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This report summarizes the date avallable from

the Health and Safety Laboratory on the deposition of

Strontium-90 during 1958, The date thus serve to bring up

to date HASL-42, "Environmental Contamination from Weapons

Tests", which Included data through the end of 1957,

This report tnacludes not only Information de>

veloped ef the Health end Safety Laboratory but analyses

performed by analytical contractors, A considerable amount

of the tnformation will be made part of other reports sub-

mitted fo the Joint Committee for thelr consideration,

Some of the enelyses reported here were completed

after the Issuance of the lest quarterly supplement to

HASL=<-42 and will not be otherwise published until the next

supplement. The policy on data publication has been to

Include all material availebie at the time of preparation

of these quarterly supplements, or a report such as the

presenf one,
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The deposition of Strontium-90 may be described

In two ways: one Is the rete of fallout, usually on the

basts of monthly collections and the other Is the cumula-

tive deposition based on sot! analyses. These two methods

ere considered supplementary since none of the monthly pot

collections were started eerly enough to allow valid esti-

mates of the accumulated deposit. On the other hand,

difficulties in the sampling and analysis of solls prevent

use of soll deta for short term rate measurements,

Monthly Collection Networks

Monthly collections of fallout have been made

for a perlod of several yeers using stainiess steel pots,

The network reporting results for 1958 Is mapped in Fig. |.

The stations are also listed in Table 1,

fn order to expand the collecting network, an

Improved device consisting of a plastic funnel and ion

exchange column hes been developed. Through the coopera-

tion of Dr. Lester Machta of fhe U. S$. Weather Bureau, an

additional) 22 sites were put into operation in February

of 1959, These are shown superimposed on the pot network

Ia Fig. 2, and listed tn Table 2, Negotiations are under

way to further expand the funnel network outside the

United States and fo substitute funnels for existing pots.
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Precipitatton Collections

Collectton and enalysis of Individual rainfelis

or other precipitations have been made at three sites,

The first of these stations has been In operation since

1955 at Pittsburgh, Pe., and two others In Westwood, N.J.;

and Richmond, Cal., were initiated in 1958, The available

dete from these three stations for 1958 are listed In

Tables 4, 5, and 6.

The results of these analyses have been subject

to numerous Interpretations and no additional lIaterpreta~

tlon will be attempted here,
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Soll_Analyses

Two sets of date are available on the Strontium-90

content of solls, The first network Includes I7 sites In

the United States where sampling and analysis have been

carrled out by HASL personnel. These sites have been

sampled annually In October and results for 1955, 1956,

and 1957 were included in HASL“42. The locations are shown

in Fig. 3 and those analyses available at this time for

1958 samples are listed fa Table 7, Additional) results

should be ready before the Congressional Hearings and will

be listed in an addendum to be furnished about the first

of May.

The second Is e@ serles of samples collected by

Dr. Lyle T. Alexander of the U. S. Department of Agriculture

at selected sites throughout the world, These samples have

been analyzed af the Health and Safety Laboratory and the

results of the two most recent collections are mapped in

Figs. 4 and 5. The tnterpretation of these results will

be presented In @ separate report by Dr, Alexander,

: In any program that depends heavily on the quality

of chemical analysis, it [Is desirable to know the relltability

of the analytical data. As a test of quality, samples have

been submitted fo the HASL analysts by Dr. Alexander, Iden-

tified only by the sample number. A considerable group of

these were submitted as blind duplicates and form a good

- 5 -

 



check on reproducibility of samples where the Identity

Is not known. Table 8 lists a series of results of such

teats.
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Summary of Pot Data

The Interpretation of faliout deta has always

been complicated by the Introduction of fresh fission

products Into the atmosphere. This has prevented clean-cut

separation of debris from individual tests or even series

of tests.

Three major test serfes have been reported for

1958, the U.S.S.Rk. serles in fhe spring and fall and the

U.S. series in the summer. As @ typical example of the

date In Table 3, the complete results for the HASL pot

station In New York City are plotted in Fig. 6. This

figure indicates an tacreased rate of fallout during 1958

compared to previous years.

The high variability of all fallout sempling ard

analysis requires smoothing by grouping of data. As an

example of the patterns produced by such smoothing, Fig. 7?

summarizes the Stronttbum=-90 pot deta for 1958 grouped by

quarter of the year and by 20° latitude bands, The four

quarters consistently show a maximum in the 30=50°N band

and e minimum In the equatorlal regton. It should be noted

that the numbers of stations in the five bands are !1, 9, 2,

8, and 6, Therefore, the equatorial region may be less

reliable than the other four bands, The southern hemisphere

maximum Is In the 10+30°S band rather than the most
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southerly, and unfortunately stations are not available

above 50° In efther hemisphere,

In the latitude bands measured, the total!

Stronttum-90 fallout for 1958 would be estimated as 0.76

megacurfes, Because of the heavy Injections during 1958,

it Is not possible to use this as a measure of stratospheric

depletion. If an extended period free of tests continues,

such rates should be readily determined, It should be

polInted out, however, that fhe rate found wovld not

necessarily reflect past rates, The stratospheric deple-

tion rete is not a basic physical constant, but may be a

function of the characteristics of the tests producing the

stratospheric burden,

It fs possible to roughly estimate the age of

fisston products by the use of tsotoptic ratios such as the

Sr 89/5490 or pa !4075,9° because of the difference in yleids

and half~lives. The Ba 140/5-90 ratio is only valuable for

fairfy fresh debris and Is measured in precipitation samples.

The Sr 895-90 ratio has been calculated for the pot stations

In Table 3, and the grouped data are plotted In Fig. 7.

The most obvious features are,

T
t

yy

I. None of the differences between bands are
extremely marked,

2. The average age of the debris is greater
In the southern hemisphere,

3. After the U.S. summer tests, the average
age of the debris Is lowest In the equa=
tortal band,
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Tungsten Data

“Durtag the U.S. summer tests In the Pacific,

Tungsten-i85 was produced. This nuclide has a half-life of

74 days and furnishes a tracer for this particular test

sertes. The available analyses of pot samples are included

In Table 3.

In order to compere total Tungsten-185 fallout eat

various times, the activity hes been extrapolated back to

an arbitrary date, June 1, 1958, This also allows eddition

of results for severe months on a sound basis. These ex-

trapoleted vaives, grouped by latitude band for the months

avatlable, are shown In Table 9.

For the months (September, October, November) when

all bands have data, fhe totals Indicate low Tungsten=185

fallout In the equatorial and the I10-30°S bands, about

one-fourth to one-third of that found tn the other three

bands. 7

In additton, the data Indicate the extrapolated

Tungsten-185 fallout fo be approximately equal for each of

the five months. This is perhaps surprising and may be an

artiftictal indication caused by the grouping.

The total Tunagsten-185 deposition, extrapolated to

june 1, 1958, may be estimated as 18 megacuries between SO°N

and 50°S, By January |, 1959, this would have decayed to

about 2.5 megacurles,

 



 

a
u

m
R
R

R
R
R
R

R
R
R
R
R
e
e
e
e

|
The mean monthly w! 8575,90 ratios are listed In

Table 10, Considering the same three months es above, It

Is notable thet,

le The southernmost band shows e@ markedly
lower ratio than the other bands,

2. The maximum ratio appears In the eque-
fortal bend,

3. in the three northernmost bends, two
peaks appear, In September end November,

The end of this period should represent streto-

spheric failout, es tropospheric material shold be very

low by October and November. Interpretation of the data

and the indications noted Is largely a meteorological

problem and witl not be attempted here.
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Table |

LIST OF POT STATIONS ACTIVE DURING 1958

United'States

Birmingham, Alabama
Richmond, Celifornia
W.'los Angeles, California
Coral Gables, Florida
AEC Lab, Coconut sland, Oahu, Hewall
Gartihey Hall, University of Hawali, Oahu, Hewall
Lemont, Hllltnols
Louisville, Kentucky
Westwood, New Jersey
New York, New York
Tulsa, Oklahoma
Pittsburgh, Pennsylvania
Vermillton, South Dakote
Houston, Texas
Selt Lake City, Uteh
Seattie, Washington

Australtea

Adelaide
Brisbane
Derwin
Melbourne
Perth
Sydney
Townsville

AustriaAustr

Klagenfurt
Vienna

Brazil

Itaici, State of Sao Paulo
Nove Friburgo, State of Rio
Sao Jose dos Campos, State of Sao Paulo

Chile

 

Santiago

Colombia

Bogota

 



Table| (Contd.)

apén

Hiroshima
Nagasek!

Kenya

Kikuyu

Pakistan

Karachi

Senegal

Deker

Southern Rhodesia

A
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a

I

a
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3

Ta lwan

Tatnan
Talpe!
Taltung

Tasmania

Hober t

Thalland

Bangkok

Union of South Africe

Durban
Pretoria

 



Table 2

LIST OF FUNNEL STATIONS STARTED IN FEBRUARY 1959

United States

Anchorage, Alaska
Berrow, Alaska
Cold Bay, Alaske
Juneau, Aleske
San Francisco, Californta
Denver, Coloredo
Hilo, Hawall
Mauna Loa, Hewall
International Falls, Minnesota
Columbla, Missouri
Helena, Montana
WIE Tiston, North Dekote
Medford, Oregon
Columbia, South Ceroltna
Dajlas, Texas
El Paso, Texas
Houston, Texaé
Green Bay, Wisconsin
Silver HEIL, Marylend

Outside United States

Canton Isfend
Truk
Wake
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Table 3

POT ANALYSES 1958

United States Sites

Alabama, Birmingham
California, Richmond
California, West Los Angeles
Floride, Coral Gables
Hewall, Oahu, AEC Leb, Coconut Island
Hawall, Oahu, Gartley Hell, Universtty = hawall
Hawell, Oehu, Weather Station, Coconut ‘sland
fi linots, Lemont
Kentucky, Loulsvilie
New Jersey, Westwood
New York, New York
Oklahome, Tulse
Pennsylvania, Pittsburgh

_ South Dakota, Vermillton
Texas, Houston,
Uteh, Saft Lake City
Washington, Seattle

Outside United States Sites

Austrelia, Adelaide
Australia, Brisbene
Australta, Darwin
Austrelia, Melbourne
Australie, Perth
Australia, Sydney
Australia, Townsville
Austria, Kalgenfurt
Austrise, Vienna
Brazil, Itefict, State of Sao Paulo
Brazil, Nova Friburgo, State of Rio
Brazil, Sao jose dos Campos, State of Sao Paulo
Chile, Santtago
Colombia, Bogote
Jepan, Hiroshima
Japan, Nagasaki
Kenya, Kikuyu
Pakistan, Karachi
Senegal, Dakar
Southern Rhodesta, Salisbury
Talwan, Tatnan
Talwan, Taipel
Talwan, Taltung
Tasmania, Hobart
Thattand, Bangkok
Unton of South Africa, Durban
Union of South Africa, Pretorita

Weather Stations = "Bravo", "Charilte™, "Delta", "Echo™
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Table 7

1958 U, S. SOIL ANALYSES

Sampled by HASL personne! and sent directly to Beltsville
for preparation. Aliquots were sent to HASL as blind
duplicates. Seventeen locations were sampled and at six
locations two sites were sampled,

me de rate
Stite. mi nch of rain #

Binghamton 42 0.19

Des Motnes 84 57 Q.55 K im fen"

Rapid City 74°70 | 0.77

Jacksonville 36 0,12

Atlanta 37 0.44

Memphis 37 O.}t

Los Angeles 16 7 0.28

Grand Junction 39 0.75

#% Precipitation values used were mean of 1953-58,

Notez:~- Results for remainijng fifteen sites will be
available about May |, and blind duplicates
for all sites one week later,

 

 

 



Table 8
REPRODUCIBILITY OF SOIL ANALYSES

Blind Duplicates = 1958 U, S. Solls
 

 

d/m $r99
Beltsville # kg Sotl

592 63 +2
596] 65 45

598 52 + 3
5947 56 + 3

5919 549 + 7
5950 574 + 8

592 | 491 + 8
5978 494 + 8

5922 38 +2
5953 40 ¥ 2

5924 58 + 3
5944 53 +3

5925 697 + 25
5960 681 + 8

5926 46 +3
5967 47 +3

5931 295 + 5
5964 282 + 6

5932 26 + 3
5972 21 + 3

5933 18) +5
5943 162 +6

5936 57 +3
5968 49 + 3

5937 471 +7
5966 434 + 6

Error term ~ one standard deviation due to counting. 
 — 7 — TORRencima PEE oe etiene cep ee
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Table 8 (Contd. )

Blind Duplicetes ~ 1958 U,S, Solls {(Contd.)

 

d/m/ sO
Beltsville # kg Soll

5938 35 + 3
5981 38 +2

5941 480 + 8
597| 477 + 17

Blind Duplicates ~ 1958 Foreign Solls

56483 | 16 +3
58306 IS +3

18 + 3} *

58308 236 +7
247 + ay ®

58816 231.46
237 + ot *

58220 7545),
7545

581042 73 +3

*% duplicate analyses,

Error term = one standard deviation due to counting.
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Table 9

MEAN me/mi2_AS OF JUNE 1, 1958

Latitude Band Aug

30° = 50° N 73

10° = 30° N -

1O°N = 10°S 19

10° = 30° § 8

30° - 50° § 16

 

33

43

15

38

2]

34

20



 

 

Table

i. MEAN RATIO AS OF JUNE1, 1958

“ Latitude Band Avg Sept Oct Nov Dec

30° = 50° N 68 125 58 98 70

j 10° = 30° N = 145 72 95 44

10°N = 10°S 119 $50 gad‘ -

t. 10° = 30° § 73 49 70 162 68

30° - 50° § 50 ~- 40 60 80 -

i
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