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Abstract

This report up-dates certain sections of HASL-42,
"Environmental Contamination from Weapon Tests"., In particular,
the levels of Strontium=90 in fallout, milk, tep water, air,

and soil are included for date aveilable 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 & 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, "Envirommental 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 Laborﬁtory and four
contractor laboratories - Nuclear Science and Engineering Corporation,
Isotopes, Incorporated, Radiochemistry, Incorporated, and Tracerlat,
Incorporated, In this issue Us S. Naval Research Laboratory data alsc
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 issuse.

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
accunulated 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?0, The
stainless steel open vessel or pot,when exposed continuously, collects
both dry fallout end material carried down by precipitation. The
material carried down by individual rainfalls is also monitored to
obtain meteorclogical 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.



l.1 Pot Fallout Collections for Radiostrontium

lell New York City

The New York City collection pot (exposed surface 0,82 ft2)
is maintained on the roof of the Health and Safety Laboratory
building. The following are the conditions of collection and analysis:

l. 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.

L. Semples have been collected at the end of a celendar 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-,2, "Environmental Contamination from Weapon Tests" are
summarized in Table l. The cumulative data are graphically illustrated
in Figure 1,

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 o Cumulative é:fg///‘ Precipitation
from to e Sr90£m1 mg Sr90/mi? Sr? (inches)
2-1-54  12-31-57 ~-- 39427 2 0475 -- -
1958 J 1,20 2 0.0 2
panary 1057 ¢ o:og L0.52 2 0475 5 Li.58
February 1.23 % 0.07 L1.75 2 0.75 13 509
March 0.94 2 O 16
" o.gt : 0w L2.6 2 0.75 18 Le96
April 1.52 2 0.12(1) 117 2 0.8 10.5 2 608 422
May 2.70 * 0,07 11
2.57 * 0.06 Lé.80  0.86 10
June 1.84 * 0.06 11
1.67 2 0,05 L8.55 1 0.86 12
July 1.58 2 0,29(3) 50,13 2 0.91 28 2 5(4)
August 0,60 3 0.05(1) 50,73 2 0,91 38 2 7(5)
September
October
November
December

At midpoint of collection period.

The mean snd standerd error of four analyses.

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.

The mean and standard error of three analyses.

Represents an average ratio and standard deviation of three Sr89/'Sr9O
ratios.

Represents an average ratio and standard deviation of four Sr89/§r90
ratios.

-l -
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1,12 Other Continental United States Sites

Monthly fallout collecteors are maintained at other sites
within the continental United States., Exposed surfaces of the collectors
are 0.82 £t except at Lemont, Illinois (0.75 £t°) and Richmond,
Celifornia (.91 ££2).

Table 2 up~dates data for monthly collections appearing in
HASL~l,2, "Environmental Contamination from Weapon Tests".

The Sr89/3r90 ratios have been extrapolated to the midpoint

of the collection period.

Explanation of Error Terms in Table 2

(1) The error term in the column “mc Srgo/hie" is the
standard errcr of countinge.

(2) The "average mc $r9C/mi®" column is computed from either
the standard error of duplicate analyses or the standard errcr of
counting, whichever is greater. This coiumn appears only when
duplicate collections are made at a site.

(3) The larger errcr term {or always the counting error
where only one analysis has been made) is then used to compute the

cunulative error.



TABLE 2

sr?0 IN FALLOUT AT OTHER UNITED STATES MONITORING SITES

(Monthly Po% Collections)

Alabeama, Birmingham

1957

1958

Sr89 *

Collection Cunulative Precipitaticn
Period me Sr9QAni2 me 8r90/mi? Sr90 (inches)

April
to —— 5605 2 0,12 - -

November

December 0oL0 T 0,02 5.45 2 0,12 18 L.01

January 0.66 2 0.03 6611 I 0.12 17

February 0.2 2 0,01 6.35 2 0.13 12

March 0e38 2 0.02 6473 % 0,13 16

April 1.67 % 0,00 B 40 2 0.13 1L

May 1,17 2 0.05 9.56 T 0.14 15

June 0665 2 0,0l  1C.21 2 0.iL 29

July

August

September

October

November

December

* Values extrapolated to midpcint of collection period.



TABLE 2 - Cont'd,

California, Richmond

*
Collection Average Cumulative  Sro9 Precipitaticn
Period  mo 5r7%/mi® me Sr7%/mi? me $r90/mil Sr90 (inches )
1958
March 20
to ek 20407 5 8 1,04 3474 2 lo0k 29 6.6
3,00 2 0,05 25
April 3
0,38 2 0,01 16
to 0.56 & 001 0037 # 0,01 Loll T l.0h 33 2,57
April 30
0.3% 2 0,01 20
May Ofé 2 0,01 0037 2 0,06 L.L8 z 1.04 16 0.80
0.21 2 0,00 5
June 0.12 2 0.00 0°17 2 0.06 L.65 2 1.05 12 047
July
August
September
October
November
December

* Values extrapolated to midpoint c¢f collestion periocd.



TABLE 2 - Cont'de

California, West Los.Angeles

»
Collection Cumulative %:fg,/’/ Precipitation
Period me SrI0/mi2 me SrP0/mi2 590 (inches)

1956 December

to - Le7L 2 0,09 - -
1957 November

December 0.20 2 0,01  LeSL 2 0.10 20 2.10
1958 Januery Ouly 2 0,02 5.37 2 0,10 U,

February 090 2 0.05 6.28 2 0,11 11

March 1.30 4 0,08  7.58 t 0,13 2l

April 1.50 2 0.00 9.08 2 0,13 9

May 0405 % 0,03  9.13 ¥ 0.1k 33

Junse

July

August

September

October

November

December

* Values extrapolated to midpoint of collection period.



TABLE 2 - Cont'd.

Illinois, Lemont

*
Collection Cumulative Sr89 Precipitation
Period moe Sr9°/§ni2 me Sr90/mi? Sr? (inches )

December 1956

to —— 5.94 2 0.07 - -
December 19, 1957

1958
giﬁ?ﬁ:ﬁy“‘d 030 2 0,00  6.24 2 0.07 9
March
April 0657 % 0,05 19
May 0479 2 0.03 17
June
July
August
September
October

November

December

* Values extrapolated to midpoint of collection period.
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New Jersey, Westwood

1957

1958

Collection
Period

me Sr90/mi2

TABLE 2 - Cont'd,.

Average
me Sr99/b12

Cumulative
mec Sr O/mi2

Precipitation
(inches)

August
to
December

January

February

March

April
May

June

July
August
September
October
November

December

0,02
0.02

1.15
1.91

O.li6
1,00

1418

0.01
0.02

4 14

»

0.99 2 0.02
1.02 2 0,02

1.53 ¢ 0.54

0473 2 0439

1,02 * 0.04L

L.78

i+

0.L5

6.31 2 0.71

4

7.0L 2 0.81

8,06 t 0.81



Pennsylvania, Pittsburgh

1957

1958

TABLE 2 - Cont'd.

Collection Average o Cumnlagive Sr89 - Precipitation
Period mo Sr29/mi2 me 8r90/m° me Sr  /md @ 5r90 (inches)
July 3
to —— -— 2s07 T 0.21 - -
December 31
Ja.nuary 0057 : 0003 . 7
0,57 2 0,03 ©0°57 2 0.03 2464 £ 0.21 7
February 0,29 2 0,02 12
0.33 1 0403 0e31 * 0,03 2.95 # 0,21 12
March Oelil 2 0.02 12
0.2 * 0.02 Oolil 2 0.02 3,36 2 0,21 12
April 1,20 2 0.0 _ 15
005)-# T 0.5 0087 3 00)47 )-4-023 2 0050 13
May 0.76 2 0404 2 10 11
0.73 2 0.0 0475 2 0.0L4 L.98 51 13
June 2.28 2 0.1k 5 o 3 0,1 7.19 2 0.52 1
2415 2 0.12 = 17
July
August
September
October
November
December

* Values extrapolated to midpoint of collection period.

-13 -



Oklahoma, Tulsa

1958

TABLE 2 - Cont'de

-
Collection 5 Cumlative S:EE//’ Precipitation
Period mo Sr20/m mc Sr Q/hia 3r90 (inches)
Ja.nue.ry 0035 2 0,02 0-35 2 0.02 19
February O.l0 2 0,02 0.75 2 0.03 9
March 2.29 T 0.06 2,04 * 0,07 17
April 1l
Mey 5
to 2422 2 0,67 B8.10 2 0.69 11
June 1
July
August
8eptember
October
November
December

* Values extrapolated to midpeint of eollection period.



TABLE 2 - Cont'd,

South Dakots, Vermillion

Collection o Cumulative ?:EE/,/’* Precipitation
Period mc Sr20/mi mo Sr20/mi2 8r2 (inches)
1957
April
to —— 9.18 * 0.19 - -
December
1958
January 0.08 2 0,01 9.26 2 0.19 17
February 0e38 * 0,02 9.8, 2 0.19 13
March 020 2 0,01 9.84 2 0.19 13
April 2454 * 1,00 12,38 T 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 Sr89 * Precipitation
Period me Sr?0/mi2 ne Sr90/mi2 ,/’§;§r (inches )
1956 December
to ———- 13.06 1 0.19 - -
1957 December
1958
January 0.70 T 0.05 13,76 % 0.19 )k
February 1.10 2 0.04 14.86 2 0.20 11
March 147 2 0,08 16433 2 0,22 29
April 2.10 * 0,05 18,43 2 0.22 12
May 1.30 3 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 Srgo/'mﬁ.2

Cumnlativee
me Sr9Q/hi

Sr89 *
* 5590

Precipitation
(inches)

April 18

to 0.51 2 0,01
April 30
Mey 2612 * 0,06
June
July
August
September
October

November

December

0451 2 0.01 15

2.63 2 0,06 é6

* Values extrapolated to midpoint of collection period.

-17 -



1,132 Sites Outside Continental United States

Monthly fallout collection pots (exposed surface 0.82 ftz)
are maintained at stations outside the continental United States.

Table 3 up~-dates pot data appearing in HASL-42, "Envirommentsl
Contamination from Weapon Tests",

The Sr89/9r90 ratios are for the midpoint of the collection
period.

The error term represents the standard error of counting,

- 18 -



TABLE

QUTSIDE CONTINENTAL UNITED STATES FALLOUT MONITORING SITES
(Monthly Pot Collections)

Austria, Klagenfurt

-
Collection Cumulative S:E?g,/’ Precipitetion
Period me Srgo/mi2 me Sr90/mi? r90 (inches)
1957
August
to -— 1.81 2 0.06 - -
November
Dscember 0,09 2 0,02 1.90 2 0,06 e7
1958
January 0.13 2 0,01 2.03% % 0.06 25
February 0.17 2 0,02 2.20 T 0,07 10
u&rCh 1015 b 0.05 3035 2z 0-08 29
April 1,26 2 0,06 L6l 2 0,11 18
May
June
July
August
September

* Values extrapolated to midpoint of collection period.

- 19 -



.Austria, Viennsa

1957

1958

TABLE 3 - Cont'de

Collection Cumlative sr89 Precipitation
Period me SrgOZhie me Sr20/mi 5r20 (inches)

June
to ——— Le03 2 0.11 - -

November

December Oell 2 0,01 Loll 2 0,11 22

January 0616 2 0,01 L1s30 2 0.11 25

February '0.27 * 0,02 L.57 2 0.11 U,

March 035 2 0,01 L.92 % 0.11 15

April 0,71 2 0,05 5.63 3 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 - Cumulative 52?2,//" Precipitation
Period me Sr29/m*= mc Sr2°/mi2 Sr? (inches)

1956 September
to - 0.50 % 0407 - -
1957 February

1957 March 1
to 0,10 2 0,02 0.60 2 0,07
April 5
to OolLl» 2 0,02 00714 2 0.08
May 1
June 0.00 & 0,02 0.ThL 2 0,08
July 0003 : 0,02 0077 : 0,08
August 0s39 2 0,04 1.16 2 0,09

- 2] -



Columbia, Bogota

1957

1958

TABLE 3 - Cont'd,

Collection Cumulative Sr89 Precipitation
Period me Sr901h12 me Sr90/mi2 ///g;;g (inches)

August
to ——— 00k 2 0001 -- -

September

October £0,01 005 2 0,01

November Sample not available

December 20,01 0,06 2 0,02

January 0.0L 2 0,01 0.10 2 0,02 12

February 0.0l T 0,01 Ooll 2 0,02 15

March 0.12 2 0,01 0:26 £ 0,02 L

April 0,03 & 0,02 0:29 £ 0,03 33

May

June

July

August

September

* Values extrapolated to midpoint of collection pericd.

- 20 =



TABLE 3 - Cont'de

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

Collection Cumulative Sr89 Precipitafion
Period me Sr90/mi2 me Sr90/mi2 590 (inches)
June 1957
to -—- Le82 2 0.14 - -
January 6, 1958
1958 to
Februery 3 0632 2 0,02 5.1k 2 0014 15
to
March 3 0.95 2 0,05 6,09 £ 0.15 10
to
April 1l 1,68 2 0.09 7.77 T 0.17 15
April 1.98 2 0,12 9,75 2 0.21 18
May
June
July
August
September
Cctober

* Values extrapolated to midpoint of collection periode.

- 2% -



TABLE 3 - Cont'd.

Hawaii, Oahu (Coconut Island, Weather Station)

Collection Cumiletive srb9 Precipitation
Period me $r90/mi me Sr90/mi? srI0 (inches )
July 1957
to bk 3.93 2 0002 - ———
January 6, 1958
1958 to
February 3 022 2 0,01 L415 2 0.02 15
to
March 3 0.70 2 0,05 Lie85 % 0.05 9
to
April 1l 1.65 & 0.08 6.50 2 0.10 1A
May 0.90 # 0,02 7.40 2 0.10 18
June
July
August
September
October

* Values extrapclated to midpoint of collection period.



TABLE 3 - Cont'd.

- Hawaii, Oahu (University of Hawaii, Gartley Hall)

Collection

Period me Srgo/'mi2

Cumulative
me 8r90/mi

sr89 " Procipitation
Sr? (inches)

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

2481 4 0,10

%e52 ¥ 0.10

3.88

14

O.ll

5.21 2 0.13

15
11

21

* Values extrapolated to midpoint of collection periode.
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Japan, Hiroshima

1958

TABLE 3 - Cont'd.

Collection Cumilative Sr89 Precipitation
Period me 8r90/mi® me Sr90/mi® r90 (inches )

August 1956
to —— 5.80 2 0,12 - -

December 1957

January 0.2l 2 0,04 6,04 2 0,13 23

February 0.25 % 0.01 6429 3 0,13 20

March 0.92 2 0.06 7.21 2 0.14 11

April 3437 T 0,02 10.58 * 0,14 10

May 1,06 £ 0.06 11,44 2 0,15 14

June

July

August

September

October

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

Japan, Nagasaki

Collection Cumulative sr8 Precipitation
Period me Sr29/mi2 mc Sr20/mi2 5r90 (inches)
August 1956
to - 7490 2 0.15 - -
December 1957
1958
Jamary 0.60 2 0.05 8450 T 0.16 16
February 0455 2 0.03 9.05 * 0416 9
March 1,13 ¢ 0,06 10,18 2 0,17 1
April 2.52 T 0,07 12,70 2 0,19 15
May 1.75 2 0,06  1L.U5 2 0.20 L
June
July
August
September
October

* Values extrapolated to midpoint of collection period.



Kenya, Kikuyu

1957

1958

Collection
Periced

TABLE 3 - Cont'd.

mo Sr907h12

Cumlative
me 8r90/mi?

*

589

Precipitation
(inches)

January
to
December

January
Februafy
March
April
May

June
July
August
September

October

0.03 * 04,01
0ol 2 0,03

0.22 2 0,01

0.90 2 0.05

1,50 2 0.07

133 2 0,07
1ok7
1.@

0.08

-+

0.08

-

12

* Values extrapolated to midpoint of collection perilod.
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TABLE 3 - Cont'ds

Pakistan, Karachi

*
Collection Cumulative 31-39/ Preoipitation
Peri od me §r79%/mi? me Sr90/mil Sr (inches)

1958
Februa.ry 0.02 2 0401 0.02 I 0,01 }45

March 0,07 T 0,00 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

Collection Cumulative sr® Precipitation
Period me Sr90/h12 me Sr90[hie 8r20 (inches)
November 1956
to - 0.58 % 0.06 - -
May 1957
1957
g::zb:: Samples not collected
November Ol011 2 0,01 0.11 2 0,01
December 0410 2 0.02 0.21 2, 0,02
1958
January 0.10 Y 0,01 0.31 2 0.2 L
February 0.0L 2 0,01 0.35 % 0,02 5
Marcﬁ 0.02 2 0.01 0637 2 0,03 8
April
May 0455 £ 0,04
June
July
Augu's‘b
September
October
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TABLE 3 - Cont'd.

,TaiwagliTainan .

Collection Cumulgtive s;V Precipitation

Period me Sr90/mi? me Srsg/'mi2 5r20 (inches)

1958

January 0.03 1 0.01 0e03 2 0,01 27

February 0,07 % 0,01 0.10 2 0,01 12

March 0419 2 0,02  0.29 2 0.02 10

'April 0,05 2 0,00 0.34 2 0.02 12

May

June

July

August

September
Taiwan, Taipeil

Collection Cumulative 3r89 Precipitation

Period me Sr90/mi2 me Sr90/mi2 sr20 (inches)

1558

February 0s15 2 0,01 0415 2 0,01 9

March 0010 2 0,01 0425 2 0.01 1L

April 0457 2 0,01 0.82 2 0.02 11

Mey

June

July

August

September

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

Taiwan, Taitujg_

»
Collection Cumulativ32 Sr89 Precipitation
Period me Sr20/mi? me SrI9/mi §r90 (inches)

1958

May
June
July
August

September

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

1957

1958

Collection
Period

TABLE 3 - Cont'd.

5 Cumilative
mc.Sr9Q/hi me Srgo/'mi2

89 >
Sr
&0

Precipitation
(inches)

March
to
November

December

January
February
March
March 1
to
April 7

to
May L

to
June 4
June
July
August
Septeamber

October

- 0e38 2 0,04

Sample not collected

0.12 2 0,01 0.50 2 0.04
Sample lost in transit

0.04 2 0,00 0.54 * 0,04

0.0l 2 0.03 0.58 2 0,05

e

0.05 2 0.03

17

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

‘Union of South Africa, Durban

Collection o Cumulative Sr89 Precipitation
Period me 5r90/mi mo Sr90/mi 2 5r70 (inches )

1957

June
to ———— 1.27 2 0.05 - —
December

1958
Ja.nuary 0,02 £ 0,01 1.29

(13

0.05

February 0418 2 0.01  1.L7 2 0.05 12

1+

March 0.09 2 0,01 1.56 2 0,05 3
April

Mey 0.91 T 0,05

June

July

August

September

October

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

Union of South Africa, Pretoria

*
Collection Cumulative sr89 Precipitation
Period me sr90/mi2 me Sr29/mi? 5r90 - (inches)
1957
July
to - 0087 s 0003 - -
November
December 0,12 2 0.01 0.99 2 0,03
1958
January 0610 2 0,01 1.00 2 0.03 19
Februs.ry 0.06 * 0.01 1.15 2 0.03 Ll.
March 0s1l 2 0,00 1.26 2 0,03 3
April 0017 2 0,06 1.43 2 0.07 3
May 0.L9 2 0,04 1,92 £ 0,08
June
July
August
September
October

* Values extrapolated to midpoint of collection period.
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l,2 Precipitation Collections for Radiostrontium and Radiobarium

In precipitation collections, two collectors are simultaneously
exposed durlng dry and rainy weather. The collection period terminates

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

1,21 Pittsburgh, Pennsylvanie

Since February 1955, precipitation collections have been made
by Nuclear Science and Engineering Corporation in galvanized tubs
(exposed surface 2.58 ££° per tub).

Table L up-detes the Pittsburgh precipitation data in HASL~L2,
"Environmental Contamination from Weepon 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 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 type rain gauge.
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TABLE L, - Cont'd.

Collection Period Cumilative sr BalkO Precipitation
from o no 8r99/mi2 me Sr90/m2  a/m Sr90/1iter 5r90 Sr in inches
Sl H e o
IS R Cls oo aereow REISTN o o
M e 000y auon 311N 00 M e
P00 b G sgion B W M o
5 265 01502 008 pmrowr SSE0T 2% BT ap
5-26-58  L-2-58 g;ggg 3 oroel 25.29 % 0.17 o a2 o

bese LE 0ORI0N® marioar 3 12 B 1

beso o0 0k 10 o R 2] B B

e e 020 100 wmeow FRI B

et Al GERieie werow I %
et P RMPRI + H- S B

eeeas B0 S iheq meerow I 3 o8

e b nm 109 wmeom BI1NE B 2

ee LB 0% ihk meroms PNIIS R 37

o s 9 INE pussen 21135 X
e R RIS s ion B3NS X
5558 5-8-38 g:ﬁf : g:gg 27.96 % 0,18 i?:? : ;:g ig 1.09

% Values extrapolated to midpoint of sampling period.
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TABLE 4 ~ Cont'd.

Collection Period Cumulative sr8 _~* Ball0_~* precipitation
from to mo 5r90/mt?  mo $r99/mi?  d4/m Sr9%/1iter AO 5r90  in inches
5-6-58  5-10-58 g:igg i 8:8%2 28.15 t 0,18 ?,; :;’ iﬁ 0.23
5-10-58  5-13-58 g:g%*:g:ggg £8.17 % 0.18 . ig‘ dry
0 ST oo 102 oo, TR 1B 1 o
S50 590 0B OOn ooy T 19
5-19-58  5-2-56 g:ﬂg :g:gﬁ_ 29412 * 0,18 g% :;g 0 0.23
e R 00 ien HAIE B 8 ow
e SRR SEINE esces 13N R R om
s eem eminm oo BIU OE % o
6-6-58 6-10-58 0.0791282.006 29.67 £ 0.19 2L.3 2 1.8 T 29 ol
6-10-56  6-13-58 81;1 s 8:8%8 29.80 2 0.19 ;gll; " ig %g 0.22
G 90 omliagt opao ¥$IST 22 B an
cosm com omeruan oy 22103 K I8 ag
o emm oo L HOIH %, 85 e
s M ien BIINE W A e
(e G A eaia U230 8 A oo
A G e ieme semuoaw LIS 2 ® o
6-26-58  7-3-58 8:8;?, : 8:882 30.75 2 0.19 . 1? ‘23 dry

* Values extrapolated to midpoint of sampling period.



TABLE 4 - Cont'd.

Collection Period Cumulative sifg//’ Ballio_-* Precipitation
from to ne $r99/m?  mo 5r90/mi2  d/m 5r90/1iter 5r90 5r?9  in inches

7-3-58  7-7-58  0.296 2 0,030 . 8.7 2 0.9 23 5

0.292 * 0.020 >1+Ok 2 0.19 8.6 * 0.6 28 38 1.15
7-7-58 7-8-58  0.013 2 0.002 22.5 * L.2 21 <9,.2

: 0.016 2 0,003 J1:06 2019 5075 3 "5 22 38 0.02

7-12-58  7-14-58 04097 2 0.007 11.7 % 0.9 L3 63 0,58

0,076 2 0,006 9.2 3 0.7 53 80 ‘
7-1~58 7-15-58 0.122 & 0.007 5.7 % 0.3 L3 48 8

0.111 * 0.006 L8 2 0.3 56 80 0.7
7-15-58 7-16=58 0.056 2 0.00L 6.6 2 0.5 80 127

0.058 t 0.003 6.8 1 0.3 67 126 0.29
7-22-58  7-23-58 04055 * 0.003 5.3 2 0,3 58 5

0.060 2 0,003 5.8 % 0.3 52 60 0.35
“7-23-58 7-2L-58 0,150 2 0,008 12.7 2 0.6 28 17 0.L0

0.180 2 0,010 15.3 % 0.7 2L 20 e
7-2L-58  7-25-56 0,026 T 0,003 30,0 t 2.8 22 13

0.019 I 0.002 21,7 1 2.2 23 21 0.03
7-25-58  7-29-58 0,173 2 0.010 Le2 2 0.2 66 66

0.159 2 0.008 3.8 1 0,2 70 80 1.0
7-30-58 7-31-68 0,205 * 0,010 6.1 2 0.3 35 29

0.189 2 0,010 5.7 % 043 31 26 1.13
7-31-58  8-1-58 0,041 2 0.003 3.8 * 0.3 62 58

0.039 T 0.003 3.5 2 0.3 62 7L 0.57
8-1-58  B8-3-58  0.1L9 % 0.007 2.7 % 0.1 37 22 1.8

0.1%1 2 0,007 2.4 £ 0,1 L2 %6 .

* Velues extrapolated to midpoint of sampling perilod.
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1,22 Westwood, New Jersey

Since February 1958, precipitation collections have been
made by Isotopes, Inc. in polyethylene tubs (exposed surface 2.58 ftz).
Precipitation data for Westwood, New Jersey is summarized
in Teble 5. Figure 3 graphically illustrates the cumulative Sr90

fallout,



Collection Period

from

2-4-58

2-10-58
2-17-58
2-25-58
2-28-58
3-.1-58
3-3-58
3458
3-10-58
3-15-58
2.20-58
3.01-58
3.22.58
3-25-58
3-27-58
3-31.58
L4-1-58
=758

,~8-58

to

2-10-58
2-17-58
2-25-58
2-28-58
3-1-58
3-3-58
3-14-58
3-10-58
3-15-58
3-20-58
3-21-58
3-22-58
3-25-58
3-27-58
3-31-58
L-1-58
L-~7-58
[;-8-58

L-14-58

TABLE 5
STRONTIUM 90 IN WESTWOOD, NEW JERSEY FALLOUT

{Precipitation Collections)

Cunulative™™ sr89_-* Ballo _-* Precipitation

me Srgqlmiz me Sr9Q/h19 /,//5:50 sr30 in inches
ool s g0 0311005 0 200
BTN oz oo
o002 % oloos w050 40026 D "
oo o owezoas T o3
01008 + oupoe Ol oass 02 e
oo 3 Qi s oase 33 e
0.033 2 0.009 082 2 0.136 16 1.0
00100 oumanie D T
BT oo B Q7
iy emerons 0 3
D000 2 ongy 0O TOUL 9
BN omceoun T2 O
oL T R LT 18
ity veeous g .
g:gg; : g:ggg 1.140 * 0.1L5 Sg g%
120 Lroms 8
Do toloy LW ol X o
pEpc SVORPRUR S
SER it swroem %8

* Values extrapolated to midpoint of sampling period.

** Error term represents either the standard deviation of duplicats ar -

error, whichever is greater.

is used,

3

or the counting

Where only cne analysis hes been medec, *the counting error



Collection Period

from

L1458
L-21-58
L-22-58
L-2L~58
L-28-58
L-29-58
L-30-58
5-5-58

5u6=58

5-8-58

. 5-12-58
5-16-58
5-19+58
5-20-58
542158
5-23-58
5-26-58
5-29-58

6-3-58

to

L-21-58
L-22-58
L-2L-58
L-28-58
L-29-58
L-30-58
5-5-58

5-6-58

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

TABLE 5 - Cont'd,

* Values extrapolated to midpoint of sampling period.

Cumulative®™®  5r89 Ball0~"  Precipitation
me Sr99[h12 me $r90/mi® sr90 5r20 in inches
oiosh 3 o0 1B 2022 &
oo s oo, 2owroEm o g,
8:;82 : 8:883 2,240 # 0.237 iZ g:g
001 : Oio0e 250k T 0253 2 11
R R e B
o s oo 2mBTOET 4 o
08I0 omroams % L2
SOl 399 %0313 12 %
Sming sawsem X B
21U asaom B I
D 3 oo Wb os 2%
DI o 5,
omiom e ¥ S
T Lo 9, 2
o s Werrosm 0% By
PR E LR LR N oL
oo 3 ow0s  SlSs o 2 3
e s oee  sesroz Zp
cderosh sowsode A, B e

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

error, whichever is greater,

is used,

1
w

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
6-15-58
6-23-58
6~-27-58
7-3-58

7-7-58

7958

7-1L~58
7-16-58
7-17-58
T-23-58
7-29-58
8-1-58

8-8-58

8-11-58

8-13-58

o

6-11-58
6-12-58
6~14-58
6-19-58
6-2%-58
6-27-58
7-3-58

7-7-58

7-9-58

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

8-15-58

TABLE 5 - Cont'd.

*

P s e Ml e v
02, 1 w0z 5EH 1050 o 15 0,19
Do it B rose i " 0.0L5
WO eomrome  H % o
Db ooy Gesrosls 27 T3 0.68
SHLI0NE eumrosw s o2
0IR 0% smeroslr o 2 0.50
g:gg; : 8:883 64552 & 0,347 23 Lo 0.00
SRR L S 0.2
8:gZ§ : 8:833 6.78L * 0.351 ég igg 0.58
oAT% L os  eemhzosse 5 Fy 0.23
Dio%0 = oios, 105 05 o o 0.23
01009 rem 2 R o
g:ggg 30008 7102 10353 gg 22 0409
R ioe Taerosss % 0 0.62
oo + on00e  Ted2 2055 G oo 037
3:833 i 8:883 7.354 2 0.353 " » 0.00
TR T SR
010 i 0 om
0.051 2 0,002 37 28

0.050 2 0,003  7-742 * 0.354 %9 27 0.0L5

period.

* Values extrapolated to midpoint of sampling

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

error, whichever is greater,

is used,

= L

!

r

=

Where only one analysis has been made, the counting error



FIGURE 3

Sr90 IN WESTWOOD, N.J. FALLOUT
(PRECIPITATION COLLECTIONS)
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1¢23 Richmond, Califormia

Since March 1958, precipitation collections have been made
by Tracerlab, Ince in stainless steel tubs (exposed surface L.91 fta).

Precipitation deta for Richmond, Californie is summsrized
in Table 6, Figure L graphically illustrates the cumulative Sr7°

fallout,
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TABLE &

STRONTIUM GO IN RICHMOND, CALIFORNIA FALLOUT
(Precipitation Collections)

Cz;gl_;otion Pgiod o 55502 :1;”1;:58}:;;* Sr89sr9; Balbosrg(; Pr:gile::::on
3-20-56  3-21-58 gggg zg:é‘ig 1.597 2 0.265 12 gﬁ 1.16
3-21-58  3-2L-56 8:2385 :8:812 2.U53 * 0.268 ;g’ éfg 2.5
Ve 3 QMO Lol B B s
SRS I 0205 100 Lo Loy M ST oo
FESE SR 00 ihe seeroom 3 2.50
G 2ee im0 £
bol-58 L-7-58 g;gﬁ ig:ggi 5.166 % 0,332 ig ig 0.73
LTSS Deoloromms supiame 2 & o
Ll Lo oewsome o X B
bass Lo sampiest siwiame 2 & o
o s nomiome ipiome 2 B
SRR 00 e e R B
IS0 S 026 1005 i uogy % 2 :
S A 0 0R sewiosm 4 W ow
I R R S
69-58  6-13-56 8:8-3,2 2 00001 5726 ¢ 0.338 z:g g!g 0.04
S em oo 100 owens B e o
SRS et oo 100 mesems ST % o

* Values extrapolated to midpoint of sampling period.
** Error term represents either the standard deviation of duplicate analyses or the counting

error, whichever is greater. Vhere only one analysis has been made, the counting error
is used,
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FIGURE L

$r9° IN RICHMOND, CAL.

FALLOUT

(PRECIPITATION COLLECTIONS)

45 : -

W
o

N
(6]

n
o

15

CUMULATIVE mc Sr'%mi?

5 e

/

T T 1T 1T 1T 171 T T T 7 T 1T 771
JFMAMJJASONDJFMAMJJASOND
1958 1959

T T T T 1T 17T T 11
JFMAMJJASOND

1960




143 Sr90 in Soil

l.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 HCl1l extraction method.

A mep on the next page shows the sr90 levels for each location.
TABLE 7

Sr90 IN POST PLUMBOB SOIL COLLECTED IN CALIFORNIA, NEVADA AND UTAH

HASL # Depth Location me /w2
7906 A 0=-6" Barstow, California 1.31 £ 0.79
7906 B 2.60 2 0,71
7907 A 0-6" Bishop, California 16,25 2 1,58
7907 B 13.48 2 1.35 |
7908 A 0-6"" Alamo, Nevade 15.25 2 1,03
7908 B lost
7909 A 0-6" Caliente, Nevada 1L.54 % 0,91
7909 B .53 2 0.95
' 7910 A 0=2" Bureka, Nevada 25.41 * 0.59
7910 B 25.89 * 0.6L
7911 A 0-2" Tempiute, Nevada L2.48 2 0,92
7911 B 2,14 2 0,91
7912 A 0=6" Lund, Nevada 31,53 2 1l.45
7912 B 29.59 * 1.6L
7913 A 0-&" Mesquite, Nevada L;s88 2 0,72
7913 B ' 5.49 2 0,77
791, A 0-6" Overton, Nevada 8,82 2 0,88
7914 B 10.58 * 0,90
7915 A 0=6" Beaver, Utah 30,06 2 1,50
7915 B 29,02 2 1,51
7916 A 0-6" Cedar City, Utah 3,22 2 1,442
7916 B 3798 2 1.49
7917 A 0=6" St. George, Utah 23,92 2 1,23
7917 B 25.56 2 1,26
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FIGURE 5

o Beaver

(29.5)
(1Lt Codar Cit
1. o Cedar City

(36.6)

'!’:1:E George

Mesquite

Overton e (5.2)

CALIFORNIA (9.7)

« Barstow
(2.0)

ARIZONA

v

sr?0 IN POST PLUMBOB SOIL COLLECTED IN CALIFORNIA, NEVADA
AND UTAH.

(Figures in parenthesis represent average mc/sq, mile)
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2o Air
2.1 Surface Air

2.11 Radiochemical Analyses of Composite Monthly Air Filter
Collections by the U, S. Naval Research Laboratorye
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TABLE 8

RADIOCHEMICAL ANALYSES OF COMPOSITE MONTHLY AIR-FILTER C(Jl'a]'_.]".'.CTIONS‘l,.l
{United States Naval Research Latoratory)

Rainfall d/m/100 §.C.M. Activity Ratios
* * *
Month Days mm, Gross p- Celul Sng Pl Celuh 520 cst37 Po=10 Srgo(Gross B- Sr89/Sr90 05137/51-90

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 28 Tk 19 9.3 0,82 1.3 - 0.0068 9.0 1.6
Washington, D.C. Lat. 38° 50'N 1long. 76° S7T'W  Elev. 88m.
May 1957 b 22 40O 59 39 W7 31 1.8 6.5 3.3 0.0045 2p 3.6
June 1957 11 76 500 110 L2 62 s} 1.8 6.2 2.7 0.0036 22 3.4
July 1957 5 20 570 100 45 45 33 1.9 AN 2.7 0.0028 23 2.8
Aug. 1957 5 59 800 B9 Ll 71 31 1.7 6.1 - 0.0021 26 3.6
Oct. 1957 6 6l 670 140 ol 76 25 1.5 3.8 3.2 0.0022 41 2.5
Nov. 1957 14 63 270 Lo 19 36 19 1.1 [ 1.3 0.0041 18 1.3
Dec. 1957 12 133 310 2l 2k 46 27 1.3 2.6 2.1 0.0042 18 2.0
Miami, Fla. lat. 25° 49'N  Long. 80° 17'W  Elev. L m.
July 1957 15 276 590 38 hg 56 2k 1.2 2.4 1.9 0.0020 40 2.0
Aug. 1957 17 . 339 300 55 29 45 1k 0.57 1.0 - 0.0015 52 1.8
Oct. 1957 11 184 1170 220 8 100 36 1.5 2.2 1.7 0.,0013 51 1.5
Nov. 1957 3 L7 300 32 7.9 [ITo) 21 0.51 1,7 0.27 0.0017 15 3.3
Dec. 1957 10 63 340 50 29 65 31 1.1 2.2 0.90 0.0032 28 2.0
Ssan Juan, P.R. Lat. 18° 26'N long. 66° 00'W Elev. 2l m.
July 1957 1h 130 380 95 30 8h 28 1.1 2.3 0.90 0.0029 27 2,1
Aug. 1957 19 184 300 57 31 Lidy 1h 0.65 1.5 0.0022 48 2.3
Sept. 1957 19 112 580 140 45 55 17 0.73 1.3 - 0.0011 62 1.8
Oct. 1957 17 202 220 33 19 23 9.0 0.47 0.87 0.57 0.0021 39 1.9
Nov. 1957 21 130 110 13 8.1 16 7.8 0,71 0.64 0.09 0.0065 11 0.90

¥ Extrapolated to the middle of the collection period

** This data was submitted = the U.S. Uaval Research Laboratory for inclusion in HASL reports.
This information will also sopser in a formal NRL report now in preparation.
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t N D
Goite, Erimaer lat ° '8 Lo
5 -
: Lo
Lira, Per Leaw. 27 20's Lo
G ; 2= 2.0

- -
it i
il ¥
. . . T
LR L L¥: Yieedt oan P

o

= b

.
PO VS N
-

T
19}

3 3.7 0.92
5 7.1 0.31
&.0 2.7 0.13
2,9 1.6 0.092
3.3 1.5 0.2k
3 8.9 0.61
Elev., 2o40
) - 0.15%
dLl PN S ih
2.0 S a0y
Fou St 0,30

Elev. 2010 .

7 St 0,15

o L3 0.006

5 .0 SalR
Elev. 13% =,

3.2 2.6 0.24

Sl 3.9 0.23
5.2 0.42
4. L P 0.20

- O OO G
N OVEHE O~ W

www

)
220
J.49

o QG
[V
R IS

0.5

0.53
0.87
0.k9

@]

L0051
L0025
L0026
L0037
L0031
L0038

b}

[eRe o]

3.0033
3.0029

0.

-
be

13
25

Py

19

18,

PP e
G B o &

O

2.
EEER]
i
i.5
.l
4.3

[ASEE SIS
NESIR



- Cont'do

TABLE 8

1

Ce

e

[ 1
oy
vt
1 vl B \
e sl .
Sy (e '
AN
B!
P .
[ G 1
Q fi
R IR s !
IR PR I . o
D e . :
A IR T I o
SRR R iy
g ) -
tonsr Y h
El
v o
i D
=1 :
[£3)
) )
L 5o i . W
o 3 i
A
o
o o
o ey . <
e ey . . ~
L8 .
1
%)
{
W “ "
o o
o
ved
N |
oy L H oy
!
; N
R i B .
[ Vo -
i i
P
)
' o I '
[ -
.y
LT (] [l

O ey
o A o
: RN
| ek oy Y AU
-
S ey oy
- (] T Ty )
. 5 N
. o PR
L
Ay )
y oy
) r—
Yo 4 e 0
e N e R
[P BT I
LRSI AER AN S N S
s 1 “C“’T‘()‘v*
o
aa)
ey
o
!
23]
B N T -
W e Ve T on
o
e
N
ay .

Vo IR A 3

i}

SRR N o

. by O
o

ER TR N
. i -] e
ey
[ T i [l
A .
4
W
!
i

| Ty B -
Podod oy
1
[ - .
i

[
t
>
BN
N
'
IR
IR

Sa
O
P il

O

4

o

1

ot

A

JRaNeS

werl



.=9g..

TABLE 8 - Cont'd.

Reinfall d/1/100 5.C.M. Activity Ratios
* GG * 14 27

Month Days LG . Gross 0= CeLLLl Srﬁg ‘{9l Ce N Srgo 05137 Pbalo SrgO[Gross g Sr89/5r90 Csl“'l/ Sr90

Sibic Bay, P.T.  Lat. 1i4® Lg'N lonz. 120% 17'E Elev. 18 &, !

N.R. N.R. 31 (i 3.2 b.g 2.1 Q.20 0.26 0.35 0.0065 16 1.3

.R. N. R. 32 6.7 3.5 5.6 2.5 0.10 0.22 - 0.0031 35 2.2

. R, N.R. 57 .9 5.1 9.5 5.1 0.31 0.68 - 0.0054 16 2.2

I R. M. R. 43 13 5.7 Bk 3.9 0.16 0.38 - 0.0037 Lp 2,k

N.R. N.R. 30 20 8.8 16 7.1 0.39 0.73 - 0.0049 23 1.9

N.R. . R. 33 i.9 L.l Tk 3.5 0.20 0.3 - 0.0053 21 1.9
LR ot Rerurted

v Bxtranc cited to tne aiddle 5t the collection period



202 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 useds
Minneapolis, Minnesota (changed to Sioux City, Iowa in August 1958);
San Angelo, Texas; the Panama Cansl Zone; and Sao Paulo, Brazil. An
attempt is made at each location to obtain a sample monthly et each
of four nominal altitudes. In addition to the difficulty of controlling
semple flights at altitude for the required length of £ime, a number
of samples are not recoverable or are otherwise lost. Therefore, fewer
than 16 samples per month are usually available, The detailed date
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 inter-
laboratory calibrations. Therefore the C5137, Celhh and Cs137/§r9°

ratio will not correspond to previously published data.
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TABLE

Hovember lg‘é
Flight  NowinAl  Actusl Tropopause Volume Total Activity Ball0 4/%/1000 S.C.F. - s )
HAS. Fl&shgt Date Altitude Altitude Height (5.C.F.) C-date d{'g{umg]e 48/5.0.F.  C-date d/m/sample > coibl cstd7 scb 5ro0 Sra"éro Cslf7<§r90
<,
iirnescolis LGS 1392 11-6-56 &5 &7 E) 3716 1-11-57 15,320 2 960 L.12 2 0.26 6-20-57 gg:g 607 80 L21 638 2.2 10.2 6,77
h702 1595 11-5-56 e ¥3eb s 1020 1-19=57 9,680 2 1,795 b9 2 1476 1425-57 32.8 8 2.2 - 821 ¢ 5,7 S2.4 2 6,57 1287 31,3 % L.l2 L1l 1468
¢
LB 2o el7ese 50 L7As el 8572 37-57 13,5001 90 1572042 841257  sgry 6l 315 2.5 6 7 ol
2 g1 l
Teras L88o T-17  11=-30-56 5 el 53,3 a4 3-11-57 3,790 2 1,080 1.35 t 0,15 6-20-57 ‘-o:é 156 165 ouae a6k 18k 2i. | Zoll
L4881 T-LL®  ll-3J-%6 30 o 5 83, 1-13-57 1,186 2 572 1.2 2 0,68 1-25-57 1949 2 1.6 — 254 210 92,8 1 TaTS L1 2ted T LaSH 1609 3.21
Laoe Belel 112506 N W05 8 Lo 1-19-57 b 2 L15 1,55 T 1,28 1-25-57 12.,€ 2 1,6 - 338 2 1L 161 * 15 2% Ll 2 4 Le3E 9412
L3903 =130 Lie2uent ) T s 3239 1-13=57 6,135 1 1,292 1,84 T 0439 1-25-57 L5.2 ® 2. -~ 363 2 1.9 157 ¢ L.l 621 18,9 T 1,77 16 Lae0

1. Stratospheric Sazple.

2, Tropospherioc Semple.

Cont 'd,
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Minncapolis

Texns

Southern
Hemisphers

Plight Noczinal Actual
dASLF Flightf Date Altitude Altitude
4901 2011 12-8456 50 51
L997 2031 12-19-56 & 66/6645
L991  T-154  12-1L-56 % 83.2/66.8
Log2  1-156  12-16-56 &% £8/6649
5023 T-199  12-21-56 50 Lg.5/L8
5000 P2132 12-1<56 65 70
5022  B-138  12-21-56 80 87/7045
S0l B-ibh  12-28-56 90 8949
S0z B-lL5  12-29-56 50 L7.5
SaL3  B-l6  12-30-56 80 8045

Tropopausa
Helght

30,00

3

51,7

Decenber lm

Tolume Total Activity BallO 4/5/1000 8.C.F.

(SeC.Fa) C~dats a/o/sample  4/m/S.C.f. Cadete d/m/semple 2197 Colll cal3T sr89 5r90 5r83/5r90 cs137 /5790
789L  3-11-57 22,600 3 1,330 2.86 T 0.17 6-20-57 2{'5 312 305 137 L85 303 160 lse
665 3=7-57 15,200 2 1,0L0 2.28 2 0.16 -~ - 306 530 108.9 28, 35.6 10.6 3.06
2029 1-19-57 2,353 T 507 1.26 2 0,25 1-25-57 21,02 1.6 -~ 137 2L 76 T Lal 186 33,4 2 2.21  5.58 2429

2,0
3616 3-11-57 18,160 £ 900 5.02 & 0.25 ?'20:23 o2 u7s 682 243 52 15.5 La67
7928 3-8-57 2,300 1 T30 0.25 1 0,09 == - 4546 60,1 10,83 5] 14, 50.6 6.0
<
3069 3-1L5T 29,000 $12,700 95 T halh 52857 572 63 203 22 b 189 1943 128
U6 3.11-57 2,420 2 820 1.7 £ 0.58 5-28-57 2-; o3 L7 106 ‘12 3943 51.83 2.7
965 1-19-57 B 2 5lh 0.67 £ 0453 1-25-57 17.0 2 1.5 == 123 2 7.2 5649 T 843 82,3 6.91 T Lu23 11,9 842
8399 3-11457 1,410 ¢ 650 0.17 & 0408 5-2857 f‘l’:ﬁ 3,03 15.3 11,89 S11 0477 1ha3 15.6
1701 1-19-57 5,572 X 1,682 3,20 X 0499 1-29-57 239 15 — 115 % 540 121 3 5.8 - - - -

ls Stratospheric Samplse

2+ Tropospheric Sample.

Cont *da



Minneapolis

Texas

Southern
Bewlaphere

BASI# Fligntd
513, 2051
5172 T-165
5173 T-167
5232 p-Lg
5279 =152

38

106

863

93.1

Janu. 1
Flight Nominal Actual Tropopause  Volume Total Activity Bllho
Date Altitude Altitude _ Helght  (S.CsF.) Cedats d/m/sample  d/m/5.C.F. C-dute  d/m/sample zr?
1 - 62057  S1
- 1 22 f * W66 2 0,08
1-16~57 50 L6/43 32 1952 3-22-57 31,790 990 2 2 0.0 62457 2
174 . 6-20-57 a0
1757 90 105/106.5 8 80 357 50 Q6 T gu
1-18-57 & 55 6.8 3857 3-22-57 34,150 % 1,L00 8,85 2 0.36  -- -
<.
12157 [ & 55,1t 059 3-25-57 2,950 T 850 0.5 1 7-1057 ;i'g
.
. 23 41 1.7
1-31-57 & 2 53,1 333 3.22-57 613 2 790 0.18 2 0.2h 7-1-57 9,9

1. Stratospheric Sample.

4/8/1000 8.C.F,
Collh csid? 39
561 37 2Ll
58.6 11.93 1393
3780 350, —
116.7 £,99 =
190 5.2 5546

5r90

2549

983 1.9
%51 1.56
Y 174

Cont *d,
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woig rupey THES ENmL M g e oMoy o ot I REWle—m goam e
Minnespolis 5300 21l  2-13-57 80  T9.7/76.0 s 3629 3-22-57 12,300 ¢ 550 3.3 T 0.5 7-3-57 ;3;3 3hel 23,7 7.52 615 0.6 Thal 9.06
S11 2130 2-T-57 50 L2.5/% 35,31 1499 3-25-57 21,000 £ 1,120 1.20 % 0,06  — - 0 222 21,7 156 1147 6.6 1.85
5322 2128  2-1957 &% 66,9/65.1 8 SLll  3-25-57 2,830 % 850 0.52 2 0,16 - - 445 139.7 300 108 Te26 %9 L3
Texas 5295 T-172 2957 90 97.25/08.75 S T2 32257 S520 .8 7351 109 120 a2 Lods %76 26,0 £10.6 1455
5297  T-LTh 2-l1-57 & 6545 s 3229 3-22-57 18,275 £ 1,190 5.66 T 0.37 T7-1.57 2{3 5 153% 77 8L 136 6.20 0.57
5319 T-178  2-27-57 50 19.0/19.6 36,01 7320 3-25-57 T,L00 2 970 1,01 4 0.13 7-22-57 :é:}, 6145 170 18.3 60,8 9.9 6.1 1,685
5340 T-176  2-25-57 80 85/85425 8 1776 3.25.57 2,230 T TH0 1.26 2 0.2 7-22-57 2?; 60 s72 1U7.6 160 39a7 L.03 3.TR
Panena 5280  P-1U8  2-1-57 %0 99/10, s Tl0  3-0257 5560 $0.8 - - 56 3979 265 —  103000° -- .-
9307 P-150  2-15.57 é5 6742/6942 53.11 L3 3-22-57 9,470 T 800 2.16 1 9,18 7-10-57 ii.; 132 525 36.2 230 38 6405 0495
sLy3 P-15L  2-28-57 &c 78 s 2180 3.25-57 8,080 £ 880 3.71 %2 00 - - 27 ioL2 155.2 55635 35 - Lal3
Yerisphere 5393  B-158 2-21-57 90 9.5 s a3 3-25.57 2640 €0.76 - - s9.8 912 838 4y 9.3 W22 672
539h  B-1S9 2257 & & s 630 3557 1,70t 00 0.63 2 0.5 T&5T 3kl 0 #FTB® 109 e 346 133
5395  B-160 242357 B0  92/71.6 s 121 322457 19,500 & 590 1.0 2 0.2 T7-3157 22 oo BT MRl 3p o3; <10.8 3.65

le Stratospherio Sample.
3¢ Sample contaminated with cerium and strontiume

Cont *d,



Kinneapolis

Texas

Soutaern
Hemiaphere

sy Eugne
5L48 2151
sl 2173
sh70 2182
5533 2185
shlo  T-183
5LL1 T-185
5437  P160
sh67  P-162
5L6B  P~163
5L2  B-162
552k B=166
5526 B-157
5528 B-1T1

Flight Nominal Actual  Tropopause Volume

Date Altitude Altitude Height {5.C.F.)
31357 6 6.1/ 32! 802y Le557
3219457 50 L9.SAT 3.5t 8900 L557
342157 80 81.5/55 s ke L4557
3-2757 90 67414/9845 s 2395  5-T-57
3-11-57 80 TT+5/785 8 2007 3-25-57
3412457 30 E s 1079 u4=5-57
3-6e57 80 8041/61.6 s 1828  3-25-57
348-57 90 89.2/96,0 s 9Uo  Le=5-57
3957 6 653 57,3t 3109 U557
3-8-57 96 % s 969 L-5-57
3-25-57 8 81.5 s (SN 5757
3aR3e57 65 66 8 2473 5-7-57

3-2757 80 80.8 S 1769 8-26-57

1.

Harch 1

Total Activit;
C-daute dzgnngh d@ oC.Fs

12,250 ¢
12,050 2
11,840 ¢
3,060 ¢

2
860 %

2,970 I

4,780 4
1,680 2

990 2,27 1 0.12
1,010 1.35 2 0.11
1,470 2,51 2 0.31

T30 1428 % 0430

890 0.lS T oLk
803 0.8 2 0.7L

850 1.62 I 0.L6

960 2.24 4 0.31

20.58

1,16
TS0 1.93 1 0.30
500 0.95 4 0.28

Stratospheric Sample.

4/mA000 S.CoFe

185 8lg 137.1 203 6.8
8.9 26l L1.2 997 2044
128 618 1.9  3€2 L2
90.6 312 64,7 f131 3
16 361 173 6 28,
179 97.8 66,5 (~859) 6458
199 8ol 107.5 ok W45
<188 328 L7,3 502 2.93
191 625 7.5 261 L7
273 99.0 108.7 & 18.3
o3l 23 129.0 228 2045
2.6 267 ke G 41.0
172 91 12,2 %256 32.5

se8/6c%0
2.91
L9
8,19
5.2,

5.1,

17
5493

f10.0

<114
SLabb
£,88

ca}37/5r20
1.96
2.02

Cont?*d,
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kinneapolls

Texas

Panaza

Southern

st Plignd
5563 2190
5993 220l
5594 2203
5560 2217
5685  c218
5636 1123
5991 #1535
5532 Pal57
5637 B-172
3638 5-2T5
5435 3-178
5636  B-17y
5697 B-131

April 1957

I b e e e B T
1857 & &/ sl U2 5757 19,890 21,20 LA 20.9 Sho 31 L %35 clud
L-15-57 50 L7+ 5'9-51 6180 5=7-57 35,790 & 1,LLO 5,79 £ 0,23 183 Lo3 80.8 510 3345
L=17-57 80 BL.5/7ke35 s 3731 5-7-57  3h,8L0 £ 1,240 334 2 0.33 372 608 .8 351 3745
L2657 90  80.4/93.5 5 2347  5-18.57 1,860 8 500 0.79 1 0.25 %53.3 38,8 2.65 («786) 21,56
4-29-57 & &7.6/68 s 1120 6-17-57 17,820 & 589 S.71 8 0.32 263 W7k 36 (<820) 138

L-17-57 90 8.5 5 2683 5=7-57 1,600 2 650 0.6 2 0.2, $58,6 11.47 7.53 456l 21,12
L=8-57 80 76.9/78.L s 2091 5-18-57 580 <0,28 11 226 3.52% §2L6) <1.59
04=12-57 &% £1.75/61 56.31 Loa2 5=7-57 L,300 2 T70 1.05 t 0.19 ™ 329 1.72 €137 2744
w957 30 0.4 H] 8ok 5-7-57 G0t 650 1.05 T 075 S5 Loz a5 (<886) 1L.6
12457 80 78.6/>90 3 1253  5-7-57 1,390 ¢ 670 1.11 2 0.53 89 1.2 2.2 (<618) .l
1,-23457 80 6845/50 s 1179 5-18-57 1,900 T 590 1.61 + 0,50 132 501 52:.1  <geg 58,1
L=23-57 & & L8.0* 3340 5-18-57 3,200 2 60 0.96 2 0.19  L6.8 290 1167 ipp7 LS
L=25-57 80 78/80.5 s 1561  5e18-57 2',Lf7o 2 370 1.58 2 0.2L S103 w7 139 <z, 2.6

1. Stratospheric Semple,

( ) Values suspect due to late analysis date,

Sr59t5r9°
$2.16

15.2
9436

5.4

50.3

Cald7/c5C

=572

<5499
0.06

1.68
Le32
0.9

2.62
517

Cont'd.



Minneapolis

Taxas

Southern
Hewisphere

Sl Fligne
5823 223L
5376 22lo
6025 2196
6026 2255
6039 2213
5694 =137
5722 T-138
5870 T-199
5871  T-200
5875 T-202
5970  T-23
6005 P-176
6006 B-155
6009 B-188
6012 B-191

Flight Nominal Actual  Tropopsuss Volume

Date Altitude Altitude deizht (SeCeF.)

5-11.57 5 62.1/61.7 58.51 5810 6=17-5T
5-16-57 80 78/18.5 s 3883 6-17-57
5-27-57 &% 62.2/62.9 37.61 o 7-19-57
5-27-57 90 72.5/50.4 8 1916 7-19-57
5-29-57 80 T7.2/7341 s 3952 7-19-57
5=2a57 80 31.5 5 1945 6-17-57
5-3-57 &% 86.5 s 8l 61757
5-10-57 50 L7 mal 1915 61757
5-1L-57 50 s 359t By 61757
5-13-57 90 28.6/89.5 s 1266 6-17-57
52257 50 L9 2.0t L3 7-19457
5-1u57 65 6lS/65.5  55.0° 162 7-1957
5-14-57 & 6.3 196 7-19-57
5-17-57 80 80/79.1 s 1655  7-17-57
5-19-57 8o 9 s 1733 7-1157

Moy 1957

Total Activi
ate 3 e [} oL oFs

15,900 2 1,100
1,450 ¢ 580
12,720 2 1,100
13,L00 ¢ 680
2,40 ¢ 830
1,700 ¢ ého
4,90 ¢ 810
<580
Seeo
650t 550
2,130 » &0
1,80 ¢ 7L
Se20
1,030 ¢ 760
2,300 ¢ 780

1. Stratospheric Semple.

2,74 2 0.19
0437 & 0.15
1.98 1 0.17
6.99 2 0.35
0462 1 0,21

0.87 £ 0.33
2.u6 * ol
%0.30
.21
0.51 & 0.L3
0.9 t 0,16

0.99 4 Q.15

0,34
0.62 2 0.L6

133 2 0.5

{ ) Valuss suspect due to late analysis date.

4 000 S.C.F,
r Ce Cs St Sr.

103
46,7
159
8l
L35

T6.6

183

335.7
“65.2
134

17k
s

a3
199

680

L7.3

Lok
2133

280

755
22.7
330
36.2

109.9

4049

180
39.1

‘hﬂ
I

159 (<LLB)
2.2 974
Lha5  fzs8
528 375

67.7 $35.2

120.7 Q7w
176 <583

€52 579

8.47 (<LAT)

9.86 (<176)
2.7 ( 386)
27 (<1180}
Lg.1  (<277)
9646 (€263)
130.1 <157

58
L.78
L9.5

783
28.6

19.3
5841
1.6,
~2.03

<~ 2.76

7.1

20.2

32.3

L2.1

sr89/5r90

T.72
f20.3
S5.21
<L 79
.23

$3.08
£10.0

<uB.2

<8.5L
<6426
<349

cell? /x99
2.7L
(A
049
1418

2.37

6.25
5-03
-2.98
-La17
-3.57
3461

134

1.52

2,30

Cont ‘d,



Juns 1957

Plight  Bomimal  Actusl Tropopauss Volums Total Activity __4/n/1000 S.C.F,
EASI# Flightf Date  Altitude Altitude _ Heigr: (§:C.Fe) Cadate sample  4/m/S.C.F. _zrPP  GCollh 5.3?5__1 f 5590 sr®Ar0  ca137/5:90
Minneapolis 6331 2222  6-19-57 90 90.1/90.7 H 2263 8-26-57 6,120 2 760 2.8l 2 0.33 2. 96.8 W70 (<380} 3.0l [ L8l
633, 2235  6-27-57 50 9.6 36,30 10800  8-26e57 12,810 ¢ 617 1.19 2 0.057 211 (233 203 («258) 17,7 - 1.15
6335 2236 6-30-57 65 @3 Wars' 7886 82657 W50t G0 1.83 10.08 967 55 730 (<L30) L6.0 - 1.59
Taxas 6085  1-205 6-6-57 90 9049 s 1219 7-19-57 1,320 ¢ 670 1.08 2 0.55 S62.1 3745 22,5 0.1 1.52 0.8 LB
6102 T-20h  6-6-57 90 T3.L4/89.4 8 1028 7-19-57 1,790t Th0 l.7h 2 0.72 152 395 125.10 el 32.1 < 2.4 1.9
6103 T-206 6-7-57 80 79.7/30.1 s 2Ll 7-19-57  1,LU0 T 490 0459 T 0.28  L3.5 L3 L2.7 oz, G.t0 sz, L
61, T-207 6-11-57 65 ££,8/67.,6 ] 1736 7-19-57 3Lt B0 1.98 2 0.51 163 L79 237 $80.3 5241 S 15h h.55
6203 Te2l0  6=195T 80 80.3/81.5 3 1813 8-26-57 3,500 &4 T20 1.93 * 0, <120 37.9 17.6  (<165) 6.34 — 2.78
Panama 6105 P=177  6-T-57 80 78.1/79.1 s 1932 B-26-57 %520 S0.27 <28 12,5 <786 (<329) 1.8 - 4423
Southern
Hemisphers 6175  B-19L  6-1-57 90 88.9 s 786 Ba26=57 3,790 & 5L0 L.B2 T 0.69 <333 968 16, Sels 57.9 £ .28 2.83
6176  B-135 6=257 &% 66.2/63.5 55.91 1265 8-26-57 1,410 & L50 1,11 2 0,36 l12 196 12.58 388 LaL7 86.8 2.81
6177 B=196 6=2457 90 93.3/95.9 8 1278 8-26-57 2,020t 540 1.58 2 o2 223 Lo ugJ, <h22 L7.3 8.9 3.16
6305  B-198  6-13-57 90 9345 ] 99 82657 2,030 % U460 1.08 T OB 333 138 20.6 (el15) . <3.69 - 25,58
6306 B-199  6-li=57 80  77.1/8l.1 S 1788 8-26-57 1,748t 5LO0 0.98 2 0.30 <87 301 5.7 4160 28.5 £ 5.6 0.90
6307  Be200  6-15e57 50 L9e3 4o.12 1926 8-26-57 1.870 4 5L0 0.97 0,28 125 105.5 38,8 (€139) .93 28.2 7487

1ls Stratospheric Sampls,

() Values suspect %ue to late analysis. Cont'd.



dinneapolis

Texas

Southern
Eemisphere

Easly Flighg
éL26 2237
.27 22L1
&i2g  2a2h2
29 220l
&gl 2206
6566 p2l7
A6 T-212
hos T2l
25 T-215
856 B-201
57 B-202
g8 B-204
6L59 B-205

July 1967
Flight Nominal Actual Tropopauss  Volume Total Activity 4/m/A000 5.C.F .

Dete  Altitude Altituds Beight  (S.C.F.) C-date &/a/sample  a/m/8CeFe w? cell  cal P 5r%
7-9-57 30 88.1/88,7 s 1738 8-26-57 1,210 & 670 0.0 % .38 (79.2 26,3 18.4 €99.8  <1.29
7-11-57 50 5045/50.7 144'.‘:-51 Mk 9-17-57 7,330 @ 860 1.02 2 0.2 2R 250 17.0 112 7.04
7-11-57 & 6l.7/62.0; u6.5" 7720 9-17-57 25,90 2 1,110 3.30 t 0.18 The3 533 108,1 Al 52.L
7-19-57 80 7640/76.L s L3617 9-17-57 2,10 & 90 0.9 @ 0.16  $28., 300 6.0 <162 21.8
72357 & 59.9/61.7 lﬂ.)l 215 9-17-57 10,620 T 800 L3S 2 03T 304 1386 363 <390 122
7-29-57 90 $6.0/50,.8 s 2288 9-17-57 630 %0.28 73.2 38.1 8.17 (<12L) <175
T-7-57 30 37.0/87.4 ) 1225 8-26-57 3,320 7 500 2.71 T oLl 303 23, SR 557 10,6
7-11-57 80 80,8/81.5 H 1809 8-26-57 3,570 ¢ 560 1.97 T C.31 119 1,28 198 <332 4240
7-13-57 50 L8439 ur.at 1890  8-26-57 3,020 3 LBO 1.60 # 0.25  SL7 373 1,96 («L13) <2.38
7-7-57 &% al.8/65.5 819  $-23-57 6,810 ¢ 940 8.3 I1.5 716 1380 370 Uao 122
7-10-57 90 92.5/9247 5 973 9-17-57 50 0.1 <272 59+5 16.8 (¢339) <1.03
7-10-57 30 78.1/Thals s 22173 §-17-57 2,600 T 890 1.20 2 0.1 <53.9 294 102.6 <126 2141

1
7-13-57 50 L8.8/B.9 L7.9 1899 5-17-57 2,017 * 630 1.06 I 0.33 558 293 6,99 <l 1.18
1. Stratospheric Samplae,

() Valuea suspect due to late analysis.

st9 /8y
ATTk
15.9
<3,32
adis
< 3.2

5245
7.9
11.5

< 597
< 3745

cs137 [Srgo

21k.3
2.
2,06
2.9h
2.98

> Le67

2.96
Lo
~0.82

3.03
2163

486

S92

Cont 'q,
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‘inneapolis

Texas

Southern
Hemisphere

HASLE Flights

6605

August 1957

Plight  Nominal  Actusl  Tropopsuse Volume Total Activity

.ate Altituds Altitude Height {S«C.Fe) C-date dfm/emele ME_._F_.
2i8  8-2-57 S0 LB.6MA3.  Ls.Th S17L 9-17-57 6,06k & 800 1,17 # 0.15
22L9 8-5-57 20 89.6/91.5 s 2Lt 7=17-57 &1 T ST0 0.26 2 0,23
293 8-10-57 90 88.9 s 2616 9-17-57 <630 0,24
2056  5-20-57 & [F:] sl 12630 3-17-57 20,390 ¢ 290 1.61 1 0.08
T-217 637 % el ot 1660 9-17-57  L,670 1 690 2.8 2 0.L2
T-218  B-7-57 30 890918 s 1061 3-17-57 3,100 T 710 2,92 4 0.67
B-207  8-3-57 & 6l 0/6640 1232 9-17-57 1,100 I 720 0.89 ? 0,58
Ba209  8-5-57 50 L9.0 1816 9-23-57 2,080 ¢ 630 1.14 3 Q.35
B-21l  c-8-57 80 79.2/79.8 s 1797 9-17-57 “5Lo 20,30
B-21L  8-18-57 E) 3041 s 993 3-17-57 2,390 £ 700 2.1 2 0.70

1. Stratospheric Sample,

{ ) Values suspect dus to late analysis,

dM!OOO S.CoF.
ir Ce Cs Sr Sr
L0 S e = LI,

220
5.7
£27.6

371

128

160

310
6047

L4746

165
354
19,7

Le2

11.90
8.91
5430

161

161

3345

122.8
17.2
7.8

7542

8.6
62,3
(<180)

ais

<136
(197)

307
.22
<132

skl2

5241

11,6

Sr89£SrQO
9.2
51.0

<2.18

=5ah§

3.7

“6,19

ce137 /590

3.88
27430
“L.02

2.97

3.09
2,83

3.4
L&l
7403
La27

“ont 'd.
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Saptember 1957

Flight Nominal Actual Tropopause  Volume Total Activity _d[n;&ooo SeCoF.
BASLE Flightf# _Dmte  Altitude Altitude Height  (S.C.Fe)} C-date &/5/sample  4/n/S.C.Fe  Balld  2r95  Celll €137 sr59 3r90 5r89/sr90  cs137/5:90
dinneepolis 6805 2263 9-L=57 50 L6.6/15.9 38.91 2258 3-23-57 S,L40 2 770 2.l 2 0.3L 2L TR 400 38,1 <1 28.3 <E3.; 1.35
827 2265 9657 80 T1.5/77.2 s 2917 9-23=57 2,180 3 820 0.72 ® 0.28 3108 112 13 55.9 <130 13.9 < 0s9L LR
£8Lg 2068 9-11-57 &5 63,2 39.8% 3618 9=23-57 6,840 2 TLO 1.88 T 0.20 <11l 58.4 510 196 5649 58.5 0.97 3,38
M3e 2269 3-2357 &5 63,0 32.61 4203 10-4-57 L,470 2 880 1.06 % 0,21 <£27.1 SL.5 386 12h.0 37 L2e3 561 2493
Texes &758  Te221  G=L-5T 90 90.1 s 1033 5-23-57 5,030 4 600 L.87 1 0.58 %107 21k 19 106.7 $37.8 20.¢ 1.62 Set?
ci50  T-222 3657 80 80.5 s 1805 3-23-57 6,330 % 730 3.51 % 0.0 21 1ho 139 cex <93k 5k 1.74 5.5
w351 T-22%3  3-i1-37 5 Y yo.i‘ 1802 Gm23e37 5,510 T 710 .06 1 0.39 Se86 157 56l 2% . 112 53 < a3 3,87
[Z=31N T-22L  -13-57 20 2943/5047 L.t 1654 10-5=57  ,230 2 6L0 l.36 T 0.0 flke 127 “12 500 64,9 2.5¢ 7.55 3,75
i:n:::;;:re 5879 Be216 =57 % 8.2 1586 3-26-57 1,800 = 6L0 1.13 * 0.L0  S59.7 &L 196 Seal: 3245 5.2 5067 375
©881  3-213  ;-i1-57 80 30.2 s 2288 9-26-57 930 ¢ sho  0.u1 % 0.2k S5l Sel.e 2643 11,9  «33.0 2,58 <14E e 61

1. Stratospheric Sample.

Cont Ve



winceapolis

Texes

Southern
Hemisohere

HASL# Flight#
B0 2276
4981 T-225
482 T-226
6396 T-227
6397 T-228
705% 8-223
7060 B-22L
7363 B-227

October 1957

Flight Nominpal Actual Tropopause Volume Total Activity

Date Altitude  Altitude Height (S.CeFo) C-date d/m/sample d/m/S.C.Fa
10-2457 50 LaJLlge2 4087 10-9-57 1,220 4 610 0,30 3 0.15
10-1-57 50 4948 L8.5 160k, 10-5-57 2,910 * 60 1.81 2 0.
10-3-57 30 91.25/90.75 S 1062 10-9-57  L,550 4 790 L.28 2 0,74
10-L-57 80 8245 s 1585 10-25-57 3,501 3 110 2.21 % 0.069
10-5-57 & £3.5 1955 10-25-57 6,285 3 120 3.2} 3 0.061
10-8-57 30 “9.5 s 856 102557 <10 <0.55
10-9-57 80 80,2 s 1832 10-25=57 6213 100 0.3L T 0.05L
10-11-57 &5 o7.2 1730 10-85-57 925 ¢ 120 0452 T 0.067

1. Stratospheric Semple,

d/m/1000 S.C.F.

BallD  zr0 Ce cs13T  5r?  sr30
10.2 80.6 63,8 7.25 22k 2.2
113 183 159 304 L9 2.28
248 185 169 38,2 111 a6
372 privs 266 53.2 87 16.4
2 m g, ue 188 36
<2%.8 546 32,2 2.2 (eh2d3) S 3L
f10.5 fe6 15,3 2.3 9123 577
12,7 5049 173 137.7 884 22

() TValues suspect due to late analysis date,

Sr8945r90

e.2k

Cs 137{5,-90
2,66

3946
8.2
s.2L

Le02

Cont 4,
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Rimeapolis

Texss

Boeuthern
Senisphere

BASL$ Flighd
757 299
7258 2301
723, T-231
7235  T-232
7256 T-236
T30 1-235
7301 Ba23l

Flight  Wominal  Actual
Date Altitude Altitude
11-25-57 80 78.6/19.0
11-30-57 & 63.7/6s.3
11-18-57 80 81.0/80.2

11-18-57 50 L7.5
11-27+57 & 66.0/665.5
11423-57 4 &6
11-24=57 80 80/79.5

November i§7
Tropopause  Volume Total Activity
Boight  (S.C.F,) Cedete 4/%/ssaple d/a/5.C.F.
s 806 12-12-57 2,590 2 Bl0 3.21 * 1.0
3617  12.12-57 3,780 3 630 1.04 I 0.17
s 555L  11-26-57 3,720 * 680 0.45 % 0.12
2L20  11e26~57 16,020 ¢ 900 6.62 & 0.37
1770 12-12-57 12,600 4 670 7.1 2 0.9
1766 1-7+58 LLy200 & 850 5.0 s 0.50
] 1980  12-23-57 Bl1 1 630 0.2 t 0.32

4/,/1000 B.C.Fe

218 247 508 100 3L3 29.3

3.7 92.8 200 50.5 110 L6

-~ L.3 287 941 T.0L 25.6
1380 35 sL8 33.9 139 9492

L S8l 1520 172 520 L5.2

- %17 2011 2L6 2508 The2
<1649 11,8 61.8 38.6 1.5 9.79

Srsgﬁrgo
11.7
753

0.28

11,5

3.0

1.7

Cs 157£§r90
3.13
3.6

3.L2
380
3432

Cont 'd,
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Siinneapolis

Toxas

Panama

Southern
Homisphere

Flight NHominal Actual
HASL§ FPlight# Date Altitude Altitude
7259 2300 12-4-57 50 LW6.T/UT5
7272 2304 12-12<57 80 B81.1/81,5
T3 2305 12-21-57 % 63.L5
7423 2303 12-19-57 90 88.1/88.6
7289 T-237  12-9-57 90 92.7
7217 T-238  12-9+57 8o 80.4
7278 -2%9  12-9-57 50 L8.8
7296 T-2l2  12-11-57 &% 62,
7288 P-211  12=2-57 30 89.5/88.3
7297 P212  12-U57 & 65.9/65.5
7L2l B-23L  12-10-57 80 81.2/80.3
TL25  B-236  12-12+57 65 €545/6548
w27 B-239 121457 50 51.5/51.2

Tropopause

Hoight

Volune

(84C.F.)

L265
1554
306
163

1001
1750
1712
2085
133

17L0

1621
1578

1.

Total Activity

C-date waungll dEE.C.F.
12-12-57 27,570 % 1,380 &.46 ¢ 0.32
1-7-58 14,100 ¢ 890 B8.84 2 0,56
1-7-58  2B,380 = 650 8,33 £ 0.20
1-16-58 790 So.54

12-16=57 1,270 T 640 1.27 2 0.8,
12-16-57 1,400 8 660 0.80 % 0.38
12-16=57 1,270 2 &0 0.7 2 0.35
12-23-57 22,760 & 3,8L5 10.9 3 1,84
12-16=57 650 8 630 0,57 T 0.96
12-23-57 20,050 ® 3,020 11.5 2 1,74
1-16-58 540 0.30

1-16-58 4560 $0.36

la16=58 560 0,20

Stratospheric Sample.

<LB.1
21.2

€19.8

23L

<23
58

<2y
<15.1
«Te1

T 5
878 838 6143 393
549 60,2 5.4 53.8
560 9 179 8oy
3642 5340 12.3 700
17 loat 58 <l2.9
28.9 159 60,7  <61.8
8L.9 86,1 11.7 61,7
75 1005 53.2 91
3L.7 317 63.6 265
138 Lok, 12l 1370
£1k.8 158 103.6 < 2L.8
3.6 183 T1.0 55.9
5626 2.81 2,00 7.3

E&%OOO S4CaFs
Ba r?? Ce Sr

23.
3.76

55.9

<3.08

<h
8.77
3.0L
She?

23
a1

23.1
23.9
l.l2

Sr59£Sr9° cal¥? fSrgo

16.8
.2
1L.4
>22.7

10.7
<7.0L
20.3
17.2

1.5
21.k

<1,07
2.3,
515

2,64
L4a07
3,20

>3-

~14.5

ERCRC-]
3.85
0.97

2,76
1493

Leli8
2497

Cont 'd,
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Zirneavolis

Texas

y
i

Scutk
Anvrica

EASL$ Flichv}

7514
7518
7554

7556
7557

Jan X

Flight Sorminal Actusl  Tropopsuse Volume Total Activity g/imoo 5.CoFe

Date Altitude Altitude _ Beight  S5.C.F. C-date 4/=/sample a/nfS.CoF.  BallD 295 colllh  csl37T 59 5e30
2309 1-19-58 & .2 3165 2-158 8,39t 950 2.6620.30  83.6 273 513 12 3Tk 9.8
2310 1-12.58 9 90/85.6 1506 2-1:58 7+ 560 0.61 €036  S1 lo.6 169 %8 211 15.9
2311 1-22-58 8o 71.7/18.0 14B6  L-2-58 1,178 2 576 0.79 2 0.38 5300 28.3 us 35.5 20.9 15.2
T-2ld 1-7-58 S0 79.6/81.1 1707 2-1-58  1,2008 770 0.70 % 0.L5  <9.95  33.2 12,8 9.5 52 791
1-2L5 1-8-58 90 90.1 1139 2-1-58 1,401 ® 710 1.23 2 0.62  <12.2 al.é 159 5L.9 53.5 11.9
-2L8 1-17-58 & &1 049 2-1-58 12,3714 740 11,79 4 0.70 211 1085 1520 2 106 T2
P-216 1-5-58 &0 78.9/81.1 1708  2-1-58 1,267 ¢ 590 0.75 & O34 30.2 6l.1 Lss 2.2 99.1 €71.3
P-217  1-13.58 90 9..451.3 782  2-1-58 1,294 2 650 1.65 2 0.83  «35.3 52.8 210 5 <122 26.7
B-clh  1-8-58 9 50.142.0 %1 L-2-58 Wb Sod9 22000 185 55.7 66 220 2.3
B-216  1-10-56 8  6L.bf5.2 1622 leee5B 510 0.3 2660 18.8 Thols 3.8 A 1.6

9els
.70

1.38

6.98

<5

.47

5T

F.68
2.5

o6l
3.09

3.33

1.72

(36.6)
2.7L

Cont 'de



February 1958

Flight Nominal Actual Tropopause  Yolume Total Activity dﬂn/lOOO ft3
HASLF Flignt§  Date  Altitude  Alvituds Boight (£t3)  GC-date  d/mfsample d4/m/163 Bel0  zrd5  cellh o3 scf9 590
Vinnespolis 7623 2325 24558 30 B8.5/9045 s 3k 5-1-58 311 ¢ 38 0,22 ¢ 0.07 3210 73.1 G1.3 16,5 86,1 1.3
TERL 2326 2-7-58 8 7746/77.1 s 1317 L-28-58 1,650 * 120 1.28 * 0.09 5040 1688 342 78.2 &0 127 Tl a5
TéLE AT 30 w5 39L7 5-3-58 9,320 I 220 2.36 2 0,06 560 855 122 7640 339 3.2 jO ~eb,
G52 &5 S703,/60.15 257 L=l7-58 1,293 & .55 G371 5413 WL7o 1. 18l ] 7.1 e i il
by 752 P26 Zwl0-5¢ 50 a0/ T 06 5 1823 5-3-58 1,550 ® 120 1.07 T 0.06 1910 38.4 Lu3 169 €ha 52 Lal Vi
T L-ioA Ceietn ¥ A5 ey 10T W59 L=17-58 372 T L59 J.b0 2 3,31 28760 171 212 118 257 2,72 Lt
765 2051 s B0 Taed a7 3 153 5-13-58 £33 * 30 7.33 2 0.02 2920 30.7 9349 L3 L2 1.60 Z.08
7647 3-252 Z=10-54 20 25.5/89.1 s 1092 L-2-58 315 £0,33 L330 L7 32.2 8.27 o0l 452 PN et

Conttd.
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i Flight lNominal  Actual  Tropopause Volure Total Activity &/n/1000 o4 i -
EASLf Flight$  Date  Altituds Altituds Height (££3)  C-date 4/m/sample &/n/rt> Ball0 279 cellls calll 5709 590 seB9507°  ed3T 670
Linneapoliz 7712 2329 32658 50 LB47 ) 3-13-58 12,630 T 933 2,30 2 0.17 5.85 198 55 2L.8 150 2ely 6.32 1.01
7713 2330 3-12-58 €5 63.L/63.7 3594 5-24<58 5,70t L0 1.6 T 0.01 1360 Ls &0 105 loat lost - -
7780 2331 3-20-58 80 78177 s 1634 5-13-58 425 2 27 0,26 20.02 501 LB.5 L3 3847 57.5 12.9 Labé 3.01
7776 2339 3-20-58 30 92.8 8 1294
Texas 7686 T-255 3358 30 91.5/87.6 s 190 L-2-58
e =257 3-9-58 &5 &.1 1854 L4=17-58
Panama T68L P-229 3-1-58 80 80.5/80.7 s 1758 L-2-58 2,219 3 60B  1.26 T 0.3L 5L6O 8947 323 130 78.8 48,1 1.64 2.7
South L, Be2s5  3-458 9% 9L.y2.0 s 903
America
M5 B-257 3-6-58 90 88,9/89.5 8 1080 L=17-58 <521 0.8 3540 19.6 5% 7427 28.7 7+5% 3.8 2.96
76 B=258 3758 80 78.1/79.1 s 2019

Cont'da
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nneapclia

Texas

Parama

South
America

i Flignat
805 2336
7806 2337
7807 2538
7862 2339
7193 1-259
e T-260
75 T-261
780k, T-26%
7826 P-2L1
7863 P-2LL
7808 B-262
7809 B-265
7810 B-266

Flight
Date

4=7-58
1,-8-58
L-9-58
L2358

4-1-58
L=2=58
A-5-58

L=8-58

4=1-58

4=1L-58

a=3-58
4=L=58
1:-5+58

Nominal

Altitude

90
80

50
&

April 1958
Actual Tropopause Volume Total Activity
Altitude Haight (££3)  C-date d/n/vanple afmfee’
90.1 5 kL3
TLWli/f 779 s 1502 6-08-58 340 2 10 0423 % 0.007
L6547 .5 3659 6-29-58 7,800 4 100  2.13 # 0.03
Bhub/6haT 2750  7-11-58 2,370 1 50  0.86 1 0.02
90.2/90.7 s 1082 4e19-58 LBo 2 20 ouh 2002
799 S 1887 &=1958 168 2 8 0,089 2 0,004
LT 125 oep7-58  3,270% 80 1,70 2 0.0k
u9eh 1780 52758 5707 20  0.32 4 0.0
ILL/93.5 H 520 7.11-58 221 2 9 0.2 20.01
6.0 1892 7.11.58 1,110 2 20 0.59 2 0.01
6545 887 62958 151 2 6 0.0B & 0,005
79.1/79.5 s 1968 7.8.58 W3 ¢ 9 0.22 2 0.004
RT s 867 7-8-58 28 3 6 0.0lLL 2 0,007

d/m/1000 ’
BalLi0 2695 Collily cal3? 5289 $¢90
309 121 172 L2y 61,6 1645
1o 3960 w20 L8257 26.1
9L 556 265 138 269 9249
536 115 22l el 18.6 22,6
LS 15.9 95.1 30.5 12,9 8.9
91.5 910 321 130 267 35.6
Ub Lsh 186 9.18 68,2 4e3
Lgs 379 231 92.9 5.28 ule3
139 563 197 66.9 134 32
230 68,7 67 s 11.5 243 5.88
2y [N 256 123 2347 3045
Loe 36401 6545 27.7 1,82 12,3

Sr59£Sr90

5e7h

0.82
145
T el

155

Oall

La1E

a1z
Q.78

015

csl37 13,90
RS
1.85

2461

24L5

3.€h
2u1h

Cont *d.
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May 1998
Flight  Nominsl  Actual  Tropopause Voluge Total Activity 4/a/1000 £t
HASL§ FlightF _Date Altitude  Altitude Height (££3)  C-date a/m/semple gé{rJ Balli0 2r95 cellds cadl7 5209 5r00 sr09/5r90 137 :5,90
Mioneapolis 8005 2347 5858 50 LB.3 3863 8-19-58 8,200 2.12 121 &7 571 3o 257 11,3 2z.7 3,01
BOO8 2318 5-19-58 90 90.6 s 1506 8-7-58 700 0.lb %8.7 Li.6 113 29.2 L9.8 12.8 3,59 .28
3033  2352-2 5-16-58 & 1.5 2481 8-7-58 5,600 2.26 2.4 190 953 86.7 233 5L.8 La25 1056
803 2350 5-15-58 80 T7.7 S 1517 8-1-58 750 09 <The6 30.1 35.9 T3.2 <21.2 <«2.31 9.18 >31.7
Texas 7988  T266  5-h-58 &% &5.4/66,0 1693 6-27-58 L, 750 2.80 - 28l 665 6.6 279 Lé.7 537 1.3
9 T-26]  5-5-98 90 9240/93.0 s 927 62758 Loo 0,43 - 3h.3 35.6  425.9 Q09 5.82 19.4 ~latis
7990 =271 5-10-58 50 9.1 W31 6-27~58 4,800 3.35 - 636 675 30.4  2lg 23.1 10.8 1,32
8036 1-273 5=13-58 80 7949/80.3 5 1755 7-25-58 1,100 0463 33.6 LBy 152 106 «33.0 12.6 <ZJb2 8.1
Panama 7981, P245 5-1-58 &y 6l 1/6lek 189 6-15-58 4,700 2.53 —_ 251 597 68,0 <163 Lo <L.06 1.7
™85 P-2L7  5-l-58 B 72.9/54.2 s 139  6-16-58 2,300 1.65 - Usb =] 80,8 <175 bo.2 «L4e35 201
8031 P2l 5-7=58 80 s 1776 8-7-58 10,400 5486 e LBo 12% usg sL2 91.8 5490 1.59
Srazil 8037 B-268 5-9-58 & b 5}.71451 2065 8-4-58 550 027 <L1.5 23.2 81.1 26,1 <35.4 Sebi G586 5420
8038 B-271  5-11-58 90 8.5/88.2 s 1192 8-19-58 350 0.29 £51.2 LB.2 by 2h.9 <Lo.B 5.16 <7491 La83
8039 B=275 5=17-58 80 78.8/19.4 s 2030 8-6-58 50 0437 9.4 11y 5.0 20.7 &19.5 Se3h <3,65 3.88

1. S8tratospheric Sample.

Cont'da
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Mirneepolis

Texas

South
America

HASLF Flight#
8176 2364
8177 2365
8188 2367
8302  2372-4
8098 1275
8099  T-277
8175  1-278
8072 P-251
8176  P-252
8183  B-277
8185  B-279
81e7  B-e6l

June 122

Flight Mominal  Actual  Tropopause Voluge Total Activity 4/n/1000 £¢}

Cate  Altitude Altitude Beight (£t3) C-date 4/n/seuple afm/red Ball0 295 celllh 137 5% 530
&-7-58 g0 90.7/91.4 s Wsh 7-18-58 1,100 0.76 W3 373 75k S.8h  -15.3 6,09
6-11-58 50 L6 364, 7-17-58 10,950 3,00 3., 295 Sl8 h.5 332 15.8
6-17-58 80 76.9 s 1576 10-7-58 700 0.l “B.39 <11.9 85.0 28.8  <26.5 .5
6-2758 65 5345/6643 3537
6=3-58 80 79.9/8043 S 1931 7-19-58 1,200 0.60 23.9 26,2 105 51,5 27.8 11.3
6-5-58 90 88.8/89.5 s 1110 7-18-58 2,550 2.3 140 80.6 lost 39.2 <772 18.0
6-7-58 65 65.0/65.3 1354 7-8-58 2,500 1.85 U506 196 291 57.6 22k 9.3
6-2-58 65 6.5 /6.8 1821 8-6-58 10,550 5.79 857 700 1160 80.7 10k7 2.6
6658 80 79.5/81.7 3 1766 7-17-58 9,350 5.29 90.9 &2l 1197 2.2 20 674
6=1,-58 &5 63/6441 55.21!>1 1860 10-10-58 1,850 0.99 <23,1 120 L2 8.1 86.8 309
6-8-58 80 79.1 s 1850 10-11-58 500 0426 €10.:  <8.52 2.9 15,2  <25.6 L7
6~13-58 80 78.1/78.6 s 1712 10-13-58 300 0.18 <10,9 <11k 5.7 21.0  <17.3 3.02

1. Stratospherio Sample.

Srmgsf)o
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3« Water
3.1 Sr20 in Tap Water - New York City

New York City tap water has been analyzed since August 195L.
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 4is about 100 literss The
strontium 90 content in yyc/iiter is shown in Table 10 for collections
made in 1957 and 1958, Data for collections carried out before 1957
have been presented in HASL-,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

3¢90 IN NEN YORK CITY TAP WATER

gu_ngltg Period

Jammary 1957
March 1957
April 1957
May 1957

June 1957
July 1957
August 1957
Septenter 1957
Octover 1957
Hovember 1957
December 1957
Jamuary 1958
Pebiuary 1958
March 1958
4pril 1958

-79¢

gp °

ape/l
0,16 2 0,01
0,26 I O.00L
0,18 2 0,002
0,007 2 0000k
0,16 2 0,01
04235 2 0,012
00,272 2 0,027
0,115 T 0,008
0,051 2 0,00k
0,082 £ 0,006
0,058 I 0,004
0.20 2 0,03
& 0,05
0,027 ¢ 0,004
0.028 T 0,018

0,20
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L. Uptake of Strontium 90

Lel Milk

Since early 1954, 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, Semples 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. Louls, Missouri; and Portland, Oregon
have not been received since 1956, These latter data can be found in

HASL-42, "Environmental Contamination from Weapon Tests".
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4,11 Monthly sr90 Levels in Powdered Milk from Perry, New York

Since April 1954, 5-pound cans of powdered whole milk have
been sent to HASL each week from a milk powdering piant at Perry,
New Yorke.

Table 11 summarizes the data in unc Sr90/gram Ca. The data
are graphed in Figure 7., The values through December 1955 represenf
monthly averages of weekly samples, the error term representing one
standard deviation from the mean., The monthly velues 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.

- 8 -



Tableial

Powdered Miik - Perry, New York
1958
0
Sﬁ?ii;ng nnirg Ca Sr89£Sr9o‘
January 3.40 % 0,37
February 3,57 4 0.39 1.3 2 065
March 2,99 2 0,36
April %403 2 0453 65 T 149
May L1s98 2 C,32 Ly 2 0.
June
July
August
September
October
November
December

% Extrapolated to midpoint of sampling period.
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Table<l£

Powdered Milk

- Perry, New York

Sampling
Month

January
February
March

" April
Meay

June
July
August
September
October
November

December

1958

Sr9O

e
3.40
3457
2,99
2003
.98

Ca
% 0.37
2 0.39
2 0.36
2 0.53

2 0,22

6.5
Lol

(E]

* Extrapolated to midpoint of ssmpling period,
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Lo12 Monthly Sr90 Levels in Liquid Milk from New York City

Beginning in June 1954, a quart of liquid milk was purchased
five days a week from a store near HASL. The labeled brands were varied
to avoid sampling milk from particular farms. The daily samples were
oombined, 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 wuc 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 mean.

From June through December 1956, no liquid milk samples were
analyzed, This program was resumed after it was recognized that the
powdered milk samples from Perry, New York did not represent the New

York City milkshed,
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Sampling

Month

January
February
March
April
May

June
July

August

September

October

November

December

* Extrapolated tc midp

jahle 12

Liquid Milk - New York City

lﬁéﬁ

sr90 -
upc/g Ca Sr89£8r90
3,62 2 0,37 2.6 T 0.5
369% 1 C,38 1.7 2 0.3
3420 2 0.27
Le09 2 G430 8el 2 5.6
3492 2 0.LL Le6 2 1.4

[ hie)

- 86 -

%t of sampling pericd,



- Lg-

Apc Sr*% Ca

34 i

321 NEW YORK CITY

—

} : )
~ MONTHLY $r% LEVELS IN LIQUID MILK-

|

1

K
3 E—
T

-

FT 7T T T

TT 1(:?ﬁﬂﬁv1!TrT|TTle|x\|lrw
JFMAMI JASONDUFMAMJJASONDIJFMAMJJASOND

1954 1955

1956

T T T T T 1 1 1171
JFMAMJJASOND

1957

T I T T T T T 1.7 7T
JFMAMJJASOND

1958

T T T T T T 1777
JFMAMJJASOND

1959

TTTT T T T T TT7T

JFMAMJJASOND
1960

g TundI1d



L4+13 Columbus, Wisoconsin 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
oonéosited on a monthly basis,

Table 13 summarizes the date in o sr9°/g Ca. Figures 9
and 10 graphically illustrate the data., The error term is one

standerd deviation from the wean of replicate analyses,
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1957

1958

MONTHLY Sr2° LEVELS IN POWDERED MILK

Table 12

FROM COLUMBUS, WISCONSIN AND MANDAN, NORTH DAKOTA

November
December

dJanuary
February
March
April
May

June
July
August
September
October
November

)

Columbus, Wisconsin , Mandan, North Dakotag2
Sr0 Sro9 (1) Sr70 SroJ (1)
upc/g Ca ,//gng puc/g Ca sr?0
L36 2 0,37 29,57 2 0,26
Le2 2 0,2 20.11 2 0,66
Le21 & 0,42 3,6 2 0,1 15,2l 2 0,53  Te6 2 0.8
Lel2 2 0,35 1y 2 003 16,46 2 0,63 5.0 2 1.5
L.00 2 0,33 069 2 0.l 15,57 * 0,64 L3 * 0.3
Le76 % 0JLL 1.6 2 1,2 21.65 2 0,72 Lo3 2 0.3
L.81 2 0./1 2.6 2 0,2 21.30 2 L34 7.0 2 2.0

(1) Extrapolated to midpoint of sampling pericd.
(2) Buttermilk,
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