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A study of totel & activity and racicstrontium in rain water

was undertaken at HASL during the spring of 1956. At that time a survey

of atmospheric aerosols and the elemental constituents of rainfall was

being conducted by the Cloud Physics section cf th. .ir forec tameridce

Research Center. The samples from the network of stations were analyzed

by a contractor, Skinner and Sherman, of Boston, Massachusetts. HASL

received a part of the total month's sample from each site, if there was

sufficient sample for both laboratories to run analyses.

Sampling covered the period from March through July 1956 for 61

stations within the continental United States, Bermuda, Newfoundland, and

the Azores, The criginal purpose of the study at HASL was to correlate

the amount of fallout in rainfall with the estimate of total fallout from

gummed film measurements»

PROCEDURES

Collection, The rain collection devices consisted of one-liter

polyethylene bottles equipped with wide-mouthed funnels that presented a

surface area of 0,56 square fect to the atmosphere. The whole assembly

was enclosed in a wooden container designed to be opened manually during

rain and closed at other times. Figure 1 is a photograph of this apparatus

as it was used in the fiela,??

Analysis: JVihen each sample was received at HASL the volume was

measured enc the sclutien acidified.*? Then the sample was evaporated

to a small voluce, transferred tc a glass planchst and dried for betae

 

eountin:. This residue was fuse. with sodium certcrate and the strontium
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separated with fuming nitric acid. The sample was then stored to allow

the Sr9° to equilibrate with its yttrium daughter, At this stage the

yttrium was separated and precipitated as the oxalate for beta counting.

sr70 was determined from the counting rate of y7°, and sr89 by

90
counting total strontium and subtracting the Sr°” result.

Reporting. gr70 and total Bp activity are reported in units of

me/mic/mo » These values were calculated from the original counting data

(d/n/aliqiot) using the formule;

D d/m/aliquot Total sample volume 1
mo/mi Jno =  Frojected ares x Aliquot volume X 7926

of funnel (ft~)

 

For the purpose of these calculations "Total sample volume" refers to

the volume of the month's rainfall computed from official U. S. Weather

Bureau data, (>)

The Sr&? values were obtained in the same way but for convenience

of comparison, were extrapolated to the first day of each sampling month

before calculating the sr°9/50 ratios.

FINDINGS

The data are completely summarized in Table 1. Total 6 activity,

Sr?79 and sr&9/9 ratios and rainfall volumes are listed by station for

each samplinz mont

. wt 2
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Table la, Fallout dat. icv March 1956 rain water Collections.

Sort oe eT
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: Total 4 petivity* sr”
HASL # Site # Sampling Site (mefmt? /mo) (me/ni2/mo)

3616 1 West Newton, Mags. 19 #1.8 1.2 + 0.14
3617 1 West Newton, Masa. 16 41.8 0.92 + O.Us
3619 7 «Hatteras, N.C, 10 40.1 0.88 + 0,08
3620 & Charleston, S. CG. (19 3.0 0.45 # 0.19
3621 ll Tallahassee, Fla, 12 40.9 0.43 +°0.08
3622 12 Mobile, Ala, 50 3.8 2.4 + 26
3623 13. Ja¢keon, Miss. 20 1.9 1.6 + 0.16
362k 1, Montgomery, Ala. 26 + 0.3 1.6 *# 0.16
3625 15 Lake Charles, La. 16 41,2 1.2 40.11
3626 17. Waahville, Tenn. 10 #i.1 0.82 + 4.10
3627 22 Salem, Ore. 5, 364 2.8 1.7 + 0.23
3628 2). Jacksonville, Fla. 5.9 41.6 0.25 + 0,12
3629 25 Burlington, Vt. 6.6 # 0.7 0.51 + 0,07
3630 26 Nantucket, Mass. 28 + 2.3 2.9 + 0,20
3631 28 =Aibany, N. Y. 17 #1.6 1.1 * 0.13
3532 30 Akron, Ohis 21 71,8 1.6 * 0.2h
3633 45 Washington, 2. C, 33 +#1.6 1.1 * 0.11
363) 63 Tatoos: isia.’, Wash. 33 + 3.0 1-5 + 0.23

arkae

*% ToRat x&activity Counting Dates
extrapolated to first day of sampling month.
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Tatle lb. Fallout data for April 1956 rain water collections.

 

 

 

90. 89Total © Activity# Sr Srey x

3670 1 West Newton, Mase. 26 +1.9 1.3 +.0.15 16
3671 1 West Newton, Mass. 32. + 1.5 1.3 + 0,09 9.7
3672 3 Little Rock, ark. 18 + heh 1.9 + 0.38 0
3673 , ‘Tampa, Fla. 10 +1.4 0.34 + 0.10 9.9
3674 5 Bermuda 18 ¥1.4 ou54011
3676 7 Hatteras, N.C. 80 +h.9 1.6 + 0,33 740
3677 8 Charleston, 3. C. 60 ¥*1.9 0.75 + 0,11 12
3678 9 Greenville, S.C, 1,0 + 3.5 1.9 # 0,16 95
3679 10 West Palm Beach, Fla, 1) ¥1.2 0.34 40.09 15
3680 lis Tallahassee, Fla. 17 #1.0 0.58 + 0,08 6.3
3681 12 Mobile, Ala. 22 + 2.0 0.52 + 0.13 10
3682 13 Jackson, Miss, 19 ¥1.5 1.3 4 0.15 3.5
3683 1h Montgomery, Ala. 1h #1.4 0,82 +.0.16 6.0
368), 16 Brownsville, Texas 25 +149 2.0 + 0.20 14
3685 17 Nashville, Tenn. 20 +4h,1 1.2 * 0.53 1
3686 19 San Diego, Cal. 19 1.4 0.54 + 0.14 5.6
3687 20 Santa Maria, Cal. § 6.9 40.4 0.26 + 0.04 5.9
3688 21 Red Bluff, Cal. 12 0.9 0.85 4+ 0,09 9.5
3689 2, Jacksonville, Fla. 17 + 0.8 0.69 + 0.08 8.5
3690 25 Burlington, Vt. h2 41.2 0.79 + 0,08 4.9
3691 26 Nantucket, Mass. 1h +1,0 0,60 + 0.09 27
3692 27 Caribou, Me. 17. +1.0 0.72 * 0.10 4.6
3693 28 Albany, N. Y. 6, + 2.4 2.2 + 0.18 1.6
369), 29  Montoursville, Pa. 82 + 2.5 1.4 + 0.15 16
3695 30 dkron, Ohio : 7 %+1.8 1.5 +0,13 12
3696 31  Indtenapolis, Ind. 31 +1.8 1.4 * 0,16 8.7
3697 32 Madison, Wis. 75 + 2.7 1.8 + 0.20 7.5
3698 33. International Falls, 3.1 ¥ 0.2 08.+ 0.02 6.3

Minn.
3699 3, St. Cloud, Mim. Wo + 1 1.7 + 0.22 12
3700 35“ Sault Ste, Marie, 57 *1.9 0.98 * 0,12 0

Mich.
3701 36 Des Moines, Iowa 55 + 2.6 0.67 + 0.23 23
3702 37.  Golumbia, Mo. 27. #104 0.83 + 0.12 7.3
3703 38 Ft, Worth, Texas 30 4 1.2 0.99 + 0,10. 8.9
3704 39 San Angelo, Texas 30 + 0,2 1.0 + 0.16 12
3705 42 Wichita, Kan. 27 ¥1.6 0.3) * 0.1, 22
3706 ly Grand Island, Neb. 140 ¥ 3,8 2.9 + 0,21 7.3
3707 5 Washington, D. C. Oo ¥ 1.2 1.2 + 0,09 1
3708 46 Huron, S. D. 1h 1.6 0.67 + 0.1) 6.4
3709 50 Sheridan, Wyo. 52 + 2.3 1.6 *0,15 8.0
3710 56 Winnemucca, Nev. 32 #243 0.90 * 0.19 0
3711 58 Boise, Idaho 26 + 1.5 0.72 # 0.11 12
3712 59 Fresno, Cal. 39 1h TO
3713 60 Roanoke, Va. 33 1.5 1.1 + 0.12 9.3
3714 SL Scottsbluff, Neb. 17 ¥20.2 ~
3715 “1 Crend Rapids, Mich. 310 F 1A Lyk + 0.14 7.0
3716 °&  Stepherville, Newf. 60 F 2.0 1.7 + 0.15 18
3717 of Laredo, Texas 10 1.2 0.66 + 0.15 7.7

os Tope fo sictixy Combing Date: Jue 19, 1956.
crt Bp9F ex: solaed to first day of sampling month.
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Table ic, Fallout data for May 1956 rain water collections.

HASL # Site # Sampling Site Total Activity* ae Sr
amp’ ing (me/mi?/mo) (me/mi</mo) Lf. _-

383k 1 West Newton, Mass. 220 + 2.5 0.55 + 0.023 33
3835 1 West Newton, Mass. 130 #1.3 1.2 40,19 0
3836 2 Medford, Ore. 21 “* 2,3 3.4 + 0.28 926
3837 ‘Tampa, Fla. Ly 1.9 0.21 # 0.18 0
3838 6 &zores 110 + 3 10.0 + 3.8 11
3839 7 Hatteras, N. C. 4.3 + 1.2 0.77 ¥ 0.15 0.96
3640 8 Charleston, S. C, 5.6 #1.1 0.85 + 0.13 0
36) 9 Greenville, S.C. Te7 + O09 0,86 + 0.11 2.0
38h2 10 West Palm Beach, Fla, 23 #11 1.1 + 0.11 58
3843 11 Tallahassee, Fla, 8.1714 1h + 023 6.9
38h5 15 Lake Charles, La. ll +1.1 ll #021 0.6
3846 17. ‘Nashville, Tenn. 5.2 + 1.6 0.63 * 0,20 2.9
3847 21 Red Bluff, Cal. 17. #1.1 1.4 + 0.18 0
3818 2, Jacksonville, Fla. 20 #1.2 1.0 # 0.17 Vy
3849 25 Burlington, Vt. 1k + 14 0,81 > 0.17 17

3850 26 Nantucket, Mass, 23 #1,2 1.5 + 0.17 6.6
3851 27. Caribou, Me. 9.0 + 0,6 1.1 40,12 5.7
3852 28 Albany, N. Y. 22 *1.0 1,1 # 0.12 11
3853 29 Montoursville, Pa. 16 #101 1.1 # 0.13 9.5
385) 30 dkron, Ohio 39 + 3.9 2.4 + 0.57 10
3855 31 Indianapolis, Ind. 19 2h 1.8 #0.30 18
3856 32 Madison, Wis; 28 = 3.8 3.1 40.56 5.0
3857 4) Grand Island, Web. 8.1 + 0.7 0.56 + 0,095 18
3858 47? Bismark, N. D. 13 #1.6 1.2 + 0.17 8.5
3859 59 Fresno, Cal. 25 41.2 ll * 0.17 5.2
3860 60 Roanoke, Va. 13 41.6 0.59 + 0.17 21
3861 61 Scottsdluff, Neb. 15 + 2.8 1.5 4 0.35 11
3862 62 Yakima, Wash, ~ 5.4 + 0,62 0.52 4 0.10 Q
3863 63 Tatoosh Island, Wash, 7.6 + 0.80 O49 + 0.099 2.9
386), 66 Stephenville, Newf, 2 41.3 1.9 #0.18 9.0
3865 67 Laredo, Texas 17. ¥ 2.3 5.1 * 0.38 0

% Total “Activity Combing Date: dugost 23, 1956,
2& Sr°9 extrapolated to first day of sampling month,
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fable 14. Fallout data for June 1956 rain water collections,

HASL # Site # Sampling Site Total9 agtivity® sr” gnoo~ ax
(me/mi“/mo) (me/mi"/mo) gr90

3866 1 West Newton, Mass. 120 «+1.3 1. + 0,20 0
3867 | 1 West Newton,Mass. 13 + 2.1 O.L7 + 0.2% 0
3868 2 Medford, Ore. 7.6 * D6 0.22 + 0.09 22
3869 3  ILdttle Rock, ark. 8.2 5.0 3.6 F 0,85 1.9
3870 . Tampa, Fla. 8.3 + 2.1 0,50 + 0.21 9.9
3871 5 Bermuda 1.86 +#1.2 0,65 + 0,15 0
3872 7 Hatteras, N.C. 15 *1.4 0.99 * 0.20 15
3873 8. Charleston, S. C. 18 8=60+1.8 1.6 + 0.24 0.27
387), 9 (Greenville, S.C, who 1.2 1.1 * 0.19 1.6
3875 10 West Palm Beach, Fla. 7.9 + 1.4 0,28 + 0.16 2.6
3876 11 Tallshassee, Fla, 16 41.8 1.5 + 0,26 3.2
3877 13. Jackson, Miss. 13 (#1.6 0.73 + 0.2 20
3878 1, Montgomery, Ala. 12 1.0 0.66 ¥ 0,15 iy
3879 15 Lake Charles, La.. 120 +14 0.77 + De16 6.5
3880 16 Bromsville, Texas 12 * 2.5 0.99 + 0.40 0
3881 2, Jacksonville, Fla. 30 # 2,3 0.55 + 0,26 19
3882 26 Nantucket, Mass. 10 «41.0 0.50 + 0.14 1.6
3883 27 Caribou, Me, 35 #12 2.2 * 0.18 5.9
388), 28 Albany, N. Y. a +2.1 0.91 + 0,15 4.1 f.
3885 29  Montoursville, Pa, 31 ¥ 2,3 0.73 + 0.23 0 4
3886 31 ‘Indtanapolis, Ind, 18 «+ 2h 4.7 + 0.31 0 P
3887 32 Madison, Wis. 22 «+1.5 O.7h + 0,21 13 f
3888 33. International Falls, 8.7 ¥1.1 0.68 + 0,12 3.5 fi

Minn. A
3889 3h St, Cloud, Minn, 38 + 20h 2,0 + 0.27 8.6 ;
3890 35 Savlt Ste, Marte, 3200 2,1 1.7 + 0,29 0 it

Mich. ‘h

3691 36 Des Moines, Iowa 20 «+ 1h O4h + 0,15 13 }
3892 37 Columbia, Mo. 130 F144 0.564021 1
3893 hO «amarillo, Texas 18 «+14 0.94 + 0.2 10 |
3895 43 Goodland, Kan. 6.1 +1.0 D.76 + 0,16 6.6 |
3896 bj; Grand Island, Neb. 78 + 3.2 3.1 + 0.40 2.0 :
3897 45 Washington, D. C. 13 + 0.9 O44 + 0.12 7.3 |
3898 46 Huron, S, D. 100 ¥#1.8 0.75 + D.20 6.2 |
3899 h7 Bismark, N. D. 20 ¥1.6 0.68 + 0,25 13 |
3900 48 Helena, Mont. 6l 2,1 18 + 0,19 5.5
3901 49 Glascow, Mont, wy 61.5 1.1 ¥ 0,28 0
3902 50 Sheridan, Wyo. 12 *1.1 0.73 + 0,16 4.1 |
3903 57 Spokane, Wash. 16 # 0.9 0.92 + 0.12 12 t
390h 58 Boise, Idaho 7.3 +1.2 0.63 + 0.13 0.43 |
3905 60 Roanoke, Va. 17 +1.2 0.93 + 0,16 0 |
3906 62 Yakima, Wash. 35 ¥1.9 0.65 + 0,23 15 3
3907 63 Tatoosh Island, Wash. 71 7 3.0 O48 F 0,16 16 :
3908 64 Grand Rapids, Miche 19 % 2.9 0.64 # 0,35 18
3909 66 Stephenville, Newf, 30 41.3 1.0 ¥ 0,12
 x i
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# Topal A& activity Combing Date: Avgust 23, 1956.
w% Sr°’ extrapolated to firat day of sampling month.
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Table le, Fallout data for July 1956 rain Water collections.

‘| 4me i I

HASL # Site # Sampling Site Total6 Activity* sx” 789
(me/mi*/mo) (me/mi~/mo) £0 aot

 

 

4218 1 West Newton, Mass. 16 #1.3 0559 + 0.23 20
4219 1 West Newton, Mass. 1, + 2.5 3.5 #031 0
1,220 h Tampa, Fle. 50 F 2.0 Le2 F O14 36
221 5 Bermuda 29% 2.3 2,3 * 0,34 73
222 8 Charleston, S. 6. 3, = 3.8 1.0 0,28 34
4223 9 Greenville, S. C. 37+ 3.6 3,2 2 0.3h 1.8
h22h 10 West Palm Beach, Fla. 27 +#h.1 £0,k7
R225 ll Tallahassee, Fla. 120 * kok 1.7 #0,29 61
4226 12 Mobile, Ala. 120 +4.6 2.5 #033 6h
227 1, Montgomery, Mla, 57 + 309 9.5 = 0,67 5.5
228 18 Tucson, Ariz. 39 + 6.7 2.4 + 0.48 35
229 2, Jacksonville, Fla. 68 + 3.1 1.6 + 0,26 52
230 25 Burlington, Vt. 12 # 2.1 1.3 * 0,33 al
1231 26 Nantucket, Mass. 871.8 0.52 # 0,15 25
232 27 Caribou, Me. 28 + 2,0 0.92 = 0,16 15
233 28 Albany, N.Y. 25 + 2.) 0.88 = 0.31 2e2
423k 29 Montoursville, Pa, 22 # 3.1 1.7 + 0,29 5.8
4235 30 Akron, Ohio 6 + 6.8 1.9 = 0.5) 50
236 31 Indjanapolis, Ind. 56 + 2.4 0.83 20,21 ke
4237 32 Madison, Wis, 19 #2.1 0,89 + 0,19 19
238 3h St. Cloud, Minn. 33 “t 3.0 0,84 2 0.15 33
239 36 Des Moines, Iowa 38 «641.8 1.1 = Q.ah 30
h2h0 37.» Columbia, Mo. D0 F 3.4 1. = 0.32 ta
42h ho Amarillo, Texas 170 #5.h 2oh = 0.36 58
42h2 42 Wichita, Kan. 40 + 3.3 0,62 + 0,30 67
h2h3 43. Goodland, Kan. 7h + 4.0 0.91 + 0.53 bd
hah), LS Washington, D. C. 7 2.0 ich = 0,20 30
245 h6 Huron, 5. D. 19 +1.6 0,77 = 0.19 32
216 h7 Bismark, N. D. 2) 2.1 C.7h = 0.33 25
h2h7 48 Helena, Ment. 21 #1.5 G.90 © 0,18 3h
42):8 9 Glascew, Mont. 6.3.41.8 G.53 2 0,26 0
42h9 S51 Albuquerque, N. M. 22 106 0.69 * 0.23 2h
250 5h Les Vegas, Nev. 5h 2A O,978 + 0,36 0
4251 61 Scottsbluff, Neb. 18 #1.2 0.2 + O.1h 37
217 66 Stephenville, Newf. 77 #12 6,63 > 0,12 kok

% Tofal/ Activity Counting Date: October 4, 1956.
%* Sr’? extrapolated to first day of sampling month.
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Table 1f, Comparison of Air Force (AF) and Weather Bureau (WB) Rainfall Tata,

 

 

 

Inches of Rain

Site # Sampling Site ; 986 ss
March 1 11 May 19 June : July 19

1 Weat Newton, Mase. S.h6 bob 2.57 2.35 1.90 1.07 1.56 1.44 3.54 1.81
1 Weat Newton, Mase, 5.6 he18 2.57 2.23 1.90 1,07 1,56 1.16 3.5h 1.92

2 Medford, Ore, 4.18 1.18 0,80 0.8
3 Little Rock, Ark, 4.64 1.47 5.08 0.97 ;

k Tarpa, Fla. 2.08 1.37 2.15 1.25 2,86 1.30 3,69 3.1

5 Bermuda 1,48 1.34 1. 1.418 5,09 8.54

6 Azores 22.0 0.97
7 Hatteras, N. C. 2.80 2.52 3.54 0.76 2.0) 1.3% 5.51 he17
8 Charleston, S. C. 245 1.h3 2.39 1.45 h.62 2,87 7.69 h.12 10.6 3.0%
9 Greenville, S. 0, 6.57 3.70 3,88 2.10 2b 1.62 8,.U; 4.18

10 West Palm Beach, Fla, 1.26 0.76 3.39 2.69 1.94 1.2) 2.98 1.3h
n Tallshassee, Fla. 2.00 1.83 1.90 1.83 eTl «2.473 7.32 4.58 9.78 6.07
12 Mobile, Ala, 9.7h 2.27 2,15 1.53 1.01 2.98
13 Jackson, Miss. 6.52 3.2, 67 2.29 7.37 2.63

15 Lake Charles, La, 38 2.59 5.17 3.59 1.78 1.30
16 Bromsville, Texas L.75 2,00 4.02 1.h9
17 Nashville, Tenn. 4.08 3.40 23 1.53 2.87 1.57
18 Tucson, Aris, 2.70 0.90
19 San Diego, Cal. 21.56 0.99
20 Santa Maria, Cal. 0,80 1,58
21 Red Bluff, Cal. 1.27 1.18 40k 3.43
22 Salem, Ore. 5.91 31
24 Jacksonville, Fla. 0.81. 0.29 2.33 2.10 3.98 3.63 7.87 h. 8.25 3,62
25 Burlington, Vt. 2.37 1695 2.47 1.95 We7s 3.74 h.06 1.70
26 Nantucket, Mass. 6.53 3.99 2.26 1.95 3.46 2.9% 2.29 1.53 2.75 1.68
27 Caribou, Me. 2.37 1.83 2.42 2.21 3.35 2.71 2.86 1.53
28 Mibany, N. Y. 4.76 2.29 2.64 1.12 3.08 2.23 1.63 1.53 2.76 1.32
29° Montoursville, Pa. , 3.08 1.53 3.33 2.25 3.02 1.7 737 2,29
‘30 Akron, Ohio he23 1.95 3.51 2.14 9,60 1,85 5-12 0.92
3 Indianapolis, Ind, 4.50 2.14 bh.96 1,63 3.45 1.53 3.93 2,06
32 Madison, Wis, 3.54 1.07 5.ll 2.52 3.2) 1.35 4.50 1.75
33 International Falls, Minn. 0.2) 0,90 1.06 1.21
3 St. Cloud, Minn. 2.01 1.14 5.6 2.21 4.79 3611
35 Sault Ste, Marie, Mich. 1.70 Lk 4.22 2.01 2.76 2.5k -

- 3 Des Moines, Iowa 1.2) 0,76 1.29 0.95
3T Columbia, Mo. 2.25 1.85 1.98 1.65 6.75 4.31
38 Fort Worth, Texag 3.12 2.75
39 San Angelo, Texag 1h 1.03
ho Amarillo, Texaa 2.03 1.61 2.82 2.11
2 Wichita, Kan, 1.h6 0.99 2.51 1.28
13 Goodland, Kan. 0.59 0.93 1.93 0.93
Wy Grand Island, Ned, 1.96 1.03 2.43 2.25 3,51 1.53
45 Washington, D. 6, 3,69 @h8 2.25 2.10 2.12 3-23 5.82 4.32
6 Huron, S. D, 1.23 1.79 2.11 0,86 3.47 1.55
7 Bismark, N. Te 3.83 1,82 2.36 1.53 2.78 1.3h
48 Helena, Mont, 1.80 1.66 1.0, 6,86
hy Glascow, Mont. 1.68 1.30 1.62 0.90
50 Sheridan, Wyo. 1.91 1.53 1.07 0,92
51 Albuquerque, N. M, 1.49 1.05
5h Las Vegas, Nev. 1.64 1.03
56 Winnemucca, Nev, 0.78 1.76
ST Spokane, Wash. 1.18 1.26
58 Boise, Idaho 1.62 1.51 ©.80 0.77
59 Fresno, Cal. 1.38 1.26 0,81 0,69
60 Roanoke, Va, 3.12 1.72 1.58 1.07 1.72 1.6
61 Seottstluff, Neb, 1.54 0.95 2.75 0.75 2.08 1.26
62 Yakima, Wash, c.L8 ¢.78 1,4 1,3
63 Tatoosh Island, Wash, 9,88 8,39 1.07 0,39 5.525 4.84
6h, Grand Rapids, Mich, 4.39 2.29 3.45 1.18
6 Stephenville, Newfs 1.57 0,92 b.3) 3,62 3,01 2.29 2.08 2.52
67 Laredo, Texas 3,62 1.14 2.1.53
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For March, 17 stations ere rerortec3 for April, 473 for May, 313

for June, 44; for July, 35. It will be noted that only six locations

submitted enough sample for EASL tc receive aliquots for all five months.

These were West Newton'4), Charleston, Tallehassee, Jacksonville, Nantucket, .

and Albanye

Averaged data and ranges for each month are shovm in Table 2e

Table 2. Summary of fallout data for rain water collections from March

through July, 1956,
 

 

 

 

 

 

. 90 ;
Sampling rotniean) (nofri2/no) 5x89/o0 _
Month Average Range Average Range Average Range

March 22 59 = 5k le2 025 = 209 22 Tea 66

April 29 J3el = iyo Lol Oe3k = 209 9e7 0.0 = 23 /

May 19 k.3 = 110 106  Oe2l = Fok 963 000 = 330

June 20 bl - 78 100 0222 = 346 720 000-22 |

July bh 6.3 - 170 1.5 022 = 306 29 OO ~ 67

DISCUSSION

The data presents several possible moces of analysis. Fallout

debris in rain water can be dated; its activity can be correlated with the |

amount of rainfall; the relationship between total fallout and rain water :

activity can be established. It is impossible to predict that there will

be correlation between activity and amount of rainfall over the entire

sampling network because the amount of activity in the atmosphere is not   necessarily constant, but varies witn local conditions. However, it is

possible that better correlation miz.t bo irvai oy investigatirg a fragcion

of the sampling network over which conditicrs are more likely to be uniform,

 



 

The age of fallout ©): 22 crs. uch im tn ways, one from the

aesr&9/90 ratio, which varies as e functicn of time efter burst, and the

other from percent contribtutisn of eet? be total ( activitye The

theoretical sr&9/50 ratios usec te calculate burst cates were cbtained

from the Hunter and Ballou yielc dats for these isctopes and their most

recently reported half-life vaelus:.: The expected percent $r90

total 6 activity as a funetion <:f ti: i was obtained in the same waye

The approximate burst times have besn calculated fer all the data, and

the average burst months for each montn's samples, as obtained by both

methods are listed in Table 3,

Table 4. Estimated burst dates offallout in rain water.
 

 

Sampling Burst month calculated Burst month calculated
Month from average Sr°9/30 ratios from average % Sr70

March September 4j007 March 195,

April Auguet toe, November 195,

May Geptenver Llp. November 1951

June Ostober Too! February 1954

July February 125% October 195)

  eete hein

‘e’> contribution to total 6 activityr
aFrom this it can be seen that the

is high, indicating old debris, AL tbe some time, the sr°9/o0 ratio is

large enough for a mush late; iurct i.ts te be realized. This is possibly

due to enrichment of the Sr99 in fellout c
e hat would occur in a mixture

of material from different test ser.-..

. BO 4. : , o 4g
Therefore, the Ero?’ > vr > > is ls more sensitive indicator of

the age of fallout anc can ke sens: 2) 1. vield a rore valid estimation
1
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of relative Presnnss: than ins voantk Sr? It is apparent, then, that

July rainout is of mors recect origin than any of the preceeding months.

It has been hypothesized that fallout material which is entering

the troposphere from the stratesphere has « selective entrance zone near

the mid-latitude region. If the r
H allout material is old and originated

from a high yield devicz, it is probable that the debris is stratospheric

and upon entrance ints she troposphere can be brought down in rainfall.

It follows that there would be more activity in rain ccecurring near the

mid-latitudes.

Scatter diagrams of gr79 activity versus inches of rainfall for

all months are plotted? ir fizvr: 2 + >= a
=

1l values, regardless of location,

are plotted but stations belty Lo N (an arbitrary limit) appear as black

dots on the plots, It is visually apparent from the scatter of the points

that there is little ccrrelation on an overall basis, Considering a

CQ

separation of the data at lo” MN. there is better correlation found among

southern stations. The specific activity (mc/mi©/in) of rain water for

these stations is generalityee e
t i 5 =~ c
t
r

my

of the sampling, and ths specific activity at each site does not vary

considerably from month ti month.

Since it has bean u
f

fa
eible to obtain better correlation by using

the ho° N separaticen, tr: ideBeas;a is expanded by considering even smallerun

areas. For this purpose, four areas in different parts of the sampling

network were chosen on the tasis of uniformity of specific activity

throughout the samplirs zizis’ Ts:s areas represent the northeast, north-

west, southeast, and ths conc. t_4 seztions of tre continental United States.

The data for gach of tie. or 2 22 2 letted in figure 3.
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Figure 2a, Regression of sr?° in rain water on the amount of
rainfell in March, 1956, .  
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Figure 2b. Regression of Sr?° in rain water on the

amount of rainfall in April, 1956.
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Figure 2c. Rezression of Sr?7° in rain water on the amount of rainfall in May, 1956.
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Figure ede Regression of Sr?° in rain water on the amount
of rainfall from June, 1956.
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Figure 2e. Regression of sr?° in rain water on the amount of rainfall in
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Figure 3a. Regression of Sr?° in rain water on the amount
of rainfall collected March through duly, 1956 at Caribou,

Nantucket, and Stephenville.
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Figure 3b. Regression of Sr? in rain water on the amount
of rainfall collected Merch through July, 1956 at International

Falls, Glascow, Helens, Boise, and Spokane,
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Figure 3c.e Regression of Sr?° in rain water on the amount of rainfall collected
March through July, 1956 at Tampa, Tallahassee, Jacksonville, and Charleston.
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From these picts it is obvious that activity is proportional

to the amount of rainfall within each area. Correlation coefficients

for all graphs are summarized in Table h.

90

 

 

 

Table 4. Correlation coefficients for the Regression of Sr*~ on inches

of rainfall.

Fraction of total Time of Sampling
Sempling Area March thru

March April May June July July

Total Sampling Area 0077 0057 0686 0651 Oolk7 0.60

Above 0° Latitude O-L6 O-45 0663 0637 Ooli2 Ooli3

Below 40° Latitude 0.95 0087 0690 0.66 0.37 0072

Northeast 0077

Nerthwest 0.78

Southeast Oot?

Southwest 0.87

 

The next step in the analysis of the rain water data is made

by comparing gr?° in rain to that measured by various pot type collectors.

However, most of these devices collect total fallout and have sampling

networks that do net coincide with the rain water stations. Therefore,

a comparison of these results can only indicate the relative levels of

rainocut to tetal fallout, This comparison is shown in Table 5 in which

the average values of fallout in rain water are obtained by considering

10 rainfall sampling stations nearest New Haven, Pittsburgh, and New

Yorks
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Table 5e omtarison of fallout (me/mi=/mo ) in rain water to total fallout! )

  

 

Air Force New York New Haven Pittsburgh

___Rain Water _ Roof Fots Dust Fall Rainfall

Sampling Total Average Total F Total f
Month Activity sro activity Sr2° activity sr2° sr

March 20 1.3 L6 109 =— == 1.4

April LS 1.3 84 0.8 63 203 1.0

May 21 1.2 71 160 he 0.6 105

June 17 0.8 27 0.8 28 O06 lel

July 27 1.5 77 0.6 =- woe 0.6

 

The best comparison between rain water data and total fallout

should be obtained using gummed film data, since the gummed film network

covers the same area as the rain water stations and operated over the same

sampling period, Tne positioning of the two sampling networks is shown

in figure , Because only 14 of the stations are duplicated, geographic

extrapolation is employed to obtain values for the rain water sites that

are not covered by gummed film stations. Distences of 100, 150, 200 and

500 miles were used as extrapolation radii, but it was found that the

distance used made little difference in the final correlation, 150 miles

was chosen as the optimum distance because, when circles of this radius

were drawn around ths rain water sites, a maximum number of gummed film

stations fell within the given areas with a minimum number of circles |

overlapping.

Wath cats scheme there are 11 results that may be compared in

March; 30, in Aprii: 20, in May3 25, in June, end 23 in July. The highest
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Figure 4, Location of rain water and gummed film sampling sites in

the United States,
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(7),correlation cosfficient obtained, using the gummed film data s pre-

os 90 , 90 .
dicted Sr and rain water data as measured Sr* , is 0.49. This relae

tionship is shown in figure 5, using the month of May as an illustration.

The ratios of average sr7° in rain to average sr?° in gummed film, range

from 1.9 te 45. Table 6 is a summary of this comparison.

Table 6. Comparison of sr?° in gummed film to sr7° in rain water.

 

 

Sampling Average sr70 Average sp70
Month in rain water in gummed film Ratio Correlation

(me/mi@/mo ) (me/ni=/mo ) Coefficient

March 1.2 Oot 207 0.2

April lol 0057 1.9 0.29

May 1.6 Ooi) 11 O19

June 1.0 02022 Ls 0.02

July 1.5 0.063 aly 0.01

CONCLUSIONS

The relationship between fallout in rainfall with total fallout

measurements using the pot type of collector is good, but there is poor

agreement between the rain water data and gummed film measurements. It

is believed that the sr? values calculated from gummed film activity

are low due to incorrect arbitrary burst assignments used in the

caloulations. (©)

Considering only the rainfall data, no overall correlation exists

between rainfall and the level of sr?° activity. It is interesting that

although the testing of atomic weapons takes place in southern letitude:,

tne sr70 deposition is higher at northern latitudes. If the fallc.t was
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Figure 5. Regression of sr7° in gummed film on Sr*~ in rain water from 20 stations

in May, 1956,
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r£ coulée be fue toof recent tropospheric origin, this northward movems

3 : . 93 5 > 2 r A

surface winds, However, the high percentage of Sr“~ incicates that the

levels in the troposphere are not uniform over the Unites States, However,

when areas are chosen which are small enough to have neariy the same

90tropospheric activity levels, the Sr“~ in rain water is proportional to

the amount of precipitation.

There is some justification for accepting the theory that a

selective entrance zone for stratospheric fallout exists. This is

demonstrated in the initial separation of data, where northern sites show

little correlation although they have a higher mean level psr inch of rain.

Rainout for the southern stations is definitely proportional to the amount

of rainfall, suggesting a more uniform activity level in the atmosphere,

It should be noted that no correlation for southern stations existed in

July, when there was fresh fellout,

SUGGESTIONS

 

The validity of the assumptions made from this data suffer from

several sources of errore In the event a more comprehensive study isc
k

undertaken in the future, there ere several changes that should be made.

(1) The scope of the experiment should be extended to operate

over a larger area and a longer period of tims:

(2) Sampling methods should be improved to preclude missing

parts of the rain sample,
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(4) Provision shoulda be made t> ciunr ictal fallout at the

sites of rainfall measure:

 

 

    

 

    
  
  

és (AF = 1210),
ellaneous debris

the samples were
1Ayslse

ct the Air Force

* Dr. Christian Junge,

* Sherman, This was

“hen the collector

(1) Instructions for Operation of AS
(2) In a considerable number

and insoluble oils were“pre
filtered and the residue discar

(3) Official Weather Bureau data was
total sample volume date et the
of AFCRC and Mre Fe Ie Sullivan
to compensate for portions of the
was not opened in time to colle

(4) In addition to the nermai
collections was run at We

enother series of

ts with the ccllector

between the two setsopen at all times. No consisie Tlirsnit

of data was found at HASL, however, s:2 bec results were used in

this report as the best aporoximati::. 7f aativity levels at that
station-

  

(5) Hallden end Harley, HASL Lat
(6) dg. Harley, et al, KYO Report
(7) HASL Fallout Summary, March c 4
(8) Avprectation is expressed to the Sad f ers who wore
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were Helen Wo. Keller and Seymour Ta >, “na. helped in various phases
ef the analytical procedures,
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