY - 100 FT. TOWER

A Station 7-800 -6000 ft from G.Z.
B Intersection of area 3 Main Access Road and

Mercury Highway -19,000 ft from G.Z.
C 8JY -14,000 ftI. from G Z.
D Intersection of Road "G" and Mercury Highway

30,000 ft from G Z.

jindicates the range of dose rates given

~2 TOWER AND GRAVEL GERTIE SHOTS FOR THE ON-SITE AREA.
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I ~ OTERO"8 FT. WELL
(Gate 385)

0.25 TO 0.58 HOURS TO 23HOR
10.5

II-

MrOCM

w 0
0 0

50-

TIME - HOURS TIME - HOURS

77

BERNALILLO - 456 FT WELL x

At the Pass 1 5 miles north of Gate 385 a

4 24

tj

0d
<0Q

2- -- -~--L

00

0 0.02

TIME - HOURS

FIGURE 4-EARLY DOSE-RATE MEASUREMENTS, SHOWING EFFECTS OF PASSING
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EDDY- 500 FT. BALLOON
(Lincoln Mine Hendquorters)-5

0

250 5 10 1 02
TIME - HOURS
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6

a: ~WRANGELL - 1500 FT- BALLOON

(Watertown)
I
AW

0 i2 3 4 5
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v
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HAMILTON - 50 FT. TOWER

Gate 120
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00 1 2> 3 4 5 6 7 8 9 1j/ 0 TIME -HOURS

z 10
I QUAY- 100 FT. TOWER

w Lathrop Wells
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A 
4

00 1 2 3 4 5 6 7 8 9 I0
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REMARKS

Th~e pattrn wa rintrpol..ed east of Gate 30

proximation for this Arta in thec absence Of w

09 the on-sItt pu~ter',, -~ sell docurmented, AMd

-1

0 000
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1500
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- TEMPERATURE UPPER WINDS
REMARKS DEW POINT DIRECTION SPEED

.... ADIABATIC LAPSE RATE Oeg eea (Knols

The pattern was Interpolated east of Gate 'a85 and can only be an ap. 12,000 1 1-----2,000 220 - 47
proximaton for this area In the absence of moaurrnents The r5t FO

of the on-st altemtns vtf doeslnented. am]l shonod be fairly reliatble. -~A210 -41

10.00o- - -- o------- -0.000 210 - 27

LOUD' TOP- 200-24

8.00- - -- 8.000 190 26

I I 's .1 10 33

S6,000 6.000 180 - 31

x 180 - 27

4.000L---. .L._ _ .. . - 4. COO 10 - 25.20 -10 0 I0 20 30
TEMPERATURE (VC)

a 9b METEOROLOGICAL DATA (1300 POT)

5

10 GATE 385

0U

9 "

OTERO (480 FT WELL) MAP A

H-HR= 1300 PDT 12 SEPT. 1958

10,000 CLOUD TOP- 9000 FT. M S L

RESIDUAL GAMMA RADIATION
MR/HR AT H + I HOUR

- LEGEND-

DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED

-Iago
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REMARKS

The oft-site pattern %as interpolated between Highways 25 and 38 and

_FALLIN! RANCH can only be a rough approximation in the absence of measurements, but

its orientation at least, is consistent with the wind analysis. The rest ,

the pattern was relatively wetl documented and should be tatriy reliable.

The first case of "sky shine' tor this operation was reported at Wae 385
mt about 20 minutes after the detonation. Figure 4 shows this effect

• 1 o:lec.... .. ....... ..... "

STANDARD CRYSTAL SPRING

25I

0 /8

i "\ /OTERO (480 FT WELL) MAP B

[ \ H-HR=- 1300 PDT 12 SEPT 1958

// , CLOUD TOP- 9000 FT M.S.L

REIUAEAMARDDTO

t "5

\i GROOM MINE 2MR/HR AT H +I HOUR

.--t-- - IDOSE RATE CONTOURS, MEASUREDSDOSE RATE CONTOURS, ESTIMATED

SPRING TIME OF ARRIVAL, ESTIMATED, H +HOURS

'0 CLETOUD 00 TO 9000 F EET

ELEVATION MORE THAN 9000 FEET

GO M2ROAD (THICK LINE INDICATES
MONITORED SECTION)

OK DSTATUTE MSILSS
'-I-
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MERCURY HIGHWAY At 1.5 MONesWth Of 14 U
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- TEMPERATURE UPPER WINDS
REMARKS DEW POINT DIRECT.ON SPEED

The greater portiont o this pattern was well documented and should be .... ADIABATIC LAPSE RATE (Deqrees) (Knots)
fairly reliable. The downwind extent of the 50 and 5 mr/hr isolines was

estimated to the absence c a.eas n Inrsts, 122000 1 000

At 1.5 Miles wt ofiatel85a maximu dose rate 06 mr/hr at.5 ; IH-0__
hours was reportedhby the ott-site morutors. From the continuous read- o '00 1 * ~ - -T~-10,000 210 - 16
tog st ho location (Se f.ire 4) Can be seen that the reported ihten.
slties had relatilty large fluctuation with time. An appropriate mean > 1 210 - 15
-aloe would be about 0.5 mr/1r at 11.0.55 hours. Since tits value would 5-~.. 8.000 210 - 1o Boo'- +-T - ' .O

decay to about 0.2 mri/hr at Ht hour aod since other monitors Indicated I . C1OU10TOP-1

only ackgrcund te=iftles inthe areas to the north of this p ition, no 00 T-

contour tor this owvalueo as drawo. No signiticant falloat was reported

by the ott-site moniors, with the exception mentioned sbove. , 180 - 21
Q CLOUO BASE-'-[

The shot-tbme men wind speed from the surface to 7,500 teet instl. was t80O- 20
bout 17 to tord a heartng of about 360 degrees. The tallout pattern

is colistent with this wInd analysis. -10 0 10 20 30 40

I TEMPERATURE ('C)I METEOROLOGICAL DATA (1235 PDT)

~~~10

--- - -- --- --

8 T-7c 5

5,000 10,000

__ _I BERNALILLO (4b6 FT WELL) MAP A
FEET

H-HR= 1230 PDT 17 SEPT 1958
CLOUD TOP- 7500 FT M SL

RESIDUAL GAMMA RADIATION
MR/HR AT H -I HOUR

-i

- LEGEND-

DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED

I

, * ,-- . ,4''
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REmARKS

The on-sitt m~aM* 113 et'" adq" t
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- TEMPERATURE UPPER WINDS

REMARKS DEW POINT DIRECTION SPEED
.... ADIABATIC LAPSE RATE (eree (Knots)

Theoo~nsIte noovUfothIS e8w;s adequate. Besides their regular _2_OO -12.000 70 - 05

surveys, theWSUVWao e p.sd aoectal ury north ofT-7c to Gate 385 ' 200 10- 0

andthesurro2ttl-u. Itisdiff culttosay ,lthany confidence If what .CLOUD TOP-. 80 - 09

was being monitoted dat this special survey was ndaced activity, re- I _ OUD

sldu aIazoz atyat ,OrIombat ion of bh sme only one reading was 00000- 9 11

taken at each posnt
t1

. Therefore, the decay rate coold not be estimated - - i- 000 IO - I

for this area. 9oaddtothafusion, residual activity fron Plutbbob 210 - 12

detonationa ws ksovto exist is this general area and to be at leant 30 6.00 - - 6.000 210 -- 12

percent of lhat ens hserved. Since the observed readings were on the .
* CLOU BSE-O--

average about 04 mr,'r at B .10 hours, this would not add significantly L2O0D- 12

to the total cl.ooe-Lfatt0t fraction. No Pattern was drawn for this area

on either the on-3te J di-Stte olap. 6.00 - , 20- I

240 - 07

BURST HEIGHT-

-20 -10 0 10 20 30
TEMPERATURE (C)

METEOROLOGICAL DATA (0700 PDT)

B- 9b

N

EDDY (500 FT BALLOON) MAP A

H-HRn 0700 PDT 19 SEPT 1958

CLOUD TOP-II,O00 FT MSL

RESIDUAL GAMMA RADIATION

MR/HR AT H+I HOUR

5,000 10,000 -LGNLEGEND

FEET
DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED

forT
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REMARKS

- ~ The yattero from Ely to about 70 mil eS to the Sooth 2long tti~hoaIY 38 may
be In error cnec thozgb this portion ithe rioad was monitored The 0~O/1 oA in- 1. tisiloctory ira iei th~t the faliout should hase had an oricotatim
tonard the northeast caith no indication that It should haic hben touard the
north, as this portion of the pattern oho'cs. The valley w~ind should hase
been fairly welt devloped at about the time the closud or th6 bailout crossed
HighwaY 38, so that aoy tuw-leset debris wsould have been transported op
tIghoay 38 toward Ely. There oas, only oe onoitor run along this portion
of the read aid It ca.ic4 be determined If the Instrumenot can Contaminated,
or If the aciVity %as drifting by in toe air or may h2%e been actual failout.

N At Ely o airborne acticit) abole background %as recorded during this
you icd, which Is an indication that cc fallout ccurred It the general area

arond Ely. This portion of Ie pattern is, therefore, questionzable.2 ~' URRAN I IThe pattern was interpoaoted betvetn ftiglisays 9 and 21, hot there ts someCURRANTecodidere 
in it since no activity 2bove background was% detected aton, g h-I ~way 21 hetu een Bak~er Pnd Ne% Castle. The rest of the pattern '"as welil ~5

I ..- >* .... rk'docueneted and should he fairly retiabte.

0.05 
"

\LUND

I,,

7Fz4

NVA,,

821J ~ -- EDDY (500 FT BALLOON) MAP B
- - - - - . ~ - - J U A iH 

-H R -- 0 7 0 0 P D T 19 S E P T I 3 5 8
4 CLOUD TOP- 11,000 FT MSL

RESIDUAL G3AMMA IRAOATION
MR/HR Ar + 12 HOURS '

-LEGEND -

* ERL -DOSE RATE CONTrOURS, MEA:SURED
DOSE RATE CONTOURS, ESTIMATED

- - -- TIME OF ARRIVAL, ESTIMATED, H +HOURS

0 5 t1 20 30 40 50LUDISTATUTE MILES II FI L :VATION '7000 TO 9000 FEET
LUND 

_ _____ ELEVATION MORE THAN 9000 FEET

RCAD (THICK LINE INDICATES
MONITORED SECTION)
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1 TEYPERATUWEIPE WINO
, Cfw POINT DIRECTION SPEED REMARKS

. IA9ATIC LAPSE RATE (Degrees) (Knot)
Based on the hot time wind run the Luna fallout should have tud a hot

2.OO, -,---12--- 0 - line bearing of about 355 degrees. Since there %sere few mordtor runs4 - across this bearleg it is diffcult to draw a tuttern with any eolfdtdence.

There appeared to have been some fallout at the Japanese Houses Site
'0000 -0,0 00 - T-7c and he Area 9 ground zero. At the Japanese Houses a read~ag of

cat 6 mr/ hr, convertea to 11-1, w'as reported. There did not appear to be any

> 190 - l residual contaminatlon from previous -vents In this aeA.

100 : - 8,000 190 - 14 At Site T-Tc there wa.s. background contamination of about 2 ..r. hr
from the Eddy burst at the time of the Luna detonation. Subtrartlog this

\0\ [ 1o-I- from the Lon monitor reading would leave a dose rate of about 4 mr/hr
S \at H\.l.

6.000 ISO - 09 The Area 9 ground zero, which is about 6 mfls front the L= position

FOLOW DIFFUSE CLOUD 2- a hearing of abcu 357 degrees, wan reported to hae only background2, -I % 
/radiation at 16 minutes alter shot time. At 20 and 29 minutes the read-

", 0.. ,-----10 20 -30 .000 160 - 04 ings, there were S and I0 mr/hr, respectively. From the shot timc

TEMPERATURE (
0

C) % nd speed (about 10 knots ftl r0 surface to 9,00 fvct, m. 51) '%, cloud
passage and the fallout should have occurred at about 30 minutes after

METEOROLOGICAL DATA (1200 PDT) shot time. It is thus difficult to estimate the H-1 value Since the Activity

was apparently still arriling at the time of the last observation.

For Site 7-3A the hackground contamination from the Eddy e%rnt san of

the order of 200 to 300 mr/hr 5 hours before the Luna detonation or 48

S O UT 355* -. * hours after the Eddy burst. Taking a value of 250 mr,hr at 48 hors

ESTIMATED AXS F , 1A and decaying it (sodium-24 decay) to 54 and 72 hours (which are equiva-
lent to te H.1 and the 11.19 Luna surveys) we would arrive at values of

200 and 10 nr,hr rospectively. Sne the readiegs on the Luna surveys
at these tires seere of this order or less, me can assume that it was prl-

marly residual Eddy contamination that waS being monttored.

S HOUEAgain, since there were so few significant readings dowrmnd from the
Luna grourd zero, no attempt was made to draw a complete pattern.

There were no readings above background reported off-site.

fZ

7-300 T-7c

4 MR/HR AT H + 1

N

LUNA (484 FT WELt.) MAP A

H-HR. 1200 PDT 21 SEPT 1958
CLOUD TOP- LOW DIFFUSE CLOUD

5.000 10,000 RESI)UAL GAMMA RADIATION
FEET MR/HR AT H +I HOURFEET _______________________________

- LEGEND-
DOSE RATE CONTOURS, MEASURED

-" DOSE RATE CONTOURS, ESTIMATE)

>>4

' :'<'...... +......+ ' -+....+ .. + :' >'... '',+++'+ " '" : 1 1 + L''.< 1 :+<''":++ 'M[ + ++ ;"++1+ '+ 1 +. ....,. I.". ++- -
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- TEMPERATURE UPPER WINDS
DEW DOINT Omc

.. ADIABATIC LAPSE RATE oti

10ocot -0! - ---- --. O 0 -

0 40,. ------- ."10 030 - i
MERCURY HIGHWAY __ _t_

03U - IS

6001- ~-- *--6.000, 020 - 18
CLOUJD TOP -. \\

4FOL I _- -. 4.000 020 - 15
-20 .1O 3 10 20 30 4

TEMPERATURE 0C0

METEOROLOGICAL DATA (1300 POT)

REMARKS

The Valencia cloud movd at a speed of about 16 knots along a bcat Ing
of about 195 deglrees fromt ground zero At about 1 2 hour after sh.ot titme,4
although the cloud 'ans not visible, readings 6t Control Point Buildin~g 2
(approximuately 8 mile' Iron grond zeo =t a bearing of about i85'l r..-
rapid1, to 9 mte hr and then dropped rapidly to 0 35 rut hr. The toean

'10o 01 O speed and direction shos- hat the cloud should have been in this gen-
00oral area at about tie time of this maximutm reasing, tndtlig tha, %ahat

50a heing recorded sat, s ohine.

Special surveys across Yucca Like to Area 11, ,csot of the Mercury Hitgh-
mav, and along the Cane Spring road is Jachass Fiats slhooed that thre
uas no action>) above hackacround or ubose the tesoto cl residual cotati-

natis' from prenvious en- 'it. 1i, 'hereto-c, nt-ems dtoultthat there
could haso, heen additional area'.o 01 tiOLt ott-ole to general, the don-u-
toentatioc, Subch a,, to yield a high irgree of cnstdesece is the analysis

MAXIMUM~~~~~ AT3 No "'IORm T l+ 1 erotie, stgsiiCantii above harhorovnd ucrt foand be the ott-siteMAIU TG 5 /RA e monite

VALtNC I[A (484 FT WELL) MAP A

H -HF = 1300 PDT 26 SEPI 1958
CLOUD TOP- 5500F r MS LI______RESIDUAL GAMMA RAD ATnON

05,000 10.000 MR/HR AT H + I 'iOUR

FEET - LEGEND-

- DOSE RATE CONTOURS, M!EsASURED
DOSE RATE CONTOURS, ESTIMATED

LA'
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REMARKS

Mars ven-ed through the tutnnel mouth (situated un the mesa slope at an
elevation o: 6,725 feet masll), and a cloud rose to o0511 atew hudred~< feet above the surface. Before sot tice the %Indso along the mesa slope
(see table befou) woere approximautely frots the suothea5t u lti the %tnd,,
Over the toesa top also from about northeast. Too muttutes befuo shot
titme the winds at the slope station Shifted and blew frosm approximately

northwest (drainage winds), w~hile the winds over the mesa slope soere
otlll from about northeast. Since the coud rose to ont} a fes hundred
feet, ft was otrder the influence of the drainage %stids; and travelted toward
the stuthralt,

Tyc only told whilch could he moitored Is the direction of fallout uas
the Area If access : oad, therefore, there Is cosiderahle oscertoluty
as to the Cross-oInd extent of this patters. The douri-lod -,nd up-u hid

extent of the contamination should he fairly reliable.

No activity abose background was detected 011 -ote.

ao-htloute Aierabv Winds

9-foct MeMaSlope Tm er 1
0
0-foot Mesa Mfountain Tower(SoEface Eftealto-6 '25fee ist.i -ar.e e~t -7 eheeta.

Time Dfretfsa Spered Tone Dtecion Speed~TIM ( wve - 0212. ~ (deg-ee) ma 1

!545-1600 040 08 1 545-10) 060 141645. 652 040 02 1645-t7C0 50 07
A1658 fReyeruat

1745:1800 320 08 1745-t00w 025 ftR .45-1goo 330 081845-100 035 21CR TA 2 1ft5-2OO 320 05 145-2000 045 20

.4 NORTH

/000

MARS (TUNNEL) MAPA
I1-HR= 1700 PDT 27 SEPT 1958

- CLOUD TOP- LOW DIFFUSE CLOUD

_ _ _ _ __0__ 
_ _O~o RESIDUAL GAMMA RADIATION

0 500 10002000MR/HR AT H + IHOUR

FEET -LEGEND -
- DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED
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REMARKS

in- At shot time a dust cloud was formed (most likely by the shock wave hi
ling up the surface dirt) Ir. the lower levels and was obseried to move
toward thc vest over the Mlercury Htighw.ay producing relattivl high fail-
oct activity. This dust cloud most likely cosijined primarily Induced
radioactivity formed by the neutron rapture by the sodium in the sol.

0 Since this event %as fairly welt documented on Site, there is considerable

q corfidence In the pattern presented.

____________ M.860,000

MAXIMUM AT GZ 9 R/HR AT H +I

noso

-10

n500

/ / .. MORA (1500 FT BALLOON) MAP A

/H-HRn 0605 PST 29 SEPT 1958
( CLOUD TOP - 18,500 FT. M.S.L.

RESIDUAL GAMMA RADIATION
MR/HR AT H +I HOUR

-LEGEND-

DOSE RATE CONTOURS, MEASURED
-----------------------------------------DOSE RATE CONTOURS, ESTIMATED

-- ------- -
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REMARKS 
- TEMPERATURE UPPER WINOS

06w POINT 
UIRECTION SPEED

Only small areas Or falout e detected of site, AM Any f. iot between .... AiA ATIC LAPSE RATE (OEr T KnS ll)the off-site Areas and the Inued radiaton near the burst point 

K tust

Wta e been extreaely lihit. 
.000 020 - 31

2 0'o00f 

07 7 -- jThe observed fallout areas vnre somewhat to the east of the yath Anwl- i ' Fcatei by the tralectorits or the hat-time %inds, but %ith typical uind " "" 020 31, r et , and possible c has neitn e fect s I n the tower eve s this di- .18.000 
-18 16.000 020 - 31¢crejuncy is not surprising.

010 - 27

GLENDALE 14000---.oo 
360- 20

• aoi - --- : .000 360 - 0

S.000G -- ,00.~/ 0360 -,0 0
O V R O 01 - 1

2 00 M R Q6.AS0- VEAT 
6000 340 -04LS VN 320-02

4,000E L O 5000 CALM00 20 to0to 20
TEMPERATURE (C)

METEOROLOGICAL DATA (0607 PST)

MORA (1500 FT BALLOON) MAP B
H -H x 0 0 5 PST 29 SE P T 95 8

CLOUD TOP- 18,500 FT M.S.L

TH RESIDUAL GAMMA RADIATIONMR/HR AT H +I HOUR

LEGEND-
- ~ DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED- - TIME OF ARRIVAL, ESTIMATED, H +HOURSm m ELEVATIONa 5000 TO 7000 FEET

IC 2 30 0 50ELEVATION 7000 TO 9000 FEET
10 21 0 LO 4 50ELEVATION MORE THAN 9000 FEET

STATTE MLESROAD (THICK LINE INDICATES
MONITORED SECTION)
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REMARKS
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TEMPERTURE UPPER WINDS
REMARKS . " DEW POINT DIREUTR.E ,EEO

---- ADIABATIC LAPSE RATE ZOgres$) (Knots)

The -ite (1104 0 te Hidao Ie r as rlti ly 2e0 d.c- 200O P 63 6

mented and 10the p ret~tO~ l00e is conside red to be -1rl 20iale1 3- 06

20.OO -- 7L1U0 .-- -- T I)000 223 - 05

--_ -•[2 6 8 - 04

6.0001 -- CLOUD BASE - - 8.000 263 - 06

231 - l

6i- i --1.000 243 - 10
BURST HEIGHT -- \ 102 o

S .L_1 O)00 041 - 01
-20 -10 0 0 20 30

TEMPERATURE (C)

METEOROLOGICAL DATA (0610 PST)

MAXIMUM AT GZ 3 R/HR AT H +I

o87b

8Thc

-i\ , T so00

_500

100I50 10

HIDALGO (377 FT BALLOON) MAP A

H-HR% 0610 PST 5 OCT 1958

CLOUD TOP- 12,000 FT MSL

RESIDUAL GAMMA RADIATION
MR/HR AT H + I HOUR

0000 0, - LEGEND-

FLET DOSE RATE CONTOURS, MEASURED

--- DOSE RATE CONTOURS, ESTIMATED
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LUND _______________________

RE MA RKS

Along the Papoome Lake Road and Road "Bf" there -an some actinity
reported which is attributed to r0sidual contaminationl from the Smoky

slot during Operation Piomhhob.

The ialos
1 

urvey to the northeast did not reseat any activity above back-

ground, yet on the next day ( approximately 24 hourn after shot time )

C readingis In the Hiko-Aiamo-Caliente area indicated activity 2 to 4 ti men

background levels. The tratlectorios Indicated that the nuclear cloud was

not over this area before the Initial survey but arrived ofter the survey

was compieted. The iLackground vaue, therefore, was suhtracted from
each of the D.1 readings before their conversion to the common rcfer-

eetime. Because of the iov levels of activty and background con-

'46 t~ amination, there is not ioo high A confidence in thin noa2ysin.

4,0

P I C 0 19

'~ I CEDAR CITY y

CALIENTEV I4-

II I b

414

'es.~cy:HIDALGO (377 FT BALLOON) MAP B

CLOUD TOP- 12,000 FT. MS.L

RESIDUAL GAMMA RADIATION

MR/HR AT H +12 HOURS

-LEGEND -

/4MESQUITE _ ____ DOSE RATE CONTOURS, MEASURED
SDOSE RATE CONTOURS, ESTIMATED
- --- TIME OF ARRIVAL, E-TIMATED, H +HOURS
E~I! ELEVATION 5000 TO 7000 FEET

ELEVATION 7000 TO 9000 FEET

_____ ELEVATION MORE THAN 9000 FEET

OVERTN _______ ROAD (THICK LINE INDICATES

0 C' 20 30 40 MONITORED SECTION)

STATUTE MILES
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vREMARKS

Based on the shot time wind run the Colfax fallout siould have had a hot-

ie bearing of about 350 degrees. There was some activity reported
around Area 9, as indlicated oii the map. Elseshere there was insufficient
monitoring Information front which to draw a complete p.ttern.

The only activity above b.ackgrotud reported by the off-site monitor was

at about 1/2 mile north of Gate 85 on the Groom Lake Road. This was

about 0.3 mi/ hr %hen converted to H1I.

28 mr/hr AT H+1

9-800

16 mr/hr AT ii +I

- TEMPERATURE UPPER WINDS 12 mr/hr AT H+1
DEW POINT ;0IRECT.C-N FS'PE' 9-802

.... ADIABATIC LAPSE RATE (Degrees) j (Knotil

' _'°°° _ - -- .ooo -

~0 0

S o1,00 6.000 220 - II

! ~o .o o I i- -;

D 0P5

o -~8. 00 25- 05

CLOUD O-

4.00 CLOUD BASE 4.000 10 - 02

.20 -10 0 10 20 30 .0 t

TEMPERATURE (C)

METEOROLOGICAL DATA (0815 PST)

COLFAX (350 WELL) MAP A

H-HR= 0815 PST 5 OCT. 1958

CLOUD TOP- 5500 FT M.S.L.

RESIDUAL GAMMA RADIATION

MR/HR AT H+I HOUR
5000 10.000

rEET 
-LEGEND-

DOSE RATE CONTOURS, MEASURED

---- DOSE RATE CONTOURS, ESTIMATED
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REM AR KS

There n-onloy a minor amoont of veting through the runnel mmirti (loca-
ted at the side of the mesa slope at an. elevation of 6,650 feet M.S.I.) and
o organized cloud was formed. Stroag vneat wimdo above the mesa slope
(ose table below) pireeted the formation of the normal afternoon upolope

(northeast) wnds

The so-time %lods at the Mesa houtdain teor ere.om the vst shtle
the viols at the slope station %ere froe the north. The slope winds lndt-
cated that the Activity, which nas cnfined to the timer layers, sho'd halt
heen transported toward the south A channeling effeet doe la the tanyon,
oriented northellt-southeast, hetween Portals B and E transpc tes Ile
debris bovard the southest.

The ac tivity isollnes shown are very uncetin. It Is heltiesd that there
%non some true fallout downsind from the portal, bat that the radiation
reported was primarily airhorne activily to gaseos or %ery small pant-
calet form, At several places, sach as the BC, and E portals. and at
the l~ongyear Site, a rapid drop in tntensity insa very short time period
was recorded, indicating that the activity ws-a moot likely drifting hy In
the air An attempt was made to normaize the activty to a common ref-
erence time, ha became of the uncertainty ao to whlat fraction of the act:-

o vity %an airborne and 'ahat nan true fallout. the isolinei "ere dashed and
there is no degree of confidence In thin pottern. Far this reason no at-
tempt shoold he made to integrate this patters to estimate the fraction of
tM2 total activity %hich came down as cloe-la tallut.

AT PRTALU121 50 /HR T HiIda acttvity ahove background %as detected oft-site.

15 Mlinute Average Winds

h-foot Mesa Slope Toner 100-foot Mesa Moantain Towor
% ~(Surf.ce .le%2ator-6725 feet m.s.. u~rface Elevtioos-7465 feet 10.3..)

Tim Direction Speed Direztton Speed
(PT)~ (deccees) m.n.hbj (degrees) (mp.h.)

ii %1145-1200 3f0 11 300 11
5 245-1300 360 08 290 15

N25-400 360 09 220 17
S1445-1500 360 109 205 17

1545lid-1t00 3f5 06 270 18

CAP IT

APROI AT

TA API ITNE) A

H-'o 14 0PT 8 O T 15
NUMI

H- HR A40T H OCT HO 5R

-LEGEND-

DOSE RATE CONTOURS, MEASURED

0 00 100200DOSE RATE CNORESTIMATED

FEE7

1'*
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44 REMARKS

The on-site fallcA fromt the Qoy ewert wae well doctimemted 2',1 the pat-

tern is ccetaldere~i to be fairly r~ilable. The portion of the pattern whiCh

was InoerpOlaled (indicated by the dashed is.41nes) can onl~y be An appraxi.
malion in the Absence of measureoento.

MERCURY HIGhVAY

7-008.b 
-7

QUAY (100 FT STEEL TOWER) MAP A

900O00 H-HRz 0630 PST 10 OCT. 1958
CLOUD TOP- 10,000 FT M S.L.

RESIDUAL GAMMA RADIATION

MR/HR AT H + I HOUR

N- LEGEND-

DOSE RATE CONTOURS, MEASURED

o5000 10,000DOERTCOTUSETIAD

0ET_____________________________

01.

A' 2
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-TEMPERATURE UPPER WINDS

DEW POINT DIRECTION SPEED,.. ADIABATIC LAPSE RATE Dge, ~os
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I ____________________________\X\\4\_____

REMARKS
.05. I .

Since the winds were light, with seserat small cyclonic and antIcyclonic

cells In the area, there Is considerable doubt as to the true path of the

-
tra~ectrles. 

-akrin ednsa
-________________ The air sampling of bta actinity Indicated absse-hgos ednsa

\\ \\Beatty, Goldfield, Tonopah and Warm Springs These results Indicated
\4, \ that at least a partin of the cleud had a svrthsoard trajectory from Bteatty

townards Tonopah an then probably veered toweard Warm So: logs.

\\\~ \\There %ecre no monitor runs north of Sarcohatus, be, itlls believed th's
BIG !AJEthe failot iorth of this paint wsca light since the activity weould have hesn

spread ever a reiatiely iarge areas. Thcrefore, the pattern ms not en-

tended toweard the north, evs though the bea readings inAIL. ,ed this to be

LONESince this event was woeli documented elf-site, the pattern in considered

PIN to be reiabte.

2-/ -

SARCOBATUSQ\ 0 5 to 20 30 40
1.)

STATUTE MILES

01 / BEATTYQUAY (100 FT STEEL TOWER) MAP C I-
-3

.- ---------- H-HRs 0630 PST 10OCT 1958
0.- - CLOUD TOP- IO,OOOFT MSL.

_________RESIDUAL GAMMA RADIATION

ASH LTHRO$\ -MR/HR AT H + 12 HOURS
MEADOWS WE LS<o'e. \-LGN-

"A DOSE RATE CONTOURS, MEASURED
--------------------------------------------------DOSE RATE CONTOURS, EST:MATED

--s- TIME OF ARRIVAL, ESTIMATED, H +HOURS
ELEV/ATION 5000 TO 7000 FEET

I__EE f ELEVATION 7000 TO 9000 FEET

ELEVATION MORE THAN 9000 FEET

I -- ROAD (THICK LINE INDICATES
C9~_____ MONITORED SECTION)



Page 32

REMARKS

The o-site orjoc~d acielty from Lea %As0 rellti

wid th& pattlA O ovl be fairly reliable.

MERCURY HIGHWAY

8jY

10

50I

WINCH

\N ~ EAST WINCH SITE /

IN

0 5,000 10.000

FEET



REMARKS - TEMPERATURE UPPER WINDS
..... DEW POINT DIRECTION SPEED
.... ADIABATIC LAPSE RATE (Dgegres) (Keo'S)

The on-site inltdactlity from Lea was recltlvely well documented
ad the Pattern sbjld be fairly reliable.0 20,00 \ 20.000 360 -- 14

354- 12

'"°, _ _

1,000- 18--.---- UD .000 356- 12

10 .IOCLUTOp 35 10

1.000 - 16.000 022 -05

S08C- 03

1 -4.000 -40 0,o 112 - 03

*I127 -04

.12000 ___ 01 2,000 150 - 06

1 73 -08

= 10.000 -- -. 000 10 - 0
. -50

- 198 - 08

08000 ,.000 87 - 09

500 SEMAXIMUM AT GZ 176 08
8 R/HR AT H +1

-o0.o -0 ., -- -URST , .000 -72 03

330 -03

4 4,000 - 4.OOO 200 - 01
-30 -20 10 0 10 20

TEMPERATURE (C)
87b \ METEOROLOGICAL DATA (0520 PST)

5000Tc---

/ E 690,000

EAST WINH E600

- 00
* ID

z/

LEA (1500 FT BALLOON) MAP A

H-HR= 0520 PST 13 OCT. 1958

CLOUD TOP- 17,000 FT MS.L.

RESIDUAL GAMMA RADIATION

MR/HR AT H +I HOUR

-LEGEND-1O.OOO

. _DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED
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TONOPAH _______________________

REMARKS

6A ASTINThe pattern interpolated between Highwaye; 6 andt 5o can oly be an ap-

pronlination In the absence of measurements, but Its orientation, at least,

ta consistent with the 12,000-foot motul. trajectory.

The 16,000-fuoc trajectory Indicates that the cloud at that level initially

travelled toward tie nnathwest. Since the winds at lower levels were

toward the north, fatiout originating fram about 16,00t0 feet instl. would

82 hays been smeared over a large area to the went and northwest of the

Tonapab Indicated Values well above background. About 30 hours after

~I burst time, however, a monitoring run from Beatty to Tonopah reportedi

a. only background readings. It than appears that there probably was very

-0 light fallut is that are, but that it had decayed to levels Indistinguishable

Trajctor at 2,00 fet I tfrom background by -he time of the survey -

~~US WARM SPINGS ~ I12hu

REIDALGAMARAATO

LU___ _ -LGND --R 50PT1 C.15

DOSE RATE CONTOURS, MEASURED
DOSE RATE CONTOURS, ESTIMATED

-~ - --- TIME OF ARRIVAL, ESTIMATED. H + HOURS
N-

ELEVATION_ I00T 00FE
ELEVATION 7000 TOA 9000 FEET

ROAD (THICK LINE INDICATES

0j s 10 20 3 40 MONITORED SECTION)

STATUTE MILES

/7I



TEMPEPATURE UPPER WINDS

• DEW POINT DIRECTION SPEED
.... ADIABATIC LAPSE RATE (DOgees) (Keots)

12,000 ---- 12000 146 - II

S--CLOUD TOP 142 - II

10,000 - 10i,000 132 - 10

1528\ \ - 07

8,00 - -- 8.000 157 - 07

* ELEVATION OF 5 0
VENTING-

6,00-0 110 - 06

Z I .4077 - 03

4.00.400 060 - 02
-20 -' 0 10 20 30

TEMPERA .URE (*C) 5
METEOROLOGICAL DATA (1000 PST)

500

100

- 50

10

N5
50 "" "' -"-.

REMARKS

The Neptune explos Ion vented through the mesa slope at an elevation of

about 0,800 feet. The cloud rose to about 11,000 feet m.s.. The winds
at the i.,esa ountain tower Indicated that the lower layers of the cloud

would be transported on a bearing Cd 310 degrees. The actual fatlo.t was
centered on a bearing of about 300 degrees. This would Imply that the
direction was fairly constatt between the level C the top of the cloud and

that part which passed Just above the mesa.

The pattern for that part of the mesa which was monltored, as Indicated
by the solid lines, 1a considered fairty reliable.

No acUTty above backgro d levels was reported off site.

IS Miute Aveage Winds

9-foot Mesa Slope Tower 100-font Mesa Moutain Tower
j urfacn Elev tLo.-6725 feet m.s L..Surtace Elevatlson74f5 feet ls.l4.

Time Direction Speed Direction Speed
(_j L.) (dereecIJ ph) ~ de~ ~ .o

0745-0800 040 05 180 02
0"45-000 040 07 110 0 0
0045-1000 045 0o 130 of 5,000
1045-ItO 050 t0 Missing Missing
1115-120) 000 t0 

TM
issing Misstng FEET --

FEET

-.4
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MESA SLOPE TOWER

MAXIMUM ABOUT 60 FEET FROM G Z.
1200 R/HR AT H +1

V 
PORTAL U12b

100 0- - .. .. P O R T A U ...

- SITEPPORTALUU2o

5 SIE--T LU2

GZ-.03 SITE

NEPTUNE (TUNNEL) MAP A

H-HR= 1000 PST 14 OCT 1958
CLOUD TOP- 11,000 FT M.S L.

RESIDUAL GAMMA RADIATION

MR/HR AT H + I HOUR

-LEGEND -
5.cO 0,00_____I DOSE RATE CONTOURS, MEASURED

FEET DOSE RATE CONTOURS, ESTIMATED
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REMARKS

The dmitwlnd extent of the 10 nizyb, line is uncertain buth rb est o( the
Pattern Is conhidered to be reliable.

E715,000

PUMP NO 2
PUMP NO 3

HAMILTON (50 FT WOOD TOWER) MAP A
H-HRz 0800 PST I5 OCT 1958
CLOUD TOP- 6,000 FT M.S.L.

r RF.SIDUAL GAMMA RADIATIONI
MR/HR AT H ~.I HOUR

000 LEGEWD

-- DOSE RATE CONTOURS, MEASURED
-------------------------------------------DOSE RATE CONTOURS, ESTIMATED

________________________________________________________4____1
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DEIA POINT 0IRECTIC,4 SP'EED
.... ADIABATIC LAS AE(Digress) (Knots)

12.000 LEE APS RTEj - 1.j2.0O00 UPRWN

eo_ 8,00 176 -07

~ I N 63 05
6,O - CLOUD TOP- 6.000 102 -- 03

CLOUD !"AS 023 - 02
4.000L~i~ ..... 000 360 - 01

-2 1 0 20 30
TEMPERATURE (C

METEOROLOGICAL DATA (0800 PST)

___ /REMARKS

PAHRUMP The represttati,.ens of the temperAture height curve shown with the
tmeteorological data is queut'onable, since tttc elevation of the Hamilton

6 hour's site In Frenchman's Fiat is 3,000 feet, about 600 feet below tthat of the
Yucca LAke weather station %there the tenmpecature soutnin woere made.

6is'lee Also, because ad the wary lowespeeds and the influettce of terrain, the winds
Trajectory of "gradient wind" ee reported ttmy not be represeotative of th~ose in Frenchman's Flat.

The gradient wind trajectory had a speed af ahout 4 ows while the mean
wind speed from the surface to 6,000 feet mat. wans about 2 hnots. As
th~e cloud moved southward rAther slowly, It gave moderate peahs of at-

vity at Mtercury as Indicated In figure 5.

4b This pattern was relaiively wail docameated and is consistent with the
wind analysts.

LS

HAMILTON (50 FT WOOD TOWER) MAP 8

H-HR- 0800 PST 15 OCT. 1958
CLOUD TOP- 6,000 FT. M.S.L.

RESIDUAL GAMMA RADIATION

MR/HR AT H +I HOUR

- LEGEND -

-- DOSE RATE CONTOURS, MEASURED
DOSE RATE CONTOURS, ESTIMATED

--- TIME OF ARRIVAL, ESTIMATED, ka PHOURS
ELEVATION 5000 TO 7000 FEET

E E1 ELEVATION 7000 TO 9000 FEET

ELEVATION MORE THAN 9000 FEET

ROAD (THICK LINE INDICATES
MONITORED SECTION)
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REMARKS

The 10 mr/hr isoioc crossing the Mercury Highway sooth Of the BZY is
rather uncertain. The cloud should have been over this area at ahout
the time that Come Of the measurements were made. Therefore, what

was heing Monitored ay hawe been~ ky 5tiiC, tod aCily or a com.
IHWAY bination of both.

There ts ot too roach conf idee in tho plattern since the downwind extent
Of moot Of the luothica is not Icoron and the are Zn the eaat of ground zero

woas not monitored.

MAXIMUM AT G Z. 2 R/HR AT H + I

000

SIT

H-HR a 0620 PST 16 OCT. 1958
CLOUD Top- 1,000 FT. M.S.L.

RESIDUAL GAMMA RADIATION
MR/HR AT H + I HOUR

-( I10,00 -LEGEND-

IDOSE RATE CONTOURS, MEASURED
FE DOSE RATE CONTOURS, ESTIMATED

* t~af"~~. ..
A
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TEMPERATURE UPPER W'

D , EW POINT DIRECTION SIFSp."
A," .... ADIABAIC LAPSE RATE (Deg,ees) (Knots)

12.000 -- - 12,000 137 - 06
I CLOUD

-4-ooo , -TOP-ooo 137 - 08

TTY.000 .10.000 143 - 06
TTY 135 04

SPRINGDALE 8.00 078_____03_

I036 06
t [ CLOUD BASE-. 09- 9

I- Io D= 6.00 - -C 29 - 0

w j ] URT ~IO T-016 - 08
4.00B URST 4 4.000 360 - 02

-20 -10 0 10 20 30
6 h TEMPERATURE ('C)

METEOROLOGICAL DATA (0620 PST)

0 ,REMARKS

06 hours

Since there were no monitoring runs betseen the immediate ground zero
area and Highway 95, It Is not known wlaether there was any fatlout be-

.b tween the on-site anti off-site patterns as draws.

The correlatio. between the trajectories rhown and the fallout pattern
----- if. rather poor. Tie low-level winds %ere toward the south for approxi-

toately 6 hours alter shot tlme; therefore, any fallout or gnatng at 7,000
to 10,000 feet m.s.l, should have been spread out over the area sooth to

northwestoftheb-rstpoint The air sampling f beta activity did indicate
values above backnground at Tonopah, Goldfield, Beatty, and Lathrop Welts.

A- Also, oie gamm activity war reported by the monitors from 15 miles
north of prngdi e to L thron We!is Thus, in addition to the fallout area

shown, there was most iheil some very iigtm tallit in the Cenerat area
from Lathrop Wells to Tonopah.

Although 'here were monitoring runs alongc a large timber of roads od!

site, the pattern as drawn is not considered to be very reliable becaute
of the uncertainties 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 OCT. 1958
CLOUD TOP- 11,000 FT. M.S.L.

RESIDUAL GAMMA RADIATION
MR/HR AT H +I HOUR

-LEGEND-

DOSE RATE CCNTOURS, MEASURED

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

N---.-_ _ _ELEVATION 5000 TO 7000 FEET

EF f ELEVATION 7000 TO 9000 FEET

TU 20 ELEVATION MORE THAN 9000 FEET

SEATUTE S ROAD (THICK LINE INDICATES
MONITORED SECTION)

.14-
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T- 2c

1000

a NORTH WINCH SITE

10,000 5000

E 685.000

N-

0 5.000 10,000

1 20

FEET



I RFMARKS

The downu id extont of the 50 and 10 mr/hr isottoes can only be an .5*
proimation in the absencc of measurements. The rvo-t of the on-site
pattern us w~ell documented and should he reliable.

150

500 100

00O
50

0
0

* 0

GATE
385

4 -10

VESTA (GRAVEL GERTIE) MAP A

T~H H- HR = 1500 PST 17 OCT. 1958

CLOUD TOP- 10,000 FT. M.S L.

RESIDUAL GAMMA RADIATION
MR/HR AT H +-I HOUR

-LEGEND-

000 20.000 ____ DOSE RATE CONTOURS, MEASURED

-- - --- - - - -- - - -- - - - DOSE RATE CONJTOURS, ESTIMATED

- --- ---- - -
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-TEMPERATURE UPPER WINDSIDEW 
P01INT DI.RECTIO.0N SPEEDADIABATIC LAPSE RATE(0gsI(Kt)

12,00O2.00 180 - 067 
1 [97-08

2 10.000 ---- CLOUD TOP-. 10.000 210-07

I [ j~ '212-09

__00_ - ----- ~ 8.000 200 -10

I19 - 12 R MA
6.0 12 lu rmVoasa nevdtors ntal ooot250oD_ 6.0 1900elis.Te ro h o fteCod ag ug oef

I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 7 - 10~/ h amro ooo iorec~ga tiueo bu 0COfeI ~ ~ ~ ~ ~ ~ ~ 400 IsJ/ 4at0 abou 20 to0tsatrtedenaf lhuh rjcoist
, ~~..'i( t ~2,00-0t tO0fo lae 20er eut30dt ae asdsmwa

IIopercas fThe cloud fr eoues d w as een doisaed st a rd to e t nd50 o

isth abeee.Tost is miuesfe h eontin Alsthetg na the tetresn

Ii, 0 ffallouit from the tate-risin upper part of the cloud.

I I The ott-site portton of the fallout patters is considered rather uncerta., ,C sinceo there waere te- moialltco measorements; however, it3 ortentattimI ~ Is consistent wth the wind anatyhin.

0 41 GROOM MINE

LA I ll

N VESTA (GRAVEL GERTIE) MAP B
ATE 385

01 1 IH-HR-- 1500 PST 17 OCT. 1958

2. RESIDUAL GAMMA RADIATION
MR/HR AT H +1I HOUR

a 
_ _ -L E G E N D -

DOSE RATE CONTOURS, MEASURED
------------------------------------------------DOSE RATE CONTOURS, ESTIMATED

--- TIME OF ARRIVAL, ESTIMATED, H +HOURS1 K ' __ _ _ ~ELEVATION 5000 TO 7000 FEET
10 5 20ELEVATION 7000 TO 9000 FEET

0t 5g 10 15 2 ELEVATION MORE THAN 9000 FEETSTATUTE MILES 
-RfOAD (THICK LINE INDICATES

MONITORED SECTION)
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000
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1000
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4 REMARKS

TM- o-ae fAllout from Rio %rrib~wa wel ll cocowented arvl t'ie pttern
I1rcceuc xs onsmaered to be relable.

SOO

SITI

so 10

s0o

CLU TP 3,0 T ..

10.000 LEGEND

DOSE RIA1/T COOTOR ) MEARE

-RFI Al H4 HU



TEMPERATUREUPE WI~
DEW POINT DIRECTIO S0 EO

... ADIABATIC LAPSE RATE IDogr..I I~ot~ I(

cGILL
--.n-.- ---- --I .000-

II 1 209 -311

I4OO~--- \...44000 208 - 33L
CLOU TOP-I,

II205 -35

1 2,04 ---- t-- ii00 206 - 35 .0.1

! _.I

IOOOC0 ---- j 130000 205 - 30 -

N ' 204 -29

i- 8,oooL- 4 8---- ----. 000~ 203 - 32-

L I 200-30

6.00r 6.000- * -- ~S O 197 - 21 
1 J~

CURRANT

TEMPERATURE VC)
Z, METEOROLOGICAL DATA (0625 PSTi

- 0

RAACH/

It2

-MIUNEMLE 1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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.YCGILLt -11

REMARKS

The oonnoind extents of the 0.1 art. 0.vS toe hr ,%olincs are uncertain buit

OA the orientation is consistent with the % rd analybts. The ret of the J t-

tern roar nell toCaimeoted hefore ann Atc r fliot oczrred rhiefire,
there Is higdh cegree of confidence in the off-site ,Aittrn.

.1<15
BAEAER

:11

H-HR- 0625 PST 18 OCT 1958
%~OUD TOP- 13,500 FT. M.S.L.

RESIDUAL GAMMA RADIATION

HION MR/HR AT H + 12 HOURS

-LEGEND -

DOSE RATE CONTOURS, MEASURED
DOSE RATE CONTOURS, ESTIMATEDv

---- TIME OF ARRIVAL, ESTIMATED, H +HOURS

ELEVATION 7000 TO 9000 FEET

ELEVATION MORE THAXN 9000 FEET

ROAD (THICK LINE INDICATES
30 40MONITORED SECTION)

STATUTE MILES '~0

FA
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REm&RKS

The on~g - th 4 (dscUTT Ptt..Im Socorro wis r~l~ywei

docurnerted aMd the P .tcojdea toP"S~1?Ih

a BJY

SITE ~ MAXIMUM AT GZ. 20,1

L

SOT
SIT 60000

0 _ _0

L~t__

EATWNH IE1

;a-4S. Oaa,

sf'

V6~
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$wto Rushmore

R'S REMARKS

i# ndo ed.ltivity 111 t r o Socorro was rohtit"y well Because o t, lack of data In some are as around ground ro thrire In

an' d th 0tter gle y to i ldcred to be fairly reliable. not a high degree of conldence in the arAlysl Of the on--lt pattern forU7;_ Rushmore.

WEST WINCH SITE

MAXIMUM AT G Z,5 R/HR AT H+I

1000 1
.~ 100

-. / 10

0,

MAXIMUM AT GZ." 20 R/4R AT H +1I RUSHMORE

-TEMtPERATURE UPPER WINDS
*DEW POINT DIRFECTION SIPEEDI

---ADIABATIC LAPSE RATE (Der o ..

1001:2.000 221 -23

a ~ - ~220-20
- 0.0 ,0000 222- 17

o I229-15

o8.00 - 8,000 220- 14

100 206 - 12

I-I

Z 6,00q---6000 190 - 09
X1 1 70 - 04

BURST HEIGHT-
-20 -10 0 Io 20 30

TEMPERATURE (C )

METEOROLOGICAL DATA (1540 PST)

RUSHMORE (500 FT. BALLOON) MAP A
H-HR- 1540 PST 22 OCT. 1958
CLOUD TOP- 11,500 FT M.S.L.

SOCORRO (1450 FT. BALLOON) MAP A
H-HR- 0530 PST 22 OCT. 1958

CLOUD TOP-26,000 FT. M.S.L

N RESIDUAL GAMMA RADIATION
MR/HR AT H + I HOUR

-LEGEND-

DOSE RATE CONTOURS, MEASURED

5,00R S0,000 DOSE RATE CONTOURS, ESTIMATED

H-FEE4TPT 22OT.15

CLU",w 150FTMSL
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REMRKSTEMPERATURE UPPER WINDS
REAK DEW POINT DIRECTION SPEED

---ADIABATIC LAPSE RATE eres(Klu
B.d tho lath of dat2 Insome areas around ground zero there is

*,atgL h6dqgreetofcoelfdtwte in the analysis of the on-site patters. 12,00OOC0 2 - 1

219 - 12

10,000 CLOUD TOP- -- 0,000 213 - 11

oI

8,00 r.0 170 11I

WELL 5B - .0 T -I

CLOUD BASE- 138 -. 12

O 6,0.000 112 - 12

4 .O~t ~ I7EIH [063- 08
4.00 4.000 089 -02

-20 -ID 0 10 20 30
TEMPERATURE (C)

METEOROLOGICAL DATA (0855 PST)

SOUTHWEST 
IWINCH SITE NORTHWEST

WINCH SITE

E 715.000

1000 MAXIMUM AT GZ
100 ~ 6 RIHR AT H +1

100

EAST
WINCH

WRANGELL (1500 FT BALLOON) MAP A

H-HR= 0850 PST 22 OCT 1958
CLOUD TOP- 10,000 FT M S.L

RESIDUAL GAMMA RADIATION
4 MR/HR AT H + I HOUR

* t0.000 -LEGEND-

_______ DOSE RATE CONTOURS, MEASURED

------------------------------------------DOSE RATE CONTOURS, ESTIMATED

~~'- i



ELY
For Socorro there io very little confidetce to the ott-sit latt ic

REMARKS there Is Cie possihtlity that the fallout a~ross Road B" toard Lincoln

- Socorro was the first of three nulear detonations to occur on the sante Mine %As In part from. this event and not all from Wrangeti

day. The trajectory analysts for these three events ttndtcated that the
A htgh reading of 30 nsr/hr was recorded at Liocecin Mtne at H1.2.2 hour,

clouds should all have been transported tn the same general direction, n.lrttdt ohnr ic htws.hcttetreta h oh

The 20,000 foot trajectory for .ocar- (not showS) had approximately 'oe0odsosdh1-enovrti ra.Ltrr td at icol =Y
the same direction and displacement as did the 25,000 food trajectory Mine indicated activities ornt several times abnve hachc00dg tc a

for the ftirot 6 hours, have been faitoot front Rushmore or possiblift Wravtgell or Socorro.

Althouogh the Wrangeil trajectory twas toward the oorth and northeast, Since it uas fate to the day, there %ere very fe- monitor roos after the

the tower level of tds would have transported any fatltoot orizisatan, At Rohoeeeo h uvytens a otctdhh ciy wich

9,000 feet instl. toaard the north antd northwest. ma) have been from any of the three events. No attempt oas mtade to-

The 10,00 foot irajectory f or toshmore (whith is sot shown) W-. Along detonation, tofALi, since iRusihmore had A Yield slgtly ,-eater that W1 In-

a bearing of about 040 degrees oath a mnean displ-cmert of about 90 illis grit and their reSyeciive clouds rose to ahout the samse eietltio, iverc

in 6 hours. myhv ena uho oeflota a enatiue oW2cl

Since the trajectories for these three events were In the sante generatl-

direction. there was 3ome dificulty in deterning fromt which shot& the

observed fallout originated. As best as can he determined front the time

of the surveys, mont of tt fattout that as doetectedmas from the Wrangell
event. There is sorme uncertainty in this pattern, however, especially to----

the Road "Bt" area since all three clouds should have been transported

over thin road. There Is tome confidence in the Wrangell pattern north

of Road " B" sore, an wan mentioned previously, the fallout sonuld have 
t

been transported in that general directton h y the iovser-tes'e uivds.

TONOPAH AA

0 1 -K- SOCORRO

0 A--5'\
o. LINCOLN 1\0I'<

STANDARD -

-- 2~~~~ WATERTOWNt0f05

~SCC0RR0TO GLENDALE

0AAGL .0 20 30

RNELSTATUTE MILES 2
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El E, TEMPERATURE UPPER WINDS
DEW POINT IRECTION SPEED

. .... ADIABATIC LAPSE RATE (Dqreaas (Knoll)

hou 28.00028000

thenush- 
220- 22

Lt Iln

=y.en 26.000 CLOUD TOP 26000 222 - 22

after the 221 22

y which 24,0001 -- \\ ...... . .000 212 - 20

Y.Om0this - I[ \\ 218 - 17

2200 ?20 - 16I won, . 22.0001 ,

I 222 - 19

20000 CLOUD BASE . . 20.000 220 - 1C

213 -13

180L -:6.000 210 -14I 5 - 04

0 
-6.000 218 - 05

S28 - 06

,14.ooo -- -4 ,.ooo 238 - 06

I261 - 16
1200 :2.000 229 - 13

~38 I ~i193 -I I
ADAVEN 1 ~t 0.000~ 10.D00 184 - 13

IS hours , [\162 - 09, i  .! \ ,O 08
8 I0 1800 139 - 0, 1CHE 

133 - 08
6.000 ______ I _ 6.00O 108 - 06

I ,y I BURST HEIGHT-. I

-SOCtRRO 1 08 -05
4.00i 4.,."'~-i--~~ 000 324 - 0-30 -20 -10 0 10 20

'- TEMPERATURE (*C)
METEOROLOGICAL DATA (0538 PST)

-IN HSOCORRO 
(1450 FT BALLOON) MAP BH H-HR= 0530 PST 22 OCT 1958

CLOUD TOP- 26,000 FT M.S.L.

WRANGELL (1500 FT BALLOON) MAP B

H-HR= 0850 PST 22 OCT. 195
CLOUD TOP- 10,000 FT. M.S.L.N 

_

ERTOWN RESIDCAL GAMMA RADIATION

MR/HR AT H +12 HOURS. M041TORED
TO GLENDALE 

- LEGEND -
DOSE RATE CONTOURS. MEASURED

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

0 , T L 0 4oELEVATION 7000 TO 9000 FEET
0 .. 10 2 

0  
10 4 ELEVATION MORE THAN 9000 FEET

ROAD (THICK LINE INDICATES
MONITORED SECTION)
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REMARKS

The on -mte falout fromtCatron %As well documnted and the pattern pre.

settled ii tosidere't to be reliable A specia on -itte survey woas very

tcetpfU~ tn delineattog the CAtrooi fallout from the Juno fallout, especially

in the areac est ot the Mtercury Highway.

-. 5

#50

0S 5,00
tAO00

FI0
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AA

10. ,000
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~40

CATRON (72 1/2 FY WOOD TOWER) MAP A

5H--HR= 0700 PST 24 OCT 1958
CLOUD TOP- 8,500 FT MSL

RESIDUAL GAMMA RADIATION
MR/HR AT H + I HOUR

LEGEND -

_______0,00c - DOSE RATE CONTOURS, MEASURED
SDOSE RATE CONTOURS, ESTIMATED
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TEMPERATURE UPPER WINDS -
REMARKS DEW POINT DIRECTION SPEED

.... AD,ABATIC LAPSE RATE (Degree) (Knoll) 'A
There iUlgea dealt o certait,- in the Catron pattern off-site because
Of the lack Of data between the Immediate area round the burst site ami 0

Highway 95 The pattern along HighwAy 5 is based on the measurements -T
Made 00 tt-N day. *___ 2

S1000,00 124 16

This higway was tmonitored again the fltlowing day. and aft reports Indi 
11 1

I ¢,~cxted 'edvity at about background levels, Scattered sho~ers were re-'1 1

ported aii along the mnitortcd part Of this highway son shot day, so ti, 1 ___0_ \ -CLOUD~ TOP i 1
possitle that the activity was washed into the ground by the rain How- 8,000 - 8.000 111 10
elrt, It is more probable that te activity reported was due to airborne 090 08
toateriat which w'as drifting hy while It was heing mnotred or that there
was true falout which decayed by the r.t day to levels not easily differ. 6.000 - 6.000 061 - 08
entiated from bacroud radiation

EAS- - 043 - 08
The pattern presented is at least qualitatively consistent with the wind I 0aal.$ ,001 _- - - - 4.000 030 02

-20 -tO 0 I 20 30
TEMPERATURE (*C)

METEOROLOGICAL DATA (0705 PS

....... ..... /

1100I,_ -~

50

, CATRON (721I/2 FT WOOD TOWER) MAAP 8

! ,H-HR= 0700 PST 24 OCT. 1958
-- ' 'iCLOUD TOP- 8,500 FT. M SL ,

] RESIDUAL GAMMA RADIATION
IMR/HR AT H+I HOUR

DOSE RATE CONTOURS, MEASURED
• DOSE RATE CONTOURS, ESTIMATED

TIME OF ARRIVAL, ESTIMATED, H +HOURS
, ELEVATION 5000 TO 7000 FEET

.. ....9¢ =:=== ELEVATION 7000 TO 9000 FEET

" | _ ,,, EL EVAT IO N M ORE TH AN 9000 FEE T
' ATHRP WELS MERCURYLROAD (THICK LINE INDICATES

REIULGMMAITRDATION )
s( M/HR T H+ HOU

-LEEND
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UPPER WINOS
TEMPERATUREA

DEWPONTDIRECTION SPEED
---ADIABATIC LAPSE RATE ess) (Kt) RMR

DODD 's, irc 19n L' was well d

12,000 __ -
2,000  

- e~bi

j,- sas, rtpol

505 0,000, 10 0 120 1

'v 8.oo-~
4

__- 8.000 110 - 12

100 -09

x 6.000- CLLt ------- 6.000 070 - 07

I 4 030 - 06

4.00- - L. 4.000 360 - 04
-20 .I0 0 10 20 30

TEMPERATURE (*C)

METEOROLOGICAL DATA WI SUDNG 0705 PST)
UP') D 830 PST

14

5...09
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- TEMPERATURE UPPER WINDS
S.DEW POINT DIRT TION ' SPEED

--- ADIABATIC LAPSE RATE .egee%) (Knots)

12200000

0.00 '0.000
0N/

ex80O 8.000 142 - 06

S-2€ -160 - 06

TEMPERATURE (°C)
METEOROLOGICAL DATA (2005 PST)

TEPRTREMARKS

There was a trivial yield frotl Ceres, and a elcud height Of about 6,000 fet
m.s.l. (a rise of about 1,500 feet) was observed. because of the lateness of

the day, the proximity m the mountainous terrai ann the low cloud height,

the lowest portion of the nucle.r cloud wits under the influence of drainage

winds. The shot-tirve surface wind coservatiens at Station 353 (located abut
V i 5 AH+2-1/2 miles south (I the burst Pit w Road 8B) aod at the Yucca Lake stafio.n

(located about 15 mtiles south of the burst point) indicated that the dratlie
winds had set in by shot time and were approximately from the northwest.

According to the Yucca Lake winds from above the drainage iee; to the top
of the cloud the debris should have been deposited to'nard the northeast of

the burst point. The radiation data strongly suggests that the debris was de-
posited toward the northwest, A possible explanation of the discrepancy be-

tween the observed radiation field and the wind field is that, since the winds
were rather light, the observed winds at the Yucca L. ake weather staion were

/' probably not representative of the air flow over Area 6at these low tevels.

No activity above background was detected off site.

L5-Minute Average Winds

20-foot Towvr at Station 353
(Surface Elevatton Abot 4325 feet m.s.l.)

Time Direction Speed
(OT) (degrees) (m.p~h.)

1745-1600 160 05
1845-1000 275 03
1045-2000 320 03
2045-2100 310 06

CERES (25 FT, WOOD TOWE t) MAP A

H-HR= ;OO0 PST 25 OCT 1958
CLOUD TOP- 6000 FT M S L

RESIDUAL GAMMA RADIATION
MR/HR AT H +I HOUR

- LEGEND-

DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED
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TEMPERATURE UPPER WINDS

DEW POINT DIRECTION

-.-- ADIABATIC LAPSE RATE Degrees Ko )

28,000 - 28,000

I 30
26,000 '-CLOUD TOP 26,000 210 - 29

215 2- 31

24.000 -A- - - 24,000 222 - 36

\i 226 - 39

22,000 -t 22.000 227 - 40

227- 34

20,000 - 20,000 226 - 23

WELL SB - 231 - 28

18,000 - -- 80 238 25

241 - 20

. 16,000- -16000 250 - 21

/ 250- 18

252 - lB

MAXIMUM AT .Z. 13 R/HR AT H + 1 14.000 - 252 - 1I

...... ,,. CL U 253 - 10
.,? . ' 'CLOUD

,2,ooe - e 12,000 190 - 06

/ .. . . .. N ... 121 - 09

10 0,000 - - - ' 0,000 123 - 07

7 7 t1 - 08

O I - 8,000 , 8.000 179

/6.000--- 6.000 109 - 02

B-Vo J I 0 4 o,- 03
I\ j BURSTHET-.4 A-4.0 f. I I I ,o .0 I ;eo0 -0o -, o1

-40 R*o -20 -10 0 104 O

* I *' TEMPERATURE (C I

S/ METEOROLOGICAL DATA (0225 PST)\ \ . - // /
\ \/ /

\ / /
% , / /REMARKS

5 i - / Because of the lack of dta in most of the areas around ground zero, there

%/is not a very hig degree of confildence In the analysis of the on-site pat -

% ter.

SANFORD (1500 FT BALLOON) MAP A

H-HR= 0220 PST 26 OCT. 1958

_CLOUD TOP- 26,000 FT. M.S.L.

RESIDUAL GAMMA RADIATION
MR/HR AT H + I HOUR

10,000 - LEGEND-

DOSE RATE CONTOURS, MEASURED
---- DOSE RATE CONTOURS, ESTIMATED

.. ,
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-- TEMPERATURE UPPER WINDS
DEW POINT DIRECTION SPEED

.... ADIABATIC LAPSE RATE (De0r $) tKnott)

20,.000 j 20.000 241 - 19I241 - 19

___001_00 227 - 18
, CLOUD TOP

I201 - 15

16,000[ --- 16.000 256- II

273-10

. 14.O000 .14,000 283 11I

- 271- 12

2.000 10 ,0 . 260- 12

.~ *.249-10

10.000 CLOUD BASE 10.000 212 - 06
52I

' -I 130 - 03

-- 0 oo .fI6ooo 070 - 02

02 I I I

S6.000o S- .000 034- -02

0HEIGHT 012 - 02" " \ ~~ ~~~50/ -_-_-, c=

\10 0  4.I0 4,0 CALM-- io

/0 / ° -20 -10 I Io 20
N'O / / /\0 TEMPERATURE (C)

5000 / / / METEOROLOGICAL DATA (0805 PST)

soo , / / / / /
/ / /

B-7b/ / / REMARKS

.5' l / / Indications from the on-fte data aound Ac-3 9and about 2 miles sooit-

-/ / / e t of ground zero are that the cloud sheared -d traselled I n to dif.

0/ / ferent darectict . The readings at these two locations -re taken at very

o" / / early time% and were in 2ll probabltt y due to shint. Between these to

' / . ireas., that I%. In the northeast quadrant. activity recorded %as ver) low.

/ / Decause of t- lack of data in most areas arond grond zero there I% not
-/ / a very high degree of con iderce in this pattern.

-. / O- 0 - / __________________

N /--- 0 /

CLUDTP-1,50FT .SL

! RESIDUAl GAMMA RADIATION

MR/HR AT H +I HOUR

5,00 -000 LEGEND-

FEETo DOSE RATE CONTOURS, MEASURED

.4 D DOSE RATE CONTOURS, ESTI(AATED
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Sonford
REMARKS

Activity along Highway 95 just South of Toropah wan attributed to the San-
- ford event. From the %lnd analysis it is evident that this activity must

have originated from about 14,000 feet m.3.. or less, while the activity

found around the Alamo area and attributed to Sanford must have ortgi-
nated from 18,000 to 26,000 feet n.s.l

The portion of the cloud that had a trajectory toward the northeast should
have crossed the lilko-Callente-Pioche-Beryl Junction -ads. No activity
above background was found along these roads, which would Suggest that

no activity fell across these roads, that thO activity was extremely light
anl 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

background was detected north of St. George, however, so that curving

tooard the east is considered nlikely.

Monitoring and atr-nacping data indicated that radioactivity from San-
.o, ford passed .e Mercury. No esimate of the decay rate could be de-

termined, due to the large fluctuations ir the dose rates. Since the winds
38. in the lower layers were from the north, i seems t liely that some of the

dust raised by the burst in Frenchman Flat drifted past Mercury. The
38 radiation detected was probabl) due to neutron-induced radioactivity in

~iI PIOCHE t~the Frenchman Flat soil.

N De Baco
REMARKS

Activity that n.a. foaed from Gate 385 to Ro 'B"and also south of Alamo
,,BERYL JCT. along U. S. 93 was attributed to De Baca. The activity to the aorth most

likely originated from about 10,000 feet mat. or lesson t he nictear cloud
ohlle the activity to the east moat likely came from about 12,000 to 17,000

-feet m s.l.

I CALIENTE The 14,000 loot De Baca trajectory ai the %Inds above this elevation
HIKOindicated that the cloud was over U1. )3 at ahout the time that falloot

wA estinated to ihav arrned (a out 4 ro after arst time) The esti-

A mate of the trajectory speed may be In or and what was olbsereed may
o hate been either true falout. or shine ..rce there was only one survey

along this rood for the De Baca event, it Is not certain %hich of the two
explanations is the correct one.

LAM ELGIN No activity above backg ound levels was fond from St. George to Glendale,

I/oindicating that it any fallout occurred in this direction it %5 30 light that
it was not distinguishable from background radLattit. The wind analysis
showed that It was unlikely that the fallout could have curved to the north,

A that is, between Hike and Beryl Juncteo The monitors surveyed this

road for Sanford, and not for De Baca It i. not known for certain, there-

fore, if fallout did occur across this ro,,

MAXIMiWiI025  
oi1,0 ee TGO G

0.1 T ecit ..................... SANFORD (1500 FT BALLON) MAPA ... .. ... OR ....... LO~ M P

....... ............... . ........ C H-HRO 0220 PST 26 OCT. 1958
4 6 h /l r CLOUD TOP- 26,000 FT. M S.L.

DE BACA (1500 FT BALLOON) MAP B
H-HRO 0800 PST 26 OCT 1958

CLOUD TOP- 17,500 FT. M.S.L.

RESIDUAL GAMMA RADIATION
MR/HR AT H+ I HOUR

- LEGEND
OVERTON DOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED
- - -- TIME OF ARRIVAL, ESTIMATED, H +HOURS

ELEVATION 7000 TO 9000 FEET

ELEVATION MORE THAN 9000 FEET

ROAD (THICK LINE INDICATES
MONITORED SECTION)
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The dooon,odc extent of the activity sohir-s cant only be a rough approxi-

omation, hecamse of the limited oouober of measuremvents. The , et of the

pattern was relatively well documeoted and should be fairly reliable.

MAXIMUM AT G Z -80 R/HR AT H+I1

____________E 690000

/';

CHAVES (52 1/2 FT WOOD TOWER) MAP A<

H.-HRo 0630 PST 27 OCT. .1958
CLOUD TOP- 6,500 FT. M.S.L.

RESIDUAL GAMMA RADIAYION

MR/HR AT H +I HOUR

-LEGEND-

5,000 -000 DOSE RATE CONTOURS, MEASURED

FEET DOSE RATE CONTOURS, ESTIMATED
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TEMPERATURE UPPER WINOS
DEW POINT DIRECTION SPEED
ADIABATIC LAPSE RATE (Dogrese) (Knots)

12.000 -  . . . .. 2-00

100 i. 0 0  
-

LOU 029oOl 16

C IC D

4.00C 60 014 16

36 - 1

-20 -I0 0 10 20 30
TEMPRATURE (0C

METEOROLOGICAL DATA (0635 PST)

REMARKS

Because ot the limited area that was and could be mitored the downwind
.' \extentb of the Jrous Isolits are rough approxmntions, Iut their orlen -

tatUon, at least, Is consistent with the wind analysis.

6.00.......TO -........... 0.4 - 1

~WELL NO 3

......... 
TEPRTRE A ... .. 6 - 1

5 e- _--- -

-210 I 0 3

CHAVES (521,/2 FT WOOD TOWER) MAP B

H-HR= 0630 PST 27 OCT 1958

CLOUD TOP- G,500 FT M.SL.

RESIDUAL GAMMA RACIATION

-------- N MR/HR AT H + I HOUR

- LEGEND-

t a0a00too, 5,0soo DOSE RATE CONTOURS, MEASURED

L " / - L - " -LFEET DOSE RATE CONTOURS, ESTIMATED

__________________
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RAINIER DRILL SITE
80.5 MR/HR AT H +09 MRS

NNTOWER

TOWE 280 MR/HR AT H +O0 7 MRS

- ~ 12.300
PORTAL U12b I4 MR/HR AT + 0 75 MRS

280if/H 

ATR 

0R7AT

13 MR/HR AT H+0 97 MRS

12 MRH AT H+4052 I

I PORTAL UT2e
I 5 MR/HR AT H+093 MPS

20 OMR/HR AT H +1.HRS

MESA ABOVE E TUNNEL
0 7 MR/HR ATH +19 Rs

N 886.00o

00o
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REMARKS

Although there was no organized cloud from the Evans burst, a small
amount L4 smoke was seen to vent fram the portal, on the mesa slope at
an elevation of about 6,50 feet.

Since the winds at the mesa slope tower were from the west, the veded
material should have bees transported toward the east or possibly toward
the southeast because of the channelling effect to the canyon betweer the
"B" and "E" portals.

There were two onithoring reports at the LJRL Warehouess. 10 mr/hr
at 0.42 hours aid 20 mr/1%r at 1.5 hours attar the bust. Also, at the portal
of Tunnel Ule there were readho of 5 mr/hr at 0.i3 hours and 20 mr/hr
at 1.5 hours after the burrt. The radiation at these sites cannot logically

be attributed to any previous burst. Since sfter these early surveys there

wa no further montoring reported until after the Blanca burst, It Is not
possible to say whether this radiation was due to alrborne debris or due
to true fallout. There Is a suggestion, however, that the greater part
was from airborne material.

The reading at the Raier Drill Site is believed to be from residual con-

tarnLnation from HeptuAe. It Is uncertain whether the activity on the mesa
above the "E" tunnel t residual or from Evans.

15-Minute Average Winds

HRS 9 foot Mesa Slope Tower 100 foot Mesa Mountain Tower
(Surface Elevation-6725 feet m.3.1.) (Surface Elevaton-7445 feet m.5.l.)

' Time Direction Speed Direction Speed
A (PST) (degrees) (n.p.h.) (degrees) (m.p.h.)

1445-1000 290 07 010 Mlssing
1545-l00 290 08 3t0 Missing
1645-1700 2O 08 3O Missing2M0 MR " .;tTL 75 -z " 1745-:00 200 05 t60 Missing

PORTAL UI2b 4 MR/.- d' . .R, ORS

.2

10 "./H AT MRS. T R

1 MR/HR AT H +052 HRS

FORTAL U12. SMRIHRATH+05HRS
5 

MR/HR AT 11+093 HRS
20 MR/HP %7 H + 1.5 HRS I.RL~

WAREHOU0_ N
10 MR/IhR AT H + 0.42 HRS
20 MR/hR AT H + 1.5 HRS

APPROXIMATE
2 MR/HR AT H + 033 HRS

EVANS (TUNNEL) MAP A
H-HRn 1600 PST 28 OCT. 1958

N 886,000 CLOUD TOP- NO ORGANIZED CLOUD

_-M 5o [oo 200 RESIDUAL GAMMA RADIATION
,,1 I MR/HR AT TIME OF OBSERVATIONFEET ___________________________

- LEGEND-

DOSE RATE CONTOURS, MEASURED
4" DOSE RATE CONTOURS, ESTIMATED

0<g
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REMARKS

The ye-site fallo t from Humboldt was well documented and the pattern
is considered reliable.

MERCURY HIGHWAY

50,000

-330

MAXIMUM AT G.Z 500 R/HR AT H +I

I
/

N___ HUMBOLDT (25 FT. WOOD TOWER) MAP A

H-HR= 0645 PST 29 OCT. 1958
CLOUD TOP- 7,500 FT M.SL.

RESIDUAL GAMMA RADIATION

MR/HR AT H+I HOUR

5,OO0 -- LEGEND-
FEET __IDOSE RATE CONTOURS, MEASURED

DOSE RATE CONTOURS, ESTIMATED
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TEMPERATURE UPPER WINDS '4
REMARKS DEW POINT DIRECTION SPEED

.... ADIABATIC LA 'sr RATE (Dees) (Knots) '

Although ther. ,s Is so uncerta intyn the donwInd extent of .n.e of the ADATI L2 R',,Is(.t

iSOli.4, there is fair confidence in the width of the pattern and in t,- , 1 I 12.0 0-
orientation of the failout,%hich is ronsistent with the wind Analysls, I -

= ,OO 0-'-I ' ,1 4I

, , -- -J10,000 032 -29

S032 - 19

" 1 6.OO - ouD 8.--- - ,000 On2- 29T p OP--\ \ > '

03 - 32
t-! CLOUD \

X. 6,000'----- -.-- BASE-" -- I 6.000 022 26

4,000,-- -J-- L 4.000 343 - 06

20 -0 0 0 20 30
IEMPERATURE (C)

METEOROLOGICAL DATA (0650 PST)

........4

\ \......, ,

I,,

*-- -- - - - -_. --5

$Or-

HUMBOLDT (25 FT WOOD TOWER) MI'0 8

H-HR 0645 PST 29 ocr. 1958
CLOUD TOP- 7.500 FT. M.SL

N - - - pRESIDUAL GAMMA RADIATION
MR/HR AT H + I HOUR

-LEGEND-

0,000 sO0o DOSE RATE CONTOURS, MEASURED

S.DOSE RATE CONTOURS, ESTIMATED
FEET

s" "I . .+. Y

4> <4%,jt
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REMARK'
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MERCtVRY HIGHWAY
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0
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0 5,0000
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REMARKS -TEMPERATURE UPPER WINDS

EMARKS

20.0020.000 022 - 44

028 -40
18.00--CLOUD TOP 18,000 030 - 38

- 16.000 032- 37
037 -37

1 4.000L. ~ 1' 14,000 038 -35
* CLOUD BASE 035- 31

0 I200-- 12000 030 - 27

I' 024 -24

t- I0.00OL_ 10,000 031 -24

8.000 -- i8.000 038 - 19

I I 041 -17
.00 - - t BURST HEIGH - 6000 037 - 15

018 - 11

-. ~ MAG5RHAT+ 4o0.. -20 -10 -000 345 - 04

METEOROLOGICAL DATA (1907 PST)

8-7b

SANTA FE (1500 FT. BALLOON) MAP A
H-HR= 1900 PST 29 OCT. 1958
CLOUD TOP- 18,000 FT. M.S L.

RESIDUAL GAMMA RADIATION
N MR/HR AT H +I HOUR

-LEGEND-

io.~DOSE RATE CONTOURS, MEASURED
10,000DOSE RATE CONTOURS, ESTIMATED

'All 7' 14
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REMARKS

The part of the pattern between the area of induced activity very near

the burst site and Cane Spring Road is highly speculative, and It is OAt

known whether or not there was a continuous pattern of very light fallo=

from the buret area to the Cane Spring Road.

Along Highway 95 from Me-.cury to about 4 miles east of Lathrop Wells

no activity distlnguishable frots background was observed In a survey

rade between 1.5 and 2.2 hourn after the detonation. It Is suspected,

however, that the survey was made before fallout arrived, Based on the

fallout recorded at lathrop Wells, the arrival should have been at about

3 hours alter the burst.

In general, the of-site pattern is unreliable.
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REMARKS4 scasrvy for appoxiately a thousa; t radius aronf t
Blanca Crater %s begn in December 1958. About hall of the area etS

1959. Ipi l h etr(lcws)btwt ornso bu 3
220 d r= o orcetored, The ACttty In this Area my be low relait
to the initial Decembher survey doe to the efiect of eathering. Alo, he-
cause of tie Idtieess of the sorvoy, the effect of errors In the aoStMOf

MESA MOUNTAIN*

TOWE

POTLI11
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005- -500

0o

10 50 100
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100~
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KS REMARKS

I3A theO3%and fet radius rsoud e The small-scale on-site map shows three toocno o activity crossing the
'r 1958. About haU U the are vr back road to the mesa also referred to as the ': tie Rock Road. This

c.opetion Of the survvy tillpAi road was monitored shortly alter the Blaoc detonation and slain about

)between b arlrg% of about 030a 7 months later. Due to i adeouate mapp..g and the scarcityof good refer-
Ty in this Area may be low refill" once points, there is constderable uncertainty in the location of the peak
the effect of weatherlng. Also, le. or peaks of activity os this re:t road. One of the two teams making

dle effect of errors in the .l od the ntil surveys reported a peak 0.5 mile south of Castle Rock which
would have ben about i0 r/hr at H.i. The other tam rtported a peak 2.0
miles north of Castle Rock of 50 r/hr as of H+.t

When the surve) was made 7 months later. reference stakes w re avatilable

at half-mile intervals along this road, so that the location of the fallout
detected Is much more certain thin in the Lidtlat surveys. This late survey
indicated three peaks 0.5, 1.5 and 2.8 miles north of Castle Rock. The

conversion by the t
-1

.
2 

approximation would tIzdcate Ho I dose rates re-
spectively of abtout 1, 1.5 snot5 r/hr. Since tis as a careful survey with

accurate positioning, three peaks were assumed to have existed at the
locations Indicated. lfow ver, because of the probable redoction In r'l-

aton by weathering ald the errors proably attendant In assuming a simple
decay Law to be valid for such a long period, the HI dose rates were

estimated from the irdt-t surey. I should be noted that there is an order
of magdtude discrepancy IS the estimation of the H. dose rates from

the early to lite survee s.

With the ncertlainties mentioned above and the large areas that could

not be monitored between the venting site and the Castle Rock Road and

west of thtr road, there Is very little confidence in this pattern.

\z

i / /

- / /

/ / sI
,/

BLANCA (TUNNEL) MAP A

H-HR=0700 PST 30 OCT. 1958

CLOUD tOP- 7,700 FT. M S.L.

RESIDUAL GA IMMA RADIATION
R/HR AT H + I HOUR

- LEGEND-
0 o!,000 2,000 DOSE RATE CONTOURS, MEASURED

FEET DOSE RATE CONTOURS, ESTIMATED

'- =

g0



I / 0.5

5.. 0

NNQ



Page 65

ELVTON50-00 T
I ~ ~ ~ ~ ~ ~ ~ ;M 2SI__EEAIO 0070 TE

__ 
Pi

CASTLE MILES ELVTON 700700 FT.

ROCK



-~ Page 66

TONOPAHI IS

I Iis l oh f

st clu

ULAT rf

VALE EATTY i

SA IN NOIL p *

i qLA THRO P - - - -R -

WELLS

STATUTE MILES



REMARKS

The dust eccdafrom Himca Was cheerved to be travI~iI tovard the south-
west at abot ten minutes sfter the burst. About 1' mutntes later It was
reported to be travelling up Forty 'Ailo Canyon. The rough trajectory of
this &ast Cloud is Indicated! on the trap. Also shown 1s the meteorological
trajector-y for 7,500 feet m.a.i. This trajectory was estimated to have
moved initilly toward the southwest for about 4 hours and then to have
wered northwest-ward over Barcobstus FIL*, toward Tonopah.

Air samplin nff-sits showed a significant Increase In alpha activity at
Tosoysh, Goldfield, and B*eshy, which In attributed to Blanca. The beta
Ictiet measurementa showed only a slight Increase at these locations.
Since the area west of the Test Sit. along ighway 95 was not monitored

I ~~:c *OPt no" lashrcqrW lls, it Is ncte talo tst fallout from BLaca occur-
red off .sIte; hut thesipha measurements, the trajectories, and possibly
the beta measurennts indicate that some tight fallout did occur off site.

LEGEND

4,0 ROLA DC (TUNC LNE MNIAEC
H MHON70 IPTOE 30ECTIO95
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REMARKS

Thor* wa a trivial yield from Titania and a cloud ,ight Of About 0,000

'. fst m.sil. was observed (a rise of about 1,000 feet). The only available

meteoroogical data at about shot time were the windi cbmrrntbtue at Yucca

Lake (about 15 miles south of the burst point) and at 3t&tion 353 (about-

2-lIZ miles south of the hurst point onRoad 0). Based on those observa-
tiono the pattern has boon oriented toward the aoothsert and the Isoli o

left open In the southweest quadrat.

No off-sito contamination was detected.
Upper Winds &t Yucca LAke Weather Station

(Elevation 3924 feet m.s.l.)

~Oervtion at 1257 PST

Height Direction Speed
(mel.) (degrees) (knots)

4,000 0t0 08
5,000 060 134'0,000 000 13
7,000 060 12
8,000 070 11

15-Minute, Average Winds

20-foot Tower at Statios 353

(Surface Elevation About 4325 feet m.s.fj)

A Time Direction Speed
k (PST) (degrees) (m.p.h.)

1045-100 045 14
1145-1200 025 11

11015,00007

N TITANIA (.5 FT. WOOU TOWER) MAP A 0

H-HR= 1234 PST 30 OCT. 1958
CLOUD TOP- 6000 FT. M.S.L,

RESIDUAL GAMMA RADIATION
MR/HR AT H +IHOUR

-LEGEND-

0 00 DOSE RATE CONTOURS, MEASURED
0 DOSE RATE CONTOURS, ESTIMATED
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