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INTRODUCTION '
Report number onea,undér this project X762 éave An’aeoount of the
sygptoms produced by exposing individuals twice delly to & pressure alti
tude of 20,000 feet. Inasmuch as symptoms appeared as frequently under
control as under experimental conditions it was considered advisable to
repeat the investigatione 1In planning the second experiment particular
attention was glven to establishing adequate control conditions thus
avolding insofar as possible the factor of suggestiun.

METHODS ’

Twenty-five healthy men ranging in age from 18 to 25 years served
as subjects. As a control procedure, for the first five days these sube
Jeots were decompressed twice dally to a pressure altitude of 5;000 feet.
The rate of decompression was 2,500 feet per minute, On the followlng &t
oonsecutive days the subjects were decompressed to a pressuﬁe altitude of
20,000 feets The rate of decompression on the 20,000 feet exposures was
10,000 feet per minute. Oxygen apéaratus, diluter-demand with €he AL14
domapd mask, was used from sea level to maximum altitude on both the
5,000 feet as well as the 20,000 feet exposures The temperature inside
the decompression chamber varied from 70° to 80°Fahrenheit. During
each decompression the auﬁjeot exerclsed every five minutes for a perlod
of 30 geconds., The exeroise consisted of stepping up alternateli with
each foot to a height of 18 inches at a rate of one step-ub‘per seconds

The duration of each exposure to decompression both on the control as wel

-1-

# See report number one, This second report i1s en addendum to the

previous reporte.

.r_ i

3003655



DOCUMENT SOURCE
7 choves nd Rosords O
- Are an
SIGNTISTS ' PAPERS
Records Serles Thio

MONTINY PROGRLSS m;g; - RESIRICTED: (W ARACKED
OETLASSIFIED Y
IN FG-D)

ACKNOWIEDGEMENTS

Although the persons listed as suthors of this report are
responaible for its writing, it was made possible by the most
excellent assistanos and cooperation of a large number of
pecple, among them:

1. The other members of this division, T. L. Edwards,
William Wooten, and Mrs. Efra Zollinger.

2+ Persomnel of local Health Departments of Bekersfield,
Freeno,, Ial Angeles, San Bernardino, San Diego end Santa Barbara.

of U8 Weather Bureau Stations at Eureks, Red Bluff,
4% San FPrancisco and Susanville,

4o Porsomel of Civil Aeronautics Administration Stations at ;
Blythe, El Centro, Salinas, Thermal and Ukiah. i

5« Persommel of State of Califarnia Plant Inspeotion Stations
at Benton, Daggett and State Line,

-2

3003850




DOCUMENT SOURCE
Lawrenco Serkeley Laboratory
Archives and Rocords Office
SIGNTISTS * PAPE
Records Sorles Titlo s

MONTIVY TROGRESS ﬁ&mﬁ; - RESIRICTED. ( THEN MAARKED
' OLZLnssiFED !
N RED. )

INTRODUCTIOR

The function of the Division of Radiological Services of the State
of California, Office of Civil Defense, is to provide for maximmn possible
protection of the civilian populace of the state against injury from
ionizing radiation following atomic attack, This reapoﬂsibility takes many
forms, among them being: stockpiling and meintenance of instruments,
education and training, and developing workable plans for both emergency and
long range operations — together with th§ formation of an organization to
carry out such operations. In many important areas the necessary information
for the effective implementation of such a program is inadequate, unavailable,
or even nonexistent, It, therefore, becames the province of this organization
to initiate action t© secure as much information as possible of the type that
will allow 4% to effectively discharge its responsibilities,

- The danger from radiocactive products following atomic attack may be
divided into two general classes: 1) that from mteﬁal vhich remains external
to the body and 2) that from material inhaled or ingested into the bo«iy. Some
information is available on the first of these, very littls on the second. In
at least some instances, casualties caused by inhalation or ingestion of radio-
active materials may be more severe than those from external radiation, both as
to numﬁers and to type of damage caused. _'I'his would beccme increasingly the
case as distance fro;n ground zero becames greater.

Considerable attention is being given in our planning to hazards that
would arise from airborne radiocactivity following attack. This planning must
include such things as: 1) securing and developing suitable sampling devices,
2) developing techniques for sampling and radiocassay, 3) determination of
background levels, 4) instituting procedures to be used in emergency operations,
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and 5) training of technicians for such operations. A& closely allled
problem is that of the use of meteorological information in prognosticating
the pattermns of dissemination of radiologlcal materials,

Such things should be worksd out in as much detail as possible
prior to an emergency, The occasion of the atomic bomb tests in Nevada
in the fall of 1951 affarded us an opportunity to gain valuable Anf orma-
tion and experience with respest to the problems mentionsd in the last
mm@ém

Consequently, air samplers were set up in nineteen localities
throughout the state (see Pig, 1) during the period of the Nevada teata,
Cooperation in operating the samplers was secured from local Health
Dopm_ta, and stations of the US Weather Bureau, the Civil Aero_nautica
Adlinhtraticﬂ, and the Plant Quarantine Service, The samplsrs were
operated contimmously from October 6 to December 5, 1951, except for a
ghort periocd between the two £est geriss in November,

)
'

This report comprises the information obtained from the study., It
has been extremely valuable in the over-all development of our program.
We feel that it may'be of value to others,
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MATERIALS AND METHODS

1, Seampling Procedure

Aévosol samplers consisted of air movers pulling air through filter
paper at a predstermined sampling rate. Generally, ﬂlter papers were
changed at six-hour intervals, The characteristics of sampling are
outlined belows '

Air mover = 350 watt Electrolux tank-type vacuum cleamer.,

Sampling head -~ Blsotrolux demothing attachment (ses Pig. 2), attached
to end of hoss on suotion side of air mover. v

Filter paper - Hollingsworth and Vose, Type H~70, ,009" thick, water
repellsnt grade, Cut in 3" diameter circles to fit sempling head.

Saxple rate - 1 CFM air moved; sdjusted by means of air bypass and

variable resistor,

Calibration - With E. Greiner "Flowmeter®., Although samplers were
adjusted at time of installation, it is not to be assumed that the aan;pling
rate remained entirely constant throughout the test period.

Particle size - Not definitely known. Paper claimed to be efficient to
diameters as low as 0.5 microns, A distribution of particles sizes was
undoubtedly collected.

2. Counting Procedure
After collection, asrosol samples were mailed to the laboratory in
Sacramento for radiological assay, The samples wers counted direotly for  -23
beta=-gamma activity. Alpha counting of the samples has not progressed to
the point shere any significant observations can be made in this respect,
Ro attempt was made to discriminate between beta and gamma activity, or
‘o determine energy values. No chemistry was performed.
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DISCUSSION OF EXPERIMENTAL RESULTS

~ +As geen in Tables 1 and 2, significant amounts of airborne radio-

Betivity were collected in all sections of California during the time of
Ms study. The results obtained may be discussed as follows:

Dispersal of fission products from bomb of October 22, 1951

, Data in Tables 1 and 2 indicate that prpducts from this bomb were

} scted at possibly all of the sampling stations. Though levels of activity
. not high, its presence was of greater interest to us than that from

R¥iof the other bombs. As will be shown in the next section, prevailing
fcttorns at the time of and after this explosion were such that no

el from it was expected over California. Yet significant amounts,
pparently rraﬁ this bomb, were collected in widely scattered localities

' the state, Further, the activity persisted, and even appeared to be

Freplenished for periods up to a week following,

B, Dispersal of fission products from bomb of October 28

Radicactive material from this bomb reached California the night of!
. October 28, and was present in the State until November 4 The produ;ts
were identified at fourteen sampling stations, and may have bsen present
at all, Levels of activity were relatively high. One stream of material
appears to have awept directly over Bakersfield and Santa Barbara,

. The pattern of arrival at the six southern-most stations is interesting, ‘
It was almost as if é. whirlpool was set up around this area, dipping down and
depositing material at first one place and then another., Los Angeles received
least, San Bernardino had two peaks, on the 30th and 31lst. Blythe had a peak
en the 30th, E1 Centro on the 3lst, Material came into San Diego for thirty
hours before reaching a peak on November 1, Thermal was reached last, but

had two peaks, the 3lst and 2nd,
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Central California stations (Fresno, Salinas, Benton, Sacramento,
San Francisco) also received appreciable amounts of activity from

this bomb, lLittle, if any, reached the four northern-most stations,

C. Dispersal of fission products from bomb of Ogctober 30

Products from this bomb arrived in California the night of
October 30 and persisted until November 3., It was identified at seven
stations, Small amounts probably reached at least eight others, Levels
were higher then those from any of the other bombs.

Agnin the dispersal pattern is of interest. The fissioned material

1
¥

apparently headed directly for Fresno {miesing Benton), then turned

south (missing Salinas), Bakersfield was hit next, followed by Daggett,
Blythe, El Centro, Los Angeles, and San Bernardino in that order. Thermal
éand San Diego received little, if anything, from this bomb. The same

was true for Santa Barbara and the stations north of Freano,

D. Dispersal of fission products from the bombs of November 1 and 5 }

Material from these two bombs was identified at only two sa.mpli:ng
stations for each bomb. That from the bomb of November 1 reached
Fresno in moderately high amounts on the 2nd and persisted until the
5th, Comparatively small amounts moved into Los Angeles No;ember L6,

Products from the November 5 explosion were collected in substan-
tial quantities at Fresno and San Diego on the 6th and 7th, Radiocactive:
aerosols, in amounta too small to identify, were collected at most of
the other sampling stations in the state at tiniu such that they could

have arisen from these two bombs,

-3
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E. Bombs of November 19 and 29
No identifiable quantities of radicactive materials from
sither of these bombs were detected in California.

30038b3
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EVALUATION OF RESULTS

The data presented in this report give an indication of the degree
of dispersal of the products of an atomic bomb., Two factors stand out by
virtue of the fact that they were unexpeci;d; 1) the levels of activity
found, which were conaiderably higher than anticipated, and 2) the peraist-
ence of relatively high concentrations of material for long periods of
time at some locatims,

It should be pointed out that the accuracy of any analysis of the
Yata is limited by the =mal) rumber of samplers, their lecation, and the
amall area that each sampled; i.e., the efficiency of over-all sampling
was very low, The number of sampling stations was limited by the number
of samples that could be handled in the laboratory. The location of the
samplers was planned so as to glve as representative a pictnrov as possible,
but was limited to those localities where personnel were available who would
cooperate in the program. Additional samplers, or placement in different '
locations, might have altered the picture considerably in some cases, )

It would be of considerable interest if information existed that
would allow a comparison betwsen surface contamination and asrosol activity
at a given location. We have only scant information regarding this, but the
following facts are pertinent. It was reported from the Los Angeles region

that extensive areas of relatively heavy surface contamination were detected,

presumably due to material from the bombs of either October 28 or 30,
Individual particles were isclated as large as 60 microns diameter, and con-
taining as much as 1 microcurie of activity. Yet our Los Angeles air sampler
collected relatively small amounts of activity during the same period.

On the other ﬁand, the activity of aerosol samples from the Bakersfield
and Fremo areas during the period of October 29-31 (from the 28th and 30th bombs)

~49-
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was very high. Yet survey teams from this laboratory could detect
virtually no surface contemination in these areas on November 1-2, g

Ko good explanaticn of this apparent discrepancy can be offered. The 1'
implication is that surface contamination measurements may give no good ..4r 1
indication of air contamination and vice versa. It would seem that particle

contributing most to mirface contamination ars those of such a size that thay

as to rezain in relatively stable suspension., Of course, meteorological con" "
tions might be such in some cases as to cause a growth of particles to the ;.
point where they would fall out’, A

The rather sarprising length of time that airborne contaminants remain_q .
in an area cannot be explained merely by the slow fall-out of small paxfticloq,.»:
In order to maintain the sams concentration, additional material must be bmught’i
into the area; otherwiss dilution, fall-out, and radioactive decay of the fip;j.'
products, would lower the concentration rapidly. - l ol

Predictions of areas of contamination on the basis of meteorological ;
information were cnly fair, Material from two of the bombs (Oct. 22, Nov, 1), &

reached California in significant amounts when it was thought none would,

384
That from another, (Nov., 5), did not contaminate California as much as expsct_egi
‘Patterns from two others, (Oct. 28, '30), were accurately predicted in e genex_ai
way, but some localized discrepancies were apparent. It was predicted that,n,‘
material from the last two bombs (Nov. 19, 29) would reach California, and 55

apparently none did, at least by December 5.

and the meteorological conditicns prevailing at the time of and following the ;Y
burst, The discrepancies noted between predicted and detected areas of
-50-
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contamination must be explained by lack of sufficient data to make accurate
prognostications, More weather reporting stations would be helpful but
probably would not solve the problem., Too many camplex variables apparently
enter into accurate determination of diassemination patterms, especially over
long distances and times,

It is of great interest, an;l some concern, that activity from the
Nevada bombs enZ fram other sources became so widsspread over the state,
As far as could be ascertained from unclaasified sources, all of the bombs
detected in California, with the exception of the first, were air bursta,
It has generally been considered that danger from radiation from alr bursts
is relatively slight. Perhaps greater distinction should be made between
radiation and contamination, and increased importance be attached to the
latter, It is true that the levels of contamination detected in this study
probably were not haszardous, but. the nearest sampling station was over 200
miles away from the bomb test site, Of some concern, also, is the persistance
of activity in an area, and the fact that it continues to reappear days and }
weeks after an explosion. For example, high activity was reported from the
San Francisco area December 14-17, presumably from Nevada,

On the basis of the findings in this study, at least threes questions
seem pertinent: .

1. Will the comtinued use of atomic materials and testing of atomic
weapons serve to raise the natural radioactive "bagkground"?

2, What will be the long-range effects on plants and animals in being
subjected to gteadily increasing low level radioactive contamination?

3, In view of the amounta of radiocactive material spread under condi-
tiona'when attemptes were made to minimize it, what might these amounts be if
an enemy set out to bring about maximm contamination?

~51-
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SUMMARY

Purpose: Development of equipment and techniques, training, deter-
mination of background levels, and determination of routes by which
radicactivity may be dispersed over Califormia. .

Recent Nevada tests offered excellent oppertunity to conduct prograi.
Air semplers were set up in 19 localities scattered over Califarnia,
Cooperation of Health Departments, Weather Bureaus, CAA, and Plant -
Inspection Stations was secured, Semplers were cperated from October 6
to December 5, 1951,

Adir semplers cansisted of tarik-type vacuum cleaners equipped with demothing
attachment, and special filter paper. Samplers were regulated to pull

1 CFM of air with resistor and air by-pass. Filter pepers were changed
every six hours and sent to Sacramento, where radicactivity determinations
were made, DBeta-gamms measurements have been completed, Alpha counting
has been begun.

Daily wind pattern maps were studied, sttempting to predict the paths
that materials from the Nevada bombs would taks. Agreement between
predicted and detected areas of contamination was only fair.

Radiocactdve decay curves were,run on selected samples. By comparing
these with plot of A » AoT™" %, it was determined which bomb the material
came fromj and corrections were made on this basis back to sampling time,

Data indicate that some fissioned material from all five bombs of the
first test series, (Oot. 22, 28, 30, Nov. 1, 5) reached California, ‘
No identification of material fram the last two bombs (Nove 19, 29) '
has been made. T

Perhaps most interesting, from our standpoint, was the bomb of October 22,
This possibly was a ¥baby" bomb, and wind patterns were guch that 1t

was predicted no material from this bomb would reach California. Such
material, however, appeared in Celifcrnia, contimuing to arrive in
significant smounts mtil at least October 31, This materlal was
detected in at least 17 locations and possibly all. .

Highest ooncentrations of radicactive material over California came
from the bombs of October 28 and 30. The former was identified at 13
and the latter at 7 of the sempling stations. The southern part of
the state received the largest amounts by far, The sample with the
higheat activity contained epproximately .03 microcuries beta-gamma
radiation at time of sampling. Materisl from these bombs was fairly
accurately predicted and tracked on the basis of meteorological
information,

Comparatively small amounts of material entered Californis from the

bombs of Kovember 1 and 5. They were definitely identifled at only
two stations each.
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