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This report smmarlzes the data available from

the Health and Safefy Laboratory on the deposition of

Strontium+O during 1958. The data thus serve to bring up

to date HASL-42, ‘Envlronmeafel Contumlnatlon from Weapons

Tcsfsws which Included dafa fhrough the end of 1957.

This reporf includes not only Iaforrnatlon de-

veloped ●t fhc Healfh and Safefy laboratory but onalyses

performed by ●nalyflcal comtracfors. A considerable amount

of fhe Informefion will be made part of other reports sub-

mlffed fo fhe Joint Commlffee for fhclr cons ldeiation.

Some of fhe ●nalyses reported here were completed

●fter fhe issuance of the I=sf quarterly supplement to

MSL-42 and will nof be ofhcrwlsc publlshcd until the next

supplemenfo The policy en data publication has been to

include all maferial evailable at the iIme of preparation

of fhese quarterly supplements, or a report such as the

prcsenf one.
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The dcposltlen of Strontium-90 may be described

In two ways: one is the r~te of fallout, usually on the

basis of monthly collections and the ofher Is the cumula-

tive deposlfion based OR sot! analyses. These two methods

are considered supplementary since none of the monthly pot

collections wert sfarted early enough to allow valld estl-

matcs of the ●ccumulated deposit. On the other hand,

dlfflcultles in the sampling and analysis of soils prevent

use of soil data for short ferm rate measurements.

Monthly Collection Networks

.

Monthly collections of fallout have been made

for a period of severaJ ye~rs using stainless steel pots.

The network reporting results for 1958 1s mapped in Fig. 1.

The stations are also listed in Table 1.

In order to expand the collecting network, an

Improved device consisting of a plasflc funnel and ion

exchange column has been developed. Through fhe coopera-

tion of Dr. Lester Machfa of fhe U. 5. Weather Bureau, en

additional 22 sifes were put into operation in February

iif 1959. These are shown superimposed on the pot nefwork

in Fig. 2, and Iisfed in Tabie 2. Mgotiafion$ are under

way to further expand fhe funnel network outside fhe

Unlfed Stafes and fo subsflfufe funnels for existing pots.

-3-

)
,



Prcclplfatlon Collections

Collection and ●nslysls of Indfv!duel rainfalls

or other precipitations have been made at three sites.

The fIrsf of these statioas has been in operation since

1955 ●t Pittsburgh, Pa., and two others in Westwood, N.J.S

and Rlchmond$ Cal.S were i~iflaf~d

defa from these three stafions for

Tables 4, 5, and 6.

n 1958. The avuilabie

958 are listed in

The resulfs of fhese ena~yscs have bees subject

to numerous interpretations and ho additional laterprcta-

flon will be affempted here.
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Soil ARalyscs

Two sets of dafa arc available on the 5trontium+0

content of $01180 The first network Iacludes 17 sites in

the UnItcd States where sampllng and anelysis have been

carried out by Fi4SL personnel. These sltcs have been

sampled annually In October and results for 1955, 1956,

and 19S7 were included In HASL-42. The locations are shown

in Fig. 3 and fhose analyses evailablc at this time for

1958 samples are Ilsfed in Table 7. Additional results

should be ready before the CongresslonaI Hearings and will

be Ilsted in an addendum to be furnished about the first

of May.

The second Is ● series of samples collected by
1

Dr. LYIC T. Alexander of fhe U. S. Department of Agriculture

at selected sites fhroughouf fhe world. These samples have

been analyzed ●f the Health and Safety laboratory and the

results of the two most recent collections are mapped in

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

be presented in a separate rtporf by Dr. Alexander.

In any program that depends heavily on fhc qualify

of chemical analysis, tf is desirable fo know the reliability

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

been submitfed fo fhe HASL analysts by Dr. Alexander, iden-

tified only by the sample number. A considerable group of

these were submifted as blind duplicates and form a good

-5-



check on reproduclblltty of samples where the ldcntlty

is not known. Table 8 Ilsts @ scrlcs of results of such

teats.
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Summary of Pot Data

The interpretation of faliout data has alweys

been complicated by the lntroducflon of fresh flsslon

products into the atmosphere. This has preventad clean-cut

separation of debris from individual tests or even series

of tesfs.

Three major fesf series have been reported for

1958, the U.S.S.R. series in fhe spring and fall and the

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

data in Table 3, the complete results for the HASL pot

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

figure indicates an l~reased rate of fallout during 1958

,> compared fo previous years.
‘J’

~y ~w~ I The high variability of all fallout sampling a~d

\

,;

‘k’ P%+
analysis requires smoothiRg by grouping of data. As an

&’~ i. example of the pafferns produced by such smoothing~ Fig. 7

~v summarizes fhe Stronftum=90 pot data for 1958 grouped by

quarfer of fhe year and by !20° latitude bdnds. The four

q~arfers consistently show a maximum in the 30==50°N band

and a minimum in fhe equatorie9 region. it should be noted

fhat fhe numbers of stations ;n the five bands are !1, 9, 2,

8, and 6. Therefore, the equdtorlal reglori may be less

rel$able than fhe ofher four bands. The southern hemisphere

maximum is in fhe 10-30°S band rather fhan the most

-7==



a southerly, and unfortvnalely staflons are not available

above 50° in eif her hemisphere. i

a

~

In fhe Iatltude bands measured, the total
1

i

z Strontium-90 fallout for 1958 would be,esfimafed as 0.76
i

megacur les. Because of fhe heavy injections during 1958,

3
It Is not possible to use this as a measure of stratospheric

depletion. lf an exfended period free of tests continues,
(
*

Y such rates should be readily determined. It shouid be
i
I

pointed out, however, that +he r&te found would not
t

,-

a

t

necessarily refiect past rates. The stratospheric deple-

!@

fion rate is not a basic pbyslcai constant, but may be a !

function of the characteristics of ftie tests producing the

stratospheric burden.

If is possibie to roughly estimafe fhe age of

fission products by fha use of isofopic ratios such as fhe

S r 89/S r
90

or Ba ‘40/Sr90 because of fhe difference in yields

and half-lives. The Bai40/Sr90 rafio is oniy vaiuabie for

fairly fresh debris ad is measured in prccipitaf ion sampies.

The Sr89/Sr90 ratio has been calculated for the pot stations

in Table 3, and the grouped data are pioffed in Fig. 7.

..
: The mosf obvious features areB?

i* None of fhe differences between bands are
extremely marked.

2. The average age of fhe debris is greater
in fhe soufhern hemisphere.

3. After fhe U.S. summer tests, the average
age of fhe debris is lowest” in fhe equa-
torial band.
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Tungsten Data

‘During the U.S. summer fcsts In the Pacific,

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

74 days and furnishes a tracer for this ‘particular test

series. The available analyses of pot samples are included

in Table 3.

In order to compare total Tungstco-185 fallout at

various times, fhe acflvify has been extrapolated back to

an arbitrary defe, jurBc 1, {9S8. This also allows addition

of resulfs for severa$ mcmfhs on ~ sound basis. These ex-

irapo{afed values, grouped by latitude band for the months

available, are shown in Table 9.

For the months (September, October, November) when

all bands have dafa, the tofals Indicate low Tungsten-185

fallout in fhe equatorial and fhe 10-30°S bands, about

one-fourth to one-fhird af that found fn fhe other three

bands.

in addition, fht data indicate the extrapolated

Tungsten-185 fallouf fo be approximately equal for each of

f~e five monfhs. This is perhaps surprising and may be an
.

artlflclal indication caused by the grouping.

The fetal Tungstea- 185 deposlfion, extrapolated to

June 1, 1958, may be estimated as 18 me~acuries between 50°N

and 50°S. BY January 1, 1959, fhis would have decayed to

about 2.5 megacuries.

-9-



The mean monfhly W 185/Sr90 ratios are listed In

T6blc 10. Cons ldcrlng the same three months as above, It

1. The southernmost band shows o markedly
lower ratio then the other bands.

2. The maximum ratio appears In the cqua-
forfal bend.

3. In the three northernmost bands, two
peaks oppear, in September ●nd November.

The end of this period should represent strato-

spheric fallout, as tropospheric material shou Id be very
.-

IOW by October ●nd November. Interpretation of the dkta

and the Indlcatlons noted IS Iarsely a meteorological

problem end will not be ●tfempted here.
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3c.
L 1$7 OF POT STATIONS ACTIVE DURIK 1958

,.

Uni}ed’ States

Oirmlngham, Alabama
Richmond, California
W. ’Los Angeles, California
Coral Gables, Florida
AEC Lab, Coconut l@4nd, Oahu, Hawa~]

Gartleyt+ all, University of HewaIi, ,Oahu, Hawaii

Lemon+, Illlnols
I Louisvl lie, Kentucky

Wcstwood, New Jersey
NCW York, New York
Tulsa, Oklahoma
Pittsburgh, Pennsylv~nIa
VcrmIl lion, South Dakota
Houston, Texas
Salt Lake City, Utah
Seattle, Washington

Australia

Adeiaide
Brisbane
Darwin
Melbourne
Perth
Sydney
Townsville

Au,stria ‘

,Klagenfurf

Vi~nna

El Bre;il

Italci, State of S90 Paulo

El
Nova Friburgo, State of Rio
SaO Jose dos Campos, state of SaO Paulo

m‘“
Chiie

Santiago

Colombia

Bogota

m



Table I (Contd. )

Hlroshlma
Nagasaki

+LA

Kikuyu

Pak[stan

Karachi

Senegal

Dekar

Sbuthern Rhodesia

Sal isbury

Taiwan

Tainen
Taipei
Taitung

Tasmania

Hobart

Thailand

Bangkok

Uniorrof South Africa
. .

Du;ban
Pretoria



Table 2

LIST OF FLN4EL STAT lOhl$ STARTED IN FE8RU4RY 1959

United States

Anchorage, Alaska
Barrow, Alaska
cold BeY, Alaska
Juneau, Alaska
San Franc!sco, California
Denver, Colorado
Hllo, Hawall
Mauna Lea, Hawall
International Falls, Minnesota

Columbia, Mlssosuri
Heluna, Montana
Wllllston, North D~tota
Medford, Oregon
Columbia, South Cerollna
Da,llas, Texas
El Paso, Texas
Houston, Texaf
Green Bay, Wlsconsln
Silver HIII, Marylend

Outside United States

Canton Island
Truk
Wake



Table 3

POT AN4LYSES 1958

P
United States Sites

Alabama, Birmingham

9

California, Richmond
Call fornic, West Los Angeles

Florid*, Coral Gables
Hgwa Il, Oahu, AEC Lab, Coconut Island

P

Hawaii, Oahu, Gartley Hall, Unlverstty~- Mwali
HawalI, Oahu, Weather Station, Coconut :slaad

Ill InoIs, Lemon*

g

Kentucky, Loulsvl lie
NCW Jersey, Westwood
New York, New York
Oklahoma, Tulsa

fl

Pennsy!vtnio, Pittsburgh
South Dakota, Vcrmlll!on
Texas. Houston,

tall

Utah,”Salt Lake CItY
Washlngton~ Seattle

Outside United States Sites

Austral la, Adelalde
Australia, Brisbane
Austr#l la, Darwin
Austrol la, Melbourne
Austral l*, Perth
Australia, Sydney
Australia, Townsville
Austria, Kalgenf’urf
Auatr 18, Vienna
Srazll, Itaicl, State of $ao Paulo

Brazil, Nova Friburgo, State of RIo
Brazil, !3ao Joke dos Campos, State of S:o Paulo
Chilep Santiago
Colombla, Bogota
]apen, Hlroshlma

~ Japan, Nagasaki
Kenya, Klkuyu
Pakistan, Karachi
Senegal, Dakar
Southern Rhodesia, Sal isbury
Taiwan, Talnan
Taiwan, Taipei
Taiwan, Taitung
Tasmania, Hobart
Thailand, Bangkok
Union of South Afrlce, Durban
Union of South Africa, Pretoria

Weather Stat Ions - ‘fBravo”, ‘Char lIen~ n~~l+atl, nEcho@

I

.-
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Table 7

1958 U. S. SOIL ANALYSES

Sampled by HASL personnel and sent dfrcctly to Belts vllle

for preparation. Aliquots were sent to HASL as bllnd

duplicates. Seventeen locations were sampled and at SIX

iocations two sites were sampied.

Site
,,

Binghamton

Des Moines

Rapid City

]acksonvil ie

Atlanta

Memph i s

Los Angeies

Grand Junction

* Precipitation values

42

;4 57

36

37

, 37

i6

39

&77

‘0. i2

0.4,4

‘0. it

0.25

0.’75

used were mean of i953-58.

No}e:- Results for remaining fifteen sites wlii be

available about May 1, and bilnd duplicates
for aii sites one week iater.
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Table 8

REPR~UCIBILITY OF SOIL AIV4LYSES

Blind Duplicates - 1958 U, S. Soils

Beltsvllle # -

592
596 I

63+2
65~5

598
5947

5919
5950

592 I
5978

5922
5953

5924
5944

5925
5960

5926
5967

5931
5964

5932
5972

5933
5943

5936
5968

5937
5966

549 ~ 7
574 28

49I ~8
49428 .

38+2
40~2

Error term - one standard deviation due to counting.
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Table 8 (Contd. )

Blind Duplicates - 1958 U, S. Soils (Contd. )

# /
d/m/ Sr90

Bcltsvllle k~ Sol!

5938
5981

35+3
38~2

594 I 480 ~ 8

597 I 477 ~ 1?

Blind Duplicates - 1958 Foreign SoiiS

56453 16~3

58306
}

i5~3 *
18~3 .

58308
}

23627 *
247 ~ 8

588i6
}

231~6 *
237 26

58220

58i042

}

75~5 *
75+5
73~3

~ dupiicate anaiyses.

Error term - one standard dcvIation due to couniing.
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ma Table 9

MEAN mc/m12 AS OF JUNE I .
1958

Latlfudc Bend

30° - 50° N

I 0° - 30° N

loON - 10°S

I 0° - 300 S

30° - 50° s

~

73

19

8

16

w

65

64

9

26

10

~

33

43

Is

38

21

-
..

Nov

61

40

14

65

16

,.m-.— - - .—

Dec

74

68

-

34

20

. . -—.. --
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Table 10

MEAN RATIO AS OF
JUNE 1. 1958

Dec~&9Z_

68 125 58 98 70

. 145 72 95 44

119 I 50 88 117 -
loON - 10°S

73 49 70 162 68

50 40 60” 80 -
~oo - 500 s
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