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EXPLANATORY NOTE 

The most recent data for milk levels in New York City and 

Mandan, North Dakota, are not available for this report. This was 

caused by the loss of the group of samples during analysis. Additional 

material is presently being analyzed and results will be given in our 

next report. 

Since the preparation of this report additional information 

has been made available by the U. s. Public Health Service. The results 

of their milk analyses for October, November, and December are given 

in the table below. 

Strontium-90 in Milk - Micromicrocuries per liter 

October November December 

Atlanta, Georgia 10.4 8.8 10.2 

Austin, Texas 5.1 3.7 2.6 

Chicago, Illinois 6.o 8.4 7.0 

Cincinnati, Ohio 8.6 15.2 9.6 

Fargo, North Dakota 15.0 11.5 12.; 

New York, New York 9.5 8.8 7.9 

Sacramento, California 1.4 6.1 4.2 

Salt Lake City, Utah 3.1 5.2 6.1 

Spokane, Washington 8.6 11.9 8.6 

St. Louis, Missouri 12.2 20.1 15.6 
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Abstract 

This report is one or a sequence or quarterly reports, 

each designed to up-date its predecessor beginning with HASL--42, 

"Environmental Contamination from Weapon Tests~. Herein are 

reported data which have accrued since BASL-o51. In particular, 

the levels of strontium 90 in fallout, milk, tap water, vegetation, 

and foods are given, baaed on data available from November l, 1958 

to January 30, 1959• 
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Introduction 

Quart9rly summary reports are prepared by the Health and Safety 

Laboratory (HASL) with the objective of presenting a current picture of the 

Strontium Program. It is hoped that these reports will aid investigators in 

relating their own work to that of others. Thus wa urge other investigators 

to send recent results of their work to the Health and Safety Laboratory for 

publication in succeeding swmnaries. No attempt is made to interpret the 

data in these reports. 

This report, which up-dates HASL-51, presents data routinely 

reported by the Analytical Division of the Health and Safety Laboratory and 

tour contractor laboratories - Nuclear Science and l:.Ugineering Corporation •. 

Isotopes, Incorporated, Radiochemistry, Incorporated, and Tracerlab, 

Incorporated. In addition,this issue includes data submitted by the u. S. 

Public Health Service and the Physikalisches Institut der Bundesforschung-

~ 

sanstalt fur Milchwirtschaft; a Food and Drug Administration summary of 

their own work also appears. Omission of one phaGe of the program in a 

given quarterly period indicates that insufficient information has accrued 

to justify its inclusion in a given issue. 

Please note that data presented in these summaries are subject 

to revision and that changes in format may occur because of the dynamic 

nature of the program. 
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Fallout Monitoring and Documentation 

1. Deposition 

The two important teaturea ot deposition are the total 

accumulated tallout and the fallout rate. The measurement of fallout 

rate requires collection over relatively short periods,, usually on 

the or!ier ot one month,, and radio chemical measurement tor Sr90. The 

stainless steel open vessel or pot,,when e~poaed continuoualy,collecta 

both dry fallout and material carried down by precipitation. The 

material carried down by individual rainfalls is also monitored to 

obtain meteorological int'orma.tion aa to the probable atmospheric 

source ot.tallout. Such short term collection& may also be analy&ed 

for ebarter-lived isotopes to estimate the approximate age ot the 

radioaotive debris. 

'l'tl.e radiochemical analysis of soils allows direct measurement 

of fallout accumulated since the start of testing. 
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lel Pot Fallout Collections tor Radiostrontium 

l.11 New York City 

2 
The Hew York City collection pot (exposed surface o.B2 tt ) 

is ma1.ntained on the root or the Health and Saf'ety Laboratory building. 

The tollowing are the conditions or collection and analysisa 

1. Samples were collected weekly trom February 1954 through 

December 1956. 

2. Since January 1957, samples have been collected monthly. 

'• l"plicate pots have been exposed since July 1956. 

4. Samples have been collected at the end or a calendar period 

regardless of whether this coincided with the end of a period 

during which precipitation occurred. 

Recent results or New York City fallout are summarized 111 

Table 1. The cumulative data are plotted in Figure 1. 

Normally the cumulative error term represent.a the counting 

error but when more than two samples are analyzed tor the same period, 

the standard error ot the mean is shown and incorporated into the 

cumulative error term. 
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TABLE 1 

STROllTIOM 20 DT Dir YOU CITY r.ALLOtJT 

(Monthly Pot Colleotiona) 

• Colleotion Period 
mo sr90/m12 Cumulative sx Preoipi tation 

fro• to mo sr90/m12 sr90 (1noh••) - -
2-1-54 12'."'31-57 '9·'i!.1 :t o. 75 

1958 
1.20 ~ 0.05 JanU&1"7 

40.52 :! 0.75 
21 3.79(6 ) 1.,7 :t 0.05 17 

1"•'bruar7 1.23 : 0.01 4J,.75 ~ 0.75 1, 2.95(6) 

llaroh o.94 :! 0.07 42.64 :! o. 75 
16 3.19(6) o.84 ~ 0.07 18 

April 1.52 :z o.42(l) 44.17 % o.86 10.5 l 6(2 ) 6.14(6) 

May 2.70 :! 0.07 46.Bo :t o.86 11 3.25 2.57 :! 0.06 10 

June 1.84 :! 0.06 
48•55 :! o.86 11 2.55 1.67 :l 0.05 12 

July 1.58 z 0.29(3) 50.13 :t 0.91 28 :t 5(4) 3.68 

August o.6o • 0.05< 1> 50.73 ? 0.91 3a :t 7C5) 2.36 

September 0.65 I O.ll (l) 51.38 ! 0.92 28 ' iC2 > 

October l.o6 :t o.33(l) 52.w. ! 0.97 53 ! i5<2> 

November 0.98 :l 0.21< 1> 53.31 :t i.oo 29 :l 11(2) 

December 

• At midpoint ot oolleotion period. 
(1) The mean aa.d atandard error ot tour analyaea. 
(2) See Footnote 1. Only two ot tour aamplea were analysed tor sz-89. 

Theretore thia term repreaenta an average ratio and atand.ard deTiation 
ot two sr89/sr90 ratioa. 

(3) The mean and 1tandard error ot three analyaea. 
(4) Represent• an average ratio and atandard deviation ot three sr89/sr90 

ratioa. 
(5) Repreaenta an average ratio and standard deviation ot tour sr89/sr90 

ratio1. 
(6) Replaces values previously reported in HASL-51. 
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1.12 Other Continental United States Sites 

Monthly fallout oolleotors are maintained at other sit(ts within 

the continental United States. Exposed surfaces of the collectors are 

2 2 2 0.82 tt except at Lemont, Ill. (0.75 tt ) and Richmond, Oalit. {4o91 t~ ). 

At Pltteburgh, Pa., Westwood, N. J., Houston, Texas, and lichmond~ Ce.lit., 

two collectors are e:xposed. 

Table 2 summarizes the most recently analyzed mont~ 

oollectiou o The sr89 /sr90 ra. tios have been extra.pole. ted to the midpoint 

ot the collection period. The cumulative levels of etrontiua 90 tor each 

Ii te are plotted in Figure 2a pages 19 and 20. 

Explanation 2!_ Brror Terms ,!! Table 2 

The counting error is shown in the column "me sr90/m12" and 

is used to compute the cumulative error term when only one collector is 

exposed. For two collections, the standard error ot the mean is 

incorporated into the cumulative error term. 
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TABLE 2 

Sr90 IN FALLOUT AT OTHER UNITED STATES MONITORING SITES 

(Monthly Pot Collections) 

Alabama! Birm1!!£ham 

Collection Cumulative Sr~ • Precipitation 
Period mo Sr90f!i2 mo sr90Lm12 /$;:90 ~inoheal 

1957 
April 

to 5.05 :! 0.12 
NovElllber 

December Oc4o ? 0.02 5.45 ? 0.12 18 4.01 

1958 
3.42 January o.66 ! 0.03 6.11 " 0.12 17 

February o.24 :! 0.01 6.35 :! 0.13 12 5.14 

Karch 0.38 :? 0.02 6.73 • 0.13 16 3.03 

April 1.67 :l o.oo 8.4o :? 0.13 14 3.51 

May 1.17 * 0.05 9.56 :z o.14 15 2.33 

June 0.65 :t 0.04 io.21 :t o.14 , 29 3.10 

July 2.11 :I 0.02 12.32 ~ o.14 42 6.79 

August l.o6 z o.o4 13.36 :i 0.15 44 i.98 

September 

October 

November 

December 

• Values extrapolated to midpoint of collection period. 
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TABLE 2 - Cont'd. 

California, Richmond 

1958 

Collection 
Period 

Karch 20 

to 

April 3 
to 

April 30 

June 

July 

August 

September 

October 

November 

December 

me sr90/mi2 

4.47 ~ 0.07 
3.00 ! 0.05 

0.38 ! 0.01 
0.36 s 0.01 

0.33 i 0.01 
o .. 42 ? 0.01 

0.21 l o.oo 
Ool2 ;& o.oo 

0.046 ~ 0.003 
Ooo62 i 0.003 

0.020 i OoOOl 
o.oa1 ! 0.001 

Cumu lat:\. ve 
2 me sr90/mi 

3.74 ! l.o4 

4.11 '1 l.o4 

4.4a ! i.04 

4.65 :l 1.05 

4 .. 70 2 1.08 

4.91 ! 1.08 

%
. 

s 0 
r 

20 
25 

16 
11 

20 
J.6 

6 
12 

19 
15 

27 
26 

• Values extrapolated to midpoint of collection periodo 
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TABLB 2 - Cont'd• 

Calitorn.1a1 Weet Loe Angelee 

Colleotion Cumulative 89 • Preoipitation 
mo sr90Lm.2 ~ Period mo sr90Lm.2 'inohe•l r 

1956 December 
to 4.74 :I 0.09 

1957 llovamber 

December 0.20 s 0.01 4.94 t 0.10 20 2.10 

i958 
January oJA ~ 0.02 5.37 a 0.10 14 1.49 

February 0.90 :I 0.05 6.28 j 0.11 11 6.26 

March 1.30 .. o.oe 7.58 :I 0.13 24 5.25 

April 1.50 ~ o.oo 9.08 • 0.13 9 2.~ 

May 0.05 :! 0903 9.13 I O.l.4 33 0.01 

June 0.10 • 0.01 9.23 t 0.14 4 traoe 

July o.l6o :! 0.003 9.39 ! o.14 2 traoe 

August o.oa • 0.01 9.46 • 0.14 36 0.02 

September 

October 

November 

December 

• Values extrapolated to midpoint of oolleotion period. 
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TABLE 2 - Cont'd• 

Florida. Coral Gables 

• Collection 
sr90/mi2 

Cumulative
2 s~ Precipitation 

Period mo me sr90/mi sr90 (inches) 

April 1957 
to 5.63 i 0.07 

January 6. 1958 
1958 

January 6 
to 0.29 :I 0.01 5.93 :a o.oe 15 2.63 

February 6 
1.76 to 0.22 t 0.01 6.14 % o.oe ll 

March 6 
to o.6o :! o.oo 6.74 ~ o.oe 9 5.08 

April 6 
to 0.49 ~ 0.03 7.23 :1 o.oe 19 1.70 

May 6 
to 1.70 ! o.o4 e.93 ! 0.09 26 16.47 

June 6 
to 1.39 i 0.08 10.32 :t 0.12 16 9.31 

July 6 
to 0.77 :t 0.02 11.09 :! 0.12 54 4.30 

August 6 
to 6.20 ! 0.12 17 .29 ~ 0.17 9 9.82 

September 6 
3.76 to 

October 6 
to 

November 6 
to 

December 6 
to 

January 6. 1959 

• Values extrapolated to midpoint or collection period. 
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TABLE 2 - Cont'd• 

Ill1no1si Lemont 

Collection Cumulative ~ Precipi ta ti on 
Period mo sr90Lm12 me sr90Lmi2 0 ~inches~ 

Deo ember 1956 
to 5.94 1 0.07 

December 19, 1957 

19c;a 
Je.nuary axid 

0.30 ::& o.oo 6.24 :z 0.07 9 l.45 February 

March 0.33 

April o.,, :t 0.05 19 l.64 

Ma.y 0.79 ! 0.03 17 3.12 

June 4.87 :! 0.03 13 6.43 

July 0.09 ! 0.01 12 4.74 

August 3.67 ~ 0.10 6 2.51 

September 

October 

November 

Deoember 

• Values extrapolated to midpoint ot collection period. 
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TABLE 2 - Cont'd• 

Hew Jersey, Westwood 
• 

Collection 
mo sr90 Lm 2 

Cumulative s% Precipitation 
Period me sr90(mi2 sr90 ~1nchBs2 

1957 
August 

to 4.7e • 0.45 
December 

1958 
1.15 • 0.02 

6.31 t 0.71 -· 6.42 Janul.l"y' 1.91 • 0.02 --
February 

o.l.i6 • 0.01 
7,o4 a 0.81 l.oo s 0.02 

Karch 
0.99 :t Q.02 

B.o6 • o.81 4.92 1.02 2 0.02 .... 
1.61 s o.o4 

9.79 ! 0.82 
28 

6.38 April 1,85 t o.o4 17. 

2.66 • 0.03 
12.60 % leo4 

11 
l4ay 2.95 • 0.03 l2 3.98 

i.o6 ! 0.03 
13.65 s l.o4 

ll 
June i.03 ! 0.02 16 

July 
1.10 t 0.02 

14.76 a l.o4 
38 

i.11 ! 0.02 4o 

1,21 t 0.03 
15.87 ~ l,o6 

21 
August 1.01 • 0.03 24 

September 
0.67 • 0.02 

16.48 a l,o6 29 
0.73 1 0.02 25 

October 
1.67 ! 0.03 

18,12 * l,o6 44 
1.61 • 0.03 52 

November 

December 

• Values extrapolated to midpoint of collection period. 
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TABLE 2 • Cont'd• 

Oklahoma, Tulsa 

Collection CumulatiTe 
69 • Prec1pi t&t1on 

Period me sr9°,1.i2 ac sr90Lm2 8% 
~1nches2 Sr 

1958 
January 0.35 ! 0.02 0.35 ! 0.02 19 l.78 

February 0.40 ! 0.02 0.75 :& 0.03 9 o.86 

March 2.29 % o.o6 3.o4 t 0.07 17 6.14 

April l 
to 2.84 I 0.15 5.ee % 0.16 21 4.64 

Kay 5 
to 2.22 ! 0.67 a.10 :! 0.99 11 3~ 

June 1 

June 1.47 t 0.05 9.57 ! 0.69 15 

July 1.92 .. 0.05 11.49 I 0.69 88 

August i.05 :! 0.03 12.54 t 0.69 53 

September 

October 

lovember 

December 

• Values extrapolated to :aidpoint or collection period. 
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TABLE 2 - Cont'd• 

Penns~lvaniai Pittsbur~h 

Collection 
me sr9°Lmi2 

Cumulative s%* Precipitation 
Period me sr90Lmi2 sr90 ~inches2 

1957 
July 3 

to 2.07 • 0.21 -· -December 31 

1958 

January 
0.57 1 0.03 

2.64. 0.21 7 3.40 0.57 :! 0.03 7 

0.29 • 0 .. 02 12 i.oo February 0.33 a 0.03 2.95 l 0.21 12 

0.41 :s 0.02 
3.36 t 0.21 

12 
3.36 March o.42 t 0.02 12 

April 
i.20 :I 0.09 

4.23 • 0.50 
15 3.87 0.54 z 0.54 13 

9.76 i o.o4 
4.98 t 0.51 

11 
3.00 May 0.73 • o.o4 13 

2o28 * o.14 1 2.28 June 2.15 z 0.12 7.19 ~ 0.52 17 

July 
1.89 :l 0.09 

9.22 • 0.56 
51 a.20 2.16 1 0.12 42 

August 
1.44 • o.oe 

10.67 ! 0.57 
30 

i.47 :I 0.12 'Zl 

September 
0.59 .. 0.03 

11.26 a 0.57 
31 

0.59 i 0.03 27 

October 
0.48 • 0.02 

11.74 ! 0.57 
35 

0.49 % 0.02 29 

November 

December 

* Values extrapolated to midpoint of collection period. 
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TABLB 2 - Cont'd• 

South Dakota! Vermillion 

Collection 
sr90/mi2 

Cumulative s~• Precipitation 
Period me mo sr90/mi2 (inches) Bz!O 

1957 
April 

to --- 9.18 ~ 0.19 
December 

1958 
January o.oa ! 0.01 9.26 • 0.19 17 0.22 

February 0.38 ! 0.02 9.64 ~ 0.19 13 2.13 

Karch 0.20 :z 0.01 9.84 ! 0.19 13 0.52 

April 2.54 ! l.oo 12.38 ! 0.19 12 3.15 

May 2.28 ! o.o6 14.66 :! 0.21 12 1.85 

June 0.16 :! 0.02 14.82 l 0.21 5 1.09 

July 2.42 I o.oa 17.24 ! 0.22 31 4.47 

August 0.50 ~ 0.02 17.74 % 0.22 49 0.19 

September o.88 

October 

November 

December 

• Values extrapolated to midpoint of collection period. 
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T>.BLE 2 - Cont'do 

Texas, Rous ton 

Collection 
me sr90Lm2 

Cumula. ti ve
2 Period me sr90Lm1 

... 
s~ Precipitation 

sr90 (inches) 

1958 
May 0.37 s 0,01 o.;a a 0.01 

Oo38 t 0.02 
10 1.55 
~ 

June 0.67 • o.o; 1.08 a 0.32 
0.74 ! 0.02 

2J 2.10 2j 

July 0.62 :z 0.02 1.63 :t 0.52 
094.B • 0,02 

66 1.94 66 

Aug. 1-Septo 8 0.61 2 0.02 2.24 ~ 0.52 0.61 :I 0.02 
5; 6.44 61 

s,eptember 

October 

November 

December 

* Values extrapolated to midpoint of collection period. 
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TABtB 2 - Cont'd• 

t1tah1 Salt Lake Ci~ 

Collection 
mo sr90 {.mi. 2 

Cwnulative s~• Preoip1 ta ti on 
Period mo sr90 Lm 2 ~inoh••2 

1956 December 
to 13.o6 :! 0.19 -

1957 December 

1958 
January 0.70 :I 0.05 13.76 :1 0.19 14 0.87 

Februar7 i.10 ~ o.o4 14.86 s 0.20 11 2.20 

Karoh i.47 ! o.oa 16.33 :l 0.22 29 2.19 

April 2.10 : 0.05 18.43 :! 0.22 l2 2.92 

Jla.7 1.30 !I 0.06 19.73 % 0.23 9 0.30 

June 0.28 :! 0.02 20.01 t 0.23 12 o.o4 

July o.o6o• 0.003 20.(ff ! 0.23 109 0.05 

August 0.71 s 0.11 20.78 % o.26 44 0.23 

September 

Ootober 

NoTember 

l>eo•ber 

• Values .u:trapolated to midpoint ot collection period. 
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T.ABLB 2 - Cont'd• 

W'uhington, Seattle 

Collection 
Period 

1958 
April 18 

to 
April 30 

mo sr90 /:mi 2 

0.51 ! 0.01 

2.12 ! o.o6 

June 

July 

0.57 :! 0.05 

o.o4o :t 0.003 

August 

September 

October 

November 

December 

Cumulative
2 mo sr90/mi 

0.51 s 0.01 

2.03 :! o.o6 

3.20 :1 o.08 

3.24 :z o.oe 

15 

6 

26 

4 

•Values extrapolated to midpoint ot collection period. 
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lel3 Sites Outside Continental United States 

Monthly fallout collection pots (exposed surtace o.82 tt2 ) 

are maintained at stations outside the continental United Stateso 

Table 3 up-dates pot data appearing in HASL-51. Figure 3 

on pages 40 and 41 depicts the cumulative levels of strontium 90 

at each site starting from the most northerly latitude and 

continuing southward. 

The sr89/sr90 ratios are for the midpoint or the collection 

period. 

The error term represents the standard error of counting. 
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TABLE 3 

OUTSIDE CONTINENTAL UNITED STATES FALLOUT MONITORING SITES 

(Monthly Pot Collections) 

.Australia, Adelaide 
Collection 

Period me sr90/mi2 

1958 
July 

August 

September 

October 

Australia, Brisbane 
1958 

July 

August 

September 

October 

Australia, Darwin 
1958 

July 

August 

September 

October 

0.16 z 0.01 

0.011 l 0.001 

Oo43 :t Oo002 

Australia, Melbourne 
1958 

June 

July 

.August 

September 

October 

November 

Oo08 :t 0.01 

0.05 ~ 0.01 

Cumulative 
me sr90fmi2 

o.oe x 0.01 

0.13 t 0.01 

sr89~0 /Sr~\ 

0 

l~ 

* Values extrapolated to midpoint ot collection period. 
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Australia, Perth 

Collection 
Period 

1958 

TABLI 3 - Cont'd. 

Cumulative 
me sr90 /m.12 

June ll-July l 0.093 ! 0.003 0.093 l 0.003 9 

July 0.156 s 0.001 0.249 • 0.003 l~ 

August 

September 

October 

Australia., Sidney 
1958 

June 3-July l 0.34 :! 0.02 

July 

August 

September 

October 

0.26 * 0.01 

Australia, Townsville 
1958 

June 6-July l 0.25 % 0.01 

July 0.10 s 0.01 

August 

September 

October 

0.34 ! 0.02 

0.60 4 0.02 

0.25 ~ 0.01 

0.35 ? 0.01 

• Values extrapolated to midpoint ot collection period. 
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TABLI 3 - Cont'd. 

Austria, 
1
Kla5enturt 

%* Collection 
me sr9oLmi2 

Cumulative s Preoipitation 
Period me sr9o Lnti 2 r ~inchesl 

1957 
August 

I 

1.81 • o.o6 to --
November 

December 0.09 i 0.02 1.90 ~ o.o6 27 

1958 
January 0.13 ! 0.01 2.03 ! o.o6 25 2.73 

February 0.17 :l 0.02 2.20 • 0.07 10 2.34 

,Karch i.15 :t 0.05 3.35 :! 0.08 29 1.56 

April 1.26 ! 0.06 4.61 s 0.11 18 

May 1,.56 

June 8.19 

July 3.51 :l 0.12 5.07 

Aubt'St 6.63 

September 

* Values extrapolated to midpoint of collection period. 
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TABLE 3 - Cont'd• 

Auatria1 Vienna 

~ Collection 
me sr90Lm12 

CUlllUl~8iTe 90 
Precipitation 

Period me Sr ~m.2 ~inoh••l 

1957. 
June 

to 4.°' :t 0.11 -
Bcnember 

.l)9oember 0.11 :I 0.01 4.14 s 0.11 22 

1958 
.. / January 0.16 ! 0.01 4.30 ~ 0.11 25 1.17 

// 
// 

FebruaJ")" ·0.27 ! 0.02 4.57 ! 0.11 14 2.34 
,... .. / Jlaroh 0•35 s 0.01 4.92 ! 0.11 15 2.73 

April 0.71 ! 0.05 5.63 ! 0.12 18 

Ka.;y o.7e 

June 3.13 ~ o.oa l 5.85 

July i.07 ti 0.03 12 i.95 

August .3•90 

September 3.51 

• Values extrapolated to midpoint ot collection period. 
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Brazil, llanaus 

Collection. 
Period 

1956 
8/3 to 8/29 

TABLE 2 - Cont'd. 

Ool.4 :1 0.02 

Cumulative 
me sr90/mi2 

Oo60 % 0.07 

Brasil, Rio de Janeiro 

1956 September 
to 

1957 February 

1957 March l 
to 

April 5 
to 

May 1 

June 

July 

August 

Chile, Santiago 

1958 
June 

July 

August 

September 

0.50 • 0.07 

0.10 a 0.02 0.60 ::& 0.07 

0.14 • 0.02 0.74 ! 0.08 

o,oo ~ 0.02 0.74 • o.os 
o.o; t 0.02 0.77 ~ o.oa 

0.39 s o.o4 1.16 ::& 0.09 

* sr89/ 
/sr90 

21 

53 

* Values extrapolated to midpoint of collection period·· 
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UBLB 3 - Cont'd• 

Colllllbia1 Bogota 

Collection 
Sr90Lm.2 

Cumulatiire sx· Precipitation 
Period me me Sr90Lmi2 Sr90 tinchea2 

1957 
August 

to o.o4 1 0.01 
September 

October ~0.01 0.05 i 0.01 4.63 

November Sample not airailable 1.70 

December io.01 o.o6 :1 0.02 0.43 

1958 
January o.o4 :i 0.01 0.10 & 0.02 12 0.35 

February o.o4 i 0.01 o.J.4 ! 0.02 15 0.61 

Karch 0.12 ! 0.01 0.26 :t 0.02 4 1.79 

April 0.03 :i 0.02 0.29 :l 0.03 33 2.89 

Kay 0.12 :i: 0.01 0.41 " 0.03 13 1.05 

June 0.02 % 0.03 0.43 ! 0.03 133 

July 0.10 % 0.01 0.53 :a 0.10 43 

August 

September 

• Values extrapolated to midpoint of collection period. 
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TABLB 3 - Cont'd• 

Bawaii, Oahu (Cooonut Island, A.1.c. Laboratory) 

Colleot1on 
Period 

June 1957 
to 

January 6, 1958 
1958 to 

February 3 
to 

Ka.rob ~ 
to 

April l 

April 

Kay 

June 

July 

August 

September 

October 

mo sr90/m2 

0.32 :t 0.02 

1.68 • 0.09 

1.98 :t 0.12 

1.13 ! 0.03 

0.16 ! 0.04 

0.90 ~ o.o6 

Cumulative 
me sr90/m.2 

5.14 • o.14 

6.09 :l 0.15 

7.77 % 0.17 

9.75 s 0.21 

15 

10 

15 

18 

27 

24 

35 

• Values extrapolated to midpoint ot collection period. 
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TABLB 3 - Cont'd• 

Hawaii1 Oahu (Coconut lela.nd, Weather Station) • 
Colleotion 

mo sr90/m2 
Cumulative ~ Precipi tat1on 

Period mo sr90/mi2 0 (inches) 

July 1957 
to 3.93 ~ 0.02 

January 6, 1958 

1958 to 
February 3 0.22 :I 0.01 4.15 ! 0.02 15 

to 
Karoh 3 0.70 • 0.05 4.05 ~ 0.05 9 

to 
April l i.65 • o.oe 6.50 :l 0.10 14 

Kay 0.90 • 0.02 7.4!J :! 0.10 18 

June 0.08 :1: 0.02 7.4e :t 0.10 2 

July i.16 :a o.o4 e.64 ! 0.11 45 

August 0.51 :! 0.05 9.15 1 0.12 46 

September 

Ootober 

• Values extrapolated to midpoint of oolleotion period. 
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TABLB 3 - Cont'd• 

Ban.ii, Oahu ( Um:verli ty ot liu.Naii, Gartley Ball) 

Colleotion CW111latiTe Sr898~ ~QO 
Period mo sr90/mi2 mo sr90/m.2 ~o 

June 1957 
to 

January 6, 1958 
1958 to 

Pebruary 3 o. 71 t 0.03 
to 

Karoh 3 0.36 :! 0.02 
to 

J.pril 2 i.33 ~ o.oe 
lfa;y 

6/6 - 7/1 l.21 ~ 0.05 

July 0.07 l 0.01 

August 0.70 z 0.03 

September 

October 

2.81 • 0.10 

3.52 J 0.10 

3.aa ~ 0.11 

5.21 ! 0.13 

15 

11 

21 

2 

55 

54 

• Values extrapolated to midpoint ot oolleotion period. 
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T.ABLB 3 - Cont'd• 

Japan1 Hiroshima 

Collection. 
mo Sr 90 /m 2 

Cumulative ~ Precipitation 
Period mo sr90/m12 0 (inohea) 

August 1956 
to 5.eo s 0.12 

December 1957 

1958 
2.65 January o.24 t o.04 6.o4 :t 0.13 23 

February 0.25 :! 0.01 6.29 ~ 0.13 20 2.95 

Karch 0.92 ! 0.06 7.21 1 0.14 11 4.aa 

April 3.37 ! 0.02 10.58 ! 0.14 10 10.49 

Ka.y l.o6 :t o.o6 11.64 :! 0.15 14 3.74 

June o.64 :t 0.02 12.28 i 0.15 11 3.98 

July 0.43 :! 0.02 12.71 :t 0.15 0 6.90 

August 2.66 't 0.07 15.37 .. 0.17 17 9.87 

September 3.59 

October 

• Values extrapolated to Jld.dpoint or oolleotion period. 
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TABLE 3 - Cont'd• 

JaEan! Nagasaki .. 
Collection Cumul~tive s~ Precipitation 

Period mo sr90/m12 mo Sr 0Lmi2 sr90 ~inches 2 

August 1956 
to 7 .90 :t 0.15 

December 1957 

1958 
January o.6o :t 0.05 e.50 s 0.16 16 2.50 

February 0.55 ! 0.03 9.05 % 0.16 9 2.77 

Mar oh 1.13 :t 0.06 10.18 • 0.17 14 5.38 

April 2.52 :t 0.07 12.70 :t 0.19 15 14.94 

May 1.75 ! 0.06 1.4.45 :!: 0.20 4 7.29 

June o.ss :t 0.11 15.33 :l 0.23 35 5.93 

July 2.10 .. 0.05 17.43 :z 0.23 86 1.33 

August 0.50 % 0.03 i7.93 ~ 0.23 60 14.27 

September 2.77 

October 

* Values extrapolated to midpoint or collection period. 
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TABLE' - Cont'd• 

Kenl!:e Kiku~ 

Collection Cumulative sX Precipitation 
Period mo sr90fmi2 mo Sr90Lmi2 sr90 ~inches 2 

1957 
Janua17 

to 1.30 :I 0.07 
December 

1958 
January 0.03 ! 0.01 1.33 :! 0.07 22 

February o.14 :a 0.03 1.47? o.oe 12 

March 0.22 ! 0.01 l.t9 :! o.oa 5 

April 

May 0.90 ! 0.05 

June 0.22 :t 0.01 5 

July o.26 :a 0.01 30 

August 0.13 • 0.01 4B -
September 24 

October 

• Values extrapolated to midpoint of collection period. 
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Pakistan! Karachi 

Collection 
Period 

1958 
February 

Karch 

April 

llay 

June 

July 

August 

September 

Senegal, Dakar 

1958 
7/5 to 8;4 

e;t. to 9/t. 

TABLE 3 

me sr90jn12 

0.02 * 0.01 

0.07 s o.oo 

0.13 • 0,01 

0.39 2 0.01 

0.07 i 0.01 

0.23 1 0.02 

0.033 ! 0.003 

- Cont'd. 

Cumulative 
me sr90Lmi2 

0.02 t 0.01 

0.09 .. 0.01 -
0.22 s 0.01 

0.61 • 0.02 

o.68 t 0.02 

0.23 i 0.02 

o.26 * 0.02 

s% sr90 

45 

40 

4 

3 

13 

* Values extrapolated to midpoint of collection period. 
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TABLE 3 - Cont'd• 

South Rhodesia, Salisbury 

Collection 
sr90Lmi2 

Cumulati ve
2 s~ Precipitation 

Period mo me sr90Lmi sr90 'inches~ 

November 1956 
to 0.58 1' 0.06 

May 1957 

1957 
June to 

Samples not collected October 

November 0.11 ! 0.01 0.11 ::! 0.01 i.32 

December 0.10 :I 0.02 0.21 :!, 0.02 9.21 

1958 
January 0.10 ! 0.01 0.31 :t o.ce 4 5.87 

February o.o4 :1 0.01 0.35 :I 0.02 5 8.98 

March 0.02 ! 0.01 0.37 :l 0.03 8 0.57 

April l.87 

lday 0.55 ! o.o4 Nil 

June 0.02 :I: 0.003 9 

July 0.02 :t 0.003 14 

August 0.05 ! 0.004 0 

September 

October 
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T~LB 3 - Cont'd• 

Taiwan, Tainan • 
Collection CuJaul~~Te '% Preoipitation 

Period mo Sr90 Lm 2 mo Sr ~ld.2 {inoheel 
1958 

Janu1.17 o.o, s 0.01 0.03 :! 0.01 'Z1 

Februar,y 0.07 :! 0.01 0.10 ~ 0.01 12 

March 0.19 2 0.02 0.29 % 0.02 10 

April 0.05 :! o.oo o.'4 :! 0.02 12 

Kay 

June 0.22 :I 0.02 47 

July l.Ol Z 0.02 65 

August 0.30 2 0.01 10 

September 

Taiwan1 Ta12ei 

Collection CUJll\llatiTe ~ Precipitation 
Period mo sr90Lm2 mo sr90Lm2 ./JO 'inohe.l 

1958 
February 0.15 ~ 0.01 0.15 :I 0.01 9 9.36 

Karch 0.10 :I 0.01 0.25 :I 0.01 I4 5.46 

April 0.57 :! 0.01 o.e2 z 0.02 11 2.}4 

May 4.29 

June 1.01 * 0.03 }4 e.5e 

July 0.07 • 0.01 327 19.50 

August 0.57 :I 0.02 51 4.68 

September 7.02 

•Values extrapolated to midpoint ot oollection period. 
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Taiwan, Taitung 

1958 

I 

Collection 
Period 

April 

May 

June 

July 

August 

September 

October 

November 

Tasmania, Hobart 

1958 
. 6/13 ~ 7/1 

July 

August 

September 

October 

Bovember 

December 

TABLE 3 - Cont'd• 

Cumulative 
me sr90/mi2 

0.22 ! 0.01 0.22 • 0.01 

0.57 * o.o6 

0.45 a 0.02 

0.07 1 o.oo4 

o.oa ! 0.02 o.oe ! 0.02 

1.07 ! 0.10 i.15 ' 0.10 
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TABLE 3 - Cont'd. 

,Thailandl: Ban~kok 

• Collection 
me sr90Lmi2 

Cumul~tive2 s% Precipitation 
Period me Sr 0Lmi Sr (in.chesl 

1957 
Ka.rcbi 

to 0.38 • o.o4. --· 
November 

December Sample not collected 

1958 
January 0.12 ~ 0.01 0.50 s o.o4. 8 1.56 

February Sample lost in transit 1.56 

Karch o.o4 ! o.oo 0.54 :i o.o4 5 0.12 

April o.o4 2 0.03 0.58 % 0.05 44 0.12 

5/1 to 6;4 0.05 a 0.03 0.63 i o.o6 17 1.56 

6;4 to 7/3 0.17 ! 0.01 0.80 ! o.o6 79 

7/3 to 8/1 o.4o s 0.02 1.20 • o.o6 86 

August 

September 

October 

November 

• Values extrapolated to :inidpoint of collection period. 
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TABLB 3 - Cont'd• 

Union ot So~th Af'rica1 Durban 

• 
Collection 

mo sr90Lmi2 Cumulative ~ Precipitation 
Period mo sr90Lmi2 ~1nchee2 r 

1957 
June 

to 1.27 :! 0.05 
December 

1958 
January 0.02 ::t 0.01 1.29 ! 0.05 9.75 

February 0.18 ! 0.01 1.47 ? 0.05 12 10.53 

March 0.09 ::t 0.01 1.56 :I 0.05 3 4.68 

April 11.70 

Kay 0.91 :z 0.05 0.39 

June 0.04 :l 0.003 34 0.78 

July o.44 :1 0.02 4 0.78 

August 0.02 :I 0.002 15 

September 

October 

• Values extrapolated to midpoint of collection period • 
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TABLB 3 - Cont'd• 

'Onion ot alouth Urioae Pretoria 

Colleotion Cumul~tiTe ~ Preoipitation 
Period mo sr90Lm.2 me Sr 0Lm2 0 'inohee 2 

1957 
July 

to o.frT ? 0.03 
November 

December 0.12 :! 0.01 0.99 :t 0.03 0.63 
195e 

4.91 Ja:nua.ry 0.10 s 0.01 1.09 ? 0.03 19 

Febru&J7 o.o6 ? 0.01 1.15 :! 0.03 4 1.13 

Karoh 0.11 t o.oo 1.26 ? 0.03 3 3.32 

April 0.17 ! 0.06 i.43 t 0.07 3 3.39 

Kay 0.49 :! 0.04 1.92 • o.06 0.92 

June o.0'2 s 0.003 i.94 s o.oa 38 0 

July 0 

.Al.lgust 

September 

October 

• Values extrapolated to midpoint ot collection period. 
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1.2 Precipitation Collections tor Radiostront1um and Radiobarium 

In precipitation collections- two collectors are simultaneousl7 

exposed during dry and rainy weather. The collection period terminates 

immediately after a precipitation or after a week of no ra1ntall. 

1021 Pittsburgh. Pennsylvania 

Since February 1955• precipitation collections have been made 

by Buclear Science and Engineerini Corporation in galvanised tube 

(exposed surface 2.58 ft2 per tub). 

Table 4 up-dates the Pittsburgh precipitation data in BABL-51. 

Figure 4 depict·s cumulative sr90 fallout. The cumulative error terms 

represent the standard error of duplicate analyses. 

Until February 1957. the contents of' the two tubs were 

combined resulting in one analysis for the collection period. Since 

February 1957, the contents of each tub have been analyzed separately. 

Precipitation values were obtained f'roa the United States 

Weather Bureau until June 19. 1957• Since then, precipitation has been 

measured by lfuclear Science and Engineering personnel using a Fisher 

f 1-242-5 United States Weather Bureau type rain gauge. 
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TABLE 4 

STRONTIUM 20 IN PITTSBURGH, PENNSYLVANIA FALLOUT 

(Precipitation Collections) 

Cumu la ti ve • 89 •• B%* Collection Period s~ Precipitation 
trom. to me sr90 Lmi 2 me sr90Lm12 dLm sr90 Luter sr90 sr90 in inches 

2-25-55 7-7-58 31.o4 :i o.24 

7-7-56 7-8-56 0.013 :I 0.002 
31.o6 ! o.24 22.5 :t 4.2 21 <9.2 0.02 0.016 :I 0.003 27.5 :I 4.2 22 38 

7-8-58 7-11-58 o.2W+ :i 0.015 
31.31 " o.24 

6.6 :t o.4 40 66 l.25 0.258 :t 0.015 7.0 • o.4 57 95 

7-11-58 7-12-58 o.o67 :z 0.010 31.37 i o.24 8.7 :t 1.3 36 64 0.26 o.o6o 1 o.oo4 7.9 :t 0.5 43 70 

7-12-56 7-14-58 0.(1}7 1 0.007 
31.~ :! 0.25 11.7 s 0.9 43 63 0.28 0.076 i o.oo6 9.2 " 0.7 53 80 

7-14-58 7-15-58 0.132 :t 0.007 31.56 t 0.25 5.7 1 0.3 43 48 0.78 0.111 s o.oo6 4.8 1 0.3 56 80 

7-15-58 7-16-58 0.056 " o.oo4 31.64 1 0.25 6.6 :l 0.5 80 127 0.29 0.058 .. 0.003 6.8 :I 0.3 67 l.26 

7-16-58 7-21-58 o.o48 :1 o.oo4 
31.6Q 1 0.25 

50 165 trace 0.056 :t o.oo6 33 86 

7-21-55 7-22-58 0.190 :l 0.010 
31.89 :l 0.25 7.4 s o.4 62 81 o.88 0.200 :t 0.010 7.7 :a o.4 63 59 

7-22-58 7-23-58 0.055 • 0.003 31.94 • 0.25 5.3 :I 0.3 58 65 0.35 o.o6o • 0.003 5.8 s 0.3 52 6o 

7-23-58 7-24-5e 0.150 :t 0.008 12.7 a o.6 28 17 o.4o 0.180 :l 0.010 32.11 :t 0.25 15.3 :t 0.7 24 20 

7-24-58 7-25-58 0.026 2 0.003 30.0 :i 2.8 22 13 
0.019 :I 0.002 32.13 s 0.25 21.7 :I 2.2 23 21 0.03 

7-25-58 7-29-56 0.173 • 0.010 32.30 :l 0.25 4.2 :I 0.2 66 66 1.40 0.159 • o.008 3.8 • 0.2 70 80 

7-29-58 7-30-58 0.057 % 0.005 
32.36 i 0.25 

7.63 :1 o.66 32.6 36.0 0.25 0.076 t 0.010 10.20 :t 1.32 27.4 33.0 

7-30-58 7-31-58 0.205 :I 0.010 
32.56 • 0.25 

6.1 :t 0.3 35 29 i.13 0.189 :I 0.010 5.7 t 0.3 31 36 

7-31-58 8-1-58 o.o41 :1: 0.003 
32.6o :! 0.25 3.8 :l 0.3 62 56 

0.37 0.039 ! 0.003 3.5 :I 0.3 62 74 

8-1-58 8-3-58 0.149 1 0.007 
32.74 :t 0.25 2.7 :l 0.1 

~ 32 1068 0.131 1 0.007 2.4 1 0.1 36 

8-3-58 8-7-58 0.076 • 0.008 32.62 1 0.25 
2.20 z 0.21 24.9 23.2 0.17 0.078 % 0.005 2.25 :! 0.03 27.9 23.3 

8-7-58 8-8-58 0.34 :I 0.02 33.15 l 0.25 9.86 :! 0.56 21.8 i3.2 i.17 0.32 ~ 0.02 9.30 t o.42 21.9 13.4 

6-6-58 6-12-56 o.o61 :1 o.oo4 22.91 :& 1.45 43.6 44.0 
0.09 o.o63 :1 0.005 33.21 • 0.25 23.64 • l.62 45.4 42.5 

• The cumulative error term represents the standard error of duplicate analyses • 
•• Values extrapolated to midpoint of s1mpling period • 
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TABLE 4 - Cont'd. 

Cumul9tive• s~ •• a;d;§•• Collection Period 
mo sr90 /11112 ~ to mo Sr O/tai2 d/m sr90/li ter r90 sr90 -

8-12-58 8-14-58 0.022 ::t 0.005 
0.018 ~ 0.005 

8-14-56 6-15-56 0.076 % 0.006 
o.()69 • 0.005 

8-15-58 e-16-56 0.098 1 o.ooe 
0.(117 :! 0.008 

8-16-56 8-17-58 0.012 1 0.005 
0.015 1 o.oo4 

8-17-58 8-21-56 o.o67 • o.oo4 
o.o61 I 0.005 

8-21-56 8-22-56 o.o67 • 0.004 
o.o62 : o.ooL. 

8-22-58 8-25-58 0.151 • 0.055 
0.131 • 0.012 

8-25-56 9-2-58 0.123 • 0.022 
0.119 :t o.024 

9-2-58 9-5-58 0.115 ! 0.007 
0.131 s o.oo6 

9-5-58 9-7-58 o.o68 s 0.007 
0.055 :1 o.oa4 

9-7-58 9-14-56 <0.020 
<0.010 

9-14-56 9-16-56 o.o4o s o.oo4 
0.058 • 0.005 

9-16-58 9-17-?8 o.o4l 1 0.003 
0.054 • o.oo6 

9-17-58 9-18-58 0.018 .. 0.004 
0.011 1 0.003 

9-18-58 9-21-56 o.o41 1 o.oa4 
0.051 x o.oo6 

9-21-58 9-22-58 0.020 z 0.005 
0.019 2 0.007 

10-11-58 10-18-58 0.034 z 0.003 
0.033 ! 0.003 

33.23 '! 0.25 

33.30 :I 0.25 

33.40 z 0.25 

33.41 s 0.25 

33.48 : 0.25 

3'·54 % 0.25 

33.68 2 0.25 

33.80 • 0.25 

33.93 1 0.25 

33.99 2 0.25 

34.00 z 0.25 

34.05 ! 0.25 

34.10 2 0.25 

34.12 :l 0.25 

34.16 z 0.25 

34.18 1 0.25 

18.75 :! 4.17 
15.83 1 4.17 

20.25 1 1.52 
17.65 :l 1.27 

19.51 1 1.46 
19.42 t 1.46 

18.77 % 1.10 
17 .26 1 1.37 

20.6o :! 1.19 
18.96 1 l.o4 

5.4 1 0.2 
4.6 t o.4 

31.9 • 5.6 
30.9 s 6.2 

6.o4 % 0.39 
6.89 1 0.31 

5.22 % 0.56 
4.25 :? o.26 

6.80 1 0.57 
9.84 1 o.e2 

3.9 * 0.3 
5.2 :1 o.6 

7.76 :l 1.43 
4.6 .. 1.02 

1.29 • 0.13 
l.6o 1 0.20 

e.5 z 2.0 
e.o t 2.7 

2e.3 1 2.5 
27.4 :l 2.5 

35.0 
43.9 

33.6 
34.2 

37.1 
39.1 

13.3 
16.o 

26.7 
23.3 

22.8 
27.6 

29.7 
30.1 

24.6 
28.7 

26.8 
28.2 

25.9 
33.1 

>10 
<"23 

26.5 
19.1 

32.0 
15.2 

18.9 
29.1 

38.0 
33.9 

18.5 
19.5 

• The cumulative error term represents the standard error of duplicate analyse•• 
•• Value• extrapolated to midpoint of sampling period. 
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29.1 
33.9 

24.5 
29.7 

22.1 
19.6 

15.6 
<100 

19.7 
12.0 

16.o 
29.0 

19.2 
26.o 

12.2 
14.5 

13.2 
23.6 

7.5 
5.5 

9.0 
6.1 

5.0 
<5·5 

10.5 
10.0 

102.l 
102.l 

Preoipitlltion 
in inches 

0.04 

0.13 

0.17 

trace 

0.12 

0.11 

0.95 

0.13 

o.64 

o~ 

0 

0.20 

0.35 

o.06 

1.06 

o.06 

o.o4 
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1.22 Westwood, New Jersey 

Since February 1958, precipi ta.tio.n collections have been 

made by Isotopes, Inc. in polyethylene tubs (exposed surface 2.58 tt2 ). 

Precipitation data for Westwood, New Jersey are summarized 

in Table 5. Figure 5 graphically illustrates the cumulative Sr90 

tallout. 
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TABLE 5 

STRONTIU)l 20 IN WESTWOOD1 NEW J.ra5EY FALLOUT 

(Precifitation Collectione) 

Colleotion Period 
me sr90~2 

Cumulative• s~•· ~·· Precipit:i.tion 
~ ~ me sr90lmi2 . r90 sr90 in inch.el 

1958 
2-4 8-15 7.74 t 0.3~ 

8-15 8-18 0.249 :I 0.007 8.oo z 0.35 26.4 13.7 0.76 o.268-• 0.007 28.4 12.6 

8-18 8-23 0.056 t 0.003 
8.o6 t 0.35 

23.6 16.o 
0.05 o.o64 • o.004 28.3 16.6 

8-23 8-25 O.ll.4 t 0.004 
e.1e s 0.36 37.0 20.4 

i.38 0.122 • o.oo4 37.0 19.2 

6-25 9-4 0.015 • o.oo4 
8.20 • 0.36 

13.6 20.2 
dry 0.022 z o.oo4 7.9 14.5 

9-4 9-8 0.101 • o.oo4 8.30 s 0.36 29.3 9.2 0.69 0.099 :1 o.0o4 26.2 9.5 

9-8 9-10 0.018 .. 0.003 
e.31 • 0.36 

25.8 14.3 
0.03 0.014 i 0.002 36.2 19.5 

9-10 9-16 0.133 :I 0.007 
6.45 t 0.36 .13•9 10.4 

1.72 0.139 :1 o.oo6 30.6 9.9 

9-16 9-22 0.083 :1 o.oo6 
8.53 z 0.36 24.0 5.3 0.64 0.076 ! o.oo4 24.4 11.1 

9-22 9-27 0.133 :I 0.005 6.66 :I 0.36 26.9 6.3 0.64 0.123 :1 o.oo4 27.9 12.6 

9-27 9-30 0.057 :I 0.003 e.71 • 0.36 29.2 3.6 o.14 

9-30 10-2 o.l.40 • o.004 
e.65 • 0.36 

22.3 36.7 
1.03 0.139 :I 0.005 23.7 10.3 

10-2 10-10 0.029 ! 0.005 8.90 ! 0.36 9.1 50.3 0.02 0.055 :I 0.008 5.6 39.2 

10-10 10-14 0.027 t 0.007 
6.93 :1 0.36 

22.0 57.6 
o.o4 o.olk :1 0.004 17.7 57.9 

10-14 10-15 o.o43 s 0.003 6.96 z 0.36 0.09 51.4 157.0 

10-15 10-22 0.023 :I 0.003 
9.00 ' 0.36 

15.3 129·5 dry 0.020 :I 0.003 19.7 139·5 

10-22 10-23 0.121 • 0.005 
9.14 :I 0.36 29.5 33.8 

l.59 0.173 :I 0.005 30.1 28.4 

10-23 10-27 0.616 • o.oo6 9.76 t 0.36 59.0 253.2 2.4o loet lo et 

10-27 10-29 o.o67 :1 o.004 
9.83 s 0.36 58.9 258..2 0.09 0.011 • o.oo4 46.2 172.8 

10-29 11-3 0.275 t o.oo6 
10.10 z 0.36 45.8 117.0 

0.72 0.267 s o.oo6 45.6 lo4.4 

11-3 11-10 0.245 • o.~ 10.12 t 0.36 34.2 93.4 0.32 0.233 ! o. 35.7 79.6 

11-10 11-18 0.453 s 0.014 
lo.24 z 0.37 36.2 89.4 0.70 0.333 ! o.oo6 50.4 ll4ol 

11-18 11-19 0.021 :I 0.003 10.26 t 0.37 31.5 68.7 0.09 0.025 ll 0.003 31.7 60.7 

• Cumulative error term repreeents the etandard ~eviation or duplicate uial1•••• 
•• Valuee extrapolated to midpoint or sampling period • 
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1.23 Richmond, California 

Since March 1958, ~recipitation collections have been made 

by Tracerlab, Inc. in stainless steel tubs (exposed surface 4.91 rt2 ). 

Precipitation data for Richmond, California a.re summarized 

in Table 6. Figure 6 graphically illustrates the cumulative sr90 

fallout. 
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TABLE 6 

STRONTIU14 90 IN RICBKOND, CALIFORNIA FALLOUT 

(Precipitation Collections) 

Collection 
Period 

trom to me sr9°/mi2 
Cumul~tive2 ga. Precipitation • s%9 o•• 1:1~~0 •• 
me Sr~O/mi sr90 in inches -

1958 
3-20 6-24 

6-24 6-30 

6-30 7-3 
' 0.009 :i 0.001 

0.0048 z 0.0005 

7-3 7-11 0.0136 • 0.0005 
0.0141 s 0.0005 

7-ll 7-18 . 0.019 • 0.001 
Wst 

7-18 7-25 000138 • 0.0005 
Oo0138 a 0.0005 

7-25 8-1 Oo081 a 0.004 
Ooo69 2 0.003 

,)-4 

//8-8 
8·8 0.007 i 0.001 

0.005 • 0.001 

8-15 

8-15 8-22 

8-22 8-29 0.005 s 0.001 
0.005 • 0.001 

8-29 9-6 

9-6 9-13 0.028 % 0.001 
0.021 t 0.001 

9-13 9-20 OoOo6 • 0.001 
0.005 • 0.001 

9-20 9-24 0.016 • OoOOl 
0.014 % 0.001 

5.75 ? 0.34 

20.1 
28.0 

18.4 
18.2 

12.4 
16.4 

22.5 
30.4 

.3.8 
508 

1506 
18.5 

12.0 

47.1 
32.6 

L..o 
6.2 

5.6 
6.4 

• Error term represents the standard deviation of duplicate analyseso 
•• Values extrapolated to midpoint or collection period. 
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2. Water 

2.1 Sr90 in Tap Water - New York City 

New York City tap water has been analyzed since August 1954• 

Until the end of November 1956, the sampling period lasted about two 

weeks during which time an average of 50 liters was collected (3•4 

liters per day}. Since December 1956, the collections are made over 

a period of a month and the total volume is about 100 liters. The 

strontium 90 content in µ~c/liter is shown in Table 7 for collections 

made in 1958. Data for collections carried out before 1958 have been 

presented in HASL-42 entitled "Environmental Contamination from Weapon 

Tests•. Data for all samples analyzed are presented graphically in 

Figure 7. The error term depicts one standard deviation due to the 

error in counting. 
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TABLE 7 

S'l'ROl'flUK 90 IN NEW YORK CITY TAP WATER 

Sampling Period 

1958 

January 

' February 

Karch 

April 

May 

June 

July 

August 

September 

October 

November 

December 

sr90 
µµo/l 

0.20 s 0.03 

0.20 :l 0.05 

0.027 t o.oo4 

0.028 .. 0.018 -
o.o4 % 0.03 

0.38 % o.o6 

0.09 A 0.01 

0.14 .. 0.02 -
0.128 ! 0.004 

0.05 2 0.01 

o.o66 • 0.002 
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3. Uptake of Strontium 90 

3.1 Milk 

Since early 1954, HASL has monitored milk tor atrontium 90 

activity. Powdered milk from Perry, New York and liquid milk purchased 

in New York City have been analyzed weekly. In 1955, five additional 

United States locations and Japan and England were included in the 

program. Samples have been received from England since April 1957 

but now serve cross-checking purposes since England monitors her own 

milk. Samples from Japan are received sporadically; samples from 

State College, MississippiJ St. Louis, MissouriJ and Portland, Oregon 

have not been received since 1956. These latter data can be found in 

BASL-42, "Environmental Contamination from Weapon Tests". 
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3.11 Monthly sr90 Levels in Powdered Milk from Perry, New York 

Since April 1954, 5-pound cans of powdered whole milk have 

been sent to HASL each wee~ from a milk powdering plant at Perry, New 

York. 

Table 8 summarizes 1958 data in µµc Sr9°/gram Ca. The data 

are graphed in Figure 8. The values through December 1~55 represent 

monthly avera~es of weekly samples, the error term representing one 

standard deviation from the mean. The monthly values for the year 

1956 represent one analysis and a standard error of counting since 

the weekly samples were pooled each month. Starting January 1957, 

the monthly composites have been analyzed in replicate, the values 

thus being an average and the error term one standard deviation from 

the mean. 
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TABLE 8 

FOWDERED MILK • PERRY, N»V YORK 

Sampling Sr90 
•on th µµcLg Ca 

JanuaTy 3.40 • 0.37 

February 3.57 ! 0.39 103 I Oo5 

Karch 2.99 • 0.36 

April 3.03 ? 0.53 

May 4.98 '! 0.32 

June 5.45 ! i.25 

July 8.60 ~ 1.20 

August 

September 

October 

November 

December 

• Extrapolated to midpoint of sampling period. 
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3.12 Monthly sr90 Levels in Liquid Milk from New York City 

Beginning in June 1954, a quart of liquid milk was purchased 

five days a week from a store near HASL. The labeled brands were 

varied to avoid sampling milk from particular farms. The daily samples 

were combined, evaporated to dryness, ashed and analyzed as a weekly 

sample. 

Since January 1957, the daily samples have been combined to 

form a monthly composite. 

Table 9 summarizes data in µµc sr90/g Ca. The data are 

graphed in Figure 9. The values through May 1956 represent monthly 

averages of weekly analyses. Since January 1957. the values represent 

averages of replicate analyses made on monthly composites. In both 

cases, the error term represents one standard deviation from the mean. 

From June through December 1956, no liquid milk samples were 

analyzed. This program was resumed after it was recognized that the 

powdered milk samples from Perry, New York did not represent the New 

York City milkshed. 
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Sampling 
Month 

Jamaa.17 

Pebruar7 

March 

April 

Kay 

June 

Jul1 

Augu1t 

Sept•ber 

Ootober 

November 

December 

Table 9 

Liquid Milk - )f.., York City 

Sr90 
)IPCLg Ca 

3.62 1 0.37 

3.93 1 o.3a 

3.20 • o.~ 

4.09 2 0.30 

3.92 s o~ 

io.16 ~ o.a2 

11.31 • 0.30 

10.91 ? 1.71 

10.54 s 0.73 

sr8J/!r90• 

2.6 2 0.5 

2.7 s o., 

• Extrapolated to midpoint ot 1ampling period. 
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}.13 Columbus, Wisconsin and Mandan, Horth Dakota 

Five-pound samples or powdered milk have been obtained 

weekly from milk powdering plants in Columbus, Wisconsin (powdered 

whole milk) and Mandan, North Dakota (powdered buttermilk) and 

composited on a monthly basis. 

Table 10 summarizes the data in µ~c sr90/g Ca. Figures 10 

and 11 graphically illustrate the data. The error term ia one 

standard deviation from the mean of replicate analyses. 



1957 

1958 

Table 10 

MONTm.Y sr9° LEVELS IN POWDERED MILK 

FROK COLUMBUS. WISCOISIH AND llAllWl, llORTB DAKOTA 

November 
December 

January 
February 
March 
April 
May 
June 
July 
August 
Septanber 
Ootober 
November 
December 

Columbus, Wisconsin ( ) 
sr96 sr89/ 1 

µµc/g Ca ,...,..--sr90 

4.36 :t 0.37 
4.2 :t 0.2 

4.21 " o.42 
4.12 ! 0.35 
4.oo ! 0.33 
4.76 ! o.44 
4.e1 :! o.41 

· 9.19 :l o.84 

3.6 :l 0.1 
1.4 :! 0.3 
0.9 ! 0.1 
1.6 ! 1.2 
3.6 :! 0.2 

Mandan North De.kota(2) 
, (1) sr90 sr89/ 

µµc/g Ca _..,.....sr90 

29 .. 57 :l 0.26 
20.u :1 o.66 

15-24 :t 0.53 
16.46 :! 0.63 
15.57 ! 0.64 
21.65 ! 0.72 
21.30 ! 4.34 
26.28 ! 0.56 
26. 7!~ :! 1.52 

1 .. 6 ! o.a 
5.0 ! 1,5 
4.3 ! 0.3 
4.3 :t 0.3 
7.0 :l 2.0 

Extrapolated to midpoint of sampling period. 
Buttermilk. 
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3.14 Monthly sr90 and Other Radionuclide Levels in Milk Sampled and 
.Analyzed by the u. s. Public Health Service. 

The U. s. Public Health Service (Department of Health, 

Education and Welfare) maintains a milk monitoring program of their 

own. The following tables of data were extracted from their reports. 
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Ro. Weapons*• 
Testa Reported 

Table lla 

• Concentration ot Long l!alt-liTed Radionuclidea in ~ilk 

(concentration expressed as µpc/liter) 

KIUtSIEDS 

Month conlii nen ~~ sac~nto Salt Lake City St. Louis Cincinnati llev York City 
1957-58 u. s. c81J7 Sr90 cs1J7 Sr90 csl37 sr90 cs1J7 Sr90 eslJ7 

Jan-April 0 11 ...., l 3 31.7 h.S 30.6 4.6 18.o 10.1 26.o S.5 37.8 
June Ii l 40.6 1.0 52.6 6.4 69.l 12.9 35.8 6.7 30.4 
Juq b 0 48.S ).6 51.0 4.9 61.) 11.0 .)6.2 S.l 22.8 
Aug 4 l 78.7 1.9 3S.O 4.1 36.4 7.7 40.) 4.4 48.8 
Sept. 7 3 44.2 l.S 154.4 4.3 6).7 9.1 Sl.3 5.0 69.l 
~t l .3 40.S 1.7 47.2 s.s 65.7 9.7 41.6 7.7 48.4 
llov 0 l 48.7 9.6 44.9 4.8 JS.1 7.8 36.2 7.0 4S.o 
Dec 0 l JJ.J 5.0 .35.4 ).O 48.9 7.1 41.3 5.9 40.2 
Jan 0 0 'iJ.6 S.9 38.S 3.0 41.l 1.9 48.3 4.1 29.S 
Feb 0 2 44.2 3.8 6S.3 2.2 44.7 1.0 ss.s 3.9 IP.3 
Mar 0 7 47.9 4.2 79.S 3.0 S4.7 10.0 61.6 4.1 S0.6 
Apr 0 2' 102.2 10.S 65.o 4.7 61..4 12.3 S0.2 6.4 44.3 

AVER.llll S0.3 h.9 58.6 4.l so.o 9.4 43.9 s.s b2.8 

• Table extracted from a paper, Campbell, J.E. et al, "The Occurrence ot Strontiuia.-90, Iodine-1.H, and other iadioauclidea in tillt - Mq 1957 
Through April 1958• • auta1tted to !!ASL by the U. s. Public Health Serrtce (Department ot Health, iducation, and Weltve). 

•• C-piled frca 't&J"ioue preH releuea • 

Sr90 

L.6 
5.1 
8.7 
6.9 
6.1 
s.o 
5.2 
5.o 
S.6 
s.2 
3.9 
h.O 

S.h 



$ 

lo. Vuapcmstt• 
'Pe.rt. Re--' 
Conti El.Be-

llcmtb nental 11ban 
19S'7-S8 u. s • 

.Jan-.\pril 0 ll 

-- 1 3 
June 4 1 

.Jaq 4 0 
AJlg 4 1 

sai:t 7 3 
Oct 1 3 
IDT 0 1 
Dae 0 1 
.JllD 0 0 

hb 0 ? 

llar 0 7 
Apr 0 2 

.&.RID 

yl31 

-
2SO 

-
10 

10 

20 
0 

0 

0 

0 

0 

10 

TatWI llb 

CgprentpUcm ot Short and Inteiwdiate Balt-U~ RmimacJ1de• iD Milk 
(concent.ratioa upreaad .. IZC/iiter) 

JIIU.<Ull!DS 

:'18..l~ L8kO (;!. t7 St. Lou1s ... 
eal.40 Sr.69 rlJl ea140 ~9 1131 eal4o ~9 1131 

- - - - - - - - . 
- - 440 71.S - uo 9h.7 - 370 

10.8 - - 197.9 - - lb6,8 - -
9.6 26.2 200 46 • .) 71.7 210 Sl.3 79.3 2'JO 

2S.O 14.1 740 83.0 SS.6 970 SJ2.o 243.2 430 
43.J 21.7 990 l30.8 90.S 890 120.9 141.9 JOO 

b6.9 9.2 0 S.l 23.S 0 8.3 66.h 0 
2S.7 21.h so 3.S u.1 0 16.h 29.S 0 
0 0 0 1.3 8.6 0 6.o 2S.S 0 

8.2 2.9 40 o.s 8.1 0 h.l 14.8 0 

6.4 17.S 0 o.3 3.3 0 4.6 19.1 0 

20.8 77.4 )0 0 2.2 100 so.2 JS.S JO 

JO.O 19.7 21.2 249 49.l 30.S 2S8 9h.l 72.8 136 

-Yon Ciq 

sa140 ar89 1131 sa140 Sr89 

- - - - -- - 40 - -- - - - -
98.8 87.J so 76.4 74.o 

12S.8 66.h JOO 12S.9 8h.l 
68.S l31.7 2SO lSS.a 122.0 
l3.3 48.9 100 3.S 37.h 
3.S 12.3 0 0 14.1 
0 o.J 0 0 s.s 
1.7 8.s 0 8.7 3.4 
1.7 S.6 0 0.9 2.6 
0 13.1 so 0 2.0 

34.8 u.s 19 U.6 38.b· 

• Table u:tracted ~ a paper. c..p11e11. J.B. et al. •fb9 0ccm'Tellce ot ltrontiua-90. lodiD.e-131. Uld Other Badiomlclid .. 1D Jlillc - ~ 1957 
Tbraug)l .lpl"il 1958". w1111tted to DBL b7 the u. 8. fllblic Beal.th Senice (Depar1act ot Bealtb,aluoation. ud Weltar•)• 

.. ec.piled ~ "l'ario- preae nleu .. ,. 
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-..:J 
0 

Radionuclide 

sr90 

1131 

sr89 

csl37 

Bal40 

Table llc 

Average Radionuclide Contribution of Mille Expressed 88' a Per Cent of 
Maximum Permissible Concentration for the General Population* 

MPC MIIKSHEDS 
(µ.µc/liter) 

Sacrmoonto Salt Lolce City st. Louis Cincinnati 

80 6.2 5.3 11.7 6.9 

3000 1.0 8.3 8.6 4.5 

7000 o.J 0.4 l.J o.6 

150,000 0.03 0.04 o.oJ o.oJ 

200,000 0.01 0.02 o.05 0.02 

New York City 

6.8 

2.6 

o.6 

0.03 

0.02 

• Table extracted from a paper, Campbell, J.E. et al, "The Occurrence of Strontium-90, Iodine-131, and Other 
Radionuclides in Milk - May 1957 Through April 1958", submitted to H.ASL by the u. S. Public Health Service 
(Department of Health, Education, and Welfare). 
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Table lld 

• Calcium Content of Mille §p!!Ples (grams/liter) 

Month BruCSHEDS 

1957-58 Sa.craJ113nto Salt Lake City st. Louis Cincinnati New Yorlc City 

May 1.127 1.114 1.200 1.146 1.008 

June 1.092 1.120 1.204 1.1s1 1.047 

July 1.102' 1.115 1.199 1.1.38 1.034 

Aug 1.114 1.125 1.200 1.142 1.038 

Sept 1.090 1.126 1,.204 1.157 1.033 

Oct 1.141 1.167 1.273 1.222 l.ll6 
Nov 1.146 1.172 1.298 1.192 1.101 

Dec 1.157 1.165 1.31.3 1.16~ 1.n6 

J~ 1.167 1.164 1.317 1.180 1.123 

Feb 1.123 1.092 1.310 1.154 1,.092 

Har 1.149 l.lSS 1.273 1.080 1.047 

Apr 1.146 1.1.31 1.244 1.144 1.078 

AVERAGE 1.130 1.137 1.253 1.156 1.069 

• Table extracted from a paper. Campbell. J.E. et al. "The Occurrence of Strontlum-9(), lodlne-1}1, and other 
Radionucl1des in Milk - )lay 1957 Through April 1958". subnitted to RASL by the U. s. Public Health Service 
{Depar'bnent of Health. F.ducation. and Welfare). 
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Tabla 12a 

* Radio~otivity in Milk: ATLANTA, GEORGIA 

--- -- -- ... _. ____ -- - ----- - --- - --- -·-- --·--- --- -11-

Calcium Content 
Date or grams/11 ter Radi oacti Vi. ty in uuc/ll tel"' 

collec- lodine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium - 137 
ti on 12 )(o. 

Sample Average Sample 12 Ko. Sample 12 110. Sample 12 )(o. Sample 12 Mo. Sample 12 Mo •• 
Average Average Average Average Average 

AVAILABIE ro DA'IE 

6-2-58 1.164 0 37 13.7 6 118 
7-2 1.158 22 'YJ 10.2 12 111 
8-2 1.188 65 114 11.9 50 10) 
9-2 1.154 20 72 13.8 7 79 

* This table was extracted from a press release (January 5, 1959) prepared by the U.S. Public Health Service 
which maintains a milk monitoring program or their own. 
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Table 12b 

* RadioactivitY. in Milk: AUSTIN, TEXAS 

Results of Composit~j)runpl~s for Period Ending September 1958. 
Calcium Content 

Date of grama/11 ter Radioactivi~· in uuc/liter 

collec- Iodine - 131 Strontium - 89 Strontium - 90 
ti on 12 Mo. 

Sample Average Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. 
Average Aver.age Average 

AVAILABLE TO DA'lE 

6-6-58 1.115 0 26 2.2 
7-3 1.144 i 3 15 3.5 
8-6 1.160 50 40 3.4 
9-4 1.121 16 32 ).9 

Barium - 140 Cesium - 137 

Sample 12 Mo. Sample 12 llo. 
Average Average 

1 74 
5 48 

18 51 
6 4) 

* This table was extracted from a press release (January 5, 1959) prepared by the U. S. Public Health Service 
which maintains a milk monitoring program of their own. 
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Table 120 

• Radioactivity in Jlilka CHICAGO, ILLIBOIS 

Results of Composite Samples for the Period Ending September 1958• 

Calcium Content 
Radioactivity in uuc/llter Oate of grams/11 ter 

collec-
Iodine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium - 17/ 

ti on 12 Mo. 
Sample Average Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Jlo. 

Average A"1"age Average Average Average 

AVAILABLE TO DATE 

7-16-58 1.069 124 58 7.1 36 U2 
8-18 1.098 43 64 9.3 18 88 
9-16 1.161 13 94 7.9 10 n 

-

• This table was extracted from a press release (Jamiary 5, 1959) prepared by the u. S. Public Health Seni.oe 
which maintaina a milk :monitoring program ot their VWJli.• 
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Table 12d 

Radioa~tivity in Milk*: CINCINNATI, OHIO 

Results of Composite Samples for Period Ending September 1958. 

Calcium Content 
Date of grams/11 ter Radioactivity in uuc/li ter 

collee- Iodine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium - 137 

ti on 12 Mo. 
Sample Average Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. 

Average Average Average Average Average 

10-18-57 1.222 300 132 7.7 68 42 
11-14 1.192 0 49 7.0 13 36 
12-18 1.162 0 12 5.9 4 41 
1-20-58 1.180 0 0 4.1 0 48 
2-16 1.154 0 8 3.9 2 56 
3-16 1.080 0 6 4.l 2 62 
4-14 1.144 1.156 30 135 13 42 6.1. 5.5 0 3~ 50 44 
5-13 1.161 1.158 0 123 70 44 8.6 5.a 16 33 50 46 
6-16 1.227 1.164 0 89 106 50 11.6 6.2 .36 33 78 51 
7-'20 1.002 1.159 107 91 194 62 13.0 6.8 l12 40 96 54 
8-13 1.102 1.155 42 76 97 63 7.5 7.1 84 39 84 58 
9-19 1.132 1.153 5 40 98 65 9.4 7.4 13 29 59 58 

• This table was extracted from a press release (January 5, 1959) prepared by the u. s. Public Health Service 
which maintains a milk monitoring program of their own. 
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Table 12e 

• Radioactivity in Milk : FARGO. NORTH DAKOTA 

Results of Composite Samples for Period Ending S~ptember 1958. 

Calcium Content 
Date of I grams/liter 

collec- · 

ti on 

6-7-58 
7-6 
8-3 
9-4 

12 Mo. 
Sample I Average 

1.112 
1.108 
1.116 
1.125 

Iodine - 131 

Sample I 12 Mo. 

30 
92 
48 
Z7 

Average 

Radioacti vi cy- in uuc/li ter 

Strontium - 89 Strontium - 90 

Sample I 12 Mo. Sample f 12 Mo. 
Average Average 

AVAILABLE ro DA'IE 

80 
142 

53 
140 

15.6 
16.3 
10.2 
14.1 

Barium - 140 

Sample f 12 Vo. 

18 
47 
14 
53 

Average 

Cesium - 137 

.Sample I 12 Mo. 

110 
147 
96 

113 

Average 

• This table was extracted trom a press release (January 5. 1959) prepared by the U. S. PUblic Health Service 
which maintains a milk monitoring program of their own. 
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Table 12t 

Radioactivity in Kilk•s NEW YORK. NEJI YORK 

Results of Composite Samples for Period Ending September 1958. 

Calcium Content 
Date of grams/liter Radioactivi Qr in uuc/li ter 

collec- lodine - 131 St.ron tium - 89 Strontium - 90 Barium - 140 cesium - 1.37 

ti on 12 J(o. 
Sample Average Sample 12 Mo. Sample 12 110. Sample 12 )lo. Sample 12 Mo. Sample 12 llo. 

Average Average Average Average Average 

tl0-15-57 l.ll6 250 122 5.0 159 48 
lll-15 1.101 :ioo 37 5.2 4 45 
tl2-15 1.116 0 14 5.0 0 40 
1-16-58 1.123 0 6 5.6 0 .30 
2-15 1.092 0 3 5.2 <j 46 
3-15 1.047 0 3 3.9 1 51 
4-15 1.078 1.077 50 79 2 38 4.0 5.4 0 42 J.J. 4.3 
5-15 1.036 1.072 32 74 23 37 3.6 5 • .3 5 38 40 43 
6-17 1.093 1.076 0 71 6.3 y:) 9.9 5.7 20 36 '71 46 
7-15 1.062 1.078 67 71 84 43 10.5 5.9 64 ~ 83 51 
8-15 1.048 1.079 fJJ 72 41 4D J.3 5.6 28 35 67 53 
9-15 1.241 1.096 10 48 73 7J 5.6 5.6 15 25 76 53 

• This table was extracted from a press release (January 5, 1959) prepared by the u. s. Public Health Service 
which maintains a milk monitoring program of their own. 
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Table 12g 

Radioacti vi ;ty in Jlilk• a SACRAMENTO, CALIFORNIA 

~ . - --- - - - - - , , -
Calcium Content 

Date ot grams/11 ter Radioactiviq in uuc/liter 

collec-
Iodine - 1.31 Strontium - 89 Strontl.um - 90 Barium - 140 Cesium - 137 

ti on 12 )(o. 
Sample A'verage Sample 12 Mo. Sample 12 )(o. Sample 12 Mo. Sample 12 110. Sample 12 )lo. 

Average Average Average Average Average 

10-14-57 1.141 20 22 1.7 4.3 40 
ll-14 1.146 0 9 9.6 47 49 
12-19 1.157 0 21 5.0 26 .3.3 
1-15-58 1.167 0 0 5.9 0 44 
2-16 1.12.3 0 .3 J.8 8 44 
.3-16 1.149 0 18 4.2 6 48 
4-14 1.146 1.1)0 10 )0 77 21 10.5 4.9 21 20 102 50 
5-15 1.141 1.1.31 0 27 .38 2.3 J.8 4.8 12 19 54 55 
6-15 1.122 1.133 240 26 40 24 1.1 4.s 6 18 79 58 
7-1.3 1.036 1.128 45 28 20 24 3.3 4.9 7 18 5.3 56 
8-17 1.150 1.131 22 29 24 24 6.8 5.3 0 17 65 55 
9-17 1.161 1.137 9 29 17 24 3.8 5.5 0 15 72 57 

• This table was extracted from a press release (January 5, 1959) prepared by the U. s. Public Health Service 
which :maintains a milk monitoring program. of their own. 
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Table l2h 

• Radioactivity in Milk a SALT LAKE CITY. UTAH 

Results of -- --- - -- - ----..,- --- -- ---r-- --- ------ - -- r- -- -- _ .. ~--
Calcium Contsnt 

Date of grams/11 ter Radioactivi v in uuc/ll ter 

callee-
Iodine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium - 137 

ti on 12 llo. 
Sample Average Sample 12 Vo. Sample 12 Mo. Sample 12 Jlo. Sample 12 Vo. Sample 12 Ko. 

Average Average .Average Average Average 

10-10-57 1.167 990 90 5.5 131 47 
11-13 1.1?2 0 24 4.s s 45 
12-15 1.165 50 ll ).0 4 35 

1-15-58 1.164 0 9 3.0 1 38 
2-17 1.092 40 8 2.2 0 65 
3-13 1.155 0 3 ).O 0 80 
4-14 1.131 1.137 ~ 249 2 ~ 4.7 4.2 0 49 65 59 
5-14 1.142 1.140 0 ~~ 26 ~ ) • .3 4.1 8 "' 42 60 
6-11 1.129 1.1.40 0 68 33 7.J 4.2 21 41 59 60 
7-15 1.068 1.136 156 184 26 33 4.7 4.2 16 26 40 59 
8-14 1.108 1.135 77 174 44 31 4.2 4.2 20 24 43 59 
9-13 1.207 1.142 14 ll3 44 30 5.0 4.2 14 18 ~ 51 

• This table was extracted from a press release (January 5, 1959} prepared by the U. S. Public Health Service 
which maintains a milk monitoring program of their own. 
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Table 121 

Radioactivity in Milk•a SPOKANE. 11ASBINGTOJJ 

Results of C ite Samoles for the Period Ending ,ber 1Ql;8 - - . --
Calcium Content 

Date or gram/liter Radioactl vi t7 in uuc/11 ter 

col lee-
Iodine - 1.)1 St.rmtium - 89 51rontiua - 90 Bariua - 140 Cesium - 137 

ti on 12 Ko. 
Sample Average Sample 12 llo. Sample 12 110. Sample 12 110. Sample 12 Mo. Sample 12 Ko. 

Average Average Avwage l'VV&ge Average 

AVAILABLE 'l'O DATE 

8-8-58 1.168 68 64 6.9 18 9.3 
9-J-58 1.163 11 4.3 8.2 5 78 

• This table was extracted from a press release (January 5, 1959) prepared by the U. s. Public Health Service 
which maintains a milk monitoring program of their own, 
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Table 12j 

Radioactivity in Uilk*: ST. LOUIS, MISSOURI 

.i.'-V~M.._..,WI VA. \JV.l.UJJ'Vt01~VV ""'t;;UJJ.tJ.L~Q .LV.L .. ._...l..L.U'-L ......._U..L.~ UQLILl'IWi!Ui.L'~,1. _.__, ''\.J• 

Calcium Content 
Radioactivity in uuc/liter Date of grams/liter 

col lee- Iodine - 131 Strontium. - 89 Strontium - 90 Barium - 140 Cesium - 137 
12 Mo. 

ti on Sample Average Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 )(o. Sample 12 Mo. 
Average Average Average Average Average 

10-17-57 1.273 890 142 9.? 121 66 
11-18 1.298 0 66 7.s 8 35 
12-18 1 • .313 0 30 ?.l 16 49 
1-17-58 1.317 0 26 7.9 6 41 
2-17 1.310 0 15 ?.O 4 45 
3-18 1.273 0 19 10.0 5 55 
4-16 1.244 1.252 100 258 J6 73 12.3 9.4 50 94 61 50 
5-20 1.259 1.257 0 234 107 76 10.0 9.4 14 88 94 56 
6-18 1.217 1.258 0 197 122 74 14.8 9.6 44 SJ 96 59 
7-16 1.1?5 1.257 624 233 306 99 18.? 10.2 229 90 160 67 
8-19 l.2eo 1.264 61 220 263 115 14.1 10.? 113 95 109 73 
9-16 1..30.3 1.272 19 141 283 118 15.4 11.2 48 55 104 ?6 

• This table was extracted from a press release {January 5, 1959) prepared by the u. s. Public Health Service 
which maintains a milk monitoring program of their own. 
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Table 12I 

C&l.ciua r 

--.. liter Iocline131 Strontium89 Strontium90 Barium 14o Cesium137 

Permiasible Ltll:1ta• 
Becofwer..tJed bJ' BalP&M 
ror Litetillle Bltposure 3,000*• 7,000*• SO.O*• 200,000*• 150,000*• 

Atl.allta, Ga. 1.1si. 20 72 13.8 7 79 

Austin, Texas 1~121 16 32 3.9 6 43 

ad.cago, Ill. 1.161 13 ~ 7.9 10 71 

CincSnnati, Cld.o 1.132 5 96 9.4 13 59 

Fargo, •• Dalt. 1.125 'Z1 140 14.1 53 113 

llev York, B. Y. 1.241 10 73 5.6 15 76 

Sacrallento, CalU'. 1.161 9 17 3.8 0 72 

Salt Lake City, utah 1.2<Y'{ 1Jt. 44 5.0 14 48 

Spokane, waab.:1ngton 1.163 11 .. 3 8.2 5 78 

St. Louis' Mo. 1.303 19 263 15.4 48 104 

* This table was extracted from a press releaae (January 5, 1959) prepared by the U. s. Public Health Service 
which maintains a milk monitoring program ot their O\me 

•• These limits a.re the maximum permissible limits tor lifetime exposure ot population groups to specific 
radioiaotopea in water and are deriTed. trom. thA current reoomnendationa ot the National Comnittee on 
Radiation Protection and Meaaurement. The limits haTe been generally accepted as being equally applicable 
to milk. 
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Permissible Limits* 
Recommended by 
BCRP&M tor Lifetime 
EJtposure 

Cincinnati, Ohio 

New York, N. Y. 

Sacramento, C&llf'. 

5a.l.t lake City, Utah 

St. Louis, Missouri 

Table 12L 

MILK SAMPLES • 
Yea.rl.y Av~e Levels tor Period End:lng September 1958 

in micromicrocuries per 11 ter ) 

Calcium Iodine131 Strontium89 Strontium90 Barium140 
grams/liter 

3,000** 7,000*• 8o.O*• 200,000*• 

1.153 40 65 7.4 29 

1.096 48 39 5.6 25 

1.137 29 24 5.5 15 

1.142 113 30 4.2 18 

1.272 141 118 11.2 55 

Cesium137 

150,000*• 

58 

53 

57 

51 

76 

• This table was extracted from a press release (January 5, 1959) prepared by the u. s. Public Health Service 
vrhich ma.inte.iu a milk m.oni toring program of their own. 

**These limits are the maximum permissible limits tor lifetime exposure of population groups to specific 
radioisotopes in water and are derived from the current recommendations of the National Committee on 
Radiation Protection and Measurement. The limits have been generally accepted as being equally applicable 
to milk. 



3.2 Other Foods 

3.21 Strontium 90 in Foods from Chile. 

Table 13 shows the results ot strontiU!ll 90 analyses on Chilean 

roods 1ampled during 1958. 

- 84 ~ 
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Table l' 

STROBTIUll 90 I» 1958 FOOD 8AllPLIS FR<ll CBILB 

Ash ~Ca Sampling d~ ~~ Weight in Ash Date g Aah g Ca Food Type Location -
122! Chi'le 

10.00 11 lllq' 7 0.05, ! 0.005 0.22 Alt alt a Santiago 

26.4 24 lla.y 7 o.~5 z 0.0003 0.01 Altalta Santiago 

9.00 7 lla.y 6 0.982 • 0.090 6.42 Potatoes Santiago 

8.oo 20 lla.roh 28 10.54 a 1.03 23.73 Potatoes Santiago 

10.00 10 lla.y 7 0.123 • 0.001 0.54 Deh1drated Greens Santiago 

4.oo 23 Kay 7 0.21 z 0.02 o.42 DehJdrated .ll.falta Santiago 
I 
CJ) 10.00 28 April 18 o.1QCJ z 0.011 0.18 Fish lleal Santiago 
\Tl 

10.00 7 April 18 0.678 • 0.054 4.36 Wheat Osorno 

6.oo 4 April 9 0.10 z 0.01 1.23 Potatoes Osorno 

10.00 29 April 18 0.980 • o.oeo 1.52 Powdered Milk "Chiprodal• Factory-<>eorno 

6.oo 7 llaroh 28 13.94 a l.o6 85.62 Wheat Flour San Bernardo 

lo.oo 12 Karch 28 0.121 s 0.085 4.6o Wheat San Bernardo 

2.00 47 April 18 2.e3 • 0.28 2.74 Wheat Plour Baquedano 

CBILBa 
8antiagoa -33° S 71° w 
Osorno• .-J 100 S ot Santiago 
Baquedanoa -10° • ot Santiago 
San Bernardo a -10 miles south ot Santiago 



3.22 Strontium 90 in Foods 1 Grass. Animal Bone and Water Analyzed 
by the Physikalisches Institut der Bundenstorschungsanstalt 
fur Kilchwirtschaf't 1 Kiel, West GermanJ• 

-~-



TABLE 14 

STRONT1U1' 90 Ilf FOO.tf>, GRASS, ANDW. BONE AND WATER* 

Food and Origin 

Kale., Sumner 1957 
only the edible part 
Sohleswig-Holstoin 

Potatoes., Fall 1957 
re.w., we.shed., with skin 
Sohleswig-Holstein 

Hee.d lettuce., Fall 1957 
only the edible part 
Schlesvti.g-Ho ls tein 

llead lettuce., Fall 1957 
only the edible part 
Schleswig-Holstein 

Parsley root., Fall 1957 
washed 
Schleswig-Holstein 

Parsley green., Fall 1957 
Schleswig-Holstein 

Onion., Fall 1957 
whole plant 
Unknown 

'White Cabbage., Fall 1957 
only the edible part 
Schleswig-Holstein 

Brussels Sprouts, Fall 1957 
only the sprouts 
Schleswig-Holstein 

Turnips, Fall 1957 
without lee.Tes, washed 
Schleswig-Holstein 

Cauliflower. Fall 1957 
only the edible part 
Schleswig-liolatein 

Vegetablea 

0.022 

0.017 

0.005 

0.009 

0.014 

0.0075 

0.005 

o.~ 

0.005 

·0.001 

s.-u. -
12 

20 

7 

20 

Asparagus, Spring 1958 0.0045 45 
only the stalk, washed 
S'Ohleawig-Bolatein 

* Submitted by the Physikalischea Institut der Bundeeforacbungaanatalt rUr 
Milchwirtschaft, Kiel, West GeraUJ7• 
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Food and Orig1 IJ. 

Rhubarb. Spring 1958 
onl.7 the et&lka 
Sohleewig-Bol1te1n 

Tomatoee. Sprimg 1958 
onl1' the fruit 
Sohleew.lg-Bolate1n 

Stringbeans. 1957/1958 
only the pode. dried 
Thai lam 

Cucumbers. 1957/1958 
only the trui't. dried 
Siam 

Lettuce• 1957 /1958 
only the edible part. 
Siam 

Green peas. Fall 1957 
driod 
Holland 

Vlhi te Beane• F&ll 1957 
dried 
Holland 

Hazelnuts. Fall 1957 
whole seeds 
Sicily 

Bananas. 1957/1958 
whole fruit 
West Indies 

Oranges• Spring 1958 
whole fruit 
Spain 

Plums. 1957 
South Atrioa 

dried 

TABIB lit· Cont'd• 

8r90 ppo4 a.u. -
Tegna'bl .. 

0.010 2.5 

0.010 80 

0.010 2.6 

0.020 ' 
o.o66 10 

o.Ql6 50 

-0.001 -1 

0.0015 

o.oo6 10 

•• • Submitted bf the ~11kali1ohes llustitut der Bunde1torsohungaanatalt fur 
llilchwirtschaf't, Kiel., West G•l'JllUl'1• 
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• T.ABIB 14- Cont'd• 

Food end OrigiA ar90 >el& a.v. -
Fruita 

Raieina, 1957 0.0019 5.0 
South Africa 

Candied 1ru1 t, 1957 0.005 10 
South Atr1oa 

GraiU 

Winter Beete, Pall 1957 0.0<11 1.9 
only the eeede 
Sohleswig-Bolatein 

~, Fall 1957 o.oL,s 
only the eeeda 
Amrwa 

Berley, Fall 1957 0.036 70 
only the 1eeda 
Sohleawig-Boletein 

Wheat Bran 0.010 80 

Vfueat Flour (low grad•) 
1957 troa 

0.072 80 alxed wheat 

'Wheat Flour ( 1eoondaz7) 
USA-Ge1"111a1Q' 

o.~ '57 

Wheat Flour 0.005 'Jl 

Rye whole grain o.028 'JO 

Rye Bran 
1957 from 

0.110 100 mixed rf9 

Rye Flour (low grade) 
GermazllY 
/import 0.053 57 

Rye Flour 0.005 20 

Oatmeal, 1957 o.ool6 8 
.Ar~entina 

Oat. Spal't -0.001 -1 

Oat Flour o.o65 34 
Oats 0.0-11 10 

•• * Submitted by the Physikaliaohea Inatitut der Bund.e1tor1chung1anatalt tur 
Milchwirtschaf't, Kiel, '\Vest Germany. 
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TABLE llr Cont'd~ 

Food and Origin 

Wheat (whole grain), Syria, 1957 

Wheat (whole grain'), Syria, 1957 

Barley, Syria, 1957 

Corn, A1'rioa, 1957•1958 

Wheat, Alaska, 1957 

Azl!seod, Syria, 1957 

Wheat, Congo, 1957 

Graina 

Rioe with hulla, 1957/1958; Ceylon 

Oats, Fall 1957 
Sobl~awig-Holateili 

Wild Rioe,,1957 
Unknown origin 

Corn, 1957 
Unkriown origin 

Lungfish, Spri12g 1958 
North Sea 

Red Peroh, Spring 1958 
North Sea 

.Herring, Spring 1958 
North Sea 

Hogs, Spring 1958 
Schleswig-Holstein 

" 
Goose " 

l'1•h -

o.oo} 

0.001 

0.005 

0.002 

o.ot.o 
0.020 

0.0025 

0.041 

0.010 

o.oo.; 

-0.001 

0.001 

0.001 

0.001 

.0.150 

0.300 

o.ltio 

s.u. -
7 

1 

10 

lJi 

100 

1.2 

6 

150 

15 

9 

1 

0.1 

0.1 

0.1 

1.6 

Seal " .-6.00l '-Oel 

• Submitted by the Physilcalischea Inatitut der BundesforsohU:lgsanstalt 
r\lr :Lfilchw1rtscha£t, Kiel, West Germany. 
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Food and Origin 

Bare, Spring 1958 
Sohleewig-Boletein 

Deer. male • 
Boree • 
I.emb • 
Deer, temale • 

Calf' • 
Ox. 1958' Thai land 

Hog, Thailand 

Bu:f'.f'alo, 1958, Ceylon 

Graae, Spring 1958, :liel 

Oru• 

Graes. Spring 1958,Jungtern Iahn.d 

TABLE 14- Cont'd.* 

sr90 µµo/c 

0.150 

0.150 

0.180 

0.250 

0.170 

0.120 

Other Imported J'oocl• 

Ground Nuts (kernel•). 1958 0.009 
China 

Ginger. 1958 
China 

Bitter Almond Nute, 1958 
China 

Cixmamon, 1957 
China 

Yellow Hens Egge, 1957 
China 

0.050 

o.024 

0.010 

s.u. -
10 

1 

o.e 

1.8 

11 

6o 

6o 

8 

•• * Submitted by the Physikalisohe1 Institut der Bundestorsohungsanstalt fur 
Milchwirtschaft, Kiel. West Germany. 
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Origin 

Kiel, 11/26/!;7 

Xiel, 11/28 ._ 121J/57 

Kiel, 12/11/57 (Snow) 

Kiel, 1/6 - 1/13/58 

~el, 1/13 ·- 21V5a 
Kiel, 2,/1+ - 2/11/58 

Kiel, 2/11 - 2/18/58 

Kiel,, 2/21 - 3/11/58 

Kiel,, 2/28/58 (Snow) 

Kiel, 10/17/57 

T@LE 14- Cont'd: 

sr90 ).Qlo,lu tar 

Rainwater 

o.e 

1.1 

Ta.pwa.ter 

• Submitted by the Physikalisches Institut d~r Bundesforsohungse.nstalt fur 
Milchwirtschaft,.Kiel, West Germany. 
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• TABLE 14- Cont'd-& 

Strontium 90 Content ot Several Cheeaee 

Origin sr90 ttec/g s.u. -
Denmark, 1957 0.038 2., 

Italy, 1957 o.~6 6.5 
Sw1 taerland, 1957 0.055 5.5 
Soaadinavia, 1957 o.o4l 5.1 

0.052 7 

Turd•, Late 1957 0.075 9.5 
Tume, Late 1957 o.ot.'O 3 
Tunia, April 1957 o.~5 1.1 

Tuni•, May 1957 0.083 e.9 

Jordan, October 1957 0.030 5 
IA9bano:n, January 1958 o.ooe 1.6 
Lebanon, January 1958 0.012 3 

Eut Africa, Fall 1957 0.011 o.8 

East Africa, Fall 1957 0.0085 1.3 
Eaa t Africa, Fall 1957 0.007 o.6 

Norway, February 1957 o.o4l 9.9 
Norway, February 1957 o.o44 9.9 
llorwa.y, January 1957 0.073 7.a 

Norway, January 1957 o.094 ll.5 

Norway, January 1957 0.057 5 
Norway, August 1956 o.o6o 6.6 

India, 1958 o.oo6 13 
Cyprus, May 1957 0.020 2 

Cyprus, February 1958 0.016 2 

Cyprus, January 1958 o.oo6 6 
Persia, February 1958 0.025 3.1 

Nakuru (Tanganyika, Barl:y 1958 o.024 3.6 
• Submitted by the Phyaikaliachea Inatitut der Bundeatorachungaanatalt 

riir Milchwirtachatt, Kiel, West Germ&.DY• 
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3.23 A SURVEY OF RADIOACTIVE RESIDL"ES IN FOODS 
BEFORE AID AFTER 1945: EVIDENCE OF POSSIBIE 

FAI..Umr CONl'AMINATION 
By 

Edwin P. Laug and Wendell c. Wallace 
Food and Drug Administration 

u. s. Department of Health, Education, arxi Welfare 

This report covers results of a survey comucted over the past two 
years to detennine to what degree: foods may have become contaminated with 
radioactive fallout. It has been assumed that no significant man-made 
radioactive contamination could have occurred prior to 1945, the year the 
first experimental and military nuclear devices were exploded. Foods 
produced before am after this critical date have therefore been examined 
for total radioactive content adjust.ed for the presence of potassium 40, 
a w.1.dely distribu~ed naturally occurring radioactive isotope. It is 
possible that other naturally occurring radioactive substances may 
contribute to the total. This contribution is extremely small, am while 
it may vary from food to food there is no reason to expect it to vary 
w1 th time. Consequently if we consider the ra.dioacti ve content of all 
pre- 145 foods as a base line, any increase over this in food produced 
since 1945 can be interpreted as man-ma.de radioactive contamination. 
This contamination is presently contributed mainly by fallout from 
weapons testing, but it can be expected also to reflect the presence of 
nuclear power plants and other applications. 

In January 1957 1 in response to an appeal by the Food and Drug 
Administration, nearly a thousand samples of food antedating 1945 were 
submitted. These foods caine from private homes and the food industry; 
some even from the caches of the Shackleton and Byrd Antarctica expedi­
tions dating back to 1906. In addition, an equal number of post-•45 
samples were collected mostly from retail outlets. The program is now 
current, with certain items under more intensive surveillance than 
others. 

The following categories were examined for total radioactivity: 
vegetables, fruits, fru~t juices, sea foods, dairy products, bread, meat 
products, wheat, sugars, jams and jellies, cocoa a.i..d cocoa beans, tea. 
Nearly half of the samples analyzed were fruits and vegetables. 

Results 

I. Vegetables. Analyses of the following number of samples of 
different vegetables, about half of each of l"hich were produced before 
1945, revealed that the post-•45 samples showed no significant increase 
in total radioactivity: potatoes, 29; corn, 90; beans, 132; peas, 92; 
beets and turnips, 40; carrots, JO; spinach, ·27 and miscellaneous, 90. 

Cont'd• 
For delivery at 72nd Annual Convention, Association of Official Agricul­
tural Chemists, Washington, D. c., October 15, 1958, 10:00 a.m., EST. 
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cont'd. 

II. Fruits. Analyses of the following number ot samples ot 
different fruits, about half of each of which were produced before 194S, 
revealed that the post-•45 sR.I!lples showed no significant increase in 
total radioactivityt pears, 48; cherries, 61; peaches, 891 apricots, 281 
plums, 61; tomatoes and tomato products, 1.34; berries, 73; fruit juices, 
78 and miscellaneous, $7. 

III. Sea Food. $1 samples of miscellaneous fish varieties am 
32 samples of oysters and clams, half of each of which were canned after 
1945, exhibited a trend toward higher radioactivity. However, imividual 
shellfish values showed a significant rate of increase when plotted by 
years since 1944. Other types of sea food such as shrimp, lobster and 
crabs showed no trend whatsoever. 

IV. A number of unrelated items were also examined for total radio­
activitY. Analyses of the following numbers of samples revealed no increase 
in total r~dioactivity: meat products, 26; wheat, 47J sugar am jams, )8. 
In the case of bread where there were unfortunately no pre-•4S samples 
available there was no evidence of total radioactivity tb~t could not be 
accounted for by the potassium content. On the other hand in cocoa and 
cocoa beans there was a radioactive content greater than could be accounted 
for by potassium. Without comparison with pre- 145 samples it could of 
course not be determined whether this excess radioactivity had been caused 
by fallout contamination. 

V. In consonance "'1th the findings of other investigators, the 
analyses of dairy products consisting· chief~ of fresh f'luid milk, 
evaporated milk, milk powder urrl cheese, show a statistically significant 
increase in total radioactivity in those products produced since 1945. 

VI. The largest increasfJ noted was in tea. While the examination 
of 36 rre-•45 samples showed no radioactivity on the average in excess or 
that accountable by potassium, 78 post-'45 samples chiefly from 1956 and 
1957 harvests showee radioactivity that averaged about 30 times greater, 
with 6 individual samples ranging as high as 109 to l35 times greater. 
In terms of micro micro curies per kilogram of tea leaves the average 
value for the 78 samples was 13,500. While no specific isotopes have been 
identified we may assume that at least 1% of this activity could potentially 
be Sr 90. It could therefore be possible that many of the tea samples 
examined contain Sr 90 in excess of the present tolerance of 80 micro micro 
curies per kg., but analyses of strong tea brews revealed that only about 
17% of the radioactivity was extracted. It can be concluded therefore that 
the beverage as conunonly consumed would not contain over-tolerance amounts 
of Sr 90. 

Conclusion 

Compared to food samples produced prior to 1945 this survey shows 
that the great majority of post-•45 samples do not carry significant 
burdens of radioactivity. Notable exceptions are certain sea foods, dairy 
products and tea. 
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