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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 - Micromicrocuriesper liter
 

October November December

Atlanta, Georgia 10.4 8.8 10.2

Austin, Texas Sel 407 26

Chicago, Illinois 6.0 Bely 720

Cincinnati, Ohio 8.6 15.2 9.6

Fargo, North Dakota 1520 11.5 12.3

New York, New York 95 8.8 79

Sacramento, California 1.4 6.1 hee

Salt Lake City, Utah el 502 6.1

Spokane, Washington 8.6 11.9 8.6

St. Louis, Missouri 12.2 20.1 15.6

- iii -



Abstract

This report is one of a sequence of quarterly reports,

each designed to up-date its predecessor beginning with HASL~lj2,

“Environmental Contamination from Weapon Tests". Herein are

reported data which have accrued since HASL=-51. In particular,

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

and foods are given, based on data available from November 1, 1958

to January 30, 1959.
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Introduction

Quarterly 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 we urge other investigators

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

publication in succeeding summaries. 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

four contractor laboratories - Nuclear Science and Engineering 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 phase 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 programe



Fallout Monitoring and Documentation

1. Deposition

The two important features of deposition are the total

accumulated fallout and the fallout rate. The measurement of fallout

rate requires collection over relatively short periods, usually on

the order of one month, and radiochemical measurement for sr9°, The

stainless steel open vessel or pot,when exposed continuously, collects

both dry fallout and material carried down by precipitation. The

material carried down by individual rainfalls is also monitored to

obtain meteorological information as to the probable atmospheric

souroe of fallout. Such short term collections may also be analyzed

for sharter-lived isotopes to estimate the approximate age of the

radioactive debris.

The radiochemical analysis of soils allows direct measurement

of fallout accumulated since the start of testing.



lel Pot Fallout Collections for Radiostrontium

lell New York City

The New York City collection pot (exposed surface 0,82 re?)

is maintained on the roof of the Health and Safety Laboratory building.

The following are the conditions of collection and analysis:

le Samples were collected weekly from February 195 through

December 1956.

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

3. Duplicate pots have been exposed since July 1956,

lk. Samples have been collected at the end of a calendar period

regardless of whether this coincided with the end of a period

during which precipitation occurrede

Recent results of New York City fallout are summarized in

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

Normally the cumulative error term represents the counting

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

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

cumulative error term,



TABLE 1

STRONTIUM90 IN NEW YORK CITY FALLOUT

(Monthly Pot Collections )

  

Collection Period 2 Cumilative sr89 ° Precipitation
from to mo Sr90/mi mo S8r90/mi? gr70 (inches)

2-1-5, 12-31-57 _— 59227 2 0.75 -o ==

1998 January 1.20 2 0.0 2an eS ne 4052 2 0675 7 3.79(6)

February 1.23 4 0.07 441.75 2 0675 13 2.98(6)

March 0.94 + 0. 16
° 34 2 eee 2.6, 2 0.75 18 3.19(6)

April 1.52 2 0.4202) 417 2 0086 «010.5 2 6(2)

=

6,4,(6)

may ra : Oe 6.80 2 0.86 x 3.25

J 84 2 0.06
~ et 2 ores M85 20086 =D 2055
July 1.58 2 0.299) 50.13 20.91 282 564) 3.68

August 0.60 20.0542) 50.73 2 0.91 38 ¢ 789) 2.36

September 0.65 I 0.1162) 51.38 * 0.92 28 4 1(2)

October 1.06 2 .0633(2) 52h 20.97 53 ¢ 15(2)

December

* At midpoint of collection period.
3 The mean end standard error of four analyses.
2) See Footnote 1. Only two of four samples were analyzed for sr89,

Therefore this term represents an average ratio and standard deviation
of two Sr89/8r90 ratios.

(3) The mean and standard error of three analyses. |
(4) Represents an average ratio and standard deviation of three sr°9/gr90

ratios.
(5) Represents an average ratio and standard deviation of four gr89/gr70

ratios.

(6) Replaces values previously reported in HASL-5l.

-~-
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1.12 Other Continental United States Sites

Monthly fallout collectors are maintained at other sites within

the continental United States. Exposed surfaces of the collectors are

0.82 et? except at Lemont, Ille (0075 rt") and Richmond, Calif. (4.91 rt").

At Pittsburgh, Pa., Westwood, N. Je, Houston, Texas, and Richmond, Calif.,

two collectors are exposede

Table 2 summarizes the most recently analyzed monthly

collections. The 3r99/gr90 ratios have been extrapolated to the midpoint

of the collection period. The cumulative levels of strontium 90 for each

site are plotted in Figure 2, pages 19 and 20,

Explanation of Brror Terms in Table 2

The counting error is shown in the column “mc gr99/miee and

4e used to compute the cumulative error term when only one collector is

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

incorporated into the cumulative error terme



TABLE 2

 Sr90 IN FALLOUT AT OTHER UNITED STATES MONITORING SITES

(Monthly Pot Collections)

Alabama, Birmingham

    

Collection Cumulative sr89_ -* Precipitation
Period mo $r90/nie me Sr90/mi@ $r90 (inches)

1957
April

to --- 5205 4 0,12 - -~
November

December O40 F 0.02 5.45 2 0.12 18 4.01

1958
January 0.6 * 0.03 6.11 3 0.12 17 32

February 0.2, 20.01 6.35 2 0.13 12 5.1

March 0-38 t 0.02 6.73 a 0.13 16 3203

April 1.67 20.00 8.40 2 0-13 4, 3.51

May 1.17 * 0.05 9.56 2 0.14 1S 2033

June 0.65 20.04 10.21 t 0.21 © 29 3.10

July 2.11 20.02 12.32 t 0.14 le 6.79

August 1.06 20.04 13.38 2 0215 Uy 1.98

September

October

November

December

* Values extrapolated to midpoint of collection period.

-7-



California, Richmond

TABLE 2 - Cont'd.

Precipitation

    

P

Collection Cumulative 0
Period me Sr90/mi® me Sr9OAnd Sr (inches)

1958

March 20

heli7 2% 0,07 20
to 3.00 20,05 2e74 2 1-04 25 6.644

April 3 6
0.38 2 0,01 1

%o 0.36 20.01 4ett # 10h ll 2097
April 30

0 £ 0.01 20

0.21 2% 0.00 6
June 0.12 £0.00 ‘465 # 1605 12 0647

0.016 2 0.003 19
July 0.062 2 02003 4.70 2 1,08 * 0

0.020 2 0.001 7

September

October

November

December

* Values extrapolated to midpoint of colloction periods



TABLE 2 - Cont'd.

California, West Los Angeles

    

Collection Cumlative sr ° Precipitation
Period mo 8r90/mi2 mo Sr90/mi2 0 (inches)

1956 December
to “<= L.7 2 0.09 - -

1957 November

December 0.20 20.01 oo # 0.10 20 2.10

1958 January Oly * 0.02 5.37 2 0010 1, 119

February 0.90 % 0.05 6.28 # Ooll 11 6.26

March 1.30 40.08 7458 2 0013 oh 5.25

April 1.50 20.00 9.08 2 0.13 9 20

May 0.05 20.03 9613 2 Oolh 33 0.01

June 0.10 20.01 9.23 2 0.14 L trace

July 0.14602 0.003 9039 * Oolk 2 trace

August 00.08 0.01 9.16 4 0.14 36 0.02

September

October

November

December

* Values extrapolated to midpoint of collection period.



Florida, Coral Gables
 

Collection

Period

April 1957

to

January 6, 1958

1958
January 6

to

February 6
to

March 6
to

April 6
to

May 6
to

June 6
to

July 6
to

August 6
to

September 6
to

October 6
to

November 6
to

December 6
to

January 6, 1959

TABLE 2 - Cont'd.
 

 

wo si0/ni? gevarStre “7go0 Peat)
--- 5.63 2 0.07 -- -~

0.29 20.01 5.93 # 0.08 15 2.63

0.22 40.01 6.14 2 0.08 11 1.76

0.60 40.00 6.74 2 0.08 9 5.08

Ol9 + 0.03 7-23 2 0.08 19 1.70

1670 2 0.04 8.93 2 0009 26 16.47

1.39 2 0.08 10.32 # 0.12 16 9.31

0.77 # 0.02 11.09 * 0.12 54 4.30

6.20 2 0.12 17.29 + 0.17 9 9.82

3.76

« Values extrapolated to midpoint of collection period.

- 10 -



Illinois, Lemont

Collection

Period

December 1956
to

December 19, 1957

1958
January and
February

March

April

May

June

July

August

September

October

November

December

TABLE 2 = Cont'd.

   

89 *
Cumulative Sr Precipitation

mo Sr90/mi= mo. 890/mi2 ee: (inches)

“<= 5.94, 2 0.07 -- -=

0.30 20.00 6.2) 2 0.07 9 LehS5

0033

0.57 2% 0.05 19 1.6,

Oo79 * 0.03 17 312

87 2 0.03 13 6643

0.09 + 0.01 12 Le7h

3-67 + 0210 6 2e51

* Values extrapolated to midpoint of colleotion period.

-ll-



TABLE 2 = Cont'd.
 

New Jersey, Westwood ‘
*

 

  

Collection > Cumulative GC Precipitation
Period mo Sr?0/mi me Sr90/mie Sr? (inches)

1957
August

to =< 4s78 @ O45 --
December

1958

1.15 8 0.02 ~
January 1°53 # 0.02 6431 4 Oe71 o« 6.2

0 # 0.01 —_
February ou” 2 0.02 70h, a 0,81 --

0 t 0.02 : —

March 123 2 0.02 8.06 @ 0.81 om 4.92

1,61 @ 0. 28
April 1.85 z 908 9079 3 0.82 17 6438

2.66 * 0.0 uu
May 2.95 2 3.03 12,60 2 1.) 12 3298

1406 & 0,03 11

1.10 # 0.02 8
July 1,11 * 0.02 14.76 2 1.04 fo

le2l 2 O- eL

067 8 0.02
September Ors 2 0,02 16.48 2 1,06 OS

1.67 * 020
October We 4 ae 18,12 2 1.06 af

November

December

* Values extrapolated to midpoint of collection period.

-~ 12 -



Oklahoma, Tulsa

1958

 

Collection

Period me gr70fai®

January 0035 I 0.02

Pebruary 0.40 t 0.02

March 2ee9 z 0.06

April 1
to 2.0, 2 0.15

May 5
to 2.22 * 0.67

June 1

June 1.47 2 0.05

July 1092 2% 0005

August 1.05 s 0.03

September

October

November

December

TABLE 2 - Cont'd.

Cumlative

mc sr70/ui®

0.35 2 0.02

0e75 2 0.04

30k L
g 0.07

0.16

0.69

5288 a]

8.10 i
e

i
e9057 0.69

11.49 2 0.69

12.54 £ 0.69

5.
19

9

17

21

il

i5

88

53

* Values extrapolated to midpoint of collection period.

-13.-

Precipitation

(inches )

1.78

0286

6.14

L.6k

3hh



TABLE 2 = Cont'de

Pennsylvania, Pittsburgh
*

Collection Cumulative C0 Preci pitation
sr

  

Period me sr?0fie me Sr90/mie (inches)

1957 }
July 3

to --- 2.07 * 0.21 =~ =<
December 31

1958

January oer : DoF 2.64 # 0.21 ; 5 eh0

e 1
February O53 : ee 2.95 2 0.21 < 1.00

March on ; ne 3436 #0.2e1 rs 5036

(1620 2 0. 1 -
April 0.54 z OSL 4.23 B 0.50 3 587

076 2 0.04 11
May 5.43 i 0.04 4.98 z 0051 13 5200

2.28 # Oly 1 ,
June 2.15 ® 0,12 719 2 0052 17 228

le Z 0-6 1 ,
July ' ae 2 Dae 922 a 0.56 2 8.20

| 1 # 0.08 0
August ie 20,12 10.67 2 0.57 eo

September be : 3.03 11.26 2 0.57 57

O- # 0.02
October oe ZI 0,02 11.74 zt 0.57 32

November

December

* Values extrapolated to midpoint of collection period.

-U,-



TABLE 2 ~ Cont'd.

South Dakota,Vermillion

    

Collection 2 Cumulative sr99 ° Precipitation
Period mo Sr90/mi~ mo Sr?9/ni2 6r90 (inches)

1957
April

to n= 9.18 7 0.19 —— =n

December

1958
January 0.08 2 0.01 9-26 # 0.19 17 0.22

February 0.38 * 0.02 9.44 2 0.19 13 2e13

April 2.5421.00 12.38 2 0.19 12 5015

May 2.28 20.06 14.66 2 0.21 12 1.85

June 0.16 2 0.02 U,.82 z Oe2l 5 1.209

July 22 20.08 1762) 2 0.22 31 Lyols7

August 0.50 20.02 17-7) 2 0.22 ag 0019

September 0.88

October

November

December

* Values extrapolated to midpoint of collection period.

-~15-



Texas, Houston

Collection

Period

1958

May

June

July

Aug. 1-Sept. 8

September

October

November

December

mc sr7°/as2

0037 % 0,01

0038 2 0.02

067 2 0.03
Oe7i % 0.02

0062 2 0.02
0,48 # 0,02

0.61 2 0.02
0061 4 0.02

TABLE 2 - Cont'd,
 

Cumulative

mc sr90/ni=

0.38 2 0.01

1,08 @ 0,32

1.63 * 0.52

202k ¢ 0052

xe

 

a

5 1.55

7 2410

oe 1694,

2 belly

* Values extrapolated to midpoint of collection period,

~16-



TABLE 2 - Cont'd.

Uteh, Salt Lake City

Collection

Period

1956 December
to

1957 December

1958
January

February

Maroh

April

May

June

July

August

September

Ootober

November

December

ms 8r90/mi2

0670 2 0.05

1.10 2 0.04

1-47 2 0-08

2.10 2 0.05

1.30 2 0.06

0-28 + 0.02

0.060% 0.003

Oe71l 2 0211

Cumulative

mo $r90/mi2

13.06 2 0.19

13-76 2 0.19

14.86 2 0.20

16.33 2 0.22

18.43 2 0.22

19.73 2 0.23

20.01 4 0.23

20007 2 0.23

20078 = 0.26

sr9 $0

il

w
o

109

* Values extrapolated to midpoint of collection period.

-17 -

Precipitation

—(inches)

0.87

2.20

2019

2092

0030

0-0),

0205

0.23



TABLE 2 = Cont'd.

Washington, Seattle

  

Collection Cumative,, sro9 Preoipitation
Period mo Sr90/ai? mo 899/mt Sr70 (inches)

1958
April 18

to 0651 20.01 0.51 2 0.01 15 1.34
April 30

May 2.12 + 0.06 2.63 2 0.06 6 0.92

June 0057 t 0.05 4.20 2 0.08 26 0.72

July 0.0402 0.003 3.2) 2 0.08 rm trace

August 0.32

September

October

November

December

* Values extrapolated to midpoint of collection period.

-18-



FIGURE 2

Sr70_ IM FALLOUT AT OTHER CONTINENTAL U. 8. SITES

(Pot Collections)

Motes The curve for each site begins at sero mo/ai@ on the Y-axis,
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1.13 Sites Outside Continental United States

Monthly fallout collection pots (exposed surface 0.62 rt?)

ere maintained at stations outside the continental United States.

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

on pages 0 and i depicts the cumulative levels of strontium 90

at each site starting from the most northerly latitude and

continuing southward.

The sr°9/gr90 ratios are for the midpoint of the collection

‘ periods

The error term represents the standard error of counting.

~ 21 -



Australia, Adelaide

1958

Period

Collection

July

August

September

October

Australia, Brisbane

1958
July

August

September

October

Australia,Darwin
 

1958
July 0 elt

August

September

October

Australia, Melbourne
 

1958
0.08

0.05

June

July

August

September

October

November

TABLE 3

OUTSIDE CONTINENTAL UNITED STATES FALLOUT MONITORING SITES

(Monthly Pot Collections)

me Sr90/mi2

0016 20.01

0.011 I 0.001

t 0.002

2 0.01

2 0.01

* Values extrapolated to midpoint

  

Cumulative sr89 Precipitation
mo Sr0/mie Sr? (inches)

wy ’

0

13

0.08 2 0.01 5

0.13 * 0.01 1

of collection period.



TABLE 3 - Cont'd.

Australia, Perth
 

 

¥

Collection Cumulative sr? Precipitation
Period mc 8r90/ni® mc 8r99/mie Sr? (inches)

1958
June lleJuly 1 0.093 2 0.003 0.093 2 0.003 9

July 0.156 2 0.001 0.249 4 0.003 15

August

September

October

Australia, Sidney

1958

 

June 3-duly 1 90.34 20.02 00s 2:02.02 i

July 0.26 4# 0,01 0.60 + 0.02 2b

August

September

October

Australia, Townsville

1958
June 6-July 1 0.25 20.01 0.25 *# 0.01 16

July 0.10 20.01 0.35 20.01 k

August

September

October

* Values extrapolated to midpoint of collection poriod,.

- 23 -



TABLE 3 ~ Cont'd.

Austria, Klagenfurt

   

=

Collection > Cumulative 8150 Precipitation
Period me Sr?°/ni mo Sr?0/ni@ Sr70 (inches)

1957
August

to --- 1.81 2 0.06 -- --
November

December 0.09 2 0.02 1.90 * 0.06 27

1958
January 0.13 ¢ 0.01 2003 Y 0.06 25 2.73

February 0017 20.02 2.20 * 0.07 10 2.34

March 1.15 2 0.05 5235 2 0.08 2g 1.56

April 1.26 20.06 1,61 3 0,11 18

May 1.56 —

June 8.19

July 3.51 I 0.12 5.07

Augyst 6.63

September

* Values extrapolated to midpoint of collection period.



Austria, Vienna

TABLE 3 = Cont'd.

 

* Values extrapolated to midpoint of collection period.

Collection Cumulative sr? Precipitation
Period mo Sr7°/mi2 mo gro0/ma2 8x90 (inohes)

1957.
June

to <= 4.03 2 0.11 ~~ on
November . |

_. December Oo11 20.01 4.24 2 0.12 22

1958 3
January 0.16 20.01 4.30 2 0.11 25 1.17

February '0027 20.02 4.57 % 0.12 wy, 2.34

Maroh 0035 20.01 4.92 4 0.11 15 2073

April Oe71 * 0005 5.63 2 0.12 18

June 3.13 4 0.08 1 5.85

July 1.07 2 0.03 12 1095

August 509

September 3051



TABLE3 - Cont'd.

Brazil, Manaus

Collection

Period mc sr70/ai®

8/3 to 8/29 Col 2 0.02

 

1958

Brazil, Rio de Janeiro

1956 September
to -o-

1957 February

1957 March 1
to 0,10 x 0,02

April 5
to Oe 2 0.02

May 1

June 0,00 # 0.02

July 0.03 £ 0.02

August 0039 2 0.04

Chile, Santiago

1958
June

duly 0.13 2 0.01

August

September

ot
sr69 Precipitation
 

Cumulative

me Sr90/nie gr70 (inches)

0.60 2 0.07 21

0.50 * 0.07 -- ~o

0.60 2 0.07

0.74 I 0.08 1.95

0.7) ® 0.08 1.56

0.77 * 0.08 0.78

1.16 2 0.09 2673

53

* Values extrapolated to midpoint of collection period.

- 26 -



Columbia, Bogota

1957

1958

* Values extrapolated to

o
o

TABLE 34 - Cont'd.
 

 

Cumulative

mo 8r90/mi2

0.04 2 0.01

0-05 2 0.01

Sample not available

Collection
Period me 8190/ma©

August
to wan

September

October $0.01

November

December $0.01

January 0.01, 2 0.01

February 0.04 I 0.01

March 0.12 2 0.01

April 0,03 2 0.02

May 0.12 2 0.01

June 0.02 Zz 0.03

July 0.10 2 0.01

August

September

0.06 2 0.02

0.10 2 0.02

Ol, + 0.02

0-26 2 0.02

Oo29 2 0.03

o
dO41

0-43

0053 * 0610

0.03

i 0.03

= 27 =

12

15

33

3

133

43

midpoint of collection period.

Precipitation
(inches)

4.63

1.70

Ooh

0035

0.61

179

2.89

1205



TABLE 3 - Cont'd.
 

Hawaii, Oahu (Coconut Island, A.E.C. Laboratory)

Collection Cumalative sr°9 Preoipitation
Period mo 8r90/mi2 mo Sr90/me@ $r90 (inohes)

June 1957

to — 82 2 Oelk — -—=

January 6, 1958

1958 to

February 3 0.32 % 0.02 5014 2 O14 15
to

Maroh 3 0-95 a 0.05 6.09 2 0.15 10

to
April 1 1.68 # 0.09 Te7T I O17 15

April 1.98 2 0.12 9075 2 0.21 18

May

June 1.13 % 0.03 27

July 0.16 t 0.04 eh,

August 0090 * 0.06 35

September

October

* Values extrapolated to midpoint of collection period.



TABLE 3 ~- Cont'd.
 

Hawaii, Oahu (Coconut Island, Weather Station)
*

Collection Cumlative ee Precipitation

Period mo Sr99/mi2 mo Sr90/mi2 gr90 (inches )

July 1957
to -— 3.93 2 0.02 - -

January 6, 1958

1958 to
February 3 0.22 * 0.01 h.15 2 0.02 15

March5 0.70 # 0.05 4.85 4 0.05 © 9

April2 1.65 # 0.08 6.50 # 0.10 Ww

May 0.90 # 0.02 7l,0 % 0.10 18

June 0.08 # 0.02 748 2 0.10 2

July 1.16 20.0: 8.64 2 0.11 5

August 0.51 F 0.05 9-15 2 0.12 Lé

September

October

* Values extrapolated to midpoint of colleotion period.



TABLE 3 = Cont'd.

Hawaii, Oahu (University of Huwaii, Gartley Hall)

  

Collection Cumulative a9)<5 Precipitation
Period mo 8r90/m2 mo 8r90/mi2 r?° (Anohes)

June 1957
to --- 2.81 4 0.10 ~< --

January 6, 1956

1958 to

February 3 0.71 # 0003 3052 I 0010 15
to

Maroh 3 0.36 20.02 43.88 2 0.11 11
to

May

6/6 - 7/1 1.21 # 0.05 2

July 0.07 2 0.01 55

August 0070 2 0.03 54

September

October

* Values extrapolated to midpoint of collection period.
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TABLE3 ~ Cont'd.

Japan, Hiroshima

 

-31-

* Values extrapolated to midpoint of oollesotion period.

Collection Cumulative sr°9 Preoipitation
Period m 8r90/m? im Sr?0/m® 190 (inches)

August 1956
to —— 5.80 2 0.12 ao a

December 1957

1958
Jenuary 0.2 2 0.0, 6.04 £ 0.13 23 2065

February 0.25 2 0.01 6029 2 0013 20 2.95

March 0.92 20006 7.21 2 0.14 11 4.88

April 3637 70002 10.58 * OW1y 10 10-49

May 1.06 20.06 11.44 2 0.15 1, 307k

June 0064 2 0002 12.28 £ 0.15 11 3.98

July 0.43 20.02 12671 * 0015 0 6.90

August 266 2 0007 15237 & 0017 17 9.87

September 5059

Ootober



TABLE 4 = Cont'd.
 

Japan, Nagasaki

*
Collection Cumulative 50 Preoipitation
Period mo gr70Ante mo Sr 0/mi2 $r90 (inches)

August 1956
to oan 7290 2 0015 o- --

December 1957

n998 Jamary 0.60 20.05 8.50 2 0.16 16 2.50

February 0055 20.03 9.05 2 0.16 9 2077

March 1.13 £0.06 10.18 * 0.17 wy 5038

April 2252 20.07 12-70 t 0.19 15 1.94

May 1.75 2 0.06 U.lS ZF 0020 4 729

June 0.88 2 O.11 15.33 * 9.23 35 593

July 210 #0605 17043 F 0423 86 1.33

August 0.50 20.03 17.93 * 0423 60 14027

September 2077

October

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

  

Kenya, Kikuyu
*

Collection Cumlative sr99 Precipitation
Period mo Sr70/nie mo $r90/mi@ Sr70 (inches)}

1957
January

to =~. 1.30 2 0.07 -- --
December

1958

January 0.04 * 0.01 1.33 z 0.07 22

February Oly 2 6.0% 1.47 2 0.08 12

March 0.22 2 0.01 1.49 4 0.08 5

April

May 0290 2 0.05

June O.ce zt 0.01 5

July 0026 # 0.01 30

August O13 * 0.01 LB

September eh

October

* Values extrapolated to midpoint of collection period.
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Pakistan, Karachi

Collection

Period

1958
February

March

April

May

June

July

August

September

Senegal, Dakar

1958

7/5 to 8/y

8/y to 9/4

TABLE 3 - Cont'd.

me_8r90/mi*

0.02 # 0.01

0.07 2 0.00

0-13 #@ 0,01

0.39 =z 0.01

0.07 # 0.01

0.23 FT 0.02

0.033 4 0.003

Cumulative

mc Sr90/ni®

0.02 2 0.01

0.09 4 0.01

0022 2 0.01

0.61 2 0.02

0.68 & 0.02

0023 2 0202

0.26 2 0.02

*x

8G0 Precipitation
gr70 (inches)

L5 0239

Me 0

4 0

3 0

13 0

0

0

* Values extrapolated to midpoint of collection period.
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TABLE 3 = Cont'd,

South Rhodesia, Salisbury

Collection Cumulative, $19 Precipitation
Period mo Sr90/mi® mo Sr?0/mi $r90 (inches)

November 1956
to --~ 0.58 & 0.06 -- ~<

May 1957

1957 ia

Onepee Samples not collected

November O11 2 0.01 0.11 2 0.01 132

December 0.10 % 0.02 0.21 2, 0.02 Jeel

1958
January 0.10 I 0.01 0.31 2 0. 4 587

February 0.04 2 0.01 0.35 # 0.02 5 8.98

March 0.02 2 0.01 0037 2 0.03 8 0057

April 1.87

May 0.55 2 0.04 : Nil

June 0.02 * 0.00% 9

July 0.02 * 0.003 14

August 0.05 2 0.00) 0

September

October

- 45 -



Taiwan, Tainan

TABLE 3 = Cont'd.

Precipitation

    

  

= 36 -

 

* Values extrapolated to midpoint of collection period.

Collection Cumlative sr?
Period m 8r90/mie mo aro0jaa2 gr70 (inches)

January 0.03 20001 0.03 2 0.01 27

February 0.07 2 0.01 0.10 2 0.01 12

March Oe19 20.02 0429 2 0.02 10

April 0.05 2% 0.00 0.34 2 0.02 12

May

June 0.22 2 0.02 Li7

July 1.01 2 0.02 65

August 0030 I 0.01 10

September

Taiwan, Taipei

Collection Cumulative sr Precipitation
Period mo Sr90/mi2 mo 8r90/nie gr70 (Anche. )

February Q015 20001 0015 2 0.01 9 9036

March 0.10 = 0.02 0025 * 0.01 1h 546

April 0057 20.01 0.82 2 0.02 11 2054

May 4.29

June 1.01 # 0.03 34 6.58

July 0.07 # 0.01 327 19.50

August 0.57 = 0.02 51 L,.68

September 702



TABLE 3 - Cont'd.

Taiwan, Taitung

*

Collection > Cumulative <0 Precipitation
Period me Sr70/mi mo Sr90/mie Sr90 (inches)

1958
Apri 1 0ace

 

1
4 0.01 0.22 # 0.01 10

May

June 0057 % 02.06 56

July O45 2 0.02 51

August 0.07 2 0.00) 1

September

October

November

Tasmania, Hobart

1958
6/13 to 7/1 0.08 7 0002 0.08 £ 0.02 202

July 1.07 20.10 1415 # 0.10 0

August

September

October

November

December
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TABLE 3 - Cont'd.
 

Thailand, Bangkok

*

   

Collection Cumlative, 250 Precipitation
Period me Sr?°/pi= me Sr79/ni Sr? (inches)}

1957
March,

to — 0.38 2 0.04 ome —-=

November

December Sample not collected

1958
January 0.12 # 0.01 0050 2 0.04 8 1656

February Sample lost in transit 1.56

March 0.04 * 0.00 0.54 2 0.0) 5 0.12

April 0.04 2 0.03 0058 2 0.05 hh 0.12 -

5/1 to 6/4 0.05 ® 0.03 0063 2 0.06 17 1.56

6/4 to 7/3 0.17 2% 0601 0-80 2 0.06 719

7/3 to 8/1 Oe0 20.02 1420 # 0.06 86

August

September

October

November

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

Union of South Africa, Durban
 

 

Collection 2 Cumulative sr Precipitation
Period mo Sr90/mi mo $190/ni® Sr70 (inches)

1957 |
June

to -on= 1.27 2% 0.05 -- --
December

1958
January 0.02 ~ 0.01 1.29 2 0.05 9-75

February 0.18 * 0.01 1.47 2 0.05 12 10.53

March 0.09 t 0.01 1256 2 0205 3 1.68

April 11.70

May O.91 2 0.05 0239

June 0.04 # 0,003 3h 078

July Ooh * 0.02 4 0.78

August 0.02 # 0,002 15

September

October

* Values extrapolated to midpoint of collection period.

- 39 -



TABLE 3 = Cont'd.

Union of South Afrioa, Pretoria

   

Collection Cumulative sr0
Period mo Sr90/m2 mo Sr7°/mi2 $r90

1957
July

to -—= 0.87 2 0.03 --
November

December 0.12 2 0.01 0.99 z 0.03

1958

February 0.06 3 0.01 1.15 2 0.03 4

March 0.11 2 0.00 1.26 2 0.03

April 0017 2 02.06 1.43 £ 0.07 3

May O.l9 2 0.04 1.92 2 0.06 --

June 0.02 + 02003 1.9 = 0.08 38

July

August

September

October

* Values extrapolated to midpoint of collection period.

- Lo -

Precipitation
(inohes )

0263

4.91

lel

3.32

3039

0.92



FIGURE 3

Br7°_ IN FALLOUT AT SITES OUTSIDE CONTIWENTAL VJ. 8.
(Pot Collections)

Botes The curve for each site begins at sero nc/ai= on the Y-exie.
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3x99 IN FALLOUT AT SITES OUTSIDE CONTINENTAL U. S.

(Pot Collections }
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|

 



1.2 Precipitation Collections for Radiostrontium and Radiobarium

in precipitation collections, two collectors are simultaneously

exposed during dry and rainy weather. The collection period terminates

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

1.21 Pittsburgh, Pennsylvania

Since February 1955, precipitation collections have been made

by Nuclear Science and Engineering Corporation in galvanized tubs

(exposed surface 2.58 rt? per tub).

Table 4, up-dates the Pittsburgh precipitation data in HASL-5l.

Pigure 4 depicts cumulative Sr?9 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 from the United States

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

measured by Nuclear Science and Engineering personnel using a Fisher

# 1-2)2-5 United States Weather Bureau typo rain gauges

~ 13 -



Collection Period

from

2-25-55

7-7-58

7-8-5868

7-11-58

7-12-58

7-14-58

7715-56

7-16-58

7-21-58

7-22-58

7-23-58

7-24-58

7-25-58

7-29-58

7-30-58

7-31-58

8-1-58

§-3-58

8-7-58

8=8-58

* The cumulative error term represents the standard error

to

7-758

7-8-58

7-11-58

7-12-58

7-14-58

7215658

1-16-58

7-21-58

7-22-58

7-23-58

7-2h-58

7-25-58

7-29-58

7-30-58

7-31-58

8-1-58

8-3-58

B-7-58

8-8-58

8-12-58

STRONTIUM 90 IN PITTSBURGH, PENNSYLVANIA FALLOUT

(Precipitation Collections)

TABLE 4

 

wcfu? SEUSS oeArve “ge ese ISS
=-- 31.04 2 0.2) --- -- -- --

1016 2 01003 U0 202K bye ihe oe 3 0.02

1288 2 ori, BEL AOD 99s onl 27 ss 1.25

O16) gore, BBTTOAW 9 SO st 0.26

01076 2 02006 36 2.0.25 GS a ont 3 6 0428

2 E007 sss oes pl to5 |B is 078

Orne 4 orons PUSH 20025 BiB O83 be 126 0429

OcORe 2 Oro 32669 # 0425 = 50 165 trace

061903 06010 5ao a o.ag Teh SO 59 0488

01080 0003 51.94 # 0.25 23 : 0.3 25 6 0035

O1160 : or010 32011 2 0.25 165 06 o a 0.40

Orig z ococe 3213. 20.25 27 goes 3 0.03

oie 2 o1008 32030 0.25

«|

HR a gto 6 66 1.0

0107 2 orale 32256 20025 hon O52 oa FO 0625

01189 3 Oro1g 3256 # 0625 a 2 O5 3 a 1.13

51039 2 oro 32602025 3's Sos 3 0037

Origa 2 osoor 327k 20025

6

Bh toe 38 1.88

Olo78 = 0100s 32822025 B30 ane 0417

O32 force 3557025 SCE oe

6

ag bah LIT

006s : ood 33.21 & 0625 3al F tae B+ ie 0209

** Values extrapolated to midpoint of sampling period.

- lh -

of duplicate analyses.



Collection Period

frou
ee

8-12-58

8-1,-58

6-15-58

8-16-58

8-17-58

8-21-58

8-22-56

8-25-58

9-2-58

9-5-58

9-7-58

9-14-58

9-16-58

9-17-58

9-18-58

9-21-58

10-11-58

to

8-14-58

8-15-58

8-16-58

8-17-58

8-21-58

8-22-58

6-25-58

9-2-58

9-5-58

9-7-58

9-14-58

9-16-58

9-17-58

9-18-58

9-21-58

9-22-58

10-18-58

mec sr70fmt

0.022 2 0.005
0.018 * 0,005

0.078 2 0.006
0.069 * 0.005

0.098 2 0.008
0.097 * 0.008

0.012 2 0.005
0.015 2 0.004

0.067 * 0.004
0.061 @ 0.005

0.067 @ 0.00)
0.062 2 0.004

00151 2 0.055
0.131 2 0.012

0.123 2 0.022
0.119 2 0.02)

0.115 2 0.007
0-131 2 0.006

0.068 2 0.007
0.055 2 0.004

<0.020
<0.010

0.040 2 0.004
0.058 # 0.005

0.041 2 0.003
0.054 @ 0.006

0.018 # 0.004
0.011 2 0.003

0.041 % 0.004
02051 2 0.006

0.020 t 0.005
0.019 2 0.007

0.034 2 0.003
0.033 2 0.003

TABLE 4 - Cont'd.

+*
Cumulative* sr°9 Ba 5 Precipitution
me Sr70/mi® a/m Sr9O/liter F550 Sr? in inches

pastes METMT Be Bh ow
poosoas BEE BS BS ay
33.240 2 0.25 oie : 1a a oe 0017

33.41 2 0.25 ___ 323 an trace

33048 % 0025 1726 : 1557 oa rae 0.12

33.54 2 0.25 oe Sloe oe 0:0 0.1

B3s6820025 08 So, Sod 0.95
33.80 * 0.25 a : 2° on _. 0.213

possoas ERISR 2 RE om
9 80.05 Leto BS Oa
34.00 0.25 7 223 - 0

34.05 2 0.25 se : obo on be 0.20

Blie10 #0625 393 3006 gce a1 0435
Shera 20.25 ft2o 2 8 29. as 0.08

Shel6 20.25 1169 # 0120 35.9 10.0 1408

34018 % 0.25 ae : oF 922 _ 0208

ar 223 390h ea 0404

* The cumulative error term represents the standard error of duplicate analyses.
** Values extrapolated to midpoint of sampling period.
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1.22 Westwood, New Jersey

Since February 1958, precipitation collections have been

made by Isotopes, Ince in polyethylene tubs (exposed surface 2.58 rt?).

Precipitation data for Westwood, New Jersey are summarized

in Table 5. Figure 5 graphically illustrates the cumulative sr?°

fallout.

7 -



Collection Period
from

1958

8-15

8-18

8-23

8-25

9-L,

9-8

9-10

9-18

9-22

9-27

9-30

10-2

10-10

10-1,

10-15

10-22

10-23

10-27

10-29

11-3

11-10

11-18

to

8-15

8-18

8~23

6-25

9a

9-8

9-10

9-18

9-22

10-10

10-1

10-15

10-22

10~23

10-27

10=29

11-3

11-10

11-18

11-19

STRONTIUM 90 IN WESTWOOD, NEW JERSEY FALLOUT

TABLE 5

(Precipitation Collections}
 

  

wo 9? SUSHI hol” eGo” Prgstpttatton
a 77h % 0035 - -- --

01268 a ocogy 880070435 BET) 2G 0676

Q108h, # 8r00, 806 #0035 8.3 16.8 0495
Sige a ocool, 8428 # 0436 te oc 2.38

Oroae 2 oreo, 81208 0.36 ©7385 ae ary

0.099 : on 8.30 2 0.36 e702 332 0.69

SOL Forces Bg a 036 BFE 13.3 0203

01139 : 0.006 B65 2 0.36 30:6 O° 1.72

fore x oroo, 8653 20636 BHD 3 0.6

01323 2 0100, 8466 #0636 ©Bag ie 0.6
04057#0-003 g.71 «0.36 2942 346 O.24

01139 : ocoo8 8.85 % 0436 337 io 1.03

01055 2 0.008 8190 20036 BE es 0002

0.027 £06007 g.o3 20.36 2209 5748 ono

OBTOM 898 O05 gr, 157.0 009

a ery
01175 2 0.003 9 #36 ON 3308 1.59
0.616#0.006 9.76 * 0036 5920 lost 25302 2.0

oon : 0008 9683 2 0.36 ae aoa 0.09

0°67 2 0-008 1040 ¥ 0436 ice loch 0-72

GE 120 soaes oss BS Ba
01333 y oro 20424 2 0437 ao ey 0270

o1025 + 01003 1026 #0637 339 60.7 0409
* Cumulative error term represents the standard deviation of duplicate analyses,

** Values extrapolated to midpoint of sampling period.
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1.23 Richmond, California

Since March 1958, precipitation collections have been made

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

Precipitation data for Richmond, California are summarized

in Table 6, Figure 6 graphically illustrates the cumulative Sr?°

fallout.



Collection

Period

from
Ee

1958
3-20

6-2h,

6-30

7-3

J-11

7-18

7-25

8-8

8-15

8-22

8-29

9-6

9-13

9-20

to

6-2

6-30

T-3

Tell

7-18 |

7-25

8-1

8-8

8-15

8-22

8-29

9-6

9-13

9-20

9-el,

STRONTIUM 90 IN RICHMOND, CALIFORNIA FALLOUT

(Precipitation Collections )

TABLE 6

 

2 Cumul tives aa oe Precipitation
mc Sr?°/mi me Sr Ofnt $r90 gr90 in inches

--- 5075 2 003k -- -- --

02009 2 0.001 Led 503
020048 3 0.0005 902 13,9 ary

0200136 # 0.0005 20-1 69.8 a
0.0141 2 0.0005 28.0 116.3 ry

0.019 # 0.002 1267 12.0
idst ~- ~- dry

020138 # 0.0005 18.44 47 ol dry
0.0138 @ 0.0005 18.2 32.6

0.081 2 0.00) Tel 720 4
0.069 2% 0.003 Jel 965 ry

0.007 2 0.001 12.4 22.05 a
00005 # 0.001 16.4 261, ry

0.005 2% 0.001 176 ‘14.8 ar
02005 # 0.001 17.0 16.8 ¥y

0.028 2 0.001 22. <22.8 ar
0.021 * 0.001 306. < 23.63 y

0.006 # 0.001 3.8 0
0.005 *# 0.001 5.8 arg dry

0.016 # 0.001 15.6 6
0.014 % 0.001 18.5 aan 0205

* Error term represents the standard deviation of duplicate analyses.

** Values extrapolated to midpoint of collection period.
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2. Water

2.1 Sr?° in Tap Water - New York City

New York City tap water has been analyzed since August 195).

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 pyc/liter is shown in Table 7 for collections

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

presented in HASL-l2 ent2tled "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.

~ 535



TABLE 7

STRONTIUM 90 IN NEW YORK CITY TAP WATER

- 54 -

sr70 sr°9
Sampling Period pro/l

1958

January 0.20 2% 0.03 --

February 0620 2 0.05 --

March 0.027 £ 0.004 --

April 0.028 2 0.018 --

May 0.04 2 0.03 ~-

June 0.38 2% 0.06 =

July 0009 2 0.01 o-

August Oly 2% 0.02 --

September 0.128 2 0.004 5

October 0005 2 0,01 4

November 0.066 @ 0.002 5

December
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3. Uptake of Strontium 90

3.1 Milk

Since early 1951, HASL has monitored milk for strontium 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, Mississippi; St. Louis, Missouris and Portland, Oregon

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

HASL-L2, “Environmental Contamination from Weapon Tests",

- 56 -



3011 Monthly sr?° Levels in Powdered Milk from Perry, New York

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

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

York.

Table 8 summarizes 1956 data in puc Sr?°/eram Ca. The data

are graphed in Figure 8. The values through December 1955 represent

monthly averages 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,

- 57 -



TABLE 8

POWDERED MILK = PERRY, NEW YORK
of ¥

1958

Sampling sr?°
Month pyc Ca

January 3040 @ 0.37

February 3057 2 0239

March 2.99 @ 0.36

April 3004 F 0053

May l4e98 2 0632

June 55 F 1625

July 8.60 # 1.20

August

September

October

November

December

* Extrapolated to midpoint of

- 58 -
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3.12 Monthly Sr?° 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 ype 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,.

- 60 -



Table 9

Liquid Milk - New York City

1958

"noeen welCa 8r99/er90*

January 3.62 2 0.37 206 2 005

February 3093 2 0.38 107 2 003

March 3020 # 0427

April h.O9 2 0030 Bel 2 5.6

May 3.92 2 OWL 46 2 lek

June 10.16 ¢ 0.82 ---

July 11.31 2 0.30 oon

August 10.91 2 1.71 ---

September 10.54 2 0073 ---

October

November

December

* Extrapolated to midpoint of sampling period.
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NEW YORK CITY

a
a
n
o
l
d

 
JEMAMUJASONDIUFMAMS JASONDIUFMAMJJASONDIUFMAMJJASONDIUFMAMUJASONDJFMAMUIJASONOUFMAMIJJASOND

1984 1966 1956 1957 1958 1959 1960



$13 Columbus, Wisconsin and Mandan, North Dakota

Five-pound samples of powdered milk have been obtained

weekly from milk powdering plants in Columbus, Wisconsin (powdered

whole mi lk) and Mandan, North Dakota (powdered buttermilk) and

composited on a monthly basis.

Table 10 summarizes the data in nyc Sr70/g Cae Figures 10

end 11 graphically illustrate the data. The error term is one

standard deviation from the mean of replicate analyses,

~ 63%



1957

1958

1
2

Table 10

MONTHLY Sr?° LEVELS IN POWDERED MILK

FROM COLUMBUS, WISCONSIN AND MANDAN, NORTH DAKOTA

November

December

January
February
March
April

May
June
July
August
September
Ootober
November
December

Columbus, Wisconsin i
 

Mandan, North Dakota(2)
 

  

Sr00 sro 4h roo sry (2)
pue/g Ca $r90 pre/g Ca $r90

L236 # 0.37 29.57 2 0.26
he2 2 0.2 20-11 2 0.66

4.21 4 0.42 3.6 2 Ol 15.24 + 0.53 7.62028
4el2 2 0035 1.4 2 0.3 16.46 * 0663 500 * 155
4.00 2 0.33 009 2 Ol 15.57 7 0.64 4.3 * 0.3
e762 Od 1.62 1.2 21.65 20.72 h.3 2 0.3
e812 Old 36.62% 062 214630 44.34 7.0 2 2.0
-9.19 4 0.84 --- 26.28 2 0.56 ---

26.7h a 1.52 oro

- 64 -

Extrapolated to midpoint of sampling period.
Buttermilk.
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3.14 Monthly Sr?° and Other Radionuclide Levels in Milk Sampled and
Analyzed by the U. 8S. 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.

\

- 67 -
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Table lla

Concentration of Long Half-lived Radionuclides in Kilk’
(concentration expressed as ypc/liter)

 

 

 

            
 

eae, CUSED
Month Gontis Eisc- Sacramento Salt Lake City St, louis Cincinnati New York City
1957-58 U.S. ¢3137 gr90 C3137 sr90 C3137 gr90 ¢st37 sr90 3137 $r90

Jan-April 0 ll

May 1 3 31.7 4.5 30.6 4.6 18,0 10,1 26,0 5.5 37.6 L.6
June L 1 40,6 7,0 52.6 6.4 69,1 12.9 35.8 6.7 30.4 S.1

July hb 0 L8.5 3.6 51,0 4.9 61.3 11,0 %.2 5.1 22.8 8.7

Ang 4 1 78.7 1.9 35.0 Ll 36.4 7.7 40,3 Lb 8.8 6.9

Sept T 3 Ub.2 1.5 154. 4,3 63.7 9.1 53.3 5.0 69,1 6.3
Oct 1 3 40.5 1.7 47.2 5.5 65.7 9.7 41.6 7.7 48.4 5,0

Nov 0 1 48,7 9,6 Lho 4.8 35,1 7,6 3.2 7.0 4S.0 5.2

Bec 0 1 33.3 5,0 35.4 3,0 48.9 7.2 42.3 5.9 40,2 5.0

Jan o o 13.6 5.9 38.5 3.0 b1.1 7.9 48.3 ul 29.5 5.6
Feb 0 2 bh.2 3.6 65.3 2.2 Lb.7 7,0 55.5 3.9 L6,3 5.2

Mar 0 7 47.9 u.2 79,5 3,0 5L.7 10.0 61.6 4.2 50.6 3.9

Apr o z 102,2 10,5 65.0 4.7 61.L 12.3 50.2 6.4 4L.3 4,0

AVERAGE 50.3 4.9 58,6 4.2 50.0 9.4 43,9 5.5 42,8 Sob
 
* Table extracted from a paper, Campbell, J.E. et al, "The Occurrence of Strontium-90, Jodine-131, and other Radiomuclides in Milk - May 1957

Through April 1958", submitted to HASL by the U. S. Public Health Service (Department of Health, Education, and Welfare).

** §6©Compiled from various press releases.



Table11>
tion of Short and Intormediate Half-livod Radionuclides in Milk

(concentration expressed as ac)liter)

 

 

 

                 
 

 

No, Weapons#* MILKSHEDS
|TestsReported

Contid Else- Sacramento Balt Lake Clty st. Louis Cincinnati Yew York City

1957-58 vs. mere 7132 palo gr [7131 pgthO§—gr89 7132 palhO gD 7132 pall ggB pal pallhO —g89

Jan-April 0 n

May 1 3 - - - - - - - - - - - - - - -

June k 1 250 - - 0 71.5 - 410 9.7 - 370 - - 40 - -

Jaly b 0 - 10,8 - - 197.9 - - 1468 - - - - - - -

Ang h 1 10 9,6 2%.2 200 46,3 71.7 ao 51.3 79.3 230 98.8 87.3 50 76.4 7h,0

Sept 7 3 10 %.0 14.1 is) 83.0 55.6 970 1532.0 |2h3.2 430 125.8 66.L 300 125.91 8h.2

Oct 1 3 20 43.3 21.7 990 130.8 90.5 890 120.9 [1h1.9 300 68.5 [131.7 250 158.8 122.0

Nov 0 1 0 45.9 9.2 9 5.1 23.5 Q 8.3 66.4 0 13.3 h8.9 100 3.5% 37.b

Dec 0 1 0 2.7 2h 50 3.5 1.1 0 16.4 29.5 0 3.5 12.3 0 0 14.2

Jan a 0 0 o 0 0 1.3 8.6 0 6,0 25.5 0 0 0.3 0 0 5.5

Feb 0 2 0 8.2 2.9 bo 0.5 8,1 0 hl 14,6 0 1.7 8.5 0 8.7) 32h

Mar 0 7 0 6.4 17.5 0 0.3 3.3 0 4.6 19.1 Oo 1.7 5.6 0 0.9] 2.6

apr Oo 2 10 20.8 77.4 30 0 2,2 100 50,2 35.5 30 0 13,1 50 0 2,0

AVERAGE 3.0 19.7 22.2 2h9 49.1 5 258 94.1 72,8 136 3b.8 WS 79 b1.6 38.8

* Table extracted from a paper, Campbell, J.B. et al, "The Occurrence of Strontium-90, Iodine-131, and Other Radiomclides in Milk - May 1957
Through April 1958", sulmitted to HASL by the U. 8. Public Health Service (Department of Health, Education, and Welfare).

oe «Compiled from varicus press releases.
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Average Radionuclide Contribution of M1

Maximum Permissible Concentration for t]

Table lic

k Expressed ag a Per Cent of
 he General Population’

 

 

 

 

 

 

       

MPC MILKSHEDS

Radionuclide (uic/1iter) Sacramento Salt Lake City St. Louis Cincinnati New York City

sr90 80 6,2 5.3 11.7 6.9 6,8

y231 3000 1,0 8,3 8.6 4.5 2,6

sr89 7000 0,3 0.4 1,3 0.6 0.6

Csl37 150,000 0,03 0,04 0,03 0,03 0,03

Balko 200,000 0,01 0,02 0,05 0,02 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 HASL by the U. S. Public Health Service

(Department of Health, Education, and Welfare).
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Table ild

Calcium Content of Milk Samples ‘(grams/liter)

 

 

 

 

Month MILASHEDS

1957-58 Sacramento Salt Lake City St, Louis Cincinnati New York City

May 1,127 1,114 1,200 1,146 1,008

June 1,092 1,120 1,20) 1,151 1,07

July 1,102 1,115 1,199 1,138 1,03)

Aug 1,114 1,125 1,200 1,142 1.038

Sept 1,090 1,126 1,204 1,157 1,033

Oct 1p 1,167 1,273 1,222 1.116

Nov 1,146 1,172 1,298 1,192 1,101

Dec 1.157 1,165 1,313 1,162 1,116

Jan 1.167 1,164 1,317 1,180 1,123

Feb 1.123 1,092 1,310 1,15 1,092

Mar 1.149 1,155 1,273 1,080 1,047

Apr 1,146 1.131 1.2hh 1,144 1,078

AVERAGE 1.130 1,137 1,253 1,156 1,069      
* Table extracted from a paper, Campbell, JE. st al, "The Occurrence of Strontium-90, Iodine-151, and Other

Radionuclides in Milk

(Departnent of Health, Education, and Welfare).
- May 1957 Through April 1958", submitted to HASL by the U. S. Public Health Service
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Resplts of Composite Samples for Period Ending September 1958

Table l2a

*
Radioactivity in Milk: ATLANTA, GEORGIA

 

Calcium Content

 

 

 

        

 

 

 

     

pate of grams/liter Radioactivity in uuc/liter

collec- odine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium - 137
tion 12 Mo.

Sample Average Sample [12 Mo. Sample 12 Mo. Sample {12 Mo. Sample 12 Mo. Sample 12 Mo..
Average Average Average Average Average

AVAILABLE TO DATE

6~2—58 1.164 0 37 13.7 6 118
Tod 1.158 22 3 10.2 12 112
8=2 1.188 65 114 11.9 50 103
9-2 1.154 20 72 13.8 7 Fae]  
 

* 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,



Table 12b

Radioactivity in Milk: AUSTIN, TEXAS
 

 

 

 

 

 

 

Results of Composite Samples forPeriod Ending September 1958.

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

collec— 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 Mo. Sample 12 Mo.
Average Average Average Average Average

s AVAILABLE TO DATS
Nw

i

66-58 1.115 0 26 22 1 74
7=3 1.144 8 15 3.5 5 48
8-6 1.160 50 40 34 ig 51
9-4 1.121 16 32 3.9 6 43             
 

* 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 12c

s
Radioactivityin Milks CHICAGO, ILLINOIS

Results of Composite Samples for the Period Ending September 1958.
Sn
 

Calcium Content

 

 

 

      

 

 

 

     

collec-
Todine - 131 Strontium = 89 Strontium - 90 Barium - 140 Cesium - 137

tion 12 Mo.
Sample Average ample 12 Mo. Sample |12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo.

Average Average Average Average Average

AVAILABLE TO DATE

7-16=58{ 1.069 124 58 Tel 36 nz
8-18 1.098 43 64 9.3 18 8&8
9-16 1.161 13 94 79 10 7

  
* 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 owns.
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Results of Composite Samples for Period Ending September 1958,

Table l2d

Radioactivity in Milk”: CINCINNATI, OHIO
 

 

Calcium Content |
 

 

 

 

Date of grams/liter Radioactivity in uuc/liter

collec- Iodine ~ 131 Strontium - 89] Strontium ~ 90 Barium - 140 Cesium - 137
12 Mo.

tion Sample Average Sample 12 Mo. Sample {12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo.
Averare Average Average Average Average

10-18-57 1.222 300 132 727 68 42
11-14 1.192 0 49 729 13 36
12-18 1.162 0 12 59 4 41
1-20-58 1.180 0 Q 4el 0 4é
2-16 1.154 0 8 3-9 2 56
3-16 1.080 0 6 4el 2 62
4-14 1.144 1.156 30 135 13 42 6.4 505 0 3E 50 44
5-13 1.161 1.158 0 123 70 Li 8.6 58 16 33 50 46
6-16 1.227 1.164 0 89 106 50 11.6 6.2 36 33 78 521

J=20 1.082 1.159 107 91 194 62 13.0 6.8 112 40 96 54
8-13 1.102 1.155 42 76 97 63 725 Tel 84 39 84 58
9~19 1.132 1.153 5 40 98 65 94 TA 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.

 
 



-
9
L

-

 

Radioactivity in Milk": FARGO, NORTH DAKOTA

Table lee

 

Results of Composite Samples for Period EndingSeptember 1958.

Calcium Content

 

 

 

Date of grams/liter Radioactivity in uuc/liter

collec- .
2 Mo Iodine ~ 131 Strontium - 89 Strontium - 90 Barium ~ 140 Cesium - 137

tion Sample Average Sample} 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo.
Average Average Average Average Averaga

AVAILABLE TO DATE

6-7-52 1.1 30 80 15.6 igs 110
Jab 1.108 92 142 16.3 47 147
8~3 1.116 48 53 10.2 4 96     

 

 

 

      
 

* This table was extracted from a press release (January 5, 1959) prepared by the U. S. Pablic Health Service

which maintains a milk monitoring program of their owne
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Results of Composite Samples for Period Ending September 1958.

Table 12¢

Radioactivity in Milk*: NEW YORK, NEW YORK

 

 

 

 

             

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

rollec- flodine - 131 Strontium - 89 Stromtium - 90 Barium - 140 Cesium - 137
tion 12 Mo.

Sample laverage Bample {12 Mo. Sample 12 Mo. Sample }/12 Mo. Sample 12 Mo. Sample 12 Wo.
Average Average Average Average Average

10-15-57 1-116 250 122 5.0 159 48
11-15 1.101 1,00 37 52 4 45
12-15 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 5e2 5 46
3-15 1.047 0 3 329 1 51
4-15 1.078 1.077 50 Wo] 2 38 4.0 5 ok 0 42 44 43
5-15 1.036 1.072 32 74 23 37 36 5-3 5 38 40 43
6-17 1.093 1.076 0 71 63 39 9.9 567 20 36 71 46

8-15 1.048 1.079 & 72 41 40 3e3 56 28 35 67 53
9-15 1.241 1.096 10 48 73  ] 5.6 56 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 leg

Radioactivity in Milk*: SACRAMENTO, CALIFORNIA

Results of Composite Samples for Period Ending September 1958.
 

Calcium Content

 

 

 

         

Date of grams/liter Radioactivity in uuc/liter

collec~
Iodine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium = 137

tion 12 Mo.
Sample Average Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample [12 Mo.

Average Average Average Average Average

10-14-57 1.141 20 an 1.7 43 40
ll-14 1.146 0 9 9.6 47 49
12-19 1.157 0 21 5.0 26 33
1-15-58 1.167 0 0 59 0 44,

3-16 1.149 0 18 he2 6 48
4-14 1.146 1.130 10 30 77 21 10.5 409 21 20 102 50
5-15 1.141 1.131 0 27 38 23 328 4.8 l2 19 54 55
6-15 1.122} 1.133 240 26 40 24, Tel 48 6 18 7 58

8~17 1.150 1.131 22 29 24 24 6.8 503 0 17 65 55
9-17 1.161 1.137 9 29 17 2h 3.8 55 0 15 Ta 57 
   
* This table was extracted from a press release (Jamary 5, 1959) prepared by the U. S. Public Health Service

which maintains a milk monitoring program of their own.
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Radioactivity in Milk*: SALT LAKE CITY, UTAH

Table 12h

Results of Composite Samples for Period Ending September 1958.
 

Calcium Content

 

 

 

            

Date of grams/1iter Radioactivity in uuc/liter

collec Iodine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium ~— 137

tion 12 Mo.
Sample Average Sample 12 Mo, Sample 12 Mo. Sample 12 Mo. Sample 12 Mo. Sample 12 Mo.

Average Average Average Average &verage

11-13 1.172 0 24 48 5 45
12-15 1.165 50 ll 30 4 35

2-17 1.092 40 8 222 0 65
3-13 1.155 0 3 3-0 0 80
4-14 1.131 1.137 30 249 2 30 4.7 hod 0 49 65 59

6-11 1.129 1.140 0 6 68 33 7.3 hea 21 4l 59 60
Jal5 1.068 1.136 156 184 26 33 he7 4.2 16 26 40 59
8-14 1.108 1.135 77 174 44 31 he2 4o2 20 2h 43 59
9-13 1.207 1142 BPA 3 44 30 5.0 hed 4 18 48 51

 

which maintains a milk monitoring program of their own.

* This table was extracted from a press release (January 5, 1959) prepared by the U. Se Public Health Service

 



-
0
g

°-

Table 124

Radioactivity in Milk*: SPOKANE, WASHINGTON

 
Results of Composite Samples for the Period Ending September 1958.

 

  
    

             
 

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

1collec- Iodine - 131 Strontium - 89 Strontium - 90 Barium - 140 Cesium - 137
22 Wotion °

Sample Average Sample} 12 Mo. Sample 12 Mo. Sample} 12 Mo. Sample 12 Mo. Sample] 12 Mo.
Average Average Average Average Average

AVAILABLE TO DATE

8-8-58 1.168 68 64 6.9 18 93
9-3-58 1.163 11 43 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 12]

Radioactivity in Milk*: ST. LOUIS, MISSOURI

Results of Composite Samples for Period Ending September 1958,
 

 

Caicium Content

 

 

 

            

Date of grams/liter Radioactivity in uuc/liter

collec—
2 Yo Iodine = 131 Strontium - 89 Strontium - 90 Barium - 140 Cesiun - 137

tion Sample Average {Sample [12 Mo. Sample 12 Mo. Sample }|12 Mo. Sample 12 Mo. Sample 12 Mo.
Average Average Average Average Average

12-18 1.313 0 30 Tel 16 49
1-17-58 1.317 0 26 79 6 41
2-17 1.310 0 15 70 4 45

3-18 1.273 0 19 10.0 5 55
4-16 1.244 1.252 100 258 36 73 12.3 9.4 50 94 61 50
5-20 1.259 1.257 0 234 107 76 10.0 94 4 88 94 56
6—18 1.217 1.258 0 197 122 74 14.8 9.6 L4 85 96 59

7-16 1.175 16257 624 233 306 99 18.7 10.2 229 90 160 67
8-19 1.280 1.264 61 220 263 115 14.1 10.7 113 95 109 73
9-16 1.303 1.272 19 141 283 118 15 4 11.2 48 55 104 76 
 

* 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 owne
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Table 12K

is of :AnalysisSummaryof
mx Samples Collected in Sepuenter 1958

in micromicrocuries per liter

 

 

 

 

 

 

 

 

 

 

 

 

‘Calciua -
grams/liter Iodine!3!| strontium®9 strontium Barium!40| cestum!37

Permissible Linits*
Recommended by NCRP&M
for Lifetime Exposure 3, OOO#* T, OOO#* 80. 0#* 200,000** 150, 000#«

Atlanta, Ge. 1.154 20 T2 13.8 7 719

Austin, Texas 1,121 16 32 3.9 6 43

Chicago, 111. 1.161 13 oh 1-9 10 71

Cincinnati, Ohio 1.132 5 98 9.4 13 59

Fargo, N. Dak. 1.125 | aT 140 14.1 53 113

New York, HN. Y. 1.241 10 B 5.6 15 16

Sacramento, Calif. 1.161 9 17 3.8 0 Te

Salt Lake City, Utah 1.207 14 hh . 5.0 1h 48

Spokane, Washington 1.163 "1 43 8.2 5 78

St. Louis, Mo. 1.303 19 263 15.4 | 48 104         
* This table was extracted from a press release (Jamary 5, 1959) prepared by the U. S. Public Health Service

which maintains a milk monitoring program of their oun.

** These limits are the maximumpermissible limits for 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.
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Table 121

 

 

 

 

 

 

 

 

MIIX SAMPLES .
Yearly Average Levels for PeriodSeptember

(in micromicrocuries per liter

Calcium Todine!3! sStrontium©? Strontium9 Barium’#0 cesiun!37
grams/licer

Permissible Limits*
Recommended by
NCRPEM for Iifetime
Exposure 3, 000** 7, 000%* 80.0#* 200,000%* 150, 000#*

Cincinnati, Ohio 1.153 4O 65 704 29 ar:

New York, N. Y. 1.096 48 39 5.6 25 53

Sacramento, Calif. 1.137 29 2h 5.5 15 57

Salt Lake City, Utah 1.142 113 30 4,2 18 51

St. Louis, Missouri 1.272 144 118 11.2 55 16        
 

* This table was extracted from a press release (Jamary 5, 1959) prepared by the U. S. Public Health Service

which maintains a milk monitoring program of their own.

** These limits are the maximum permissible limits for 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 of strontiun 90 analyses on Chilean

foods sampled during 1958.

- Be



-
6
9

-

Ash % Ca Sampling

 

Weight in Ash Date

1958

10.00 11 May 7

2601 2h, May 7

900 7 May 6

8.00 20 March 28

10.00 10 May 7

4.00 23 May 7

10.00 28 April 18

10.00 T April 18

6.00 4 April 9

10200 29 April 18

6.00 7 March 28

10.00 12 March 28

2.00 7 April 18

Table 13

STRONTIUM 90 IN 1958 FOOD SAMPLES FROM CHILE

dmSr uneSr
g Ash "£ Ca Food Type Location

0.053

0.0045

0.982

10.54,

0.123

0.21

0.109

0.678

0210

0.980

13.94

0.121

2.83

0.005

0.0003

0.090

1.03

0.001

0.02

0.011

00054

0.01

0.080

1.06

0.085

0.28

0.22

0.01

6.2

23073

0.54

Ool2

0.16

11036

1.23

1.52

8562

14,260

207k

CHILE:

cnate
Alfalfa Santiago

Alfalfa Santiago

Potatoes Santiago

Potatoes Santiago

Dehydrated Greens Santiago

Dehydrated Alfalfa Santiago

Pish Meal Santiago

Wheat Osorno

Potatoes Osorno

Powdered Milk "“Chiprodal® Factory-Osorno

Wheat Plour San Bernardo

Wheat San Bernardo

Wheat Flour Baquedano

Santiago: ~33° 8 71° W
Osorno: ~10° S of Santiago
Baquedano: —10° W of Santiago
San Bernardo: ~10 miles south of Santiago



3,22 Strontium 90 in Foods, Grass, Animal Bone and Water Analyzed
by the Physikalisches Institut der Bundensforschungsanstalt
fur Milchwirtschaft, Kiel, West Germany.



TABLE 1,

STRONTIUM 90 IN FOODS, GRASS, ANIMAL BONE AND WATER”

Food and Origin 8r9° ypo/g 8.0.

Vegetables

Kale, Sumer 1957 0.022 12
only the edible part
Sohleswig-Holstein

Potatoes, Fall 1957 0.005 Lo
rew, washed, with skin

Scohleswig-Holstein

Head lettuce, Fall 1957 0.017 2h
only the edible part
Schleswig-Holstein

Head lettuce, Fall 1957 0.005 20
only the edible part
Schleswig=Holstein

Parsley root, Fall 1957 0.009 2e7
washed
Schleswig-Holstein

Parsley green, Fall 1957 0.0L4 eS
Schleswig-Holstein

Onion, Fall 1957 0.0075 30
whole plant
Unimown

White Cabbage, Fall 1957 0.005 7
only the edible part
Schleswig~-Holstein

Brussels Sprouts, Fall 1957 0.004 75
only the sprouts
Schleswig-Holstein

Turnips, Fall 1957 0.005 13
without leaves, washed
Schleswig-Holstein

Cauliflower, Fall 1957 ‘0.001 20
only the edible part
Schleswig-Holstein

Asparagus, Spring 1958 0.005 L5
only the stalk, washed
Schleswig-Holstein

* Submitted by the Physikalisches Institut der Bundesforschungsanstalt fur
Milchwirtschaft, Kiel, West Germany.
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TABLE 14- Cont'd.

Food end Origin

Vegetables

Rhubarb, Spring 1958
only the stalis
Sohleswig-Holstein

Tomatoes, Spring 1958
only the fruit
Sohleewig-Holetein

Stringbeans, 1957/1958
only the pods, dried

Thailand

Cucumbers, 1957/1958
only the fruit, dried
Siem

Lettuce, 1957/1958
only the edible part, dried
Siem

Green peas, Fall 1957
dried

Holland

White Beans, Fall 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 Africa

8r90 ppo/g

0-010

0-010

0.010

0.020

0.066

0.015

~0.001

O01

0.0015

0.006

0.0089

2.6

10

50

503

4.8

10

be5

* Submitted by the Physikelisches Institut der Bundesforschungsanstalt fur
Milchwirtschaft, Kiel, West Germany.



*

TABLE Uj. Cont'd.

Food and Origin 8r9° _yuo/g BU.

Fruits

Raisins, 1957 0.0019 5.0
South Africa

Candied Fruit, 1957 0.005 10
South Africa

Grains

Winter Beets, Fall 1957 0.007 1-9
only the seeds
Sohleswig-Holstein

Rye, Fall 1957 0.045 126
only the seeds
Anrun

Barley, Fall 1957 0.036 70
only the seeds
Schleswig-Holstein

Wheat Bran 0.070 80

1
Wheat Flour (low grade) 18FTeee 0.072 80

USA-Germany
Wheat Flour (secondary) 002k; 37

Wheat Flour 02005 31

Rye whole grain 0.026 30

1957 from
Rye Bran mixed rye 0.110 100

Germany
Rye Flour (low grade) # import 02053 57

Rye Flour 0-005 20

Oatmeal, 1957 0.00L,5 §
Argentina

Oat Spalt ~0.001 ~1

Oat Flour 0.065 3h,

Oats 0.012 10

* Submitted by the Physikalisches Institut der Bundesforschungsanstalt fur
Milchwirtschaft, Kiel, West Germany.
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TABLE Uy Cont'd’

Food and Origin 8r7° yno/g 8.U.

Grains
Wheat (whole grain), Syria, 1957 . 0.003 7

Wheat (whole grain), Syria, 1957 0.001 1

Barley, Syria, 1957 02005 10

Corn, Africa, 1957-1958 0.002 ls

. Wheat, Alaska, 1957 0.040 100

Aniseed, Syria, 1957 0.020 1.2

Wheat, Congo, 1957 0.0025 6

Rice with hulls, 1957/1958,Ceylon 0.041 . 150

Oats,Fall 1957 0.010 15
Schleswig-Holetein

Wild Rioe, 1957 0.005 . 9
Unknown origin

Corn, 1957 ~-0.001 | 1
Unknown origin

. Fish

Lungfish, Spring 1958 0.001 Ooi
North Sea ,

Red Perch, Spring 1958 0.001 Ool
North Sea

-Herring, Spring 1958 0.001 Ol
North Sea

Animal Bone.

Hogs, Spring 1958 -00150 1.6
Schleswig-Holstein

Ox " 0.300 3.6

Goose =O" Ou420 4.8

Seal " . <0.001 4001

* Submitted by the Physikalisches Institut der Bundesforsohungeanstalt
fur Milchwirtschaft, Kiel, West Germany.
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TABLE Uj- Cont'd,”

Food and Origin 8r7° pyro S.Ue

Animal Bone

Hare, Spring 1958 0.150 10
Schleswig-Holetein

Deer, mle 8.5 &

Horse " 0.150 6

Lamb " 0.450 he7

Deer, female " 0.950 9

Calf * 0.150 1

Ox, 1958, Thailand 0.180 0.8

Hog, Thailand 02250 067

Buffalo, 1958, Ceylon 0.170 1.8

Grase

Grass, Spring 1958, Kiel 0-13 38

Grass, Spring 1958, Jungfern Island 02120 il

Other Imported Foods

Ground Nuts (kernels), 1958 0.009 60
China

Ginger, 1958 0.050 60
China

Bitter Almond Nuts, 1958 0.02) wy
China

Cinnamon, 1957 0.380 65
China

Yellow Hens Eggs, 1957 0.010 8
China

* Submitted by the Physikalisches Institut der Bundesforsohungsanstalt fur
Milchwirtschaft, Kiel, West Germany.
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TABLE 1~ Cont! ae

Origin Sr? jmo/Liter

| Raimrater

Kiel, 11/26/57 2.5

Kiel, 11/28 = 12/9/57 3.2

Kiel, weAYST (Snow) 0.8

Kiel, 1/6 = 1/13/58 L.2

Kiel, 1/13 = 2//s8 4.5

Kei, 2/fy - 2/11/58 5.0

Kiel, 2/11 = 2/18/58 - 303

Kiel, 2/21 ~ 3/11/58 hel

Kiel, 2/28/58 (Snow) lel

Zapwater

Kiel, 10/17/57 <0.02

* Submitted by the Physikalisches Institut der Bundesforschungsanstalt fur
Milchwirtschaft, Kiel, West Germany.
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*

TABLE 14 - Cont'd,

Strontium 90 Content of Several Cheeses

Origin 8190yno/g 5.0.
Denmark, 1957 0.038 2.3

Italy, 1957 0.046 6.5

Switzerland, 1957 0055 505

Soandinavia, 1957 0-041 Sel
02052 7

Tunis, Late 1957 0.075 9.5

Tunis, Late 1957 0.020 3

Tunis, April 1957 0.0045 1.1

Tunis, May 1957 0.083 8.9

Jordan, October 1957 0.030 5

Lebanon, January 1958 0.008 1.6

Lebanon, January 1958 0.012 3

Fast Africa, Fall 1957 0-011 0.8

East Africa, Fall 1957 0.0085 1.3

East Africa, Fall 1957 0.007 06

Norway, February 1957 0-041 99

Norway, February 1957 0.044 9.9

Norway, January 1957 0-073 78

Norway, January 1957 02094, 11.5

Norway, January 1957 0.057 5

Norway, August 1956 0.060 6.6

India, 1958 0.006 13

Cyprus, May 1957 02020 2

Cyprus, February 1958 0.016 2

Cyprus, January 1958 0.006 6
Persia, February 1958 02025 Zeal

Nakuru (Tangenyike, Early 1958 0.02h, 306
* Submitted by the Physikalisches Institut der Bundesforschungsanstalt

fur Milchwirtschaft, Kiel, West Germany.
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3.23 A SURVEY OF RADIOACTIVE RESIDUES IN FOODS

BEFORE AND AFTER 195: EVIDENCE OF POSSIBIE
FALLOUT CONTAMINATION

By
Edwin P. Laug and Wendell C. Wallace

Food and Drug Administration

U. S. Department of Health, Education, and Welfare

This report covers results of a survey conducted over the past two

years to determine 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 and after this critical date have therefore been examined

for total radioactive content adjusted for the presence of potassium 0,
a widely distributed naturally occurring radioactive isotope. It is

possible that other naturally occurring radioactive substances may

contribute to the total. This contribution is extremely small, and while

it may vary from food to food there is no reason to expect it to vary

with time. Consequently if we consider the radioactive content of all

pre-'hS foods as a base line, any increase over this in food produced

since 1945 can be interpreted as man-made 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, in response to an appeal by the Food and Drug
Administration, nearly a thousand samples of food antedating 1945 were
submitted, These foods came 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-'5
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, fruit juices, sea foods, dairy products, bread, meat
products, wheat, sugars, jams and jellies, cocoa aid 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 which were produced before
1945, revealed that the post-'4S samples showed no significant increase
in total radioactivity: potatoes, 29; corn, 90; beans, 132; peas, 92;
beets and turnips, 40; carrots, 30; spinach, 27 and miscellaneous, 90.

Cont de

For delivery at 72nd Annual Convention, Association ofOfficial Agricul
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cont'd.

II. Fruits. Analyses of the following number of samples of
different fruits, about half of each of which were produced before 19h5,

revealed that the post-'lS samples showed no significant increase in

total radioactivity: pears, 8; cherries, 61; peaches, 89; apricots, 28;
plums, 61; tomatoes and tomato products, 13h; berries, 73; fruit Juices,
78 and miscellaneous, 57.

III. Sea Food. 51 samples of miscellaneous fish varieties and
32 samples of oysters and clams, half of each of which were canned after
1945, exhibited a trend toward higher radioactivity. However, individual
shellfish values showed a significant rate of increase when plotted by

years since 19h. 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 radilo~
activity. Analyses of the following numbers of samples revealed no increase
in total radioactivity: meat products, 26; wheat, 7; sugar and jams, 38.
In the case of bread where there were unfortunately no pre-'45 samples
available there was no evidence of total radioactivity that 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-'lS samples it could of
course not be determined whether this excess radioactivity had been caused
by fallout contamination,

V. In consonance with the findings of other investigators, the
analyses of dairy products consisting: chiefly of fresh fluid milk,
evaporated milk, milk powder and cheese, show a statistically significant
increase in total radioactivity in those products produced since 1945.

VI. The largest increase noted was in tea. While the examination
of 36 pre-"h5S samples showed no radioactivity on the average in excess of
that accountable by potassium, 78 post-'h5 samples chiefly from 1956 and
1957 harvests showec radioactivity that averaged about 30 times greater,
with 6 individual samples ranging as high as 109 to 135 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 commonly consumed would not contain over-tolerance amounts
of Sr 9.

Conclusion

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