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This report summarizes the dats avallable from
the Health and Safety Laboratory on the deposition of
Strontium=90 during 1958, The date fh#s serve to bring up
to date HASL=-42, "Environmental Contamination from Weapons
Tests™, which Included data through the end of 1957,

This report includes not only Information de-
veloped at the Health and Safety Laboratory but analyses
performed by eanalytical contractors. A considerable amount
of the informetion will be made part of other reports sub=
mitted to the Joint Committee for thelr consideration,

Some of the analyses reported here were completed
after the issvance of the ic:f quarterly suvpplement to
HASL=42 and will not be otherwise published until the next
supplement, The policy on data publication has been to
include all material available at the time of preparation

of these quarterly supplements, or a report such as the

present one,
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The deposition of Strontium=90 may be described
In two ways: one Is the reate of fallout, usvally on the
basis of monthly collections and the other Is the cumuvla~-
tive deposition based on sol!l analyses, These two methods
are conslidered supplementary since none of the monthiy pot
collections were started early enough to allow valid esti-
mates of the accumulated deposit, On the other hand,
difflicultles in the sampling and analysis of solls prevent

use of soll data for short term rate measurements,

Monthly Collectlion Networks

Monthly collections of fallout have Bcen made
for a perlod of several yeears using stainless steel pots,
The network reporting resuits for 1958 s mapped in Fig. |I.
The stations are also listed in Table |,

In order to expand the collecting network, an
Improved device conslisting of a plastic funnel and lon
exchange column hes been developed. Through the coopera-
tion of Dr. Lester thb*aiqf the U, S. Weather Bureav, en
additlional 22 sites were put into operation in February
of 1959, These are shown superimposed on the pot network
in Flg; 2, and listed in Table 2. Negottations are under
way to further expand the funnel network outside the

United States and to substitute funnels for existing pots.
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Precipitation Collections

Collection and analysis of Individval rainfalis
or other precipitations have been made at three sites,
The first of these statioas has been In operation since
I955 at Pittsburgh, Pa., and two others in Westwood, N.J.,
and Richmond, Cal., were initlated in 1958, The avallable

dota from these three stations for 1958 are listed In

Tables 4, 5, and 6.

The results of these analyses have beean subject
to numerous interpretations and no additional Interprete~

tion will be attempted here,
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Sol! Analyses

Two sets of date are available on the Stroatium=90
content of solls, The first network Includes |7 sites In
the United States where sampling and analysis have been
carried out by HASL pcr;onnel. These sltes have been
sampled annuvafly In October and resuvlts for 1955, 1956,
and 1957 were included In HASL=42, The locations are shown
in Flg, 3 and those analyses available at this time for
1958 samples are llisted in 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 & series 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 at the Health and Safety Laboratory and the
results of the two most recent collections are mepped in
Figs. 4 and 5. The iInterpretation of these results will
be presented In & separate report by Dr, Alexander.

; In any program that depends heavily on the quality
of:chcmicai analysis, it is desirable to know the rellability
of the analytical data. As a test of quality, samplies have
been submitted to 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., Taeble 8 {ists & serles of results of such

testls,
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Summary of Pot Dasta

The interpretation of faliout deta has always
been complicated by the Introduction of fresh fisslion
products into the atmosphere. Thls has prevented clean=cut
separation of debris from individval tests or even series
of tests,

Three major test serles have been reported for
1958, the U.,S.S.R. serles in the 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 indicoates an increased rate of fallout during 1958
compared to previous years,

The high variability of all fallout sempling ard
analyslis requires smoothing by grouping of data, As an
example of the patterns produced by such smoothlng, Fig. 7
summarizes the Strontlum=90 pot deta for 1958 grouped by
quarter of the year aand by 20° letitude bands., The four
quarters consistently show a maximum in the 30=50°N band
a;d & minimum in the equatorlal region., It chould be noted
that the numbers of stations in the five bands are !, 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 anor{unafely stetions are not available
above 50° in either hemisphere,

In the latitude bands measured, the total
Strontium=90 fallout for 1958 would be estimated as 0,76
megacuries, Because of the heavy injections during 1958,
it 1s not possible to use this as a measure of stratospheric
depletion., If an extended period free of tests continves,
such rates should be readily determined, [t should be
pointed out, however, that the rate found wovld not
necessarily reflect past rates, The stratospheric deple-
tion rete is not & baslc physical constant, but may be a
function of the characteristics of the tests préduclng the
stratospheric burden,

1t is possible to roughly estimate the age of
fission products by the use of Isotoplic ratios such as the
SreQ/Sr90 or Ba'4O/SrQO because of the difference in ylelds

and half~llives, The B.a"‘O/Srg’O ratio is only valvable for

fairly fresh debris and Is measvured in precipitation samples.

The SrBQ/SrQo ratio has been calculated for the pot stations
In Teble 3, and the grouped data are plotted in Fig. 7.
f The most obvious features are,

e None of the differences between bands are
extremely marked.

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

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

P o
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Tungsten Date ‘
‘Durliag the U.S. summer tests In the Pacific,

Tungsten-185 was produced. This nuclide has & half=life of

74 days and furnishes a tracer for this particulear test

series. The available analyses of pot samples are included

in Table 3,

In order to compare total Tungsten=185 fallout at

various times, the activity has been extrapolated back to

an arbitrary dete, jume I, 1958, This also sllows addition

of results for severad maonths on & sound basis, These ex-

trapolated values, grouped by latitude band for the months

available, are shown in Table 9,

For the months (September, October, November} when
ell bands have data, the totals Indicate low Tungsten-185
fallout In the equatorial and the 10-30°S bands, abowt

one~fourth to one=third of that found in the other three

bands. .
In addition, 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

artifictal Indication caused by the grouping.

The totel Tungsten=-185 deposition, extrapolated to
june |, 1958, may be estimated as 18 megacuries between 50°N

and 50°S, By Jjanvary |, 1959, this wouid have deceyed to

about 2.5 megacuries.
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The mean monthly W'ss/Sr90 ratlos are listed In
Table 10, Considering the same three months as ebove, It

is notable that,

[ The southeramost band shows & markedly
lower ratio than the other bands,

2. The maximum ratlio appears In the equa-
tortal band,

3. Iin the three northernmost bands, two
peaks appear, In September and November,
The ead of this period should represent streto-
spheric fallout, as ffopospbcric material shou Id be very
low B; chobcr and November. Interpretation of the data
and the indications noted Is largely & meteorological

problem and will not be attempted here,
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Table |

LIST OF POT STATIONS ACTIVE DURING 1958

United'States

Blrmingham, Alabama

Richmond, Celifornia

W. Los Angeles, Californla

Coral Gables, Florids

AEC Lab, Coconut Isldnd, Oahu, Hewail

Gartiey Hall, Unlversity of Hewoll,‘Chhu, Hewall

Lemont, Illinols .
+ Louisville, Kentucky

Wes twood, New Jersey

New York, New York

Tulsa, Oklehoma

Pittsburgh, Pennsylvania

Vermillion, South Dakots

Houston, Texas

Salt Lake City, Utah

Seattie, Washington

Austraile

Adelaide
Brisbane
Darwin
Melbourne
Perth
Sydney
Townsville

Austria’
Aus'r-e

‘nggenfurf
Vienne

Breill
Itaici, State of Sao Pavlo

Nova Friburgo, Stete of Rlo
Sao Jose dos Cqmpos, State of Sao Paulo

Chile

Santiago
Colombia

Bogota
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Table

apan

Hiroshima
Nagasakl

Kenys
Kikuyu

Paklistan
Karachl

Scnegal
Dakar

Southern Rhodesia

S;llibury
Telwan

falnan

Taipel

Taltung
Tasmonla‘

Hobart
Thalland

Bangkok

Unlom of Sou*h_Afrlca

Durban
Pretoria

(Contd.)



Table 2
LIST OF FUNNEL STATIONS STARTED IN FEBRUARY 1959

Unlted States

Anchorage, Alaska

Barrow, Alaska

Cold Bay, Alaske

Juneau, Aleaske

San Franclisco, Callfornta
Denver, Coloredo

Hlilo, Hawall

Mauna Loa, Hewall
Iinternational fFalls, Minnesota
Columbla, Missouri
Helena, Montana
Witliston, North Dakotea
Medford, Oregon

Columblia, Sooth Carolina
Daljlas, Texas

El Paso, Texas

Houston, Texat

Green Bay, Wisconsl!in
Silver HEll, Marylend

Outside United States

Canton lIsland
Truk
Wake
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Table 3
POT ANALYSES 1958

Unlted States Sltes

Alabama, Birminghem

Celifornia, Richmond

Californis, West Los Angeles

Floride, Coral Gables

Hawall, Oehu, AEC Leb, Coconut Island
Hawali, Cahu, Gartley Hall, Unlverstty == Hawall
Hewali, Oshu, Weather Station, Coconut sland
Iilinols, Lemont

Kentucky, Loulsvilie

New Jersey, Westwood

New York, New York

Ok lahome, Tulse

Pennsylvanie, Pittsburgh
. South Dakote, Vermiliton

Texas, Houston,

Uteh, Saitt Lake City

Washington, Seattle

Qutslide Unlited States Sites

Australla, Adelaide
Australia, Brisbane

Australila, Darwin

Austreallia, Melbourne

Australia, Perth

Australia, Sydney

Avstralia, Townsville

Austris, Kalgenflurt

Austris, Vienna

Breztl, Iteaicl, State of Sao Paulo
Brazil, Nova Friburgo, State of Rlo
Brazil, Sao Jose dos Cempos, State of Sao Pavlio
Chile, Santiago ‘
Colombla, Bogote

Japan, Hiroshima

Japan, Nagasak!

Kenya, Klkuyw

Pakistan, Karachli

Senegal, Dakar

Souvthern Rhodesia, Sallisbury
Talwan, Tatnan

Talwan, Taipel

Talwan, Taltung

Teasmania, Hobart

Thailand, Bangkok

Union of South Africe, Durben

Union of South Africe, Pretoria
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Table 7

i {958 U, S. SOIL ANALYSES

MR

Sampled by HASL personnel and sent directly to Beltsville
= for preparation, Aliquots were sent to HASL as blilind

duplicates, Seventeen locations were seampled and ot slix
‘ i locations two sites were sampled,

N mc &:38//; rate
- Slte. ml nch of rain #

R

!
m——
i

'!é Binghamton f2 0.19
< : Des Molnes 84 57 Q.58 K Ln 2"

{ Rapld City 74 71¢ 0.77

Jacksonville 36 0,12

Atlanta 37 0.14

Memphlis 37 . O.11

Los Angeles 16 0.28%

Grand Junction 39 0.75

# Preciplitation values used were mean of 1953-58,

g

= Results for remalinijng fifteen sites will be
dvallable about May |, and blind duplicates
for all sites one week later,




Table 8
REPRODUCIBILITY OF SOIL ANALYSES

Blind Duplicates = {958 U, S. Solls

d/m V
Beltsville # kg Soll

502 63 + 2
5061 65 % 5
508 52 + 3
5047 56 ¥ 3
5019 540 + 7
5950 574 % 8
502 | 491 + 8
5078 494 ¥ 8
50292 38 + 2
5953 40F 2
5024 58 + 3
5044 53 % 3
5025 697 + 25
5960 681 ¥ 8
5026 46 + 3
5067 47 ¥ 3
5031 205 + S
5064 282 ¥ 6
5032 26 + 3
5972 21 ¥ 3
5033 181 + 5
5943 162 ¥ 6
5936 57 + 3
5068 49 ¥ 3
5037 471 + 7
5066 434 ¥ 6

Error term ~ one standard deviatlion due to counting.




AN

Table 8 (Contd.)

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

d/m/ Siig///
kg Soll

Beltsville #
5938 35 +
5981 38 +
5941 480 +
5971 477 +
Blind Duplicates ~ 1958 Foreign Soils
56453 16 +
58306 15 +
18 +
58308 236 +
247 +
58816 231 +
237 +
58220 75 +
75 +
581042 73 +

# duplicate analyses,

3
2

8
17

3

i
o
o) *
51 &

5
3

Error term = one standard deviation due to counting.

e s a



Table ©

MEAN mc/mi2 AS OF JUNE !, 1958

| i

1]

}

I

lh Latltude Band Avug Sept Oct Nov Dec

m 30° - S0° N 73 65 33 61 74

lh 10° - 30° N - 64 43 40 68
10°N = 10°s 19 9 1S 14 -

lh 10° = 30° s 8 26 38 65 34

' 30° - 50° s 16 10 21 16 20




Jable 10
{ MEAN RATIO AS OF JUNE I, 1958
“ Latltude Band Aug Sept Oct Nov Dec
30° - 50° N 68 125 58 08 70
7 109 = 300 N - 145 72 o5 44
10°N - 10°$ 119 150 88 117 -
: 10 = 30° & 73 49 70 162 68
30° - 500 s 50 - 40 60 80 -
i
¥
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MONTHLY SR-90 SAMPLES

® POT

HASL

= _ FIG | SR-90 NETWORK
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MONTHLY SR-90 SAMPLES
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FIG 2 SR-90 NETWORK
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FIG5 SOIL SAMPLING SITES =~  pe
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