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Abstract

This report up-dates certain sections of HASL-l2,

"Environmental Contamination from Weapon Tests", In particular,

the levels of Strontium=-90 in fallout, milk, tap water, air,

and soil are included for date available up to November 1, 1958.
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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. With these reports, it is hoped that investigators

actively interested in the program will be better able to relate 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 also up-dates HASL-\2, "Environmental Contamination

from Weapon Tests", in particular Part 1 - "Fallout Monitoring and

Documentation".

The data presented herein are routinely reported by the

Analytical Branch of the Health and Safety Laboratory and four

contractor laboratories - Nuclear Science and Engineering Corporation,

Isotopes, Incorporated, Radiochemistry, Incorporated, and Tracerlab,

Incorporated. In this issue U. S. Naval Research Laboratory data 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 program.



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 Sr?9, 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

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

for shorter-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.



1.1 Pot Fallout Collections for Radiostrontium

lell New York City

The New York City collection pot (exposed surface 0,82 ft=)

is maintained on the roof of the Health and Safety Laboratory

pbuilding. The following are the conditions of collection and analysis:

1. Samples were collected weekly from February 1954 through

December 1956.

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

3. Duplicate pots have been exposed since July 1956.

4. 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 occurred.

Recent results of New York City fallout, not appearing in

HASL-42, "Environmental Contamination from Weapon Tests" are

summarized in Table 1. The cumulative data are graphically illustrated

in Figure l.

Normally the error term represents the maximum standard

error of counting but when more than two samples are analyzed for the

same period, the standard error of the mean is shown and used to

compute the cumulative error term.



 

TABLE 1

STRONTIUM 90 IN NEW YORK CITY FALLOUT

(Monthly Pot Collections }
 

  

Collection Period > Cumulative $799 Precipitation
from to me Sr79/ni me Sr90/mi= Sr70 (inches)

2—1-54 12-31-57 ~-- 3927 4 0675 -- --

1998 J 1.20 # 0.0 21anuary 57 # OL0e 0.52 2 0675 17 4.458

February 1623 + 0.07 41.75 2 0675 13 509

March 0.94 + 0-6 16
re O-3 2 oor he .64, = 0075 18 4.96

April 1.52 2 0.4262) 4.17 2 0086 810.52 6(2) 6,20

May 2.70 % 0.07: 11
2057 2 0.06 46.80 2 0.86 10

June 1.84 + 0.06 11
1.67 2 0.05 48.55 2 0666 12

July 1.58 2 0.2963) 50.13 2 0091 328 2 564)

August 060 40.0542) 50.73 20.91 38 # 769)

September

October

November

December

At midpoint of collection period.
The mean and standard error of four analyses.
See Footnote 1. Only two of four samples were analyzed for sr&9,
Therefore this term represents an average ratio and standard deviation

of two Sr89/sr90 ratios.
The mean and standard error of three analyses.
Represents an average ratio and standard deviation of three sr99/gr90

ratiose
Represents an average ratio and standard deviation of four gr89/sr70

ratiose

-i-
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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 ft© except at Lemont, Illinois (0.75 ft@) and Richmond,

California (91 ft).

Table 2 up=dates data for monthly collections appearing in

HASL-2, "Environmental Contamination from Weapon Tests".

The $r99/sr90 ratios have been extrapolated to the midpoint

of the collection period.

Explanation of Error Terms in Table @
 

{1} The error term in the column "me Sr70fee is the

standard error of sountinge

(2) The "average mc Sr3C/mi=" column is computed from either

the standard error of duplicate analyses or the standard error of

counting, whichever is greater. This coiumn appears only when

duplicate collections are made at a site.

(3) The larger errer term (or always the counting error

where only one analysis has been nade) is then used to compute the

cumulative error.



TABLE 2

Sr70 IN FALLOUT AT OTHER UNITED STATES MONITORING SITES

Alabama, Birmingham

1957

1958

(Monthly Pot Collections)
 

    

Collection Cumulative sr89_ -* Precipitation
Period mc Sr90/nié me Sr90/mi@ Sr90 (inches)

April
to = 5205 2 0.12 a= -«

November

December 0240 2 0.02 5445 2 0.12 18 4.01

January 0.66 + 0.03 6.11 7 0.12 17

February 0.24 2 0.01 6.35 2 0.13 12

March 0038 20.02 6473 * 0613 16

April 1.67 2 0.00 8.40 2 0013 ih

May 2617 0.05 9.56 2 0.14 15

June 0665 20.0, 10.21 2 0.24 29

July

August

September

October

November

December

* Values extrapolated to midpeint of collection period.



TABLE 2 = Cont'd.
 

California, Richmond
 

 

*
Collection Average Cumulative sr°9 Precipitation

Period mo Sr70/mi= me Sr7°/m2 me Sr90/mi2 Sr70 (inches)

1958
March 20

t .
to Wel? 20007 3.7) ¢ 1.0) 307, 2 100 29 6.6)

4200 2 0.05 25
April 3

0038 2 0.01 16
to 0.46 2 0.01 0047 4 0.01 bell = 1.04 11 2557

April 40

0.33 2 0.01 20
May 3ip 20,01 0047 2 0.06 Loly8 = 1.04 16 0.80

0.21 2 0.00 6June Os12 20,00 Osl7 2.0206 ho65 2 1.05 12 04:7

July

August

September

October

November

December

* Values extrapolated to midpoint of collestion period.



TABLE 2 - Cont'd.

California, West Los Angeles

*
Collection Cumulative 0 Precipitation

Period me S$r?0/mi2 me Sr90/mi2 Sr70 (inches )

1956 December
to = eT 2 0.09 -- -—

1957 November

 

December 0.20 2 0.01 he9k £ 0210 20 2.10

1998 January Oly 4 0002 5237 2% 0010 ly

February 0.90 2 0005 6.28 4 0.11 ul

March 1.30 40.08 7.58 t 0013 ah

April 1.50 40.00 9.08 * 0.13 9

May 0005 9.03 93 FT O04 33

June

July

August

September

October

November

December

* Values extrapolated to midpoint of collection period.



TABLE @ = Cont'd.
 

Illinois, Lemont
 

*
Collection Cumulative sr°? Precipitation

Period me Sr90/mi= me $190/mi© sr70 (inches)

December 1956
to --~ 5.94 2 0207 ~~ --

December 19, 1957

1958
January and
February 0030 20.00 6.2), 2 0.07 9

March

April 0.57 * 0.05 19

May 0079 * 0.03 17

June

July

August

September

October

November

December

* Values extrapolated to midpoint of collection period.

- ll--



TABLE 2 = Cont'd.
 

New Jersey, Westwood
 

Collection Average Cumulative 55 Precipitation
Period me Sr90/mi2 mo Sr20/m° me Sr79/mie Sr? (inches }

1957
August

to --- — he78
December

1958
January 1.15

1.91

i+ 0.45 --

0.02 __

0102 1.53 2 0.54 6.31 2 0.71 _

i
+

February 0els6 502 0673 2 0039 7041.00 0.81i4

14
14

»March 0 e939 0.0
1.02 20,92 1002 2 00h 8.06 2 0.81 _.

April

May

June

July

August

September

October

November

December

-~12-



Pennsylvania, Pittsburgh

1957

1958

TABLE 2 =< Cont'd.
 

 

Collection Average 2 Cumalgsive sr? . Precipitation
Period mo Sr70/m2 mo sr90/m 079 /mi.? Sr70 (inches)

July 3
to --~ --- 2.07 Z 0.21 -- --

December 31

January 0057 * 0203 | 70057 2 0.03 0057 2 0-03 2.64 2 0.21 7

February 0.29 + 0.02 12

March O41 2 0.02 * 120.L2 * 0.02 Oehl 2 0.02 3.36 * 0.21 12

April 1.20 2 0.0 150.54 2 0.5, 0987 2 O0L7 4.23 2050 95

May 0.76 2 0004 2 £ 0651 110.73 4 0.0 O79 0.0, 4.98 5 3

June 2.28 20.14 42 2 ol 7619 2 0052 1
2015 t 0.12 - 17

July

August

September

October

November

December

* Valuss extrapolated to midpoint of collection period.

-13-



Oklahoma, Tulsa
 

1958

TABLE 2 - Cont'd.

  

Pl
Collection 2 Cumlative rd Precipitation

Period mo Sr70/mi mc Sr 0fms.© $r70 (inches)

January 0645 # 0,02 0435 + 0.02 19

February O40 + 0.02 0075 2 0.03 9

March 2029 30.06 3.04 * 0,07 17

April 1

Mey 5
to 2.222067 810 20.8 il

June ]

July

August

September

October

November

December

* Values extrapolated to midpoint of collection period.



TABLE 2 - Cont'd.
 

South Dakota, Vermillion

  

Collection 2 Cumulative 0650 Precipitation
Period me Sr?0/ni ms Sr?0/nie Sr? (inches)

1957
April

to --< 9-18 * 0.19 -~ =
December

1958

Pebruary 0038 * 0202 9.44 2 0.19 13

March 0020 2 0.01 9.84 2 0.19 13

April 254 41.00 12.38 3 0.19 12

June

July

August

September

October

November

December

* Values extrapolated to midpoint of collection period.

-15-



TABLE 2 - Cont'd.

Utah, Salt Lake City
 

  

Collection Cumulative sro * Precipitation
Period mc sr9°/mie me Sr90/mi2 ”60 (inches)

1956 December
to ~<- 13.06 2 0619 ~ =<

1957 December

1958
January 0.70 20.05 13.76 + 0.19 Wy

February 1.10 * 0.0, 14.86 2 0.20 11

March 147 + 0.08 16.34 # 0.22 29

April 2.10 20.05 18.43 % 0.22 12

May 1630 2 0.06 19.73 2 0.23 9

June

July

August

September

October

November

December

* Values extrapolated to midpoint of collection period.

-16-



TABLE 2 - Cont'd.
 

Washington, Seattle
 

1958

Collection

Period me S90/mi2

April 18
to 0.51 2 0.01

April 30

May 2.12 * 0.06

June

July

August

September

October

November

December

Cumilative,,
me Sr70/mt

0.51 2 0.01

2.63 2 0.06

Precipitation

(inches)

sr99 *

ES

15

* Values extrapolated to midpoint of collection period.

-17-



1.1% Sites Outside Continental United States

Monthly fallout collection pots (exposed surface 0.82 rt?)

are maintained at stations outside the continental United States.

Table 3 up-dates pot data appearing in HASL-l2, "Environmental

Contamination from Weapon Tests".

The sr99/sr90 ratios are for the midpoint of the collection

period.

The error term represents the standard error of counting.

~18 -



TABLE 3
 

OUTSIDE CONTINENTAL UNITED STATES FALLOUT MONITORING SITES

(Monthly Pot Collections)
 

Austria, Klagenfurt
 

1958

Collection

Period

1957
August

to

November

December

January

February

March

April

May

June

July

August

september

me sr70/mi®

0009 2 0.02

0.13 4 0.01

0017 2 0.02

1.15 2 0.05

1.26 2 0,06

Cumulative

mec Sr70/mi®

1.81 2 0.06

1.90 2 0.06

2.03 2 0.06

2.20 2 0.07

ib
e

3035

4.61 a]
0.08

Oeil

sr89
S50

e7

2

10

18

* Values extrapolated to midpoint of collection period.

- 19 -
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TABLE 3 = Cont'de
 

‘Austria, Vienna
 

    

Collection Cumlative sr99 Precipitation
Period mc sr70/mi? mo $r70/mié $r70 (inches)

1957
June

to -——— 0% 20.11 add ——

November

December O«ell # 0,01 hel 2 0.11 22

1958
January 0016 * 0.01 ho30 * 0211 25

February 0027 ? 0.02 4.57 * Oe.11 wy

March 0045 2 0.01 h.g2 + 0.11 15

April 0671 % 0.05 5063 + 0.12 18

May

June

July

August

September

* Values extrapolated to midpoint of collection period.

=~ 20 =



TABLE 3 - Cont'd,
 

Brazil, Rio de Janeiro

Collection >  Cumulgti ve 0650 Precipitation
Period me Sr70/mi= me Sr70/mie Sr? (inches)

1956 September
to — 0.50 # 0.07 ns --

1957 February

1957 March 1 |
to 0.10 2 0.02 0.60 * 0.07

April 5
to Oolh 2 0.02 0.74 2 0.08

May 1

June 0.00 + 0.02 0.74 * 0.08

July 0203 * 0.02 Ool7 * 0.08

August 0039 2 0.04 1616 2 0609

= PL -@



Columbia, Bogota
 

1957

1958

Collection

Period

August
to

September

October

November

December

January

February

March

April

May

June

July

August

September

TABLE 3 = Cont'd.
 

me Sr90 fri.

20.01

 
 

Cumulative CS Precipitation
me Sr90/mi2 Sr90 (inches )

000, z 0.01 “= =-_

0.05 2 0.01

Sample not available

30,01

0.0, 2 0.01

0.04 Z 0.01

0.12 % 0.01

0.03 2 0,02

0006 2 0.02

0.010 2 0.02

Oolk 7 0.02

0026 % 0.02

0029 F 0003

le

7)

33

* Values extrapolated to midpoint of collection pericd.

~ 22 o



TABLE 3 - Cont'd.

Hawaii, Oahu (Coconut Island, AoE.C. Laboratory)

   

Collection Cumulative sr89 Precipitation
Period mo Sr90/mie mo Sr90/mi2 Sr70 (inches)

June 1957

to — 4.82 + Oe1h —— —_—

January 6, 1958

1958 to

February 3 0032 * 0.02 Sel 2 O14 15
to

March 4 0095 2 0.05 6.09 2 0.15 10

to
April 1 1.68 # 0.09 7e77 X O17 15

April 1.98 2 0.12 9075 2 0.cl 18

May

June

July

August

September

October

* Values extrapolated to midpoint of collection period.

= 2% =



TABLE 3 = Cont'd.

Hawaii, Oahu (Coconut Island, Weather Station)

Collection Cumlative sr99 Precipitation
Period me sr90/mie m6 Sr90/mie gr70 (inches)

July 1957
to “—- 5294 2 0.02 _— ——

January 6, 1958

1958 to

February 3 0.22 2 0.01 he15 t 0.02 15
to

March 3 0.70 # 0.05 4.85 2% 0.05 9
to

April 1 1.65 # 0.08 6.50 2 0.10 Wy

May 0.90 # 0.02 70 * 0.10 18

June

July

August

September

October

* Values extrapolated to midpoint of collection period.



TABLE 4 - Cont'd,
 

Hawaii, Oahu (University of Hawaii, Gartley Hall)

Collection

Period

June 1957

to ---

January 6, 1958

1958 to

February 3
to

March 3

to
April 2

0.71 2% 0.03

0.36 # 0.02

1.33 2 0.08

May

June

July

August

September

October

me sr90/mie

Cumulative

me Sr90/mie

2e81 4 0.10

5e52 FT 0010

1
44.88 20.11

Feel 2 0613

sr99 0 Precipitation
Sr? (inches)

oo)

il

el

« Values extrapolated to midpoint of collection period.
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Japan, Hiroshima
 

1958

TABLE3 - Cont'd.
 

    

Collection Cumlative sr99 Precipitation
Period me Sr90/mi2 me Sr90/mi 170 (inches)

August 1956
to --- 5-80 2 0.12 -- --

December 1957

January 0.2 + 0.04 6.04 * 0.13 23

February 0.25 * 0.01 6.29 + 0.13 20

March 0.92 *% 0.06 Teel t Oly 11

April 3037 70002 10.58 + O14 10

May 1.06 20.06 11.4) 4 0.15 1

June

July

August

September

October

* Values extrapolated to midpoint of collection period.
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TABLE 4 =- Cont'd.
 

Japan, Nagasaki
 

Collection Cumulative

 

Period me Sr?°/mi® mo Sr70/mie

August 1956
to -<- 7290 2 0.15

December 1957

1958
Jamary 0.60 2 0.05 8.50 * 0.16

February 0055 2 0.03 9205 * 0.16

March 1.13 20.06 10.18 * 0.17

April 2052 20.07 12.70 2 0.19

May 1675 2 0.06 | 14.45 2 0.20

June

July

August

September

October

*

sr99

EO

16

* Values extrapolated to midpoint of collection period.

Precipitation
(inches)



Kenya, Kikuyu

1957

1958

Collection

Period

January
to

December

January

February

March

April

May

June

July

August

September

October

mms Sr90/mie

0.03

0.1,

0.22

0290

TABLE 3 = Cont'd.
 

0.01

0.03

0.01

0205

Cumlative

me $r90/mi©

1.30 2 0.07

1.33 2 0.07

1.4,7

1&4

0.08i
+

0.08i
e

*

de Precipitation
Sr70 (inches )

12

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

Pakistan,Karachi

Fs

Collection Cumulative 350 Precipitation
orPeriod mo sr70/mié me S190/mi2 (inches)

1958
February 0.02 # 0.01 0.02 I 0.01 L5

March 0.07 20.00 0.09 * 0.01 Lo

April

May

June

July

August

September

* Values extrapolated to midpoint of collection period.



TABLE 3 =< Cont'd,

South Rhodesia, Salisbury

November 1956

1957

1958

Collection

Period

to

May 1957

June to

October

November

December

January

February

March

April

May

June

July

August

September

October

Cumulative,,

me Sr90/mi@

-~-- 0058 # 0.06

Samples not collected

Oell t 0,01 Oell 2 0.01

0.10 2 0.02 0.21 2, 0,02

0.10 I 0.01 0.31 2 0.02

0.04 2 0.01 0235 # 0.02

0.02 * 0.01 0037 2 0.03

0055 + 0.04

- 30 -
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Taiwan, Tainan

1958

1958

TABLE 3 = Cont'd.
 

*

    

 
 

Collection Cumulative sre Precipitation
Period me Sr90/me mo Sr79/mi2 gr70 (inches)

January 0.03 2 0.01 0004 * 0.01 27

February 0.07 2 0.01 0.10 2 0.01 12

March 0e19 2 0.02 0229 2 0.02 10

‘April 0.05 * 0.00 0.34 2 0.02 12

May

June

July

August

September

Taiwan, Taipei

Collection Cumulative gr9 Precipitation
Period me Sr90/mie mo Sr90/mie gr70 (inches)

February 0015 2% 0201 0.15 2 0.01 9

March O.10 £0.01 0.25 2 0.01 1,

April 0057 4 0.01 0.82 I 0.02 li

Mey

June

July

August

September

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

Taiwan, Taitung

Ld

Collection Cumlative,, sr°9 Precipitation
Period mec Sr70/mi2 mc Sr70/mi Sr70 (inches)

1958

April O.ce 2 0.01 O.ce I 0.01 10

May

June

July

August

September

x Values extrapolated to midpoint of collection period.
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Thailand, Bangkok

Collection

Period

1957
March

to

November

December

1958
January

February

March

March 1
to

April 7
to

May 4
to

June

June

July

August

September

October

me, $r90/mi=

0.12 2 0.01

0.0 * 0.00

0.04

0205

TABLE 3 = Cont'd.
 

Cumulative

me Sr90/me

--- 0238 2 0.04

Sample not collected

0.50 2 0.04

Sample lost in transit

0.54 * 0.0)

i
b 0.03 058 2 0.05

i
e 0.03

Precipitation
(inches)

89S

KO

17

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

Union of South Africa, Durban
 

Collection

Period me Sr90/mi=
 

1957
June

to

December

1958
January

February

March

April

May

June

July

August

September

October

0.02

0.18 2

0209

0.91

I+
0.01

0.01

0-01

0.05

Cumulative

me S190/mi2

1.27

1.29

1.47 2

i
e

0.05

0.05

0.05

1656 2 0.05

 

gr9 5) «Precipitation
Sr? (inches )

12

3

* Values extrapolated to midpoint of collection period.
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Union of South Africa, Pretoria

19957

1958

Collection

Period

TABLE 3 - Cont'd.
 

 

July
to

November

December

January

February

March

April

May

June

July

August

September

October

me_Sr90/mie

O.1l2 2 0.01

0-10 2 0.01

0.06 20.011
4

Ooll 2 0200

+Ool7 + 0206

i
bOoh9 *0.04

Cumulative

mc Sr

0.87 2

0099 2

i
+1.09

1.15 2

1.26 i
t

i
t1h

1.92 3

mi

0.03

0.03

0.03

0.03

0.03

0.07

0.08

*

sr99
50

19

* Values extrapolated to midpoint of collection period.
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1.2 Precipitation Collections for Radiostrontium and Radiobariu

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 rte per tub).

Table , up-dates the Pittsburgh precipitation data in HASL-~l2,

"Environmental Contamination from Weapon Tests". Figure 2 graphically

illustrates the cumulative Sr90 fallout. The error terms represent the

standard error of counting. |

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 Jume 19, 1957. Since then, precipitation has been

measured by Nuclear Science and Engineering personnel using a Fisher

# 1-22-5 United States Weather Bureau type rain gauge.
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TABLE  - Cont'd.

 

Collection Period Cumlative sr99 Bal40 Precipitation
from to mo Sr90/mi2 me Sr90/m2 afm Sr9O/liter Sr90 Sr in inches

IGE FH1O-SB 06033 2005 oypo gong I 855 ary

PNG FNOuils # owod HIT * ONT "BE OLB Tk i

PNFMT Crows z Ovo, AHH FONT BEETSh

PIR Stee Oe Toros wsoszoar UES Sh ORE le
PE FON Jiag0 291008 HBS LO1T Besos ola TD
Ee eei otok 25629 2007 Ta nO

ese WG5eToon Berroa YoSs OR
VOOR SR OB toe MFOin pa

ee NNT Qube tora MI ONT Btgslh oe
NE NNT Orol; # Oc00e 260220027 1 38
N98 nte5e rap zor UBF O17 BL sio | L

eee eT ross 2 oro 52S ONT TIT 3 es

BGR WOO frea owoie P72 2037 Soe te ae

RSG OO OG soca TOP FOIS Isao HT
OG FO Olid tonne MTU 2O1B Noe 1450

7 FF oes + rons 2755 2018 Tess ilo Ik 0420

79 FES Oa boos TH FONG TT sO 5 1609
.* Values extrapolated to midpoint of sampling period.
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Collection Period

from

5-8-58

5-10-58

5~13+58

5-17-58

5-19-58

5-2h,-58

5-28-58

6-2-58

6-6-58

6-10-58

6-13-58

6419-58

6-20-58

6-22-58

6-23-58

6-2h-58

6-26-58

xo

5-10-58

9013-58

| 5-17-58

5-19-58

5-24-58

5-28-58

6-2-58

6~-6~58

6-10-58

6-13-58

6-19-58

6-20-58

6-22-58

6-23-58

6-2h-58

6-26-58

7-3-58

TABLE 4 = Cont'd.

 

Cumulative sr69 pallO_ ~* precipitation
mo Sr90/m° mo Sr99/mi® a/m Sr9°/titer *90 "90 in inches

Orlee a ole 26-15 20618 75 ag 12 0.23

Ooi ri sate 28.17 + 0.18 _ u“ ary

O35 force 28:55 2018 ae 215 2k 0.21

Oris. 2 OL01D 20472 2 418 - 0 trace

So roto, 222018 33 356 to 0425

e251 2 00010 9,502 0018 telg sata let oul

STSee F oroce BRSKtON9 IS ST

|

ead 0-72

Ocolg 2 oc0oe 290592019 hats al 16 0.10

0-079202008 29.67 # 0.19 2.3 2 1.8 14 29 O11

15, 2 oroig 2802019 Stare ag 0.20

Sait 2 pros, 30005 20019 T7aoy |a 0.70

fee Foro10 29 SF SOs a3 5.0 0.65

OME EOsis oag POT 8, Pos
cL : cone 30054 2 0.19 nea : i ae CL 0.12

Go082 + 010% zor tong 2a, to aE 0405

sary 2 oc007 30°73 2919 Sshaais 22 5 0.17

0102 2 02003 30+75 # 0619 _ 2 a8 ary

* Values extrapolated to midpoint of sampling period.



TABLE 4, - Cont'd.

Collection Period Cumulative CG Ballo -* Precipitation

from to Tac S190/mté mo Sr70/mie d/m sr90/liter Sr70 sr70 in inches

7-3-58 7-7-58 0.296 # 0.030 1; 8.7 2 0.9 23 35
0.292 + 0.029 24+04 2 0-19 8.6 * 0.6 28 38 1el5

7-7-58 7-8-58 0.013 + 0.002 22.5 * 4.2 21 <9.2
0.016 2 0.003 3206 #019 on5 3 Lo 20 38 0202

J-12-58  JoLy-58 04097 2 0.007 11.7 £ 0.9 L3 63 0.28
0.076 % 0.006 9.2 2 0.7 53 80 °

Jelj-58 7-15-58 0.132 # 0.007 57 2 063 43 L8 0.78
Oelll * 0.006 4.8 2 0.3 56 80 .

7-15-58 7-16-58 0.056 2 0.004 6.6 2 065 80 127
0.058 * 0.003 6.8 1% 0.3 67 126 0029

7-22-58 7-23-58 04055 * 0.004 5ed 2 063 58 65
0.060 4 0.003 5.8 + 0.3 52 60 0-35

"7a25-58 7T-2h-58 0.150 2 0.008 12.7 2 0.6 28 17 6.0
0.180 * 0.010 15.3 % Oo7 2h 20 “on

0.019 2 0.002 21.7 3 2.2 a3 21 0-03

7-25-58 7-29-58 0.173 * 0.010 L.2 2 0.2 & 66
04159 2 0.008 3.8 2 002 70 80 1.40

7-30-58 7-31-58 0,205 + 0.010 6.1 2 003 35 29
0.189 % 0.010 507 4 003 31 36 1.15

7-31-58 8-1-58 0.041 t 0.00% 3.8 + 0.3 62 58
0.039 2 0.003 3.5 t 0.3 62 7h 0.37

8-1-58 8-43-58 0.149 2% 9.007 2.7 % Ol 37 32 1.88
0.1431 * 0.007 2a, t Ol 2 36 °

* Values extrapolated to midpoint of sampling period.
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1.c2 Westwood, New Jersey

Since February 1958, precipitation collections have been

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

Precipitation data for Westwood, New Jersey is summarized

in Table 5. Figure 43 graphically illustrates the cumulative sr7°

fallout.



Collection Period

from
 

2--58

2-10-58

2~17=-58

2-25-58

2-28 -58

3-14-58

3~3-58

3--58

3-10-58

3-15-58

3-20-58

3-21-58

3-22-58

3-25-58

5-27-58

331-58

41-58

“he-58

},-8-58

* Values extrapolated to midpoint of sampling period.

to

2-10-58

2-17-58

2-25-58

2-28-58

3-158

3-358

3-4-58

3-10-56

3215-58

3-20-58

3-21-58

3-22-58

3-25-58

3~27-58

3-31-58

4-1-58

L~7~-58

1=8-58

4-14-58

TABLE 5

STRONTIUM 90 IN WESTWOCD, NEW JERSEY FALLOUT

(Precipitation Collections)
 

mc SroO/mi eZ

0.013
0.049

0.015 t
0.007

0,005
0.012

0.256
04439

0.010
0.002

0,026 2

0.064

0.033

02910
0.002

0.230
0.285

0.055
0.078

0.117
0.085

04905
0.002

0.026
0.025

O.113 +
0.128

0.0721
0.085

0.023
0.029

Old
00421

0.002
0,002

0.002

0.002

0,002
0.002

0.011
0.006

0.002

02002

0.003
0.002

0.009

0,002
0,002

0.009
0,011

0,005
0.003

0.003
0.003

0.002
0,002

9,002
0.00

0.003
0.003

0.002
02003

0.003
0.003

0.015
0.015

0.002

9.902

Cunulative™™

me Sr90/mi =

9.031 2

O.0Le 4

0.050 @

0.398 =

Ooh #

O.4h9 2

0,182 +

0.488 2

0.746 1

0.812 7

0.913

0.916 2

0,942 4

1.062 2

1,140 2

1.166 2

1.599 2

1.61, 2

1.944 2

0.17%

02133

0.136

06136

0.136

0-142

Olbu

Olly

02145

001h5

O.1L5

0.146

$r89 * Bal4o .

A0 $90
Precipitation

in inches
 

16

1.3

12
12

8.2
ll

12
iy

7e2

17
16

16
17

22

25

ho
37

30
29

hi

29
pn

5.8
640

270

29

36

98

** Error term represents either the standard deviation of duplicate ar:

error, whichever is creater.

is used,

rm
a or the counting

Where only ene analysis hes been madc, the counting error



Collection Period

from

Lo 14-58

1-21-58

h-22-58

4-2h,-58

4-28-58

4-29-58

4-30-58

5-5-58

5-6-58

58-58

5412-58

5-16-58

5-19+58

5-20-58

5-21-58

5-23-58

5-26-58

9729-58

6-3-58

to

h-21-58

4-22-58

4-2h-58

4-28-58

L-29-58

4-30-58

5-5-58

5O58

5-8-58

5-12-58

5-16-58

5-19-58

5-20-58

5-21-58

5-23-58

5-26-58

5-29-58

6-3-58

6-10-58

me $190/m4*

0.069 * 0.008
0.03, * 0.00%

0.009 2 0.003
0.032 4 0.004

0.168 * 0.005
04282 t 0.007

00327 2 0.008

0.201 + 0.006

0.036 # 0.004
0.058 « 0,004

0.216 * 0,006
0.158 4 0.005

02308 * 0.006
0.272 * 0.010

0.045 2 0.017
0.206 # 0.049

0.281 2 0.005
00174 # 0.005

0.200 * 0.011
0.279 % 0.006

0.612 # 0.008
0.564 2 0,007

0.070 * 0,00)

0.073 2 0.004

0.100 2 0.004
0.079 2 0.00)

0.127 # 0.005
00119 # 0.004

O12 t 0.009
0.127 # 0.010

0.729 * 0.012
0.682 2 6.011

0.079 *% 0.008
0.092 2 0.008

0.02) 2 0.004
02025 % 0.006

0.168 + 0.014
06277 + 0.014

TABLE - Conttd,

Cumulative’ *
me $r90/mie

1.995 + 0.222

2.015 t 0.223

2.2h0 * 0.237

2.504, 7 0.253

2.552 7 0.254

26738 2 06257

3.028 2 0.258

3.199 * 0.313

3426 2 0.320

3.666 2 0.327

4.25, 2 0.329

1.326 £ 0.329

LeklS # 0.329

4.538 2 0.3529

4.672 t 0.329

5-378 # 0-351

564 * 04331

5.488 + 0.331

5.710 2 0.340

* Values extrapolated to midpoint of sampling period.

sro9

 

Balko" Precipitation
gr90 090 in inches

le 15

42 60

23 Lg
8.0 8.2

17 6.8

11 409

17
24 11

9.0 8.9
a3 2.8

21 8.0

21 8.l

15 7.8
16 8.8

15 2
15 507

17 5el

“18 Tely

15 4el

20 Tel

ll 2.8

le 2e7

9e3 el

15 4.6
17 53

10 Qa7

9.6 2el

905 2h
Uy 2,0

2eT 220

Fel 2.

209 320

209 35

5.4 i)
Bel 12

Wy 21 0.12
8.0 10

«* Error term represents either the standard deviation of duplicate analyses or the counting
error, whichever is greater,

is used,
1ita oye a

Where only one analysis has been made, the counting error



Collection Period

from

6-10-58

6-11-58

6-12-58

6-14-58

6-19-58

6-23-58

6-27-58

773-58

7-7-58

79-58

7-14-58

7-16-58

7-17-58

7-23-58

7-29-58

8-1-58

8-8-58

8-11-58

8-13-58

to
6-11-58

6-12-58

6-14-58

6-19-58

6-23-58

6-27-58

7-3-58

7-7-58

71-9558

7-1j-58

7-16-58

7-17-58

7-23-58

7-29-58

8-1-58

8-8-58

B~11-56

8-13-58

8-15-58

me $190/ni®

0.134

9.12h

020140
0.068

O6143
0.136

0.181 2

0.263

02151
00194

0.103
0.118

0.021

06009

Qe2ll

04136

0.07k
0.041

0.135
Delh5

0.121

0.080

02035
0.02h

0.042
0.053

0192
00216

0.038 2

0.032

0-015

0.009

0.281
0.26

00072

02077

0.051 2

0.050

0.012

0.023

0.006
0,005

0.003

0.014

0.015
02013

0.003

0.003

“02.005
0.004

0.002

0.009

0.004
0.009

0.009

0.009

0.005

0,012

0.010
0.00,

0.003
0.002

0.003
0.004

0.004
0.00]

0,002

0.002

0.003
0.009

0.005

9.006

0.003

0.009

0,002
0.003

ABLE 4 - Cont'd.

Cumulative’”
*

 

Surmratyie 7600 eSoo Mytettaeten
54839 2 005u0 9 - 0619

52893 2 0.340 s 06045

6.034 4 0.3h0 3 2 O65

6.256 2 0.345 og 2 0.68

6.128 0.347 89 i 0672

6.538 2 0.3L en aL 0.50

6.552 * 0.347 oF) ho 0.00

6.727 4 0.351 a 36 0.92

6.784 2 0.351 3 en 9.58

6.92 2 0.352 i aL 0.23

7.025 4 0.352 oS 3 0.23

7.054 F 0.353 i a 0015

7.102 7 0.553 3 o 0.09

7.308 4 9.355 25 9 0.82

7.3K2 20.355 3h if: 0.17

70354 2 00353 ? 0.00

7.618 2 0.454 3 ie 1,06

7.692 2 0.354 7 54 0.22

7.7h2 * 0.354 45 06045

* Values extrapolated to midpoint of sampling period,

** Error term represents either the standard deviation of duplicate analyses or the counting

has been made, the counting errorerror, whichever is greater.
is used,

}74 *

Where only one analysis
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FIGURE 3

Sr?9 IN WESTWOOD, N.J. FALLOUT
(PRECIPITATION COLLECTIONS)
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1.23 Richmond, California

Since March 1958, precipitation collections have been made

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

Precipitation data for Richmond, California is summarized

in Table 6. Figure 4 graphically illustrates the cumulative Sr7°

fallout,

- h7 -



Collection Period

from

5-20-58

3-21-58

3-2),-58

3-26-58

3-28-58

ip -L-58

L--58

L-7-58

L-14-58

-21-58

yj=-28-58

55-58

5-19-58

5~-2h-58

6=2-568

6-9-58

6-13.58

6-20-58

* Values extrapolated to midpoint of sampling period.

to

3-21-58

5~2h-58

3-26-58

3-28-58

4~1~-58

h-14-58

1-21-58

l-28-58

55-58

5-12-58

5-24-58

&-1-58

6-9-58

6-13-58

6-20-58

6-2),-58

TABLE 6

STRONTIUM 90 IN RICHMOND, CALIFORNIA FALLOUT 

(Precipitation Collections)

me sr70/ni®

2.655 2 0.188
0.539 2 0.012

0.882 2 0.019
0.841 2 0.016

0.0881 2 0.0048
0.0936 + 0.0051

0.2085 2% 0.0096
0.351 # 0.012

0.920 # 0.018
1.117 # 0.023

1.012 2 0.018
0.900 # 0.016

0.386 +2 0.008
0.451 2 0,007

0.0070 2 0,0005
0.0079 2 0.0006

0.0027 # 0.0002
0.0038 + 0.0003

0.0035 Zz 0.000)
0.0042 * 0.0003

0.0051 * 9,0002
0.0038 2 0,0002

0.062 + 0.002
0.065 2 0,003

0.266 *% 0.005
0.353 2 0,010

0.020 2 0,001
0.014 +4 0.001

0.092 + 0.002
0.095 # 0,002

0.039 # 0,001
0.072 + 0.002

0.010 2 0.001
0.014 #4 0.001

0.010 2 0,001
0.010 # 0,001

 

 

CUBR:eogoo ISTE
1.597 20.265 1 p 1.16

2.453 % 0.268 is 3s 2.45

2.5u, 20.271 5h a 0.06

2.824 t 0.289 “6 Pe 0.h0

3.842 4 0.311 a a 2.58

4.798 % 0.331 iS $5 1.84

50166 2 0.332 35 fe 0.73

5.173 * 0.332 i we 0

50176 4 00332 ie ie 0

5.180 4 0.332 i 2 0

5.185 2 0.332 i" iB 0

5.29 2 00332 i ie 0

54559 20.537 6 3 0

56576 2.00337 tg an 0.80

5.670 0.337 tp 35 0643

5.726 + 0.338 2 Be 0.04

5.73E 20.338 3d Moe 0

56748 * 0.338 we 16 0

** Error term represents either the standard deviation of duplicate analyses or the counting
error, whichever is greater.

is used,

- 4B -

Where only one analysis has been made, the counting error



FIGURE

Sr?° IN RICHMOND, CAL. FALLOUT
(PRECIPITATION COLLECTIONS)
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1.3 Sr? in Soil

1.31 Post Plumbob Soil Samples Collected in California, Nevada

and Utah.

The Sr90 results of twelve soil samples from near the Nevada test
site are listed in the table below. These samples were collected
after the Plumbob series by Dr. Kermit Larson and analyzed at HASL
by the HCl extraction method.

A map on the next page shows the Sr9° levels for each location.

TABLE 7

Sr? IN POST PLUMBOB SOIL COLLECTED IN CALIFORNIA, NEVADA AND UTAH

HASL # Depth Location me /ni=

7906 A o-6" Barstow, California 1.31 2 0.79
7906 B 2.60 2 Oo71

7907 A o-6" Bishop, California 16.25 2 1.58
7907 B 13.48 2 1.35

7908 A 0-6" Alamo, Nevada 15.25 2 1.03
7908 B lost

79099 A ———s«s Caliente, Nevada Wy.54 # 0091

7909 B U4053 2 0095

. 7910 A 0-2" Bureka, Nevada 2541 * 0.59
7910 B 25.89 % 0.64

7911 A Q-2" Tempiute, Nevada 2.48 2 0.92
7911 B 2.14 2 0.91

7912 A o-6" Lund, Nevada 31.53 2 1.645
7912 B 29059 * 1.64

7913 A m6" Mesquite, Nevada 4.88 2 0672

7913 B 59 2 0077

7914 A o-6" Overton, Nevada 8.82 2 0,88
7914 B 10.58 + 0.90

7915 A O-6" Beaver, Utah 30.06 # 1.50

7915 B 29.02 # 1.51

T9164 0-6" Cedar City, Utah 3.22 2 1.442
7916 B 37298 2 1.9

7917 A o=-6" St. George, Utah 23.92 + 1.23
7917 B 25256 2 1.26

- 50 -



FIGURE 5
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Lo Air

2ol Surface Air

2ell Radiochemical Analyses of Composite Monthly Air Filter
Collections by the U. S. Naval Research Laboratoryo
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TABLE 8

RADIOCHEMICAL ANALYSES OF COMPOSITE MONTHLY AIR-FILTER COLLECTIONS **
(United States Naval Research Laboratory)

Rainfall d/m/100 §.C.M. Activity Ratios

L41* * 1*

Month Days mn, Gross B- Ce " er? x" cel gr?° cst 3T ppt? sr’?/Gross B- gr99/gr9° cst 3/gy7°
 

Moosonee, Ontario Lat. 51° 16'N Long, 80° 39'W Elev. 10 m.

Nov. 1957 18 182. 130 25 7.8 19 8.5 0.48 0.92 0.81 0,0037 15 1.9
Dec. 1957 18 59 120 26 7.4 19 9.3 0,82 1.3 - 0.0068 9.0 1.6

Washington, D.C. Lat. 38° SO'N Long. 76° 57'W Elev. 88m.

May 1957 4 22 LOO 59 39 47 31 1,8 6.5 3.3 0.0045 22 3.6
June 1957 Ll 7 500 110 BD 52 eg 1.8 6.2 2.7 0.0036 22 a4
July 1957 5 Bu 570 106 45 kes 33 1.9 5.4 2.7 0.0028 23 2.8
Auc. 1957 5 59 800 89 4h 71 31 1.7 6.1 - 0.0021 26 3.6
Oct. 1957 6 64 670 140 bu 76 25 1.5 3.8 3.2 06,0022 AL 2.5
Nov. 1957 14 63 270 ke 19 36 19 1.1 1.4 1.3 0.0041 16 1.3
Dec. 1957 12 133 310 2h 24 46 27 1.3 2.6 2, 0.0042 18 2,0

Miani, Fla. Lat. 25° 49'N Long. SO” 17'W Elev. 4m.

July 1957 15 279 590 58 4G 56 ek 1.2 2.4 1.9 0,0020 40 2.0
Aug. 1957 7 . 339 300 35 re 45 14 0.57 1.6 - 0.0015 52 1.8
Oct, 1957 Ll 184 1170 220 78 100 36 1.5 2.2 1.7 0.0013 51 1.5
Nov. 1957 3 47 300 32 7.9 LO 21 0.51 1.7 0.27 0.0017 15 3,3
Dec. 1957 10 53 340 50 2 65 31 lel 2,2 O.90 0.0032 28 2,0

San Juan, P.R. Lat. 18° 26'N Long. 66° OO'W) Elev. 21 nm.

July 1957 14 130 380 95 30 8h 28 1.2 2.3 0.90 0,0029 27 2.1
Aug. 1957 19 184 300 57 31 qh 14 0.65 1.5 0.0022 48 2.3
Sept. 1957 19 112 680 140 45 55 17 0.73 1.3 - 0,Q012 62 1.8
Oct. 1957 7 202 220 33 19 23 9.0 0.47 0.87 0.57 0.0021 39 1.9
Nov. 1957 el 130 110 13 8.1 16 7.8 0,71 0.64 0.09 0.0065 li 0.90

* Extrapolated to the middle of the collection period

** Onis data was submitted 7) tre U.S. Vaval Research Laboratory for inclusion in HASL reports.
Talis information will alse sopesr in a formal URL report now in preparation.
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Month

Rainral.

Days TEN «

TABLE 8 - Cont'd.
 

d/m/l00 S.C.M,

141% age yoi* nit
4

GO
Gress B- Ce or 2 zSr

=,13i ALO Q oF,
3 {Gross p- sr ?Pp Sr

Activity Ratios

gr?” cst?!ge
390
 

July 1957
Aus. 1997
Sept. 1997

Oct.
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«
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1957
» 1957
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s
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w
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cy ?
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4 7
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- 4a on
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TABLE 8 - Cont'd.

 

Rainfall d/m/ 100 §.C.M. Activity Ratios

4y.* 4Q* * Lah 27,
Month Days JG Gross 6- ce! 1 g7°? yet Ce gr? o3t37 ppl? sr’/Gross pe sro?/gr7° cslstigh?

Subic Bay, P.I. Lat. 14° LO'N Lons. 120° 17'E Elev. 16 u, {

Jaly 1927 NLR. N.R- 31 (a4 3.2 oS 2.1 9.20 0.26, 0.35 G.0065 16 1.3
Aas. LST W.R. NLR. 32 6.7 3.5 5.6 2.5 0,10 ,22 - 0,0031 35 2.2
Sent Tas H.R, NR. 57 weg S.1 9.5 5.1 0.31 0.68 - 0.0054 16 2.2
Oct. Looe NR. NLR, 4 13 5.7 be it 3.9 0.16 0.36 - 0.0037 Le 2,4
ov. L907 MR, NVR. 39 2 6.3 16 7.1 0,39 0.73 - 0.0049 23 1.9
Dec. LoS NLR, NOR. 33 Lg wad 7 3.5 0.20 0,3 - 90,0053 21 me)

ta Ry nob Rerorted

hetranowited to tne miduie «ot the collection pertod



2e2 High Altitude Sampling

A series of high altitude samples have been taken for radio-

chemical analysis starting late in 1956. The samples are carried to

altitude by balloons and an attempt is made to obtain total volumes of

approximately 1,000 standard cubic feet. Four sampling sites are used:

Minneapolis, Minnesota (changed to Sioux City, Iowa in August 1958);

San Angelo, Texas; the Panama Canal Zone; and Sao Paulo, Brazil. An

attempt is made at each location to obtain a sample monthly at each

of four nominal altitudes. In addition to the difficulty of controlling

sample flights at altitude for the required length of time, a mmber

of samples are not recoverable or are otherwise lost. Therefore, fewer

than 16 samples per month are usually available. The detailed data

on completed samples taken from November 1956 through June 1958 are

given in Table 9.

All the completed data are presented in this report since

several corrections and recalculations have been made due to intere-

laboratory calibrations. Therefore the C837, cel and Cs137/sr90

ratio will not correspond to previously published data.

- 57 -
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tinneecolis

Teras

Southern
seTisphara

IAS Lit Flignt#

L666

702

Las

L880

4882

L902

L903

1392

1995

ty co c
o —

T-147

T-1LE

 

  

TABLE

Boventer 1956

Flight Nowinal Actual Tro po pause Yolumne Total Activity Bato a/n/'1000 S.C.Fs = a
uate Altitude Altitude Height (3.¢.F.) C-date d/m/enmple dfa/S.c.F. Codate dfn/sample ir cell sto? sre sro

<,

11-6-56 & 67 $ BT16 S-11-57 15,320 2 960 Lele 20,26 SeB057 QTR 607 680 421 636 62.2

11-9-56 yu Pad s dec 1-19-57) 9,680 21,795 Gehb9 21676 1405-57 32.8 22.20 + 6P1 2 65.7 S242 6.57 1287 4143 2 yale

€

Lied75659 WTAE 3203” G572 F-74957 15,500 1 90 1657 $0012 81257 sytg 3 315 2245 15 ad

- 2 q1ey .
11-30-56 Se tae 53.3 2OG4 Bell-57) 09, 790 21,000 1.35 2.0.15 6=20-57 “0.8 13. 165 Stee ace Leek

Lindd-n& 90 ah, 1-19-57 1,186 £ 572 1442 #0668 1-25-57 1909 21.6 = 254 2 10 92.62 767 491 2tey 24.55

y1-25- 40 Wed 3 non L-1y-57 M6 2 E15 1655 51,28 1425-57 12,6 21.6 — 3382 uy 1 6215 an% WY

laeQoedt try oe 3 323) 1-19-57 6,135 31,292 1684 50.39 1-25057 45.2 2 2.4 -+ 465 to 109 157 4¢ bel 621 28.9 2 1477

1. Stratospheric Sauple,

2, Tropospherio Sample.

bik

e1.t

1e.9

yedt

le

Cont'd,
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Minneapolis

Texas

Southern
Healsaphere

 
Flight Noginal Actual

TASFlight# Date Altitude Altitude

4901 2011 12-8456 So 51

4997 2031 12-19-56 & 6/6605

i991 T-154 12-14-56 80 83 .2/66.8

Loge 7-156) 12-16-56 & 68/6643

5023 T-1§9 12-21-56 50 4925/48

5000 Pel32 12-1=56 65 70

5022 -B-138 12-21-56 80 87/7005

50h] B-1h4 12-28-56 30 9949

5042 Bel5 12-29-56 50 L765

Sau B-LuB 12-30-56 80 50.5

Tropopausa
Eaight

30.02

3

s

3

eat

51.7

 

 

srf4/or90 osl37/sr90

December 1956

Tolums Total Activity Ballo d/it/1000 B.C Fa
(30C.F.s} Codate a/n/semple  d/a/Secer. Ceadate d/m/semple ir? Colitis csi $re9 srvo

78h «3-11-57 22,600 21,330 2686 2 0017 6-20-57 gi 312 305 137 Le 50.3 1640

B65 B=7-57) 15,200 21,0LK0 2028 20.16 _ 506 530 108.9 3a, 35.6 10.6

2029 1*19-57 2,353 2 507 1626 20.25 1-25-57 21.027 1.6 — 137 hel 760 Bel 186 3aah 22.21 5.58

2,03616 F11-57 18,160 2 900 5q02 8 a.25 FBG? Sud 475 662 243 52 1565

7928 52857 2,300 E780 Oe TOF we - 4506 60.1 10,83 3 1044 5006

«

3069 F-11557 29,000 412,700 945 Tel 5-26-57 51°) a 20 aug sub 189 1963

EPG Ball57) 2,4PO 2 B20 eT 8 00598 5-28-57 £7 Pes 77 106 £72 39.3 $1.83

9 1-19-57 648 514 0667 £0053 1-25-57 1720 2165 +m 123 2 7e2 56.9 3 503 8203 6.91 B42 1149

£
8399 5-11-57 -1,410 9650 0617 2 0608 5-28-57 ai 3.03 15,3 11.89 $21 0677 Wya3

A7Ol e19-57 5,572 31,682 3.28 © 0699 1-29-57 239 25 -— 18 25.0 1 8 508 - _ -

i. Stratospheric Sample.

2« Trepospheria Sample.

h.52

3.06

2029

467

O&O

1.28

Bee

15.6

Cont tds



Minneapolis

Texas

Southern

beuis phere

HaSt# Flighti#

5134 2051

5172 T-165

S173 T~147

5232 P-1L5

9279 B-152

 

 

Janu 1

Flight Nominal Actual Tropopause Volume Total Activity Balto
Bate Altitude Altitude Height (S.0.F.) C=date afa/semple d/mS.C.F. C-date  d/m/sample

1 _ &20-57 Siehtel a 2 11952 22 1, : 2.66 2 020857 5 L6/u3 3 2 3-22-57 31,904 390 0008 Fee

¢
-17- l x 8 -22 9.76 6-20-57 *L.41-17-57 90 105/106.5 80 3-22-57 $650 7 chest S12

1-15-57 A & 36.81 3857 «3-22-57 tlyl50 t 1,400 8.85 0.36 -- -

<.

1421-87 & & 55.17 3459 -3-25-57 2,950 2 850 0.95 2 7-10-57 3

- cq yh 1.7
1-31-57 6&5 & 3401 33L5 $-22-57 6138 F790 0018 2 0.2K 7-157 £949

1. Stratospheric Sample.

 

a/m/1000__ 8.C.F.

zr9 cethk ceil? gr sr90

3&9 561 37 ab, heb

106 58.6 116930 8393 1665

863 3780 35h, -- _

95e1 116.7 6.99 -

3g 190 45.2 55.6 2509 167k

Cont'd,
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Minnespolis

Texas

Southera
Yerisphere

WSL Flight
5300 ail,

9321 2130

5322 862128

5295 Te172

5297) TAT

5319 T1786

530 T-176

5260 P-1L8

5307 P1590

5435 Pr1t,

5393 B-158

539k B-159

5399 8-160

Plight
Date

2013-57

2-27-57

2-19-57

229-57

2-11-57

2-27-57

2-25-57

2-1-97
2-15-57

2028-57

2-21-57

2-22-57

2225-57

Nominal
Altitude

80

50

&

90

&

50

50

990

60

Aotua)
Alt itude

eT/T6.0

425/39

66.9/6541

97 025/98.79

5

L9.8/L906

85/05 025

99/105

672/59 42

73

39.5

92/71.6

Tropopause Volume
Height  (S.C.F.)

8 3629

35034 17899

8 Shhh

s TTe

5 3229

36.01 7320

8 L776

£ Tlo

53017 L373
5 2160

8 aus

Ss 2830

s lel

le

Be

 

Febru 2!

Total Activity pall

Cadate sample afa/sCF Cadate d/a/ sample

3-22-57 12,3002 550 5.39 2 0015 7-357 se

3-25-57 21,000 ¢ 1,120 1.2040,06 -- -_

3-25-57 2,830 2 80 5220.16 -- -

5-22-57 $520 £0.67 7-3-5673he8
3-22-57 16,275 £1,190 5066 £0.37 7-1-57 tif

3-25-57 7,400 2 970 1,03 40.13 7-22-57 sic}

3225-57 2,230 2 750 1626 2 0042 7-22-57 2c}

3-07-57 3560 40,8 ~ -

3-22-57 9,470 1 800 2616 3 9,18 7-10-57 sist

3-25-57 8,000 880 3.71 2 0.40 - --

3-25-57 S4L5 50.76 -- _-
<.

3-25-57 1,780 700 0.63 £0025 7-22-57 5027

3n22-57 19,900 2 590 bed 2 Ool2 7-31-57 2?

Stratospheric Sample.

Sample contaminated with cerium and strontium

 

4/n/1000 5.0.7.
zeF GaN cal 885 5290
Buel 23.7742 6145 8BS

ios 222 2167 Toe6 1147

G05 139.7 3000 108 1426

129 ae hOs, 8276 600

345 1536 TT ol, ALL 156

6165-170 18.3 6.8 9.9

& 572 L76  —160 5987

£256 3979 285 — 1030007

132 525 36.2 230 38

wer oe 155.2 5563? 35

99.8 91.2 63.8 135 9.9

7,0 27 keg 109 25.8

e700 NTR gg

sr?

Thel

6.46

14.9

=10.6

6.20

6.14

4.03

4.22

3.66

416.6

190 cel37 (s13©

9.06

1.85

lael3

1655

0.57

1.5

3.72

395

bali

beT2

Le33

3.65

Cont "4,



Minneapolis

Texas

Soutnern
Hemisphere

EAS Flighep
5448 2151

5uu9 2173

SL70 2182

5533 21a

5uL0 T-183

54L1 Te185

5437 P=160

SL67 P=162

5L68 Pa63

5u42—s«&B- 142

55eh B=166

5526 B-147

5526 B+171

Hareb 1

 

 

Plight Nominal Actual ‘Tropepause Volume Total Activity
Date Altitude Altitude Height (S.C.F.) C-date d/m/sample d/a/8..C Fo

3015-57 & 745 zat Boe,  be5-57 12,2504 990 2.27 2 0.12

3419-57 50 495/47 31.57 83900 4-557) :12,050 21,010 1.35 2 oll

3021-57 80 81.5455 Ss 4716 5257) 11,840 £1,470 2.51 2 0.31

3-27-57 90 6764/9865 8 2395 5-7-57 3,MHO t «THO 1.28 & 0.30

3011-57 es) T105/7305 8 2007 5-25-57 22 B90 Oe F Ooh

3-12<57 90 SLA 5 1079 45-57 860 803 0.8 2 0.74

3 ahe57 80 80.1/81.6 8 1828 325-57 2,970 BHO 1.62 2 OLA

328-57 90 -89.2/96.0 Ss gl y==57 +830 £0.88

3-957 6 65/6341 57,34 3109 5-57 6,980 2 960 2.24 & 0631

5-857 90 90 8 9696-57 5560 49.58

3-23-57 8 8145 5 64400 5=7-57 £750 £1.16

3-23-57 65 66 8 273 5-757 4,780 # 790 1.93 2 0.50

3-27-57 86 60.8 s 179 826-57 «1,680 @ 500 0.95 4 0.28

1. Stratospheric Sample.

wo

185
89.69

128

90.6

126

179

199

188

igi

273

S231,

£72.6

172

d/m1000 S.C.Fs

Gel cal 57
alg 13701

26, 4.2

616 62g

312 64.7

361 11763

97.8 6665

bok 107.5

3E.A L703

625 TTS

99.0 106.7

2h3 129.0

2éT 114.4

«G1 132.2

26.4

6.58

5

2.93

L7 ols

18,3

20.5

41.0

7265

$r59/6r90

2.91

4.99

8.19

$5 2h

3.u,

2.2

171

3093

T1o.0

Shi.

wh

7,88

cgl37 /sr70

1.96

2.02

i254

2.59

el}

10.1

2031

216.1

1.64

Cont'd,



-
¢
9

=

Binneepolis

Texas

Soutiern

asmicpnere

april 1957

 

 

Flight Nominal Actual Tropopause Volume Total activity
SASL# Flights Date Altitude Altitudes Seizht <{5,C.F.) C-date d/n/somie 45.0.7.

5563 2190 L857 6 5/7 piaat y2k 5-757 19,890 2 1,2b0 1b 2 0.09

5593 22010 b= 15-57 50 L765 39.57 6160 -5-7-57 «35,790 # 1,4h0 5.79 2 0.23

5504 2203-17-57 BO 8445/7l035 8 3731 5-757 3K, BLO 2 1,2L0 9434 2 0.33

5560 2217 4-26-57 90 80.4/93.5 3 2347 5-18.57 1,840 @ 590 0.79 I 0.25

5685 ceLa 4-29-57 5 67 66/68 $ 3120 &17-57 17,620 © 989 5.71 & 0.32

5636 +193 L-17°57 90 99.5 8 2689 45-7557 1,690 2 HO 06 2 Ova

5591 155 e857 80 769/78 2091 5-18-57 580 40.28

55920 FIST ub2-57 & oe75/61 5603+ 4082-17-57,300 * «770-1605 £ 0419

5637 B-173 e9-5T 30 oh s ag, 5-7-57 9L0 t 650 1.05 2 0673

3633 5-175 y#12057 80 78.6/>90 3 1253 5-757 1,390 t 670 1.11 2 0.53

YOFo 84172 4-23-57 Ba 6865/90 s 1179 4§-18-57 1,900 5901.61 4 0.50

5636 BLY be23-87 & &y 48.01 3340541857 5,200 E0496 8 0419

5697 —s-B+131—L-25-57 80 78/8025 3 1561 5=18-57 2,170 2 370 1.58 2 o.2h

1. Stratospheric Sample.

( ) VWalues suszeet due to late analysis date,

 

d/n/1000 5.6 Fs

227 Gellty —galT gr 58
Sled 351 ine} $53.65 Shed

183 Lo3 60.8 510 3305

372 608 &.8 751 D765

55.3 36,6 2-65 (¢766) 21.56

263 UAT 3b6 (B20) 138

£58,6 11.47 7.53 $56.4 =1.12

111 22g 37.52" €2bé)} <1.59

B 329 i.72 *137 274

“245 Loz 2be5  (< 886) Lse6
= Tie 62.2 (<618) Lyk

132 301 521 i569 5841

46.8 290 116.7 2207 aS
4103 47 1349 San, 42.6

sr 59/sr90 Cald7er5o

2,16 1-79

15.2 24h

9436 1.78

— 2167

$5.94, 2e51

50.3 -%72

— 50

£540 0.96

60.7 1.68

-- e352

~9.79 0.9

5u.5 2,62

43,44 3.17

Cant"d.



Minneapolis

“oxas

Southern
Hemisphere

BASIg Flight
5823 2234

5376 22h0

60252196

6026 2255

6039 e2h3

5694 T+197

5722 «T1968

5870 T-199

5871  T-200

58% T2028

5970 T-293

6005 P-176

6006 Ba195

6009s B+188

6012 B-191

 

Flight Nominal Actual Tropopause Volum
Date Altitude Altitude Heizht (S.C.F.)

5-11-57 & 6201/6407 38.8" 5810 6-17-57

5-16-57 80 78/78.5 $ 3883 &17-57

5-27-57 6 62 2/6229 37.6" 6410 7-19-57

5-27-57 90 7225/9004 8 1916 7-19-57

5-29-57 80 77 2/7301 8 3952 7-19-57

522057 80 31.5 5 1945 S-1757

5-357 & 06.5 s 182 17-57

5-10-57 50 48.75 391 1915 617-57

5-1s-57 50 4765 35.9 2949 6-17-57

5-19-57 30 2846/8965 s 1266 6-17-57

5-22-57 50 ug L2.0¢ LBL 7-19-57

5-157 65 a5/6545 5540" 162 7-19-57

5-14-57 & 63 1796 «7-19-57

5-17-57 80 80/791 8 1655 7-17-57

5-19-57 i) 9 s 17337-1757

1,450 ¢

May 1957

Total activi
ate 3 e 4 oC af

15,900 2 1,100

580

12,720 2 1,100

13,00

2,bho 2

1,700 4

4,490 %

<580

1,030 $

2,300 t

1. Stratospheric Semple.

0

Th

760

78

207k 2 On19

0037 # 0.35

1.98 4 0.17

6699 % 0035

0062 I 0621

0.87 * 0.33

2eL6 2 0.bh

40.30

50.21

0.51 2 O.L3

O6L9 2 0.16

0.99 # 0.45

So.3h

0.62 2 06L6

1.33 £ 0645

{ ) Values suspect due to late analysis date.

ar Ge’ Ca Sr Sr’ sr69/sr90 cal 27/5r90

105

46.7

159

als

4365

76.6

183

335.7

365.2

13h

7k

S15

159

19

680

47.3

Lol

2133

280

755

22.7

33.4

36.2

109.9

40.9

160

3902

| 473
|

159

22.2

(+hhB)

So7ad

so58

OT

67.7 $35.2

Lu79

2583

$79

120.7

176

€.52

8.47 (487)

9686 (176)

25.7 ( 386)

27 (<1180}

(<277)

(<263)

“157

lgel

96.6

13061

58

L.78

49.5

78.3

28.6

19.3

58.1

51.44

~2.03

~ 2.76

Tol

20.2

3263

42.2

7.72 2.74

+2063 boobs

$5.21 269

«he79 1238

41.23 2037

23.08 6.25

=10.0 5293

748.2 +2..98

- wel

73.57

_ 3.61

- 1.34

8.5L, 1.52

6.26 2.30

<30h9 3-09

Cont'd,



Minneapolis

Panama

Southern
Hamisphere

HASUP Flight
6331-2282

6334 2235

6335 2236

6085 =T-205

6102 T-20,

6193 T-206

61a, =T-207

6203 =Te2lo

€195 Pa177

6175 B19,

6176 B+195

6177 BH196

6305 B-138

63506 B-199

&307 Be200

Plight
Bate

6-19-57

6-27-57

30-57

6-6-57

6-6-57

6-7-57

6-11-57

6-19-57

6=7-57

6-1-57

6-2-57

n2-57

6-13-57

G-Lya5T

5-15-57

Fominal Actual Tropopause
Altitude Altitude weigh:|

90 90.1/490.7 8

50 96 36.37

& 62.3 L.75?

go 9009 &

90 TB ola/89 ol 8

80 79-7/8001 s

& 66,.8/67,6 8

i) 80.3/81.5 5

80 78 e1/M9.1 $

90 83.9 $

6 2/6365 53.97
90 -93.3/95.9 8

#9 9345 8

ao T71/Blel s

50 L923 4.11

Volume

Jane_1957

 

(SeCeoFe} Cadate

2263

10800

786

1219

1028

1736

1813

1932

786

1265

1278

oh

1788

1926
le.

()

Total activity a/a/loco 5.0.F.

8-26-57 6,120 2 760 2.81 20.33 92h 96-8 LWe7e (<380) 3.0L

O26-57 12,810 617 1.19 8 0.057 211 211 20.3 (<258) 17.7

8-26-57 Ws,L50 ¢ 680 1.83 2 0.086 96.7 995 73-0 (<430) L6.0

7-19-57 1,320 2 «670 1008 20.55 S82.1 37+ 2255 Seu 4e52

7-19-57 1,790 2 7hO le7h 2 O072 152 395 125.11 Sed, 32.1

7-19-57 1,440 2 0 0689 20.28 305 143 42.7 Se2.2 5.68

7-19-57 350 t 80 1298 2 0.51 163 Lrg 237 $90.3 5241

8-26-57 3,500 4 720 1.93 +04 <120 37-9 17.6 (<165) 6.34

8-26-57 S520 0.27 «1288 $12.5 £7.66 (£329) Si.a1

8-26-57 3,790 & 5W0 4.82 T0669 <533 968 164 Sou8 57.9

26-57 14104 450 1,11 40.36 Li2 196 12.58 388 LaLT

8-26-57 2,000 3 540 1.58 20.42 225 Los ug 421 U7.3

8-26-57 2,030 2 160 1.06 20.48 333 138 20.6 (€415) <3.69

6926-57 1,7L8 t 540 0.98 8 0.30 «87 301 25.7 $160 26.5

Values suspect tue to late analysis.

t
a

t
A

A er wn p

= 4.28

86.6

8.9

£5.43

28.2

Cs7/190

Le By

1415

1.54

4.55

2.78

4.23

Cont'd.



dinneapolia

Texas

Southern
Eemie phere

HASIy ght
6h26 2237

27 22h)

&28 2eh2

6be¢ aL

6g 2246

6566-2247

4406s Tee2l2

GL,08 T-214

425s T-215

656 B-201

6457 B-202

aL58 B-20h,

659 B-205

 

 

duly 1957

Flight Nominal actual Tropopause Volume Total Activity
Date Altitude altitude Height (S,C.F.) C-date d/a/sample d/m/S.C Fs

7-9-57 30 88 .1/88.7 5 1738 826-57 «1,210 42670 On 70 3 0038

1
7-11-67 50 5045/5007 Lb3 Tlth 9-17-57 7,330 2 «8601.02 2 9.12

Jeul-57 6517/620, B34 7720 9-17-57 25,190 £1,410 3.30 2 0418

7-15-57 80 7640/7604, s 4361.7 9-17-57 2,108 G9 0.49 @ 0.16

1
7-23-57 & 59.9/61.7 L723 25 3-17-57 10,620 £ 800 s95 0037

7-29=57 30 9620/90.8 5 2268 9-17-57 £630 $0.28

T=7-57 40 37.0/87.4 S 1225 B-26=57 3,320 7 35000 «2.71 t O42

7-11-57 80 80,8/81.5 3 1809 &26-57 3,570 2 560 1.97 t 0.351

7-13-57 50 LBe9 u7.0" 1890 8-26-57. 3,020 2 «4801.60 8 0.25

7a7=57 ie) Gh8/65 6199-24-57 «6, 810 gh -8 332 1,15

7-10-57 390 9245/9207 5 973 9-17-57 690 ¥0.71

7-10-57 0 7801Thad s 2173 9-17-57 2,600 = 890s 120 2 OD
1

7-13457 50 L8.8/,8.9 47.9 1899 «9417-57 2,017 & «9430106 Tf 0033

1. Stratospheric Sample,

d/m/L000 S.C.F.
 

 

<T9s2 26.3 16.4 £998 41629

222 250 17.0 112 70h

The3 533 108.1 “174 52h

$28.4 300 64.0 <162 21.8

304 1366 363 <390 122

73.20 38.1 8.17 (« 124) “1.75

3h3 2a, ai 557 19.6

119 eB 198 43352 42.0

SL7 373, 1.96 (<473) <2.38

716 1380 370 Uo 122

<272 5925 16.8 (< 339) 1403

£5309 204 102.6 £126 21.)

556 293 6099 <1hed 2.18

€ } Values suspect due to late analysiz.

$69br®

“TT ek:

15.9

“3,32

<7 obi

“342

5265

74

11.5

< 5697

< 3705

C5137 fg20

=14.3

2.h1

2,06

2.9L,

2.98

> L67

2.96

dad

=0.82

3.04

218.3

486

5.92

Cont ‘a,



t

&}

-nnéapolis

Texas

Southern

Hemisphere

HASL# Flightr

6605 2248

6619 2elg

5od1 2253

O95 2256

654 T-217

oul, T-218

607 B=207

be B+209

£720 B-211

eval B=244,

Auguet,1957

 
 
Plight Nominal Actual Tropopause Volume Total Activity

Late Altitude Altitude Height (S.eC-Fe) C-date a/a/somple afn/SoF

8n2-57 508.69. 517k 917-57 0K, «8001017 #0015

826-57 30 89.6/51.5 5 25 3-17-57 4&1 t 570 0.26 2 0.23

8-10-57 90 aB.9 8 2616 9-17-57 $30 So.2k

3-29-57 oS aed wie! 12630 3-17-57. 20,390 £ «901,62 2 9.06

v5? Pa clay sued 1660 3-17-57 «4,670 I 0 2.81 2 0642

8-74-57 30 Ay w/91.8 Ss 1061 3-17-57 3,100 2 #710 2,92 & 0.67

@-3-57 & ol0/6660 1232 9-17-57. 1,100 I 720 «0,89 7 9.58

é-5-57 50 L920 1816 9-23-57. 2,080 # 630 1,14 3 0.35

ea8=97 80 79,2/79,8 S 1797 9-17-57 S6L0 £0.30

8-18-57 30 3001 3 993 J-17-57 2,390 «700 «2.41 2 0.70

1. Stratospheric Sample,

€ ) Values suspect due to late analysis.

d/n/'1000 S.C.F.

er Ce cs Sr Sr sr99/5r70 elt?/gr90

220

$45.7

£27.26

3701

160

310

6067

267.6

16

35 ed

19.7

Lé2

a3

303

11.50

8.91

5430

161

87.8

“62.3

(<180)

11a

3007

1.22

1.32

Shee

5241

11.

29.2

51.0

€2.18

Fal

69.7

SGe19

3,88

+7430

=h.02

2.97

3.

2489

Bebb

luebl

7 +03

4e2T

“ont fa



-
6
9

-
~

winneavolis

Texas

Southera

Semis phere

BASLE Fligntg

6805 2263

827 2265

éah3 2268

4932 aség

6758 Te221

£850 1-222

L851 74223

oglu T-22h

Bh79 B-210

881 Be-el9

September 1957

 

 

Flight Nominal Actual Tropopause Volume Total Activity _afm/1000 S.C.F.
tate Altitude Altitude Height (SaCeFe} Gldate afeample “d/a/S.C.F. pal arF9 Gell, Cal sre 3r90 sr 89/5790

9-057 50 EBA«3819 2OGB 9-85-57 5,4 t 770 Po FOLK $245 22 yn 36.1 <9 28.3 <ul
9-56-57 80 TTS/17 22 8 217 3-25-57 82,180 2 820 0,72 2 0.28 4108 112 134 55.9 «13.0 13.9 < 0094

9-11-57 65 63.2 3908) 36K 9425-57 6, 8L0 2 ThO 1688 20620 S11 5B ga 198 5669 5845 0.97

pr2h-57 oo 6440 32.61 4203 104-57 4,470 2 88 1.962 0.21 £27,1 5L.5 386 1.0 237 2.3 5.61

‘al-ST 30 9001 5 1033 9-23-57 5,030 4 9600) 4087 2 0658 S107 21, las 106.7 $37.6 20,£ 1.52

96-57 80 80.5 8 1605 23-57 6,330 «7305451 2 OKO Sh27 140 139 opr SOB Be 17h

soi 1-37 tS “ae 3063? 1802 “e23e57 9,910 T7100 3406 1 0.39 5286 is? 3éL 2x ll? 23 woe}

eh B57 30 e307 uyaot 1651 loMk-37 e250 2 LOH TF nS She 137 eis seen 64.9 7.56 7455

20-57 65 bed 1586 9-26-57 1,800 2 6ho 1613 t0.L0 659.7 By 96 Dads 9225 2542 3.67

p-11-57 So 40.2 8 2288 9-26-57 930 2 sho 0.41 # Oe 51.4 S2h.2 2643 11.9 473.0 2,56 <12.6

1, Stratospheric Sample.

1.355

bee

34358

2093

csi37 {gr30

Conatswae



winceapoligs

Texas

Southern

Hemisohere

HASI? Flight
980 2276

4981 T-225

6982 T-226

6996 T-227

8997 Te228

7059 B-223

7060 B-221,

7263 5-227

Gctober_1957

 

 

Plight Nominal Actual Volume Total Activity
Date Altitudes Altitude (S,.CeF.} C-date d/m/aample d/n/S.C.F a

10-2457 50 LL/LFe2 087 109-57 1,220 &@ «610030 8 0615

10=1-57 50 4948 160, 10-3-57 2,910 * 0 1.81 2 0-41

10-3-57 90 91425/90.75 1062 -10-9-57 4,550 # 790.28 t 0474

19-L-57 80 82.5 1585 10-25-57 3,501 110 2.21 * 0.06

10-5-57 & £345 1995 10-25-57 6,28 3 120 3.21 2 0-062

10-8-57 99 “9.5 856 10-25-57 Su70 S0.55

10-9-57 80 80,2 183200 10+25457, 1 t olcO 6BL t 0.05k

10-11-57 a& 27.2 1790 10-25-57 92 2 120 0652 2 0.067

1. Stratospheric Semple,

a/m/1000 S.C.F.
 

Be ar? Ge cal oF 5290
10.2 80.6 63,8 7.25 22.4 2e72

113 183 159 30. Wa 2.28

21,8 185 169 38.2 111 66

372 17 1b 5502 Blie7 lO.

2h) 171 54s wé 186 36,3

~ 23,8 9.6 BaP ee eR} LBL

£10.5 £26 L5e3  Aye3 $1203 3.77

12.7 5009 173 13767 BB BZ

( }) Values suspect due to late analysis date,

Sr 59gr70

e.2h

Cs 137/gr 9°

2.0

39.6

8.2

Cont ‘4,
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Yovanber 1957

d/u/1000 B.C Fs
 

 

 

Plight Mominal Actual Tropopause Volume Total Activity
ASL Flight# Date Altitude Altitude Height (S.C,F.) C-dete d/m/eample d/a/6.C.F. ao ur? celbh og 37 gy sr gpO95r9 og MT pr90

Mimeapolis 7257 2299 11-25-57 8 78.6/790 8 806 12-12-57 2,590 4 B10 5-71 + 1400 26 27 508 100 3h 29.3 11.7 Ee

7258 2301 11-30-57 & 63.67/35 3617) e257) 3,780 F «6301.0 2 0017 7367 92.8 200 50.5 119 W.6 7253 5.6

Texas T2354 TH231 11-18-57 80 81.0/80.2 $ 5554 11-26-57 3,720 2 680 0.66 * 0.12 -- 14.3 287 3le1 7.04 25.6 0.28 3.68

7235 T2352 11-16-57 50 47.5 2b20 1192657 16,020 € 900 6.62 40.57 1580 T35 SL8 33.9 139 9292 We 5.2

7256 T-236 11-27-57 & 6.0/6.5 17700 «12-12-57 12,600 4 «8700 741) 2 0.19 ag 58 1520 172 520 L5.2 11.5 5480

TRO 1-235 11-23-57 & & 1765 1-758 4h,200 #@ §=80 025.0 4 0.50 - 2517 20]1 2L6 2596. Thee 35.0 3-32

Southern

Hemisphere 750100 2510 1-24-57 690 80/7945 5 1980 12-23-57 Bul 2 6300 Ob 20.32 1669 11,8 41.8 38.6 S115 9579 1.17 5.95

Cont "d,



-
t
i
L
-

Minneapolis

Texas

Panata

Southern
Hemisphere

 

 

Flight Nominal Actual Tropopause Volunse Total Activity

HASL# Plight? Date Altitude Altitude Reight {8.C.Fs } Co-date d/n/semple a/n/S.C Fs

7259 2302 \2-4-57 50 L6.7/UT5 L265 12-12-57 27,570 21,380 6.146 £ 0.32

T2720 230k 12-12-57 80 81.1/81,.5 § 159. 1-7-58 14,100 «8900 8B 2 0.56

73u1 2305 12-21-57 & O3.0h5 3406 1=7=58 26,360 2 60 84335 2 0.20

7423 2305s«12-19-57 90 88.1/88.6 8 63 1-16-58 S790 50.54

7289 7-237) («12-9-57 90 F207 $ 1001 12-16-57 1,270 2 440 1427 ¢ 0.64

72tT T=#238 12-9457 80 60.4 3 1750 12-16-57 1,400 4 660 0.80 7 6.38

1278 T2359 -1249-57 50 L8.8 us.o! 1712. 12-16-57 1,270 2 6007, 8 0035

7296 Te22 1211-57 & 62.4, 2085 12-23-57 22,760 43,845 10.9 7 1.84

7288 P-211) 12+2-57 90 §9.5/88.3 8 113300 12-16=57 60 4@ 630 0.57 10.56

7257 Pe2l2 1244-57 & 59/625 170 12-23-57 20,050 23,020 11.5 21.74

7he, B23, 12-10-57 80 81.2/80.3 8 10211-16458 5h0 40.30

Th25 B=2360 1281257 & 55/6508 157L 1-16-58 4560 40.36

727 Be239— 12LL-57 50 51.5/51.2 27, 1416=58 $560 £0.20

1, Stratospheric Sample.

 

4/n/1000_8.C.F.

BO catlld GyIT
216 878 838 6149

~ Shed 60,2 15.4

- 560 79 ing

4.0 36.2 5320 12.3

<LB.1 1T2 loat 58

21.2 28.9 159 6007

<19.8 84.9 36,1 11.7

23h éT5 1005 53.2

23. 3h.7 317 63.6

58k 136 Lol, 12h,

task 214.8 158 103.6

<l§el 31.6 184 71.0

€7el 5426 2.61 2,00

Pa)
393

53.8

Sol,

790

<l2.9

<41,8

61.7

oil

265

1370

« 2.8

55 eF

Te5l

read
2504

3276

5509

+3208

<h

8.77

3-0L,

Shee?

23

Shel

2321

239

142

16.8

W.2

14.4

> 2267

10.7

<7.

20.3

1722

11.5

21.4

<1,07

2.54

5015

sr? /Sr90 05137 {390

264

4.07

3.20

73.99

714.5

2 6.98

3.8

0.97

2.76

1493

bed

2.97

Lell
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, Flight Nominal Actual ‘Tropopause Volume Total Activity 8/a/00 S.C Fe
EASIg@

=

Flicht# Date Altitude altitude Height 5.C.F. Codate d/a/sample— d/n/S..F. BaLuo 2rv cots C5137 sro? se9o er? 130 2137 5190

Aienespolie

=

75uk 2309 tog Glia? 3165-2158 By #9502666 20.50

©

83.6 27S 513 57k 79.8 Fal 3.12

7518 8962310 1-12=58 es) 90/8546 15146 =-2-1-58 9LT 2 560).61 # 0,36 th.52  b0.6 169 76.8 21 15.9 1.70 LB

7554

=

2311 1-22-55 80 7727/7840 Uyp6 2-58 1,378 2 576 0.79 20.38 5300 78.3 us 5.5 20.9 15-2 1.36 23h,

Texas nee Toe 17-58 $0 79-6/81.3 1707 2-15B 1,200 4 77 670 HOLS

=

$9.95 HBA AHP 9 6.98 Lew

7425 T-PL5 1858 90 9002 11390 291-58

=

1,BD1 ® 7101.25 20.62 £12.20 Bb 159 549 SBS 11.9 Che5 ef

7526 a2h8 1-17-58 & &.1 1OhG 2-1-5812,BTL ATO 1179 #0070021 106; 1520 ols 102 T2als 14.7 3.09

fettme 7ugl P22 1-5-58 &0 78.9/81.2 1708 2e1<58 1,287 @ 590) 0.75 4 0.34 50.2 6le1 Ls ” BBad 99.1 €7.3 1h? ed5

tee PAT 1-15-38 90 894103 782 21-56

=

eg A O65 F008

|

685.3 52 270 Ge <122 2647 ST 1.79

Seutk 7556 BaD, =:18-58 90 90.1/52.0 951 ynb58 pr 1g 22000 19.5 55-7 Blan 22h 2.31 9468 (36.6)
acerica .

7557 Beal

=

1-10-56 6 646/65 .2 1622 ls@e58 #510 =0.32 2860 48.8 Theis 31.8 9-8 11.6 2.15 2.7h

Cont "de



Minneapolis

Total Activity

February 1955

4 An/1000 et
 

 
Flight Nominai Actual Tropopause Yolume
Date Altitude  dltituds Height ceed} C-date

2a5458 30 Bac/9005 8 gh 5-1-58

aTAB 80 770/771 $ 1317 typ2QBa58

go) ish 50 wad 390 5-35-58

Tact ee 3709,fAL 15 BG5T 4-17-58

eelo-se a) ted4.6 > lez 5-53-58

cere s a en, Oe L547 a17-58

ee Ho Mg07 3 1735 5-13-58

Ba LQabne aw 2545/1 3 1052 u-2-58

d/ay'sangle

allt

1,60 £

9,320 2

124 a a2

1,453 2

36

120

afa/ts?

1.07 2 0.06

qa . g n gel

3.33 2 0202

$0.43

3210

SOU

560

“L70

1910

arJ5

73.1

188

BbS

Celik

G13

342

— ty ae
)

€

hus

oel3?

16.5

16.2

T1643

obey

lity

6.27

std

88.1

£9

329

7062

22.F

Totew

Sr96

lie}

12.7

31.2

Cont'd.



-
T
L

-

  
 

Flight Nominal Actual Tropopause Volure Total Activity ofmf1 000 tt =n oan
HASI# Flight Cate Altitude altitude Height (ft?) Godate d/m/sample d/m/tt? BalbO gro cath Gsltf gp sr0 gpgr7 og MT geet

Limneapolis 7712 2329 3-6-58 50 4867 5456 3-13-58 «12,650 2 933 2.30 2 0.17 5-85 198 455 21.8 154, Abels 6.32 1.01

7713-2330 Jal258 5 63.4,/63..7 3594, 5-2he58 57hO # =O20.01 1560 Ls 650 105 loat lost ~_ ~

77bo 2331 3-20-58 80 TRASTbt S 1634 5-13-58 45 2 27 0,26 2 0.02 501 LB.5 1L3 38.7 57.5 12.9 Lalé 3.01

T7768 2335 3-20-58 90 92.8 3 129k

Teaas 766 T-255 3=2-58 30 91.9/87.6 s i990 L-2-58

Tet T-257 3-9-58 6 el 1854 17-58

Panama 768, P=229 4—1-58 80 80..5/80.7 5 1758 4-258 2,219 3 608 1.2623 06.34 5440 8947 323 130 78,8 48.1 1.44 2.7

South TI, 25GB 90 91.4/92.0 $ 903
America

TTS R257 3-6-58 90 88,9/895 8 1080 h-17-58 521 o-L8 350 19-6 53 7027 28.7 7255 328 0496

7M6 Ba258 3-758 80 78.1/7941 8 2019
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Flight Nominal Actual Tropopause Volume Total Activity s//r000 ¢”
HASI¢ Flight# Date Altitude Altitude Height (ft) C-date d/m/sample afafte? BelLO 2x95 Cols g37 p89 S90 or85/590 og 137Se

neapolis 7805 2336 ‘427-58 go 90.1 Ss 143

7806-2337 18-58 80 Teh/TToF s 1502 628-58 340 2 10623 #0007 309 121 172 L209 61,6 16.5 507k 26d

7807 2338 L-9-58 50 L6,5/U7 23 559 629-58 7,8002 100 2.13 2 0.03 Lio 3960 1420 48.2 571 26.1 21.9 1.85

7862 2339 423-58 & Ay./6L.7 27507-11458 «2,370 50sHs 2 002 194, 556 265 136 269 52.9 5208 2,61

Teams 1793 1-259 1-58 90 90.2/90.7 8 1082 19-58 b80 2 200 Oak 4 0,02 536 11g 22h 550k 16.6 22,6 0.82 2eL5

7794 -T+26000 =?=58 80 799 s 1887 &19658 168 2 8 0.089 2 0.00) tilted 15.9 95.1 40.5 1249 8.9 1.45 3.42

"7TH Trek ae 558 & Ge7 125 gaz-5e@ PTOtO t 0.04 91.5 910 321 130 267 35.6 Teoh 3.¢4

780h 1-263 -8-58 50 Ue 1780 407258 5707 20 0.32 # 0.01 id ush 186 9.18 68.2 403 lyes eel

Panama 7626 P-2h) 471-58 90 9144/9525 8 geo 7-11-58 e214 9 0.2, 2 0.01 u95 379 231 92.9 5.28 U7 Osll 1296

7865 Pao y=1L-58 & 6540 16620 7liiegg 1,102 20 0459 2 0602 139 563 197 66.9 1354 32 Wel 2.09

South 7808 a-26% 473—58 & 65.5 1887 6029-58 151 * 6 0.08 # 0.005 230 68.7 OF adi 11.5 eye} 5288 uel? 4.95
anerica 7809 B25 yun 80 79.1/79.5 5 1987-858 3 * 9 0022 2 0.004 2h1 iG. 256 123 2347 3065 O.7€ bed?

7B1Q Be2GE a=5258 30 F207 8 857 78-58 38 3 6 O04 2 0.007 lige 3bels 6545 27-7 1.82 1243 0015 2425
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1958

3
Flight Nominal Actual Tropopause Volume Total Activity afafooo ft

HASI# Plightf _Dete Altitude altitude Height (ft?) C-date a/a/sample d/m/rt? Ballo 2299 cell gal27 Broo grg0 sr89/sr90 cg 37 gr0

Minneapolis 8005 2347 58-58 50 LBed 366300 «19-58 8,200 2.12 121 67 572 Busd 257 11.3 227 3.01

8008 2348 5-19-58 90 90.6 s 1506 8-7=58 700 Deli 8.7 41,46 113 29.2 49.8 12,8 3,89 2.28

3034 2352-2 «5-16-58 & G5 21,81 8-7-58 5,600 2.26 21.4 190 953 86.7 233 54.8 25 1056

8034 2350 525-58 80 Thal 5 1517 8-1-58 150 og <Thed 50.1 35.9 73.2 421,42 “2.31 9.18 +3107

Texas 7988 T2606 5-4-58 oS 65 ol,(66,0 1693 6-27-58 4.750 2.80 -- 264 665 62.6 279 L6.7 5697 1.34

7999 «T-287) 5-5-58 90 920/93 .0 8 927 &27-58 i400 Ools3 _ 34.3 3546 425.9 09 5.62 19.4 bel5

7990 T-271 5-19-58 50 Gel 1431 27-58 4,800 3035 - 636 675 30.4 abo 2501 10.8 1,22

8046 T-273 519-58 BO 7929/80.3 5 1799 7225-58 1,100 0.63 43.6 18.9 152 106 «33,0 i2.b < 2.62 6.1

Panama 798i, Po215 5-158 ay bbe/Gye 1859 6-15-58 4,700 2.53 ~ 252 597 6B.u $163 Oe 44.06 1.7

TH85 P-21,7 574-58 96 F292 s i392 6-16-58 2,300 1.6 -_ ué Lee 80,8 <175 4o.2 + ye ZS rors

8031 Pel 5-39-58 8o $ 1776: 8-7-58 10,400 5.86 262 LBo 123 us 542 91.8 5.90 1,59

Brazil 8037 B-268 5-9-58 & Ay.6 53.7L6" 2065 B-58 550 0-27 <4.5 23.2 61.1 2B. <35.4 Sak e666 5,20

8038 B-271 5-11-58 90 85.5/86.2 5 1192 819-58 350 0.29 £51.62 LB.2 L6.4 ae ¢h0o.8 5.16 <7691 4.83

8039 Ba275 S=17=58 80 78. 8/9oy s 2030 8~6-54 750 037 294 ly 45.0 20e7 61905 503k 43.65 3,58

1. Stratospheric Sample,

cont tds
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Flight Nominal Actual Tropopause Yo hure Total Activity d/n/1000 ft? :

HASLE Plight# Tate Altitude Altitude Height (ft) C-date d/n/sample afaferd Belo 2795 coll gg237 S89 5790 op/se9O og 127 8

Minneapolis 8176 2364 6=7-58 90 90.7AL. 8 Wu54 7-18-58 1,100 0076 Wed 3703 7564 568, 15.3 6409 ~2.51 0.96

al77 2365 11-58 50 LS 36, 7-17-58 10,950 3.00 63. 295 5L8 w.5 020332 15.8 21.0 0.98

81668 2367) &17-58 80 76.9 8 1576 10-7-58 700 Ooh +6239 *11.9 8.0 80268 + 26,5 Ly. < 1.83 1.99

83020 2372-4 6-27-58 es) 53 05/6603 3537

Texas 8098 T-275 63-58 80 799/803 8 1931 7-19-56 1,200 0.62 23.9 26,2 105 51ed 27.8 11.3 2 bid 456

6099 T-277) 65-58 30 88.8/69.5 s lllO 7-18-58 2,550 2.3 10 80.6 lost 39.2 << T762 18.0 “he29 2,168

8175 T-278 67-58 65 05 0/6543 1354 7-858 2,500 1.85 45-6 196 291 57.6 22h 943 2.) 6419

Panacea 8072 P25 6-28-58 6&5 445/618 1824 86-58 10,550 5.79 887 700 1160 80.7 1047 42.6 2hee 1.89

BI7E P2522 6-6-58 80 79 5/8147 8 17 7-17-58 9,350 5 29 90.9 62h 1197 2.2 LO 67h 6.23 3436

inoriea 6183 B-277 6=,-58 & 63/Eye 55,216) 1860 10-10-58 1,850 o.99 <23,1 120 lee Bie 8O.E 3009 2.61 2.72

8185 B-279 68-59 80 91 8 180 8610-11-58 500 0026 410.4, “8.52 hag 15.2 < 2526 4,47 <5.73 3440

8187 B-28l 6-13-58 80 78.1/76.6 s 1712s 10-13-58 300 0.38 410.9 <11.4 Loe? 21.0 <1763 9.02 41.92 2,33

1. Stratospherio Sample.



3e Water

321 Sr?° in Tap Water - New York City

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

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

atrontium 90 content in ppo/liter is shown in Table 10 for collections

made in 1957 and 1958. Data for collections carried out before 1957

have been presented in HASL=l,2 entitled "“Envirommental Contamination

from Weapon Tests". Data for all samples analyzed are presented

graphically in Figure 6, The error term depicts one standard deviation

due to the error in counting.
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TABLE 10

sr9° IN NEW YORK CITY TAP WATER

Sampling Period

Jemary 1957

March 1957

April 1957

May 1957

June 1957

July 1957

‘August 1957

September 1957

Oatater 1957

Hovenber 1957

December 1957

January 1958

February 1958

March 1958

April 19568

-72°0

Sr’?

ape/L

0.18 & O01

0.26 J 0.00

0018 2% 0.002

0.007 2 00004

0016 2 0.01

0.235 2 0.012

Oo272 2 0.087

00115 2 0.008

60051 2 0.004

02082 2 02006

0.058 2 0.004

0.20 2 0.03

Oo.20 + 0.05

0.027 7 0.00k

0.028 I 0.018
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lL. Uptake of Strontium 90

lel Milk

Since early 195), 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 only since England monitors her

own milk. Samples from Japan are received sporadically; samples from

State College, Mississippi; St. Louis, Missouri; and Portland, Oregon

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

HASL-l2, "Environmental Contamination from Weapon Tests".

- 81 «=



4.11 Monthly Sr9° Levels in Powdered Milk from Perry, New York

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

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

New Yorke

Table 11 summarizes the data in pyc Sr70/gram Cao The data

are graphed in Figure 7. 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 on 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 12

 

 

Powdered Miik - Perry, New York

1958

Sampling sr70 *
Month uc Ca sr°9 /sr9°

January 340 4 0.37

February 5057 4 0249 163 2 005

March 2099 2 0.36

April 53003 F 0.53 6.5 319

May 98 2 0.32 Lele Oot

June

July

August

September

October

November

December

* Extrapolated to midpoint of sampling perisd.
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Table li

 

Powdered Milk - Perry, New York

958

Sampling sr70 *
Month ic Ca sr°9 /sr70

January 340 4 0037

February 3057 & 0249 165 2 005

March 2699 2 0.36

' April 3003 0653 6.5 31.9

May 4.98 2 0.32 Yel, * Ook

June

July

August

September

October

November

December

* Extrapolated to midpoint of sampling period,
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hol2 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 12 summarizes data in ye Sr90/g Ca. The data are

graphed in Figure 8. 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 meane

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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Table le

Liguid Miik - New York City
 

1958

Sampling Sr70 *
Month ppe/g Ca 5299/sr90

January 3062 2 0.37 206 2 0.5

February 4094 2 0538 1le7 2 043

Marsh 3.20 2 0.27

April 4.09 2 6.30 Bel 2 5.6

May 3.92 2 Oh 4.6 2 teh

June

July

August

September

October

November

December

* Extrapoliated tc midpsint ¢<f sampling pericd.
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NEW YORKCITY

M
a
c

Sr
®°
%q

C
a

JFMAMJJASOND UFMAMJJASONDIVFMAMJJASOND YFMAMJJASOND JFMAMJJASOND JFMAMJJASOND FMAMUJASOND
1954 1955 1956 1957 1958 1959 1960

 
Q

au
nd
Id



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

composited on a monthly basis.

Table 15 summarizes the data in jyc 8r90/g Ca, Figures 9

and 10 graphically illustrate the data. The error term is one

standard deviation from the mean of replicate analyses.
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Table 13

MONTHLY Sr?° LEVELS IN POWDERED MILK

FROM COLUMBUS, WISCONSIN AND MANDAN, NORTH DAKOTA

Columbus, Wisconsin Mandan, North Dakota(2)
  

 

$r7O sr (1) Sr70 sry (1)

1957 yne/g Ca T$30 ync/g Ca $190

November 4.36 * 0.37 29057 2 0.26
December he2 2 02 20011 2 0.66

1958
January eel a O42 3.6 2 0.1 15.2 2 0.53 706 t 0.8

February hel2 % 0635 Lely 2 003 16.46 % 0.63 5.0 7 1.5
March 00 * 0.33 09 * Onl 15.57 7 0.64 4.3 * 003
April he76 t O.L4 1.6 2 1.2 21.65 20.72 ho% 2 003
May heB81 2 Ooll 366 2 002 2630 5) 700 200
June

July
August
September
October

November

(1) Extrapolated to midpoint of sampling period.
(2) Buttermilk.
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