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INTRODUCT FON

The Chicago Sunshine Project will terminate its activities during lugust
1956, This bulletin will be the last report of results obtained bv the Chicapo
Laboratory,

i11 resvlts of Sr?0 analyses of biological materials, soils, waters and
air filters accomplished by the Chic‘ago Sunshine Project, including results
for samrles assayed by the Nuclear Science and Engineering Corpqration,
Pittsturgh, Pennsylvania, under subcontract, are reported in the University of
Chicago Bulletins No, 11 and No, 12, Bulletin No. 11 includes cumulative
results to December 1, 1955, Results obtained since December 1, 1955 are
presented in this report. .. limited number of analyses of human bone, milk,
foreirn scil and Jintarctic snow core .samples, now in progress, will be sub-
mitted to the Division of Biology and Medicine, U, S. .itomic Energy Commission
in a brief letter revort during .luzust 1956,

A detailed discussion of experimental methods, including preliminary
processing of samples, chemical procedures and tﬁe courting method, has been

reported.l The report is being further distributed as U, S, .;tomic Energy

1, E, .. Martell, The Chicago Sunshine Method; ibsolute .issay of Sr70 in
Biological Materials, Soils, “jaters and .ir Filters, Enrico Fermi
Institute for lluclear Studies, University of Chicago, May 1956.

Commission publication, .ECU=-3262, Additional copies will be available from
the Office of Technical Services, Department of Commerce, “Jashington 25, D, C.

The results have been discussed to a considerable extent by “i. F, Libby.%s3

2, "I, F, Libby, "Radioactive Strontium and Radioactive Fallout," Science
123, 657 (1556). - NYOO

3. . F, Libby, "Radioactive Strontium Fallout," Proc, Nat, icad. Sci. L2,
365 (1956).
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2
Some additional discussion, limited to consideration of new data end to topics
treated only briefly elsewhere, is given in the following section,

The data for biolosical and s~il samples presented in this report are
presented in units of 1/1000 of the maximum permicsible tolerance of sr?0 in
human brne for an average man of 1000 grams total body content of calcium,
Thus, the "Sunshine Unit" is 1/1000 microcuries of Sr90 per 1000 grams of
calcinm or 2,2 disintegrétions per minute ver gram of calcium, Results for
water and air sam)les are reported in disintejrations per minute of Sr90 for
convenient reference earple volumo,

Sammles assajed by the Nuclear Science and Engineering Corporation,
Pittsburgh, Pennsylvania, under subcentract, are desipnated by the letter "P®

folloviing the Chiczjo Laboratory sample nusber (i.e., CL xxx-P).
’ NYOO



DISCUSSION OF MSULTS

I. 3r90 Surface ir Concentration Data

Larpe air blowcr samples,collected over the last several yvears at tie Naval
Research Laboratory, 'lashineston, D, C. bvy I, H., Blifford and associates, were
made available to us [or Spd0 assav, Collections were made on .rmy Chemical
Cerne T:pe V filters of 200 square inches area and of heavy ashestos fiber
composition, Collection volumes ranzed from about 1 to S million cubic fest
of air for collecticn periods of one dav to one week, The large blower samples
which were analvzed from Sr?0 were collected from four locations: Washington,
. Co; Kodiak, ileske; Port Lyautey, French liorocco; and Yokosuka, Jaran, &
sumnary of the Sr¥0 concentration data{ together -rith the location, collection
veriod and samuple vclume for each sample, is presented in the last saction of
this revort,

The fashincton, D. Co Sr?0 nir concentration data are presented in Figure
1, For these sarples, the volumes were ccmputed from recorded flow rate data.
Figure 2 shows the variation in total flow with length of the collection due
to dust loedine of filtersat the Jasainston, D, C, station, This curve was
obtained from ifr, Blifiord at the aval Research Laboratory, who indicated
quite large variations of individual collection volumes from the average
values sho'm,

The dat2 “or the three foreinn stations are presented in Figure 3, For
these, the collection volumcs were not monitored and the volume of each sample
was estimated b assumine the effect of dust loading observed at Washington, D.C.

NYOO
(Figure 2) applied equally well 2t these other locations., The nccessitv of
making tnis essumption imposes a restriction on comparison of relative air

concentrations for the Jour locations but dees allow us to consider the change

S4

in air concentration with time at each location,



Fig.l: Srgo Surface Air Concentration

NRL , Washington, D.C.
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The datza for all four locations show gensrally the same concentrzticn
levels at any given time and all s:ow a gradual and svbstantial increese during
1254, The concentrations observed at Kodiak, alaska durin. and fnllcvine the
S»ring 1952 tests are strikinclv lowv br- comnarison with the 1951 and 1935 con-
centration data, The cverage Sro0 activiiy in 105 cubic feet of surface air
arecrs te have increased from a2 nre-Ivv tzst level of alout L4 dpm to a pre-
Costls level of some L0 dnm and 2 pest-Castle lsvel of scme 20C dpm.

Comparisen of the Sr20 zir concentraticn data with the daily totezl fission
pr-oduct beta activity data obtained nr the WRL group indicates "anparant!
ez>s for the mired fission products of from one month to severzal years with
wide verietions during any given month. o conclusicns with respect t» tae

.
Srf0 rroduction date mar be drawn from such data for a numver of reasons.
The size.distribution of the original bomb debris is dependent on the energy
yield, orientation and envircnment of the weapon ond for each case the mean
size of particulates carrying Sr90 i= expected to be smaller than that of
mixed fission products, Furthermore, the varticulates may be further frac-
ticnated by the action of rains, depending on the efiicizncy of scavenging by
rains as a function of particle size, 4nother complication is that impcsed
by the size-collection efficiency of tic device itself, Additional diffi-
culties are immosed by the close snccing of tests during the last several
vears, [Finally, there are large day to day veriati~ns in surface concerra-
tinn of Sr90 ang otler fission products, acparently due to scavenging of sur-
face air by vegetation and to the time irterval -etween.rains, NYQO

In spite of the many complicatin~ factors indicated zbove which limit
t%e meanin-fulness of any individual mezsurement of Sr20 concentration and
its relation to total {ission »roduct activity or to other individuel fission

product concentration, the general reatures of tre Sr90 surface air concen-

tration data shed considerable light on atmospheric circulation and storage

3¢



of long lived fission products. The Sr90 air concentration history shous a
marked ~eneral increase following the Ivv ard Castle tests and thus appears to
directly relate to the increased stratospheric storage followirz thersz tests,
The general equivalsnce of the concentrations cbserved for the four stations,

n reojraniicel locatior, is strong indication that relatively

[oh

£

widely separsted
cld Zebris rather than fresh fission rroduct activity is involved, Except for
2 few of the highest concentration values observed, the Sr70 data do not reflect
any considerable contribution from individual small wezarons tests feor vhich
tronosnheric washout rates of severnl weeks or less have been estimated,

An air filter device, hrrizontally oriented near the ground surface in
zereral will not collect large warticles which fall directly or varticles
tra ed in raindrons. Instead, it wili collcet a nortion of tacse: pnrtiéles
Wiich nix domward between rains end nersist in surface air rlus scire of the

prriicles carried in the air dovmdraft asscdated with rains for which the

)

¥

scavenzing efficienc: of rains is low, Thus, the 5r70 surface air concortra-
ticn data do not nzcessarily relate to the total dewnsition rate in ary direct
T21Ner.,

The Sr?0 concentratisns observed in surface air Gurinz the Fall 195 and
Sorinz 1995 are an ordsr of magnitude lover than the limited U, 3, and British
reasurements of upper trovosphere concentratisn during the same reriod, The
nuibers are not necessarily inconsistent when consideration is given to dilutio
Ly cleaner surface air during downrard mizxing, to reduction resultins irom
scavenging bv rains, and to remcval from swurface air Ly the filtration acticon

¢f vegetaion foliare and the actiorn of fo- rnq_dew. The mean troposph-re

NYOO
concentration of Sr?0 is undoubtedly a factor of € to 10 times higher than
surface air values and tius corres onds to a total tropospieric air burden of

ene megaton of fission or so. These cousiderations provide additi-nal basis
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for the arpument that the Sr?2 surface air ccncentrétiﬁn data relate tc stratos-
nheric debris since tho total fission vield represented by this source will
cererally mask the Sr90 produced in tests of small atomic weavons, The low
cencentrations observed at Kodial Auring Junc and July 1952 provide the nost
convincing argummt that Nevada tests ad thus srmall woanons tests generally,
contribute n=gligibly to the srf0 concentration ooserved on surface air filters,

Thus, it aprears that the measureient of Sr20 on surface air filters vro-
vides a dirnct measvre of the stratospheric burden and thet the appérent s2asonzl
variation in th2 Srf0 surface air ceacentration may relate to seascnal varia-
tion in rixine throuch the trooepeusa and/or tropospheric washout rate,
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11, Sr’° in Chicapo Rains

A. Summary of Chicago Rain Data, 1953 through 1955

Table 1 shows the estimated monthly and yearly totals of Sr90 deposited
per square foot in the Chicago ar:a, together with totals for rains actually
reasurcd,

The 1953 rain samrles were roof run-off samples collected by the Chicago
Tritium Reszarch Group., [or these, it is assumed that ihz result in disinteqra
tions per minute was constant for each rain, and the Sr0 deposited per square
foot was computed from the total precipitation in inches reported by tue \leatlhs
Bureau for the University of Chicngo station.

The 1954 samnles were individual.rains collected in a galvanized wésh tub
on the roof of tn> Jones Chemistry Laboratory building. For tnese, the total
sarple activit diviced bv the collecticn area was taken as the Sr90 deposited
per square foot for irdividual rains,

For both 1953 and 195L rains, the total monthly decosit was estimated by
multiplying the derosit in disintegratiens per minute per square foot rer inch
of rain fcr the rains mpasured by the total monthly precipitation in inchese.

Table 2 shows the total monthly deposits for 1955 rains, At all three
locations the 1955 collections were made in galvanized tubs, and the total
monthly precipitation was taiten, Tor these, the deposit per sguare foct was
conpuied from total sarrmle activity divided by collection area. The 1555

NYOO

colliections were made with the tubs expesed continuously and thus any dry

mceterial falling out betweon rains was inecluded in the samples



Jamary
Febraary
‘iarch
2ril
Tlay

June

3onlemncr
Octobor
Tsvember

Dacember

Total

3.
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Table 1

sr?0 Dazosited hy 1953 ana 1954 Chicago Rains

195} Chicego Rains

1953 Chiczgo Rains
Irches of Rain DRI Sr90/rt2

Inch~s of Rain DP'i Sr90/1t2

1.20 (9) --— 1,01 (0) -
1.45 (0.22) 0.99 (0.,15) 2.17 (0) ---
2.52 (1.72) 7415 (3.42) L.bh (2.L9) 64,0 (35.8)
2.83 (1.59) 17,8 (L2.3) L.53 (1.65)  15.7 (4.b)
2.0 (0.75) 6.0 (2.2) 2.25 (n,80) 21.3 (7.6)
b9 (1.87) 37.1 *(15.%) 2,73 (1.85)  27.0 (15.L)
3.95 (1.55) 22,k (11.1) 6.37 (3.89)  18.7 (11.L)
1.32 (0.86) 2.16 (1.Lb) 5.12 (0.60) 5.3 (L.6L3)
2.17 (0.7€) 39.0 (12.7) 0.98 (0) ---
1,58 (0.15) L5.2 (12.9) 11.69 (6.5) 21.2 (11.8)
1.53 (0.39) 2.0 (0.51) 1.37 (0.13) 7ols (0.70)
2.LL (0) - = - 2.05 (1.60) 27.0 (23.8)
>210 >250

Velues in parenthesecs are totals for measured rains,

Ons April 1953 rain of 0,94 inches denosited 39,L dpm Sr20/7t2,
This rain was omitted in the estimation of the contribution of
Anril rains which were not collected. NYOO

Thz estimates for August and foverber 1954 are based on 2 very
low fraction of the monthly precinitation with the result that
the estimates are nrobzbly high for August and low for doveibur.
Such errors should approximately average out over the ycar.

2



Jaary
Yelbrucry
iarch
Aavril
Hanr

Jne
July

Ancust

Scntember

Deciober

Jdovember

Decenber

Table 2

Dot Sr¥9/Ft2 Denosited by 1955 Rains and Snows

6.6 (1.,20")
~18,0%(1,51")
hL.9 (2.17)
29.7 (2.h2m)
105.0 (2.66")
~67.8:4(2,77")
31.6 (2.63")
13.0 (6.50")
10,6 (1.57")
27.5 (6.12")
18.2 (1.77%)
5.5 (0.47)

Pittsburgh

25.2
88.6
120,1
50,3
78,6
133.0
8.3
31.7
15.6

7e9

-

(2.L0%)
(L. &L)
(1.€2")
(2.82")
(2.35")
(6.95"

(1.8L")
(3.27")
(2.79")

12

wWeshingten, D.C.

39,0 (1.74")
56,5 (3.L5")
75.3 (2.33")

NYOO

Based on assay of two thirds of total monthly rainfall,



B. Tzst of Rain Collection lzthod

If the collection of precipitation is to be used as a method of follow-
ing the denositiecn of fallout Sr90, it wonld be highly desirable to increase
the collection pericd to about cne month, During a lons rmeriod of collectinn,
the collector weul? pe alternately dry end wet., Under these circumstances,
it mev be cnnsidered that a sigrilicant amoirnt of fallout would be blom out
o' the cellector during dry veriods between rains or accumulated in excess
vihen the collactor contained water,

As a test of these possihilities, a number of collections made at Chicago
during March, April and May 1255 iucluded, in addition to the stardard ooen
tul, a second tub covered witih a rlastic sheet with a small cenier hsle and a
third tub -;ith the woter lave® maintained at an irch or wmore ty periodiéélly
ad’ing water,

Results for the "covared" tub and "wet" tub collecticns have veen re-
~orted in Chicago Eulletin Wo. 11 and in this report., In the case of the
"wet" tub, the volume repnrted is thet chtained from the ccllector area and
dewth of precipitaticn revorted bv the “Teather Bureau for the University of
Chicago station,

The total Sro0 activity collected by each of th=se methcds can be direct-
1 compared since the collection areas are ecual., The data are as follows:

1, Period 1000, March 16, 1955 to 0915, March 21, 1955

CL L459-P Oven tub

29.0 + 2,0 dpm total
CL L&0-P Covered tub 31.8 + 2.

2 Y "

2, Period 1530, March 21, 1955 to 1000, April L, 1955 NY0O

CL 462 & 66 Open tub h5.1

+ L.,0 dpm total
CL L77 et! tub 35.2 7 2

.2 ] 1
3. Period 0950, April ki, 1955 to 1400, Lpril 1, 1955

CL 551-P Open tub 29,0 + 1.9 dpm total
CL 552-P Covered tub b3+ 2, "

44



1L
Lh. Period 2100, Arril 1, 1955 to 1630, April 20, 1955

CL 542-P Open tub 53,5 + 3.3 9om total
Cl 563-P Covered tub 3Ly x 1 @ u

5. Period 1800, april 23, 1955 te 0930, Hay 13, 1995

CL 017-P Opsn il €7 + 7 dou Hotal
CI. {16-P Covered tub 3+ Q n
CL 0l19-P Tiet" Lub 72,5 + bh.9 d~m total

6, Period 1170, Mav 13, 1955 to 1130, la- 23,

CL 5277 Oran tud SO + 5 @&-m total
CL JP3P Novered tub 70+ €0 "

7. Peried 1700, la 23, 1955 to 1030, Jue 6, 1055

CL 448 Goon bl 210 + L 4= total
cL LS Covered “ub 30 - 12w "
CL 6145 eth tub 221 * E on "

The azrezment in total 3r®0 activity collected bv each of the reveral
wthors is ratifiing, The only signific:nt discrerancy ic tie low value for
CTL 563=P »+ich mi;rt b2 explaired by tiw occurrence of a ver: heavy rainall
“ith a possinhle resultant loss of sample due to snlashing off the »lastic
cover, Another possibility is the occurrerce of dry falleut wihiich conld Lave
heen Llwm off the plastic cover by surface winds. It ammears that the Sr97

o

ic water sclutle at the time of collection and is nct absorbed on tre walls ¢
the vessels, It is further indicated thab once devosited in rains, the Sr?0
yellout does not blow around signilicantlv, -« NYOO

Thesz results testify to the adequac of the watsr collection end chenical
serarstion urocedures uszd and indicate that en coen tubh provides for relianble
collcetion of nrecivitatisn for extended wericds of tire, Since tle Sr acti-
vity is enuarentlv cuite soluble, large veolume colilecticns can »e se
aliguotted to reduce the saamle shinmzit vrovlem, Thus, the colleaction of
wrzcinitation an ears to he a practicszshl: methond to augient, or even renlace,

the sticlcr paper cnllector as a general method of -vorld -ridz monitoring

59
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Ce Scluhilitv of Sr20 Denosited in Rains

The ahove indirect evidence for the sclubility of the 3r90 activity in
fallout is confirmed by the analvsis ard reasvrenent of the inselubl:s rosidues
from Chicago rains, The irsoluhle residucs I{rom two active Chicago rzins,

CL 320 and CL LO7 & LOB, initially scparated ty filtrati-u, were fused with
HapCl3 and dissolved in HCl., Following a fuminz nitric acid separaticn of
Sr, th2 samnles vere reserved for vttrium-90 srovth and milked for the 79
activity, Tne results are shown in Table 3 tomether with the Sr?0 activity

ni ths vater goluble fraction,

Tabhle 3

-
Soivhility of Sr?2 ia Kains

CT. 320 | CL LO7-8
1, Total Sr?0 Activity in Solution (DP) L7.2 + 0.5 299 - 1.5
2, Toctal SrP0 Activity in Insoluble Residue (DPM) < 0,6 0.7 + 0.1
3, Percent ¢ Total Activity in Inseluble Residue < 1,27 2,2 + 0.5

D, Chicaro Fzllout History from Rain and 3oil Date

The Sr77 data fer hicage rains and Chicago Milksn~d s0ils are sumuariz~d
in Figure L which gives the zpproximate total seil burden of Sr9C znd its
change with time over the thrse yzar period, January 1953 to December 1955,

The curve is normalized to th: average availadble Sr?C in six typical Chicarc
l:ilkshed soils collected on Septermber 29 ard 30, 1955, The total mortaiy
fallout in Chicego rains are taken from Tzbles 1 and % above, ard the method

of measurerent and data are discusse?d in the zccompanying section, The Chicago

-

Milkshed 303l data are & scussed bHelows

NYOO
The zverage availatle &r99 cbserved £ r the ssme six soils namnles in

late September 1953 is also piotted, The n~reement in this case may be partly

6
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fortuitous since the available Sr7) in the soils, that fraction extractable
irto normal necutral ammonium acetate, is souewhat less than the total,

From T'izure 3 it is clear thst most of the fallout has becn deposited
gince the begirning of 1953, The change in average arnual slope indicates at
least gralitatively the increasing annumal contribution of stratosnheric debris
to total faellcot, The general agrzem:nt between the change in goil level nd
cvmlative fallout in rains during the intervenine pveriod is graphic indication
that the scavcnging of the atmosphere by rains is the primary mechanism cof
fellout, Sampling of rains iith tubs continuously exosed will include cellez-
tion of dry fallout of large particles vhich may be appreciable for considerabls
disteaces dovmwind of test arcas durinlk the first few days following an atomic

test,

NYOO
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ITI. Results for 1955 Chicago Milkshed Samples

4s  1GES Chicapo iiilkshed Soils

Table L summarizes the results obtained for the Chicago !'ilkshed coils
collected September 29 and 30, 1955, The avajlabl:s calcium in ~rams er sguars
foot was computed from Beltsville analrses ol available calcium mer unit weight
nZ szmnle and total weisht and area of sample collected, Strontiun-%0 analyses
were rade ov the Chicago Sunshine Lzboratory.

The samnles were taken from the same fields of farms sarmpled in 1953 and
seain in 1954, Faras #3, #6 and #7 had been plowed recentlv. For each of tlnasc,
15 »luzs, 3.5 inches in diameter, were taken to a desth slirhitly greater thaw
a~varent plow demth. On farm #7, two sets of samples were taken from alternatcly
snaced holes to wrovide a check on the reliability of samplin< recently plowed
fields, The agreement in the resuvlts of the dunlicate sumnles is very striking,

The results in dpm per square foot arnply to the available strontium-90
(f.e., extractable in normal neutral a'monium acetate) and not necessarily the
total strontium-90 denosited per square foot. Although the Chicago rain data
indicate that the strontium-90 is derosited in soluble form, it is reczlled
‘that 1953 soil samples fused with Ha2003 following suceessive M) :C and HC1
extracticn shioved appreciable residual strontium=90. NYOO

The average for the first six farms listed in Table L is 970 + 1€0 dpm
available strontium-90 per square foot, corresponding to about 12 miliicuries
per square mile for tiis area., The Septemver 30, 1953 average for these sare
six soils was anproximatély 5 millicuries rer square mile. The increase of
7 millicuries per square nile for the two yvear period is in surprisingly good
agreement with the total deposition of strontium-90 in Chicago rains over the

same time interval (see Figure l),



Belts. # CL ¢
1503 1019
1500  9T6
1501 957
1502 1018
14%6 56
1,97 5ET
150 1020
1505 1021
1,98 888
199 955
1508 1022
1509 1023
1510  102L
1511 1025

avaiisble Sr%0 in 1025 Chica

Table L

&)

o *illshed Secils

bl
i

v
2]
=

e

Swensen (3%

Tirnetagc Co., I1l,

Heleermb (#4)
Reek Con,, ‘s,

Holzons %)
Reclz Co.y, 'Mis.

Prema (;'6)x

Cclnmbia Co., ¥Mis,

Turpesld. (F7)+
(Sample A)
;icHerry Co., T11.

Kurnesl:i (7))
(Sample B)
tetdenryr Co,y 111,

Austin (#0)
McHenry Co., Ill,

Austin (#8)
MeHenry Co,, I11,

icXee (#9)
Yicderry Co., Ill,

YeKee (79)
licHenry Co., Tll.

Van inkle (#11)
i1l Co., T1l.

Van Winkle (#111)
Y411 Co., Ill,

Carver (#12)
¥ill Co., I11,

Carver (512)
7111, Co., T11.

Nepnth

SIS

o-8"

0-2"

2-6

050

0;6.5n

0-5.5"

0-2"

2-6"

0=-2"

261

0-2¢

2-61

6.63 + 0,08
25,7 + 1.0

3.(1

1+

0.1}
15.0 + 0.5

11,9 + 0.5

12.6 + 0.5

L9.9 + 1.5

9.6 + O.L

908 + Ooh

0.59 + 0,0

65.1 + 2,6

1+

10,0 + 0L
6li.5 + 1.3

14,0 + 0.7

# Field recently plowed

Avail, Sr%°

Avail, Ca  _dpm/.t2
7/ft2 (layer)i.-al)
3248 1240 1Yo
15,0 881)
f 1157

31.8 25?/
2505 8“3 ﬁn\

30.9 £10 -~

i
. gcs

)

6,92 760 )
©o9eg

7.8 165

.

31,2 673
} 8L

78.4L 171

J/

Lo 630 )
7hL2

5.1 112)

NYOOQ

3.7 525
£98

5.6 173
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The soils for farms #11 end ;#12 ~1e not twoical for the Chicago !ilkshed
area hut are coarse sardy soils included in the selection becanse of itheir
very lov celecium level, These itvio soils show the lovest 1905 level ard the
lovest twe vozr dnirease in evailable strontium=90, Vhile it is messitic tua”
trney verelved levs faiinct, St Is uore likely that soretibine ir the cihenistry
of thizse twe so’is acws Lo reduce the fracticrn of Maveilsble" strontivm-90.
Thit tresc s ils mey be ano.lous is further indicatscd by “he unexpzctzdly 1o
conceniration of strontium-90 in tie alfalfa srown on them (see Table 5 and
discussion on page 22 below).
The strontium-%0 measirements “or the twelve Chicago 'ilkshed seoils collec-
. .
ted in late Septemher 1953 have been summarized ard discussed elsevhere.3 The
1923 s0ils showr an averare of zbont 50 nercent of the total availesble strontium-3C
in the top one inch laver fcr unnloved soils, The 1955 soils shew ahout 20 per-
cent of the total availahle strontium-30 in the top two inches of unplovwed soil:.
Sirce this cobservation applies eqcually well to the soils siowing the lovest
total availeble strontium~-90 (farms 711 and #12), it appears that the Jeaching

oy strontium-30 to sreater dertihs bty natursl processes is very slow,

B, 1955 Chicago llilkshed £1falfas

Results for the alfalfa sammles are nresented in Table 5 together with the
resualts for the soils from which they iere collected, The soils are listed in
ordesr of decreasinr cencentrztion of availabhle caleium in the 0-2" denth sur-
face laver, as shown in column 2, NYOO

The soil levels of avzileble strontium-90 in "Sunshine Units" are listed
in the third column torether with the “enth of the soil s=mnle assayed. The
results for snil samrles of 0-2" denth increase fairly regulerly with decreas~
‘rz czlcium concentration, For the twee recently plowed soils, the "3unshine

Unit" values of 0-2" depth are undoubtedly some 2 to 3 times the valuss giV?n.~S;
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In controlled exmeriments, enzell has shovm that the available strontium-%C

L. tenzel, i, G., Scil Scicnce 77, 419 (195L).

to available calcium ratiec in plants is about half the corresponding soil ratin,
Under uncenirnlled field cenditions, the relation of plant and soil lovel will
be influenzed by meny commlicating facters including possible leaf retcntion

of strontium-90 falleout, variable root depth and soil moisture depth, the shurr
grodient of strontium-%90 concentrati-n in the soil surface layer, and the april-
cation of fertilizers containing calcium. These factors undoubtedl: account
Yor consideravle cscatter in the results,

In the last column of Table 5, thé strontium~90 to calcium level in al-
falfas are arbitrarily commered to the same ratio in the 0-2" laver of the scils
on which they were erovm, The reswlts arpear quite rcasonadle with the exeop-
tion of those for ichkee, Van “Tinkle and Carver ferms.

The high concentration for thz IHcKee farm plant material mey be expleincd
b the fact that the samnle taken was a mixture of hromegrass and ladino clover
it shallower root denth than that of alfalfas and thus may relate to a higher
scil level, Furthermore, the grovwth was short and sparse and was gleaned from
secveral scattered patches apart from the point of soil sampling., Thus, differ-
enees in soil calcium or strontium~%0 or a higher leaf retention effect mav be
invnlved, That this samnle is nct characteristic of the average Tcilee farm
vecetation is indicatced by the result of 0,51 +-0,03 S.U, for the bone of a

- NYOQO
icKee Tarm steer kill=d in September 1955 (see CL 813-F and compare with
CL 1011 =2nd 1012). The three 1955 Chicago lilkshed animal bone samples show
the lowest strontinm-90 level for the farm with the highest soil calcium leval

and the highest bone level for that of the lowest calcium, as would normally

S2

he expected,



Dry L. Ty Alecxander, Chizf of the Deportricnt of Agriculturc Soil Survey
Laboratory, Deltsville, Maryland, has suzegested that the low results for alfal-
fas grown on the two Plainfield sand soils (farms ¥11 and #12) may be due to
preater root depth which would rcsult in their cetting most of their calcium
well below the surface and hi@nc: ocut of reach of the majority of the strontium-7{

activity.

Table _S_

Comparison of Sr?0 Ievel in Related Alfalfa and Scil Samnles

Avail, Ca
0-2" depth  Sr%0 $0il Ilevel, Sr?° Plant level, |
Farm (r/ft2) in S.U. in S.U. Batiow:

HeXee (#9) 31.2 (0-2"), 9.5 + 0.k 30,5 + 1.7 3.1
ticienry Co,., I11,
Swanson (3)% ~20,7 (n-8"), 6,83 + 0,08 13,6 + 0.0 (~0.8)
“innebago Co., Ill,
Holcomb () 15.0 (0=2m), 26,7 + 1,0 19.2 + 1.0 0.72
Rock Co,., iiis,
Turpeski (ir7)+ ~9,L (0-6,51), 12,3 + O,k 7,05 + 0.33 (~0.2)
licHenry Co., Il1l,
Premo (#6)% ~8,2 (0-6"), 15,0 + 0,5 25.5 + 1.3 ~0.7)
Columbia Co,, Wis,
sustin (#C) 6.92 (0-2m), L9.9 + 1.5 36,0 + 2,0 0,76
licHenry Co., Ill.
Van Winkle (i#11) b (0-2"), 65,1 + 2,6 L.7h + 0.21 0.073
11 Co., I11,
Carver (#12) 3.7 (0-2"), 6L,5 + 1,3 2.73 + 0,18 0.0L2

Will Co., I11,

NYQO
# Field recently rlowed, ©

3% Ratio = S,U. Plant/S,U. Seil over 0-2" denth, (For the
three unploved soils, the 0-2" denth concentration of sr?
is arbitrarily taken as 2,5 times tihiat deternined for the
greater depth,

53
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IV, Fresh 'ilk frcm Chicago Dairies

Samples of 2 to 3 gallcns of fresh milk were obtained monthly from several
o the larzer Chicago dairies for one vear beginning in March 1955, The results
in Sunshins Units are nresented in Ficure 5 which shows the very interesting
seascnal variation in the Sr90 level of forage ard dairy products.

The January-February 1956 Sr°C level aprears to be a good average of the
levels observed over the 1959 groving season, That is to be exmected; since
over the =wnter months the cows feed on hay gathered at various times during
the previous groviing season. Similsrly, the March-April 1955 level must repre-
sent the average for 195,

The sharp rise in the Spring of 1955 mav “e due in nart to leaf retention
of fallocut from the concuirent Nevada tests., However, the rise may be explain-
able in terms of other factors. ‘Then first pastured in the Spring, the cows
change from feed grown an avera~e of eight menths earlier to new provth, repro-
seating an increase in Sr%0 level duz to the total asditional Sr99 fallout
during the eight months period, Furthermore, the spring pasturage for the
most pzrt may be unploved fields.

The fall-off during the sumrmer may be due to szveral {actors: a larger
nroportion of feed from recently nlowed fields, greater root depth and thus
lover Sr9 level for more mature vlants, and lower Sr90 retention in milk as
a result of richer calcium diet, To the extent that leaf retention is invelved,
it should have lower effect in summer consistent 'rith the lower obsesrved fall-
out durin~ the swamer months (see 195% Chicazo Rain Data, Table 2 above%\[. 00

The increase from the March 1955 level to the February 1956 level is scrme-—
what greater than the corresponding increase in the total sr?0 soil level from
July 19Sh to July 1955 (see Figure Lj)s The creater increase in milk level may

te the consequence of hirher fallout, and thus higher leaf retention, in 1955

Sy



‘qa

9Gel

Gsol
‘ubp| 99 AON 190 ildeg  Bny  Ainp asunp Ao

ady

1D

O0AN

]

_ I | i | |

s31IpQ 06D21yD WOy Yiw ysaid ‘oyoy PO

|

06

_ ]

!
15 1 G b

!

2-1601v

(90l X DOUJ%GJS 07’") S}iun aulysung



than in 1954. Another possitle explanati:n would bz the reduced effect of
ploving on lowerins the average Sr90 level st root depth in successive years,
The data in Fipure S indicate that the sampiing was surprisingly good,
sivice the only considerable scatter ocecurs durinsz the sharp soring rise, The
monitering of milk from large dairies ajpears to rrovide a goed record of nlant
and dairy product activity levels over the groving season for a given arza and
also provides a basisz for comparison of the activity of plants and dairy orodu:z-

from widely scattered areas,

NYQO

\Y/
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V., Sr90 Content of Fcreign Soils

The results of Sr?0 analyses for all foreign soll saples assayed since
the publication of Chicago Sunshine Bulletin Ne,., 11, December 1, 1955, are
summarized in Table 6. Resulis for earlier fereign soil measurements, which
include most of the data for soils collected during and nrior to tihe Spring of
195L, haﬁe been reported by W, F, Libby.>

The results reflect the substantial increase in the world-wide distributicr
of 5r?0 fallout following the CASTIE tests, The increase is particularly
striliing for the scuthern hemisphere samnles which show about an order of magni-
tude increase in the Sr90 soil content for the period from S»ring 1954 to
January 1956, .

Two of the South American samples (Beltsville #56456 from Lima, Peru and
#S6LL7T from Antofagasta, Chile) are representative of areas of very low rain-
fall, Comparing their results with those for the S3o Paulo, Brazil and Anto-
fagasta, Chile soils indicates a striking dependence of the fallout on rainfall’.
The result for the Brawley, California soil (CL 1127, repcrted on page Lk, this
revort), vwhich shows €0,8 Sunshine Units, corresvonding to <1.2 millicuries of
Sr90 per square mile, is equally convincing in this resrect. It would arpear
that, except within several thousand miles dovmwind of test areas where large
particles of dry debris may fall out directly for a short period following a
test shot, precipitation must be the only important mechanism of fallout. This
demendence can be further tested by relating the Sr90 soil level to rainfall
information for areas remote from test sites. The latitude derg:gglgg of fallov.,
rointed out by W. F, Libby,3 should be taken into account when such a correlation

is attempnted,

57



Belts.
ITo,

55128l
551285
551236
55772
55877

55870A
SC876E

555914
555918

555924
£L892R

55550
5561

Table 6

5r90 Content of Foreign Soils

Turkey #1
Turkey 2
Turker ;13
Ttaly
Turkey

Ankara,
Anlara,

Turkey
Turkey

lebanon
Iebanon

Beirut,
Beirut,

Terbol,
Tervol,

Iebanon
Isbanon

Damascus, Syria
Paris, France
Tokyo, Japan
Tokyo, Japan
Dakar, F.,7, Africa
Algiers, Algeria
Algiers, Algeria
Dakar, F 7, Africa
Jew Delhi, India
New Delhi, India
Durban, S. Africa
Aden, Saudi arabia

Belo Horizonte,
Brazil

27

C°l%2§Zi°“ Derth Sr?0 (S.U.) g Ca/ft? I'n/=3
Feb, 1954  0-2"  2.hl + 0,13 33,2 2.3
Febe 1954  0-2" 1,52 + 0,05  29.5 1.3
Feb, 1954  0-=2" 1,29 + 0,06  30.h 1.1
Feb, 1955  O-L"  1.6L + 0,05  88.2 4.0
Feb, 1955  0-L" 1,28 + 0.07 106,k 38
Feb, 1955  0-L" 2,4 + 0,2 38,
Feb, 1955  O-l" 1,017+ 0,12 19.8; °
Feb, 1955  0-bL" L. + 0,2 2.1 ¢
Feb. 1955  O-4" 1,227+ 0.13 | 20,5
Feb, 1955  0-L"  2,0h + 0,33 29,0, ‘
Feb, 1955  O-L" 1,56 % 0,12 17,7,  2:d
Feb, 1955  0-L" 1,10+ 0,10 62,6 2.5
Feb, 1955  0-L" 0,69 + 0.05 66,2 1.3
Febe 1955  O-L" 3,74 # 034 20,3 2.1
Feb, 1955  O=L4"  5.86 + 0,29  18.9 3.1
Feb, 1955  0-L"  3.71 + 0,14 Ll 0oLi2
Feb, 1955  O-4" 1,20+ 0.08  60.0 2.0
Feb, 1955  O-L" 2,9 + 0,2 53.5 Lol
Feb, 1955  O-L"  9.31 + 0,7k 1.3 0.3:.
Feb, 1955  0-4" 0,40 + 0,02  20L.8 3.0
Feb, 1955  O-L" 0.6} + 0.05 300.6 5¢5
Feb, 1955  O-L"  L.L3+ 0,19  12.6 1.6
NYCO
Feb, 1955  0-k" 1,02 + 0,06 150.9 4.3
Mar, 1954  O-L' = 5,3+ 2,1 0,77 0.1
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Table 6 (Cont'd)

Belts, Collectien
No, Iocation Date Depth Sr”0 (8,7.) g Ca/ft2 ‘lic/ms?
5L289  Belo Horizonte, Mare. 1954  O-L" 7.1+ 0.7 Q.84 0.17
Brazil

5648 S30 Paulo, Brazil Jan. 1956 0-6" 3.0L + 0.27 21,0 1,8
561150 Asuncion, Paraguay Jan. 1956 0-6" 11.3 + 0.8 6.1 1.9
581,56 Lima, Peru Jan, 1956 0-6n 0.60 + 0,04 L2.7 0.6°

5647 Antofagasta, Chile Jan. 1956  0-3' 0.k + 0,04 1.7 0,02

NYOO

S7



I. Human Bone
In all cases, the date of samdle corresnends to the
date of death or post-mortem,

CIIICAGO SUWSHINL RESULTS FOR PERIOD
DECTIMER 1, 1955 TO AUGUST 1, 1956

Saggle

A, Newborn (under 30 days)

1.

2,

United States

a.

Furnished by Dr, Shields Jarren, Cancer Research

Institute, New Erngland Deaconess Hospital,
Boston, Massachusettis,

(1)

(2)

CL 993: Aze 10 days, AS5-317, December
22, 1955, vertebrae, 5,14 7 ash, 1,% g
Ca,

CL 999-P: Age 9 davs, A55-326, December

30, 1555, vertebrae and ribs, 4.55 g ash,

1.62 g Ca,

Foreign, Southern Hemisvhere

e

Santiago, Chile: Furnished by Dr, Juan Vial,
Cathnlic Universit:r School of iedicine, San-
tiago, Chile. Collectinn arrangerents made
by Dr. R, B, "iatson, Rockefeller Foundation,
Rio de Janeiro, Brazil,

(1)

(2)

(3)

(L)

()

(6)

CL 717-P: Age ! days, August 2, 1955,
femur, ribs and sternum, 0.51 g ash,
0.37 g Ca,

CL 718-P: Age 2 days, August 10, 1955,
femr, ribs, sternum, vertebral column
and parietal, 7.1 g ash, 2.7 g Ca.

CL 720-P: Agre 2 days, Au-sust 11, 1955,
ribs, sternum, vertebral column and
parietal, 6.7 g 2sh, 2,55 g Ca,

CL 722-P: Age 5 davs, August 12, 1955,
ribs, sternum, vertebral column &nd
parietal, 6,1 2 ash, 2.39 g Ca.

CL 723-P: Age 3 days, Aupust 13, 1955,
ribs, sternum, vertebral colum2 and
parietal, 6,3 ¢ ash, 2,33 g Ca,

CL 726-P: Age 9 days, August 18, 1955,
ribs, sternum, vertebral colum and
parietal, 4.5 g ash, 1.67 g Ca,

29

Sunshine Units

0,70 + 0.0k

0,45 + 0,10

1.2 £ 0.3

0.17

I+

0,03

0.15

I+

0.05
0,31 * 0,0k
NYOO

0.1L + 0.0k

0.33 * 0.06

A,



B,

b,

30
Sangle Sunshine Units

Iima, Peru: Furnished by Dr, Alberto Hurtado,
Maternity Hospital of Lima, Collection arrange-
ments made by Dr. R, B. Watson, Rockefeller
Foundation, Rio de Janeiro, Brazil,

(1)

(2)

(3)

(L)

(5)

(6)

(7)

(8)

(9)

CL 812-P: Age few hours, July L, 1955, <0.l5
ribs and femur, 0,903 g asnh, 0,33l g Ca,

CL 809-P: Age few hours, July 6, 1955, 0.kl + 0,16
ribs and femur, 1,26 g ash, 0,46 g Ca.

CL 80h: Age few hours, August 3, 1955, <0,2
ribs and femur, 5.1 g ash, 1,96 g Ca,

CL €07: Age 6 days, A #95-2L7, August L, £0,6
1955, ribs and femur, 2,4 g ash, 1l.11 g Ca,

CL 606: Age few hours, A #55-251, August <0,7
8, 19°5, ribs and fermr, 1.26 g ash,
Ooh9 g Cao

CL 810-7: Age 8 days, A #55-2L6, August 0,36 + 0,12
S, 1955, 1,83 g ash, 0,58 g Ca.

CL 811: A4ge few hours, A #55-2L5, August 0,7 + 0.1
5, 1955, ribs and femur, 2, g ash, 0,99
g Ca,

CL 808-P: Age 10 days, h #55-365, Sep~ 0.6l + 0,28
tember 9, 1955, ribs and femur, 1,08 g
ash, 0.4 g Ca,

CL 805-P: fige 1l days, A #95-357, Sep~ 2,16 + 0,40
tember 10, 1955, ribs and femur, 1.2 g
ash, 0.52 g Ca,

Children (30 days to 15 y=ars)

1, United States

a,

Furnished by Dr, Shields Varren, Cancer Research
Institute, Mew England Deaconess Hospital,
Boston, !lassachusetts,

(1)

(2)

CL 850-P: fige 8% years, lassachusetts, 0,13 + 0,0L
435102, april 15, 1955, vertebrae,
5.47 g ash, 2,26 g Ca, - NYGU
CL 851: 4age 2 10/12 years, Massachusetts, 40,21
455-103, .pril 16, 1955, vertebrae, 5.1

g ash, 1.8L g Ca,

o/



(3)

oy

(5)

(6)

(7)

(8)

(9)

(20)

(11)

(12)

(13)

(1h)

(15)

Sammle

CL 852-P: ..7e 7 months, Rhode Island,
A55-10L, april 18, 1955, vertebrae,
5.18 g ash, 1.82 g Ca,

CL 855-P: /ge 1l months, liassachusetts,
A55~10b, April 21, 1955, vertebrae,
L.L2 g ash, 1.23 g Ca,

CL 856-P: .ge 7 vears, liassachusetts,
A55-109, april 21, 1955, vertebrae,
6.1 g ash, 2.37 g Ca,

CL 854-P: .age 2 3/L years, lassachusetts,
4155-110, Jpril 2L, 1955, vertebrae, 3,69
g ash, 1,38 g Ca,

CL 862-P: .ge 6 vears, Few York, ..160953,
Joril 29, 1955, ribs, 6.97 g ash, 2,64 g
Ca,

CL 853-P: .= L years, lassachusetts,
455-116, Jipril 30, 1955, vertebrae,
2.55 g ash, 0.97 g Ca.

CL 860-P: ..ge 1} years, assachusetts,
455-117. May 7, 1955, vertebrae, 6.56 g
ash, 2,L0 g Ca,

CL 859-P: ..ge 3 1/12 years, Talifornia,
A55-122, Mz 6, 1955, vertebrae, L.31 g
ash, 1.57 g Ca,

CL 854-P: ..ge 6 weeks, lassachusetts,
.126, May 10, 1955, vertebrae, 2.30 g ash,
0085 g Ca.

CL 857-P: ..ge 5 2/12 years, New Hampshire,
21417286, May 18, 1955, vertebrae, 3.88 g
ash, 1,29 gz Ca,

CL 992-P: .ge 11} months, Maseachusettis,
155~30L, December 1L, 1955, vertebrae,
3.71 g ash, 1,21 g Ca,

CL 995: ..ge 10 years, liassachusetts,
\55-319, December 22, 1955, vertcbtrae,
Lh.21 g ash, 1.52 g Ca, -

CL 994~P: ..ge 13 years, lorth Carolina,
.55-318, December 23, 1955, vertebrae,
31.L5 g ash, 11.5 g Ca.

31
Sunshine Units

0,82 * 0,08
0.65 * 0.12
0.22 + 0,0
0.29 + 0,08
0,28 + 0,03
0.6371 0.19
0.23 *+ 0.0h
< 0,10
0.71 + 0,20
o.ﬁﬁ>§\o.12
0,69 + 0,12
1.4 + 0.2

NYCO
0.26 + 0407

62



C.

(16) CL 996: ..ge 3 years, Mascachusetts,
..55-320, Decenber 23, 1955, ribs and
vertebrae, ©,33 g ash, 2.,0L g Ca.

(17) CL ©98-P: ..ge 21 vears, Massachusetts,

.55-325, December 28, 1955, vertebrae
and ribs, 9.90 g ash, 3,02 g Ca,

(18) CL 1000-P: .ge 1l years, Massachuseits,
.55-327, December 30, 1955, vertebrae and

ribs, 33.L8B g ash, 10.3 g Ca.

(19) CL 1071: ..ge 6 years, Jew York, ..56-1,
Jamary 1, 1956, vertebrae, L.95 g ash,

1,65 g Ca.

(20) cCL 1002: .ee 1 1/3 vears, Massechusetts,
AS5-2, Jmuary 1, 1956, vertebrae, 2,25 g

ash, 0,82 g Ca,

(21) CL 1703: .ge 7 weeks, nassachusetts,

SBo-3, January 2, 1952, vertebrae, 2.97

g asy, 1.C4 g Ca,

(22) CL w00L-P:r gz 2 3/L vears, Rhode Island,
A50-5. January L, 1956, vertebrae, 6.8 ¢

ash, 1,91 g Ca.

(23); CZ 1075-P: lgze 5 months, Wew Hanpshire,
A3t=0, Junmuery 6, 1956, vertebrac and

riks, 6.95 g ach, 2,16 ¢ Ca,

(24) CL 1707-P: .2e 2} vears, liassachusetts,

f6-30, January 10, 1956, vertebrae,
5:98 g aSh, 1.73 g Ca.

.dults {over 15 years)

1.

United States

aae

Furnislied by Dr, Shields Tarren, Cancer Research

Institute, New England Deaconess Hosvital,
Boston, liassachusetts,

(1) CL 863-P: Three samples combined, age
range L0-LL years, iassachusetts, ribs,
sterna and vertebrae, 51,2 g ash, 17,7 g Ca.
(a) #16106€, age Ll years, Hay 5, 1955,
(b) #55A56, age LO years, May 26, 1955,

(c) #161952, age LO years, June 8, 1955,

Sunsh:

0,60

0.7 ¢

0021 :

0.6 +

1.7 +

0.8 -

0.97

02

0,046
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Sample Sunshine Units
(2) CL 663-P: Four samples combined, age 0.036 + 0,009
range 49-57 years, 88.L7 g ash, 33,2 g
CB., . .

(a) #159893, age 57 years, Rhode Island,
Narch 12, 1955,

(b) #159920, age Sk years, lassachusetts,
March 15, 1955,

(e) #16070L, aze L9 vears, lassachusetts,
April 19, 1955,

(d) #55ALO, age S7 years, Hassachusetts,
Aoril 22, 1955,

(3) CL B6L-P: 8ix samples cormbined, age range 0,076 + 0,007
51-t7 yvears, Massachusetts, vertebrae,
75.38 g ash, 25.6 g Ca.
(a) :#16093L, are ©3 vears, April 29, 1955,
(b) #161007, aze 52 -ears, May 3, 1955.
(c) #55AL9, age 57 wvears, lar 9, 1955.
(d) #55A50, age 51 wears, liey 13, 1355,
(e) #16198L, age 55 vears, June 10, 1955,
(f) #163751, age 51 years, September 7, 1955,
(L) CL 866-P: Three samples combined, age 0,029 + 0,005
range 61-69 vears, Massachusetts, femurs,
131,1 g ash, L9.9 g Ca.
(a) #161533, age 69 years, Mav 21, 1955.
(b) 17161659, age 61 years, May 26, 1955.
(c) #161820, age 67 vears, June 3, 1955, NYOO
(5) CL 865-P: Six samcles combined, age range 0,11 + 0,03
63-69 years, HMassachusetts, vertebrae and
clavicle, 75.0 g ash, 26,8 g Ca,
(a) #161093, age 67 vears, May 6, 1955,
(b) #18113L, aze €7 years, May 7, 1955,
(c) #5BAS1, aze 69 jears, May 1L, 1955,

(d) #955A55, age 89 vears, May 23, 1955.

6y



b,

(6)

(7

(1)

Sample
(e) 161675, age €7 vears, Kay 27, 1955,
(f) #161787, age 63 years, June 2, 1955,
CL 867-P: Five samples ccibined, age range
71-77 vears, Massichusetts, femurs, 228,2
g ash, 91,1 g Ca,
(a) #161028, age 76 years, May 6, 1955,
(b) #16156l;, age 77 vears, May 23, 1955.
(c) {61650, age 72 vears, May 26, 1955.
(d) #161789, age 71 years, June 2, 1955,
(e) 4162106, age 71 years, June 15, 1955,
CL 850-P: Seven samples corbined, age
range 70-81 vears, vertehrae, stermum

and ribs, 1h€.3 geash, SS.4 g Ca.

(a) #161001, 2ge 70 years, Connccticut,
Yay 2, 1955,

(b) #16129L, age 73 years, Rhode Island,
hay 13, 1955,

(¢) #161539, age 7., years, Massiachusetts,
May 23, 1955,

(d) #161605, age 80 years, lMassachusetts,
May 2L, 1955.

(e) #161807, age 81 years, Massachusetts,
June ?, 19550

(f) #161920, age 70 years, New England,
June 8, 1955.

(g) #161985, age 75 years, Massachusetts,
June 9, 1955

Furnished by Dr. R, Rasterlik, Argonne Cancer
Research lospital, University of Chicago,
Chicago, Illinois, -

CL 638: Four samples combined, age
renge 1i0-L7 years, Chic ago, 52.3 g ash,
19,79 g Ca.

(a) #9386, age L6 years, April 7, 1955,

3L

Sunshine Units

0,025 + 0.003

0,031 *+ 0.007

NYOO

_{;0002



2,

De Dentine

1.

Sample Sunshine Units

() #9370, ace L7 years, April 12, 1955.
(c) wohll, age LO years, lMay 6, 1955.

(d) 79426, age L1 years, May 20, 1955,

Foreign, Southern He:misphere

Qe

b,

Brazil; Furnished by Dr. T'aolo Conto, Faculdade
de !'edicina, Uriversidace de Recife, Pernarbuco,
Brazil, Collection arrangements made by Dr. R,

B. ‘Jatson, Rockefeller Foundation, Rio de Janeiro,
Brazil.

(1) CL 770-P: Age 18 years, Recife, January 0.1l + 0,05

1, 1955, clavicle, 5.£9 g ash, 2.25 g Ca,

(2) CL 767: Age 2L years, Recife, January <0,09
20, 1955, humerus, 8,32 g ash, 3.22 g Ca,

(3) CL 76€: Agze 2L PFears, Recife, lMarch 13, 20,16
1955, metacersals and phalanges, L.71 2
ash, 1.08 g Ca,

(L) CL 76%: Age 28 vears, Lecife, Aucust 31, <0,07
1055, ferwur, 12,2k g ash, L.75 g Ca.

. R ¥ . A
Brazil: Turnished by Dr. Jairo Camara, Faculdade
de Kedicina, Universidade de Niras Gerais, Lelo
3 ’
Horizonte, Erazil, Collecticn arrangements
made by Dr. E. B, “atson, Rockefeller Founda-
tion, Rio de Janeiro, Brazil,

(1) CL 739, Age 3l wvears, Margue, July 20, 40,02
1955, sternum and cartilape, rib frag-
rents, 9.7 g ash, 3.1L g Ca,

(2) CL 76L-P: Ape 30 years, Belo Horizonte, 0.12 + 0,02
September 9, 1955, 1L.27 g ash, 5,06 g Ca,
- NYGO
CL 665-P: Permanent teeth from persons dver 19 0,026 + 0,011

yvears of age, Bristol, Bngland, furnished by Dr,

Shields Jarren, Cancer Reszarch Institute, New

England Deaconess Hospital, Doston, ilassachusetts,
#13, collected Jamuary to april 1955, 32,32 g ash,

12,5 g Ca.

66
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ggmple Sunshins Units

If. Animal Bone
A, United States

1, Chicago 'Hlkshied Farms: Collected by Dro Es A
Mamell. * - . . H

a, CL 813-P: Ieg bone of Holstein-Angus, age 0,51 + 0,03
1} vears, ilckee Farm (#9), iHellzanry County,
Illinois, killed September 22, 1955,
1374 g ash, 35.3 g Ca,

b, CL 1012-P: Steer leg bones, age 19 months, 2,09 +0.11
Suanson Farm (#3), Tinnebago County, Illinois,
¥illed middle of November 1755, 279.8 g ash,
19.%5 g Ca,

c. CL 1011~P: O3teer leg hone, age 15 months, 5,50 + 0,27
Grabow Farm (1), Rock County, Tisconsin, -
killed Jamuary 15, 1956, Ll:0,2 g ash, 122,6
g Ca, .

2. Interlaboratory check sample, Cornell lamb bone,
New York, age 6 months, furnished by Yr. Lyle T,
alexander, Beltsville ;!051512, killed September
15, 1955, Four replicates assayed as individual

samples,

a, CL €Ll: Cornell lamb bone i¥31, 24.06 g ash, L5 + 0.3k
£.96 g Ca,

b, CL 842: Cornell lamb Lone #32, 25,07 g ash, S.l: + 0,23
9.26 g Ca,

ce CL 8L43-P: Cornell lamb bone #33, 2L.86 g 6.98 + 0.3k

ash, 8,26 ¢ Ca,

de CL 84L4~P: Cornell lamb bone #3L, 2L.95 g LS + 0.2l
ash, 11,1 g Ca,

3+ Interlaberatory check sample, calf tone, gge 9
months, Tifton, Georgia, Beltsville #551188,

killed last wezk in Octcber 1555, NYOO

a, CL 972: 31,8 g ash, 12.05 g Ca, 12,9 + 0.6
b, CL 973: 30,87 g ach, 11,2 g Ca, 10.3 + 0.3
c. CL 974-P: 32,93 g ash, 12,2 g Ca, 12,7 + 0.7
de CL 975~P: 31,45 z ast, 11,9 g Ca, 11.L + 0.6

67



Sagalg

B, Foreign, Southern He:isvhere

1.

CL 1130-P: Lamb bones, ilontaro Valley, Huan Cayo,
Peru, collected by Dr, i, Drosdofi, ICA, USOL to
Peru, Eeltsville #U61:75, received l'zy 23, 1956,

11“102

g ash, 13.L3 g Ca,

' IIi. Animal Products

As Cheese

1.

2.

United States

d.

b,

Ce

ds

€.

CL 707-P: Domestic Swiss, -{isconsin, 15 lbs,
purchased from V. Berg, Chicago, August 25,
1955, manufactured April 19, 1955, 281.,2 g ash,
51.0 g Ca.

CL 826: Demestic Minster, Dodge Countwr, Vis-
consin, 19,5 lbs, purchased from V. Berg,
Chizago, November 30, 1955, manufactured
October 11, 1955, 2?1.5 g ash, 20,0 g Ca.

CL 838: Domestic Swiss, Green County, Tis-
consin, 13.75 lbs, vvrchased from V, Berg,
Chicago, Noverber 30, 1955, menufactured
Sertember 2, 1955, 212,5 g ash, 56.4 g Ca.

CL 1036-P: Domestic !dinster, Jisconsin, 17 3/k
1bs, purchased from V. Berg, Chicego, March 16,
1956, manulactured Januarr 1956, 122,2 g asi,
6,53 g Ca,

CL 1038-F: Donestic Swiss, ‘fisconsin, 15;- 1bs,
purchased from V, Berg, Chicago, karch 15,
1956, manufactured December 1955, 160,2 g ash,
12-8 g Ca.

Foreign, Northern Hemisphzere

Qe

b.

Ce

CL 254~P: Imported Danish Blue, Denmark, 19%
lbs, purchased from V, Berg, Chicago, October
21, 195L, manufactured in April 195L, 174.86 ¢
ash, 16.6 g Ca,

CL 708-P: TImported Sviss, Switzerland, 12 1bs,
purchased from V, Berg, Chicago, August 95,
1955, nanufactured in Februar" 1055, 217.,

ash, 40,0 g Ca,

CL §39: Irported Striss, Switzerland, 12.5
lbs, purchased from V, Berg, Chicago, Novem=-
ber 30, 1955, manufactured llay 1959, 157.3 g
ash, L2.53 g Ca.

x.

37

Sunshine Unite

7|h8‘1 Oohh

10,4 + O.L
647 + 043
6.8 + 0,2
3.37 » 0,21

L.70 * 0,28

0465 + 0.05

24,27 + 0.13

NYOO
9.33 + 0.2

6%
2



d.

T

CL 1037-P: Imported Sulss, Sritzerland, 15
los. purchased from V, Jerg, Chicago, March
16, 1956, mGHULBCbUPGd in June 19‘5, 79.9 ©
ash, 13.7 g Ca,

CL 849: Tmported Danish Blue, Denmark, 18,25
Ivs, purchased from V, Berg, “hicago, Novewber
30, 19;5, wrnufacturcd in July 1955, 136,86 g
ash 130 g Ca,

CL 1035-P: Imported Danish Blue, Dermark, 18%
1hs. purchased from V, Berg, Cricagn,
1555, manulactured Fall-Jinter, 1655, 159.1 g
aSh; thh g Cac

3, Foreign, Southern Hemisphere

de

B, Milk

1, Fresh i

as

b,

Coe

de

£,

Ee

h.

ie

Je

CL 6A9-P: Cheddar, Perth, Australis, 2 1hs,,
Beltoville #558L1, recelved June 20, 1955,
3!4-7 g as"l, 7.59 g Ca,

-

2k from Chicago Dairies

CL A73-P:
1952, !

4305‘

Dairy,
3,02 g

Boviman
g asli,

nurchased June 1,
Ca,

CL 7C1-P: DBorden

-Ps Dairy,
19555 ohco g 5-‘Sh,

12-0 g

purchased August 1,
Ca,

CL 702-F:
1955, 6.3

CL 703-P:
1955, 77.7

CL 7L6-P:
1955, £1.7

Wdanzer Dairy,
g ash, 11,5 g

purchased Augu
Ca.

st 1,

Bovman Duiry,

purchased Angust 1,
g ash, 12,8 g

Ca,

Bowman Dairy,

purchased October 3,
g ash, 11,0 g

Ca,

CL 747-P: “lanzer Dairy, purchased October 3,
195, 57.0 g ash, 9,8 g Ca.,

CL 748-P:

Borden Dairy, purchased Octooer 3,
1955, 29,1

g ashy L.SL g Ca,

CL 7h49~P: Dure iilk Ass'n., purchased October
3, 1955, 5L4.7 g ash, 8.0 g Ca. -

CL 626~P: Boman Dalrv, purcnased No»emtnr 1,
1955, £2,7 o ash, 15.2 g Ca.

CL 827-P: “Wanzer Dairy, purchased lcvember 1,
1955, 85,5 g ash, 14,9 e Ca.

36

Sunciine Unite

March 16,

1,06 + 0,05

2.6 + 0,2

11.0 + 0.7

1.25 + 0.13

2.3 + 0,19
1.92 + 0,10
1.96 + 0,09
2.3l + 0,12
1.L7 + 0,08

NYOU

1.72 + 0,09

0.11

9

73



ke

1,

M,

N

O

P

Qe

S,

U,

Ve

Ze

ad,

bb.

Samnle

CL 029~P: Pure
9’ 1955, 5"-192 g aSh, 902 g Cao

CL 365-P:
1955, 25.8 g ash, L.91 g Ca.

CL 3870~P: “anzer Dairy,
1955, 83.8 g ash, 12,6 g Ca.

CL 875~P:
7, 1955, 52,8 g osh, &.,L0 g Ca.

CL 958: Borden Dairy,

purchaced January 3,
1956, 79.2

g ash, 11,5 g Ca.

CL 959: Bowman Diary, purchased Januar 3,
1956, 25,3 g asn, 3.9 g Ca,

CL 950:
1955,

Tanzer Deiry, purchased Jaruary 3,
25.8 g ash, 1.C7 g Ca,

CL 967: Pvre Milk Ass'n., purchased Jarnuary
5, 1955, 55,8 g ash, 3.L7 g Ca.

CcL '1011. .
1956,

‘Janzer Dairy, nurciesed February 1,
21.8 g ash, 3.09 g Ca.

CL 1015: Bovman Dairy, purchased February 1,
1956, 27.7 g ash, h.22 g Ca.

CL 1016: DBorcen Dairv, wurchased February 1,
1956, 31.L g ash, 5.06 g Ca.

CL 1017-P: Pure Milk Ass'n,, purchased
February 9, 1956, 9.55 g ash, 1.38 g Ca,

CL 1028-P: Bowman Dairy, purchased March 1,
1956, 22.2 g ash, 3.22 g Ca,

CL 1029-F: T"anzer Dairy, nurchased ilerch 1,
1956, 62.0 g ash, 7.9 g Ca,

CL 1030-P:
1956,

Borden Dairy, purchased ilarch 2,
2,2 g ash, 3.49 g Ca.

CL 1031-P: Pure Milk Ass'n., purchased
liareh 5, 1956, 52,0 g zsh, 7.36 g Ca.~

CL 1057-P: Bouman Dairy, purchased 4pril 2,
19556, h7.2 g ash, 7.43 g Ca,.

CL 1058-P: Borden Dairy, ourchesed April 2,
1936, 37. g ash, 5.08 g Ca,

3¢

Sunghine Units

:%1k Ass'n., purchased November

Bo'man Dairy, purchased Decerber 1,

purghased Dececmber 1,

Pure ™illk Ass'n,, purchased lecember

2,03 + 0.09
2,35 + 0,15
2,58 + 0.15
2.68 + 0,14

3.12

]+
D
.
N)
n

767 :'_ Oob

3.2 + 0.1

' 3.10 : O|O9

2.80 + 0,08
3.5 % 0.2
3.50 + 0,14
2,62 + 0,17
3,05 + 0.20
2.5 + 0,13
2.99 + 0,29
1.25 + 0,12
NYGCO

2,20 + 0,13

3!21 :'- 0018

10

7H



Lo

Sample Sunshine Units

cc, CL 1063-P: Pure Milk ass'n., purchased 2433 + 0,13
April 2, 1954, 403 g ash, 6.34 g Ca.

dde CL 10Ai-P: Wanzer Dairy, purchased April 2, 2,51 + 0,16
1956, ©6,L g ash, 7.L0 g Ca,

ee, CL JO09-P: ‘Tanzer Dairy, purchased May 1, 2.23 + 0,13
1556, 23,9 g ash, 3.1l g Ca.

ff. CL 1070-P: Bonen Dairy, purchased May 1, 1.53 + 0,13
1956, 69.6 7 ash, 7.28 g Ca.

2. Other United States !ilks

a, Interlaboratory check sample, pcidered whole,

New York, furnishad by Health and Safety
. Laboratory, New York Operations Office, U, S.

Atomic Energy Comaission, processed October
29, 1555,
(1) CL 889-P: LS.2 ¢ ash, 7.12 g Ca. 2.1 * 0.2
(2) CL B90-P: L&,.2 g ash, 7.12 g Ca. 2.6 + 0.2
(3) CIL &91: 33,1 g ash, 6.62 g Ca. 2.h + 0,2
(4) CL 892: LlL.3 g ash, 7.68 g Ca, 2.5 + 0.2

3. Foreign, Southern Hemisphere

ae CL 694~P: Powdered skim, Waiton, lew Zealand, 0.77 * 0,07
Bzltsville #551052, manufactured February 7,
1955, 80.8 g ash, 17.8 g Ca.

b, CL 693-P: Poudered vhole, Waiton, New Zealand, 0,70 + 0,07
Beltsville #551051, menufactured February €,
1955, 51.8 g ash, 11,2 g Ca,

IV, Botanical

A, Chicago Milkshed: Collected by Dr. L. T, hlexander,
Plant Industry Station, U, S, Department of Agricul-
ture, Beltsville, !llarrland and Dr., Z. a. ifartell,
Enrico Fermi Institute for Nuclear Studies, Uniyersity

of Chicago, Chicsgo, Illinois, Septenber 29 and 30, 1955, NYQO

1. CL 75L-P: &i1falfa, Svanson Farm (#3), Winnebago 13,6 + 0.8
County, Illinois, 90.6 ¢ ash, 11,L g Ca.

2. CL 755-P: .dfalfe, Holcems Farm (#L), Rock County, 19,2 + 1.0
Wisconsin, 20,0 g ash, 3.79 g Ca.

3+ CL 750-P: Red clover, Premo Farm (#6), Columbia 255
County, Wisconsin, 119, g ash, 20,5 g Ca,

|+

1.3 »”

7%



Sample

L, CL 752~P: i1falfa, Kurpeski Farm (#7), licHenry
County, Illinois, 172.2 7 asn, 20,4 g Ca.

Se CL 757-P: ilfalfa, iustin Farm (#8), lcHenry
County, I.linocis, £3.5 g ash, 11,6 g Ca,

6., CL 751-P: Lidino clover and bromegrass mixture,
ticlee Farm (#9), lcHenry Countr, Illincis, 62.6
g ash, 10,2 ¢ Ca,

7. CL 756-P: f1falfa, Van "Jinkle Farm (#11), Will
Connt:-, Iilinois, 115,1 g ash, 15.3 g Ca,

8. CL 753-P: .dfalfa, Csrver Fara (:12), Will County,
Tliinois, 53.2 ¢ ash, 11.2 g Cc,

Other United States

l. Interlahoratory chect samle, Berrmuda grass,
Tifton, Genrgia, Beltsvillg #551528, harvested
in June 1955,
ae CIJ 965{—P: 1223.).5 g B.Sh, h.?l g Ca.

b. CL 970: 12L.l g ash, L.39 g Ca.

2. Interlaboratory check sample, mixed hay, New
York, furnished by Dr., L, Alexander, Beltsville
#551513, grown during ..wgust 2nd Septerber 1955,
a. CL 847-P: Cornell 52, 90.5 g ash, 12,0 g Ca.
b, CL 848-P: Cornell 'L, €9,7 g ash, 12,0 g Ca.

3. Brawley, California: Furnished by Edward Noble,
Southmestern Irrigation Field Station, Collec-
tion errangements made by Dr, Lyle T, alexender,
Plant Industry Statjon, U, S, Department of Agri-
culture, Beltsville, }aryland, January 5, 1956,
as CL 1059-P: Iettuce, 57,3 g ash, 2,68 g Ca,
b, CL 1060-P: Broceoli, 7L.L g ash, 7.90 g Ca.
c. CL 1061-P: Peas, 56,1 g ash, 5.67 g Ca.

d. CL 1062-P: 4lfaifa, L9,9 g ash, 5.43 g Ca,

bl

Sunshina Units

7.05 + 0.33
38,0 + 2,0

30,5 * 1.7

5076 -"'_ 0029

2.73_+0,18

42,0 + 1.9

IL0.0 200

|+

19,7 + C.B

|+

17.9 + 0.9

NYOOU

0439 * 0,05
0,25 + 0,08
1.3L + 0.08

2,13 + 0.22

T

/3



Ve

Soil

J’L .

A1l Scil samples listed below were obteined by Dr, L, Te

Samplg

Idexarder ard exi-acted at the Suil Swvey Laboratory,
U. S, Departmni of ;grlculture, Beltsvilie, Yaryland,
Durirg the Scrin- of ;050, the Beltsviile laboratory

discontinued ths 2amenium acetate extraction procedure
in favor o ele.tlrudialysis extraction. The method of
extraction is indicated for eacn sample, Soil Survey

Laboratory zialyses on these samples include the deter-

mination of Ha, K, Mg, Ca ani 3r,

Chicage Milkshed: Collected by Dr. L. .\lexander, Soil
Survey latorztory, Plant Industry Statior, W,
ment of gricuiture, Belteville, iferyland, and Dr. E, ..

Martell, Enrico Fermi Institute for Nuclear Studies,

Unxverqltv of Chicago, Chicago, I111n01s, September 29

and 30, 1055

1.

2,

3.

k.

CL 1019: Swanson Farm (#3), Winnebago County,
Illinois, Carrington-like silt loam, B=litsville
#551503, M, iC extraction.of L4 l~s, soil, 0-8"
depth, 20,0 g oxalate, 7.5 g oxide, 5.39 g Ca.

Holcomb TFarm (7L4), Hock County, 'fisconsin,
Carrington silt loam,

a, CL 956: Belisville #551500, NH;iC extraction
of L lbs. s0il, 0-2" depth, 12,I g oxalate,
6.82 g oxide, 3.06 g Ca.

b. CL 957: Beltsville #551501, NH)iC extraction
of 4 1lts, soil, 2-6" depth, 12,1 g oxalate,
6.21 ¢ oxide, 3,18 g Ca,

CL 1018: Preme Farm (#6), Columbia County, ‘fis-
consin, Miami silt loam, Beltsville #551502, NH)..C
extraction of 4 lbs, soil, 0-6" depth, 11.25 g
oxalate, 3,94 g oxide, 2, 79 g Ca,

Kurpesk1 Farm (#7), McHenry County, Illlnois,
Yiami silt loam,

a, CL E86: Beltsville #551,96, Sample .., NH).C
extraction of k4 lbs. soil, 0-8 or 77 . dpptg
8.51 g oxalate, 3.21 g oxide, 2.2L g Ca,

b, CL 887: Beltsville #551197, Sample B, WH).C
extraction of L 1lbs. soil, 0~8 or 7" depth,
8,90 g oxalate, 3,35 g oxide, 2,36 g Ca,

S. Depart-

b2

Surshlnﬂ Unitr:

—— e

26,7 + 1.0
3.81 + 0,1k

15.0 + 0.5

11,9 + 0.5

NYGO
12.6 : OOS

73

K



Sarmple

S+ austin Farm (#8), Mclienry County, Illinois,
Miami silt loam.

a, CL 1020: Beltsville #55150L, MH,..C extraction
of L 1lbs, soil, O=2" depth, 5,71 g oxalate,
2,21 g oxide, 1,57 g Ca.

b, CL 1021: Beltsville 551505, NH)..C extraction
of 4 Ibs, soil, 2-6" depth, L.08 g oxalate,
1.6 g oxide, 1,19 g Ca.

6., licKee Farm (#9), licHenry County, Illinois,
Drummer silty clay loan.

a. CL £88: Beltsville #551L498, Ni)..C extraction
of i Ibs. soil, 0=2" depth, 30.25 g oxalate,
11.31 g oxide, 7.04 g Ca.

[ng
.

CL 95%: Beltsville #551L59, WH)..C extraction
of L 1bs, soil, 2-6" depth, 30.6 g oxalate,
17.LY g oxide, 7.91 g Ca.

7. Van Winkle Farm (;/11), "7ill County, Illinois,
Plainfield sand,

as CL 1022: REeltsville ,/551508, IH)AC extraction
of L 1lbs, soil, 0-2% depth, L.31 z oxalate,
1.66 g oxide, 1,19 g Ca,

b, CL 1023: Beltsville #551509, NHhAC extraction
of L lbs, soil, 2-6" depth, 2.l g oxalzate,
0.9L g oxide, 0.57 g Ca.

8e Carver Farm (#12), Till County, Illinois, Plain-
field sand,

as CL 10zl4: Beltsville #551510, MH)AC extraction
of 4 1bs. soil, 0-2" depth, L.lL3 g oxalate,
1,70 g oxide, 1,22 g Ca,

b, CL 1025: Beltsville #551511, MH)AC extraction
of L4 Jbs, soil, 2-6" depth, 2,98 g oxalate,
1,15 g oxide, 0.67 ¢ Ca.

B, Other United States Soils
1, Interlaboratory check sample, Tthaca, New York,
September 15, 1955, electrodialysis extraction of
L 1bs. soil, 0-2" depth,

a. CL 1039: Beltsville 5511864, 18,28 g oxalate,
6.93 g orxide, L.,96 g Ca,

L3

Sunshine Units

L9.9 + 1.5

906 :'_ Olh

10,0 + O.bL

6L45 it 1.3

1440 + 0.7

NYGCO

21'5 : 1.3



Ce

2,

3e

Sanple

be CL 10LO-P: Beltsville :/501106B, 10,22 g oxalate,

6.8l g oxide, L.(9 g Ca,

Interlaboratory check sample, Tifton, Ceorgia,
November 2, 1955, elecirodialysis extraction of
i 1bs, soil, O-4" depth,

a. CL 10L1-P: Beltsville #551323., 0.690 =
oralate, 0426 g oxide, 0,185 g Ca.

be CL 1042: Beltsville #551523B, 0,59 g oxalate,
0.22 g oxide, 0,15 g Ca.

CL 1127: Brawvley, California, Beltsville #56316,
collected January 5, 1956, electrecdialysis extrac-
tion of L Ibs, soil, 0-&" depth, 16,50 g oxalate,
6435 g oxide, L.5L g Ca.

Foreign, Northern Hemisvhere

1,

3.

L.

Se

CL 1055: England, Beltsville #5L675B, obtained
by Dr., L. Adlexender in July 1954, extracted by
fusion of a 100 gram subsammle of a L 1lb, electro-
dia’yzed soil sample, 0-3" depth, L.1% g oxalate,
1.59 g oxide, 0,135 g Ca, (1.2 + 0.3 dpm SrC
total samnle activity.)

CL 1095-P: Calcareous, Paris, France, Beltsville
#5561);, obtained ty Dr, L. Alexander, February
16, 1955, electrodialysis extraction of L lbs,
soil, 0-h" depth, 29.30 g oxalate, 11.05 g oxids,
7490 g Ca,

CL 881: Italy, Deltsville #55772, obtained by Dr.
L, Alexander, February 5, 1955, Ni)AC extraction
of L 1bs. soil, O-L4" denth, li3.1 g oxalate, 16.5L
g oxide, 11,5 g Ca,

CL 882: Turkey, Beltsville {55£77, obtained by
Dr, L, Alexander, February 7, 1955, WH)iC extrac-
tion of L 1lbs,. soil, 0-L" depth, LL.5 g oxalate,
16,96 ¢ oxide, 12,0 g Ca,

CL 883: Turkey, 3eltsville #55128L, obtained by
Dr. L, Alexander, Februvery 28, 195L, KE)AiC extrac-
tion of U lbs, soil, 0-2" d=pth, 42.0 g oxalate,
16,31 g oxide, 11.5 g Ca, ]

CL 88L4: Turkey, Beltsville 7551235, obtained by
Dr, L. Alexander, February 28, 195k, 1)/ C extrac-
tion of L 1os. £0il, 0-2" depth, 47.5 g oxalate,
18,28 g oxide, 12,8 z Ca,

Lk

Sunshine Units

17.8 + 1,0

161 * 12
178.2 + 7.1

<043

0,69 + 0,05

1,64 + 0,05
1,28 + 0,07

2.y + 0,13

NYOQ

1052 : 0,05

15

78
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Pe

10,

ll.

12,

13,

15,

Sample

CL 689: Turkey, Beltsville #551286, obtained by
Dr. L, Alexander, February 2&, 195L, }H)AC extrac-
tion of L 1bs, soil, 0-2" dooth, 53.9 g oxalaie,
20,67 g oxite, 13.6 7 Ca,

\
CL 1046-P: Calcareous, Kohler Yard, Turkey,
Beltsville #55078., obtained by Dr. L., Alexander,
February 7, 1955, electrodialysis extraction (L8
hour period) of § 1bs. soil, O-L4" depth, 17.11 g
oxalate, 5,50 g oxide, L.72 g Ca.

CL 1047-P: Calcareous, Kohler Yard, Turkey,
Beltsville /558782, obtain=d by Dr, L. ..lexander,
February 7, 1955, electrodialysis extraction
(additional 2L hour veriod) of I lbs, soil, O=L"
depth, 10.6l g oxalate, L.03 g oxide, 2.88 g Ca,

CL 1094-P: Calcareous, Damascus Syria, Beltsville
i#55590, obtained by Dr. L. .ilexander, February 11,
1955, electrodialysis extraction of L 1lbs. soil,

0-L* depth, 20.30 g oxalate, 7.70 g oxide, 5.50 g Ca,

CL 104B-~P: Calcareous, Beirut, lebanon, Beltsville '

#555911, obtained by Dr, L. dlexander, February 10,
1955, electrodialysis extraction (L8 hour period)

of L 1bs, soil, O-L" depth, 14,05 g oxalate, 5,35 g

ovide, 3.63 g Ca.

CL 10l:9~P: Calcareous, Beirut, lebanon, Beltsville
#55591B, obtained by Dr. L, ilexander, February 10,
1955, electrodialysis extraction (additional 2l
hour period) of l, lbs, soil, O-4" depth, 9.0 g
oxalate, 3.L1 g oxide, 2.LL g Ca.

CL 1050-P: Calcareous, Terbol, Iebanon, Beltsville
#55592.., obtaired by Dr. L. ilexander, February 10,
1955, electrodialysis extracticn (L8 hour period)
of L Ibs, soil, O-=lL" denth, 16.68 g oxalate, 6,31
g oxide, L.52 g Ca,

CL 1051-P: Calcareous, Terbol, Iebanon, Beltsville
#555928, obtained by Dr. L, ialsxander, February 10,

1955, electrodialysis extraction (additional 2l hour
period) of 4 lbs, soil, 0-L" depth, 10.32 g oxalate,

3.91 g oxide, 2,6 g Ca,

CL 1140-P: fden, Saudi JArabia, Beltsville #55786,
obtained by Dr. L, alexander, February 1955,
electrodialysis extraction of I lbs. soil, O=U"
depth, 13.99 g oxalate, 5.L5 g oxide, 3.69 g Ca,

LS

Sunshine Units

1,29 + 0,06

2.4 + 0,2

1,01 + 2,12

1,40 + 0,10

i + 0.2

1,22 + 0,13

]+

2.0L

]+

0.13

1.56 + 0.12

NYQuU

1,02 + 0,06

76

7R



D.

16,

17.

18.

19,

20,

21.

224

23,

Sample

CL 1099-P: Calcareousy ..lzeria, PReltsville

#5507, obtained by Dr. L, alexander, February 15,
1955, electrodialysis extracti~n of L lbs. seil,
0-L" depth, 20.0 g oxalate, 7.57 g oxide, 5.41 g Ca.

CL 1100-P: Calcarzous, ..lgeria, Beltsville
{'556L8, obtained by Dr. L, .Jexander, February 15,
1955, elsctrodialysis extraction of L les, soil,
0=l depth, 26,75 g oxalate, 10,16 g oxide, 7.26 g
Ca (less 1 g Ca added during last step of electro-
dialysis rrocedure),

CL 1095-P: Dakar, F.7. .\frica, Beltsville #555L5,
obtained by Dr. L. .Jexzander, February 13, 1955,
electrodialysis extraction of i lbs. soil, Q-L"
depth, 8.66 g oxalate, 3.26 g oxide, 2.33 z Ca (less
1 g Ca added during last step of electrodialysis
procedure ).

CL 1136~P: Dakar, Fi. ..frica, 3ecltsville i#556L6,
obtained by Dr, L. .:lexander, Fcbruary 1L, 1953,
electrodialysis extractirn of i Ihs, soil, O-h"
denth, L.38 g oxalate, 1.75 g oxide, 1.27 g Ca (less
1 g Ca added dwing last stcop of electrodialysis
vrocadure),

CL 1137-P: New Delhi, India, Beltsville ,55672,
obtainad by Dr, L, .dexarder, February 1, 1955,
electrodielysis extracticn of I s, soil, 0=-4L®
depth, 29,99 g oxalste, 11.LS ¢ oxide, 0.03 g Ca.

CL 1136-P: Mew Delhi, India, Reltsville #55073,
obtained by Dr. L, .Jdexonder, February 1l, 1955,
electrodialysis extraction of L lrs, soil, 0-L"
depth, 35.5 g oxalate, 13,62 g oxide, 9.6 g Ca,
CL 1096-P: Tokyo, Japan, Beltsville #556L3, ob-
tained by Dr, L, .lexander, Fcbruary 10, 1955,
electrodialysis extraction of L lbs, scil, O=!"
depth, h.997 ¢ oxalate, 1,09 g oxide, 1.35 g Ca,

CL 1097-P: Tokyo, Japan, Reltsville ;#556Lk,

obtained by Dr. L, dlexonder, February 10, 1955,
electrodialysis extraction of L lbs, soil, O=L
depth, 5.74 g oxalate, 2,17 g oxide, 1.55 g Ca,

Foreign, Southern Hemisphere

1.

CL 1044~P: Brazil, Beltsville #54288, obtained
by Dr, L. .lexander, Harch 2, 195, NH;.C extrac~
tion of L bs. seoil, O-4" devth, 0,32 g oxalate,
0.12 g oxide, 0,09 g Ca,

L6

Sunchine Tnit:

1,20 + 0,08

2.90 : 0020

3071 : O.lh

9,31 + 0.7k

0.0 + 0,72

0.6 + 0,05

i+

374 + 0.3L

5.86 + 0.29

i+

NYOO

53+ 2,1

17

7K



VI,

2.

3.

L

Se

Te

Samqlg

CL 1045-P: Brazil, Beltsville 54289, obtaired
by Dr. L, .lexander, Harech 2, 195k, IiH)..C cxtrac-
tion of L 1bs, soil, 0-L" depth, 0.99 g oxalate,
0.38 g oxide, 0,27 g Ca,

CL 1135-P: S%o Paulo, Brazil, Beltsville :#96LLS,
obtained by Dr. L. .ilexander, January 30, 1956,
electrodialysis extracticn of L lbs. soil, O=-4"
depth, 7.32 g oxalate, 2,90 g oxide, 1.96 g Ca,

CL 1129: Lima Peru, Baltsville #5615€, obtained
by Dr. L, ..lexander, Jamary 9, 1956, =lectro-
dialysis extraction of L 1lbs, soil, 0=6" depih,
15,57 g oxalate, 9.0l g oxide, L.29 g Ca,

CL 1128: ..ntofagasta, Chile, Beltsville i‘S6LLT,
obtained by Dr, L. .lexandzr, January 13, 1956,
electrodialysis extractimm of U lbs,. soil, 0-3¢
depth, 9,35 g oxalate, 3,58 g oxide, 2.56 g Ca.

CL 1134-P: ..suncion, Paraguay, 3eltsville /56450,
obtained by Dr, L. .lexander, January 27, 1956,
electrodialysis extraction of L lbs, soil, O-6M
depth, 5.79 g oxalate, 2,42 g oxide, 1,53 g Ca (lcss
1 g Ca addecd during last step of electredialysis
procedure),

CI, 1139-P: Durban, Natal, S, ..frica, Beltsville
#55777, obtained by Dr. L, ..lexander, February 15,
1955, electrodialysis extraction of L 1lbs, soil,
O-L' depth, 6.42 g oxslatz, 2,55 g oxide, 1.509 g Ca,

Precipitation

e Chicago, Illinois: Samples were collected in galvanized

tubs placed on the roof of Jones Chemistry Laboratory,

University of Chicago. For all samples, the equivalent
precipitation in inches derived f{rom sample volume and

collecticn arza is given,

1.

2,

3.

CL 290: Rain, 0,264 gal., 0.1L3" equivalent, col-
lected Octcber 15, 195! to October 18, 199k,

CL 382: Rain, 1.62 g2l,, 0.82" equivalent, collec~
ted 1645, December 31, 195L to 0700, January 6,
1955, "

CL 356, 357 & 358: Snow, 0,30L gal., 0,16" equiva-
lent, collected January 2%, 1955 to February 3,
1955,

L7

Sunsiine Uaits

7.1 + 0.7

3.,0L * 0,27

0,60 + 0,04

1+

Ooh}»l

i+

0,0

11.3

1+

0,75

L3 + 0,19

don/gal

1003 : 003

hoa i Ou‘l

NYOQuU
21,2 + 2,1

0]

el



L.

Se

Se
10,

11,

12,
13,

1.

15,

16,
17,
18,

19,

Sarnle
Ateemamln et

CL 363: Snow, 1.17 pal., 0.50" ecuivalent, col-
lected 0L0O, Fetruary 3, 1955 to 1500, February
lo, 19550

CL 436-P: Rain and hail, 0,526 gal., 0.27" equi-
valent, collacted 1LL5, ldavch 3, 1955 to 1000,
March Y, 1955,

CL L429-P: Eain, 1,73 zal., 0.73", collected 1400,
YMareh 7, 1555 to 11430, March 21, 1955. ("wet!tub)s

CL h161-P:
llarch 10,

Rain, 1,0 ral,, 0,53", collected 1530,
1955 to 0900, iHarch 15, 1955, (Mwet! tub)

CL 477-P: Rain and snow, 1,58 gal., C.C5", collec-
ted 1530, larch 1, 1955 to 1000, April L, 1955,
("aet” tub)

CL 592-P: Ra‘n, 1,0 z2l,, 0,71" e~uivalant, cnllzc=-
ted 0730, April 21, 1955 to 1715, April 2b, 1955,

CL 617-P: Rain, 0,098 ~al.,

0,05" equivalent, col-
lected 180C, April 28,

1955 to 0930, iey 13, 1955,

CL 618~P: Rain, 0.43 7al,, 0,22" ecuivalent, col-
lected 1800, April 24, 1255 to 0930, lfay 13, 1985,
(coversd tub)

CL 619-P: Rain, 0,5LE ral,, 0,28", collected 1£00,
Aoril 28, 1955 to 0930, liay 13, 1955, ("wet! tub)

CL 627-P: Rain, 0,85 gal,, 0,L3" equivalent, col-
lected 1100, May 13, 195% to 1130, ilay 23, 1955,

CL 623-P: Rain, 0,90 zal,, 0.46" equivalent, col-
lected 1100, May 13, 1955 to 1230, lar 23, 1955,
(covered tuh)*

CL 6L5-P: Rain, 3.L8 gal., 1,7€" eguivalent, col-
lected 1700, liay 23, 1955 to 1030, June 6, 1955,
(covered tub)s

CL 6L46-P: Rain, h.9L gal,, 2.52%, collected 1700,
lay 23, 1955 to 1330, Jure 6, 1955, ("wet! tub):

CL 648-P: Rain, 0.77 gal., 0.,39" equivalent, col-
lectsd 1700, Hay 23, 1955 to 1030, June 6, 1955,

CL 6L7-P: Rain, 0,35 gal., 0,18" equivalent, col-
lected 1200, June 6, 1955 to 1245, June 7, 195%,

CL 6L49-P: Rain, 0,37 gal., 0.19" equivalent, col-
lected 1245, June 7, 1955 to 0950, June 9, 1955,

L8

133 + 9
106 + 6

78+ 5

270 + 12

22+ 5
NYOO
60 + 3



20,

21,

224

274

30,

31.

32,

33,

Sample

CL 661-P: Rain, 1,12 gal,, O,57" eynivalent, col-
lected 0950, June 9, 1955 to 1035, June 10, 19%.

CL 692-P: Rain, 2,38 gal,, 1,21" equivalent, col-
lected 1200, June 1k, 1955 to 1030, suly 25, 1955.

CL 705-P: Rain, 7,16 cal., 3.67" eguivglent, col~
lected 1030, July 25, 1955 to 1L0O, ‘mgust 7, 1955.

CL 706-P: Rain, 0,435 cal,, 0,22" eguivelent, col-
lected 1100, Angust 7, 1955 to 1100, August 22,
1955,

CL 727t Rain, L.29 gal., 0,22" equivalent, collec-
ted 1100, august 22, 1955 to 0500, August 30, 1955.

CL 7L3-P: Rain, 0,56 gzl,, 0,3L" equivalent, col-
lected 1100, Auvgust 20, 1955 to 1350, September 21,
1955,

CL 7hL~P & 7LS~P: Rain, 2707 eal,., 1,06" equiva-
lent, collacted 1350, September 21, 1955 to 1458,
September 29, 1955,

CL 741-P: Rain, 1,97 ~al,, 1,00" equivalent,
collected 1L58, September 29, 195% to 1611,
October S, 19550

CL 762~-P: Rain, 2,03 gal,, l.Lk" ecuivalent,
collected 1611, October 5, 1955 to 1033, October
5, 1975,

CL 763-P: Rain, 3,12 gal., 1,75" ecuivalent,
collected 1033, October 6, 1955 to 1117, October
?, 19550

CL 771~P: Rain, 1,07 ral., 0.55" equivalent, col=
lected 1110, Octcber 7, 1955 to 1027, October 12,
1955.

CL 772-P: Rain, 1,16 gal., 0.59" equivalent, col=-
lected 1027, October 12, 1955 to 1021, October 17,
1955,

CL 799~P: Rain, 0,79 gal., 0.'0" ecuivalent, col~
legted 1021, October 17, 1955 to 0811, Octoher 2L,
1955,

CL 625-P: Rain, 1,04 g2l,, 0,53" equivalent,
coliected 0811, October 2k, 1955 to 1010, October
31, 1955,

-

L9

2.8+ 0,2

3045 + 2.3

[
.
-3
=
+

+ 0,10

1,7

rd
*
n

§+

0.3

n
L]
W

1+

0.5

1,70 + 0.29

26,5 + 1.5

NYOO
10,1 + 0.5

$0

&L



B,

Sample dor/-al
3. CL 629-P & B30-P: Rain, 1,8L cal., 0,9L" eguiva- 21,0 + 1,0

lent, collected 1010, Cctober 31, 1$%5 to 1030,
Novemver 17, 1955.

35, CL £31-P: Srov, 0.535 cal., 0,27" equivelent, col- 22,3 + 1,0
lected 1030, Hovember 17, 1Y55 to 099, Novemder 21,
1955.

36, CL &37-P: Rain, 0,147 gal., 0.075" equivalent, col= 36,0 * L.7
lacted 09.9, November 21, 1955 to 0920, November 23,
1955,

37, CL 8iu0-P: Snov, 0,122 721,, 0.052" equivalent, 11.7 + 2,7
collectzd 0920, November 23, 1955 to 10855, Novem-
ber 25, 1955,

38, CL 871-P: Snowr, 0,116 g&l,, 0,059" ecuivalent, 28,6 + 3.k
collected 1055, Noverber 28, 1955 to 1100, Decem~-
ber 2, 1953,

39, CL 872-P: Srow, 0.31 zale, 0.16% equivalent, col- 19,0 + 1.k
lected 1100, December 2, 1955 to 1120, December 5,

1955.

40, CL 95L~P: Snow, 0.15 52l,., 0,077" ecuvivalent, 53+ 17
collected 1120, December 5, 1955 to {800, December
21, 1955,

11, CL 976-P: Snow, 0,082 =al,, 0,0L2" eguivalent, Lo + 25

collected 0800, December 21, 1955 to 1115,
January 16, 1956,

#* See discussion, "Test of Rain Collection
tethod," paze 13 of this revort.

Insoluble Residue from Chicago Rains

1, Insoluble residue from rain, CL 320: 1,82 gal,,
0.930" equivalent, collected December 24, 1354
to Dccerber 27, 1954, The filtered insoluble’
residue was fused with sodium carbonate before assaye

Total Sr90 activity insoluble residue: 0,8 dpm
Total Srf0 activity in solutiocn: L9.2 + 0,5 dp

=]

2. Insoluble residue from rain, CL LO7 & LOB: 0,71 gal.,
0.36" equivalent, collacted February 18, 1955 to 0900,
February 21, 1955, The filtered insoluble residue was
fused with sodium carbonzte hefore assay. -

Total Sr99 activity insoluble residue: 0.7 + 0.1 dpm

Total Sr90 activity in solution: 29,9 * 1,5 dpm

a:

NYOO

3
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D,

Sl
Sarple dpn/zal

“jashin-ton, D, C,: Collected at the Naval Research
Lahoratory. Samples were talen by direct fall into gal-
vanized tubs on the roof of one of the NRL buildings.

The precinitation in inches is that reported by the local
“Jeather Bureau station Tor the period of sample collection,

1, CL 790: Rain, 2.L0 gal., C,%1", collacted 2000, 3.3+ 1L
April 11, 1955 to 0LOO, April 12, 1955.

2, CL 791~P: Rain, 2,92 gal., 0.638", collected 0030 25.6 + 3.5
to 1500, April 1l, 1955,

3, CL 792: Rain, 0,645 gal., 0.21", collected 2215 39,0 + 1.7
to 2400, april 1, 1955,

L, CL 793~P: Rain, 1.60 gal,, 0.23", collected 2100,  L6.7 * 2.2
April 21, 1955 to 02LS, Anril 22, 1355,

5. CL 79L4: Rain, 0,697 gal., 0,21", collected 0415, 195,0 + L.3
April 2, 1955 to 0200, April 25, 1955,

6, CL 795~P: Rain, 2.30 gal., 0.37", collected 1500, 15.5 + 0.6
April 25, 1955 to 0700, inril 26, 1955, '

7. CL 797: Rain, 0.771 zal,, 0,19, collected 1630 112,9 + 2,0
to 2030, May 20, 1955.

8, CL 798<P: Rain, 1.17 gal., 0.29", collected 12L5 1.92 + 0,22
to 1L0O, lay 22, 1955.

Pittsburgh, Pemnsylvenia: Collected by the MNuclear
Science and Engineering Corporation, Samples were taken
by direet fall into galvanized tubs on the roof of the
laberatory building. The precipitation in inches is that
reported by the local Teather Bureau station for the
period of samnle collection,

1. CL 676<P: Rain, PL-20-%/, 2.47 gal., O.L8", col- 16.6 + 1.5
lected 1200, July 10, 1955 to 1000, July 19, 1955,

2. CL 877-P: Rain, PL~21-W7, 5,70 gal., 0.65", col- 18,8 + 1.L
lected 1000, July 19, 1955 te 1100, July 25, 1955.

3. CL 878-P: Rain, PL-22-F7, LU0 gal., 0.60", col- 8.2 + 0.5
lected 1100, July 25, 1955 to 0900, July 28, 1955,

4, CL £79-P: Rain, PL-23-R7, 1,98 gal., 0.18", col- 8.7 + 1.0
lected 0900, July 26, 1955 to 1000, August-6, 1955, NYOO

5. CL 961-P: Rain, P1-2)}-®R7, 0,06 gal,, 0,18", col- 10.8 + 1.0

y 2 s 3 -

lected 1000, Auzust 6, 1955 to 1500, Auzust 8, 1955,

6. CL 962-P: Rain, PL~25-K7, L,91 gal,, 1.96", col- 5.55 + 0,32
lected 1500, August 8, 1955 to 1630, August 11, 1955, ¥2
; \
N



To

9

10.
11'

12,

14,

‘15.
16,
17.
1€,
19.
20.

21,

Sarnle

CL 982-P: Rain, PI-26-R', 7.6 gal., 2.24", ccllec-
ted 1630, August 11, 1955 to 1030, august 16, 1955.

CL 983~P: Rain, PL-27-K7, L.D0 gal,, 1.71", collec-
ted 1030, August 16, 1955 to 1700, August 23, 1955.

CL 963-P: Rain, PI-28-R7, 0.395 gal., 0.66", col-
lected 1700, August 23, 1955 to 1600, iugust 31,
1955,

CL 96L4~P: Rain, PL-29-F7, L. gal., 1.84", collec-
ted 1600, Auzust 31, 1955 to Sevtember 28, 1955,

CL 965-P: Rain, PL-30-RV, 2.0 gzal., 0,75, collec-
ted September 28, 1955 to October 10, 1955,

CL 966-P: Rain, PL-21-R/, 3.9 gal., 1.32", collec-
ted October 10, 1955 to October 18, 1955,

CL 984-P: Rain, PL-32-R, 0.465 gals, 0.09", col-
lected October 18, 1955 to Dctober 20, 1955,

ted October 20, 1955 to 1615, Octoter 2h, 195%5,

CL 986-P: Rain, PL-~3L-R/, 0.508 ezl., 0.26", col-
lected 1515, October 2L, 1955 to 1700, October 29,
1955,

CL 987-P: Rain, PL-35-F7, 0,715 gal., O,LO", col-
lectcd 1700, October 29, 1955 to 06L5, October 31,
1955,

CL 968-P: Rain, PL-36-R7, 0,15 gal., 0.31", col-
lected 085, October 31, 1955 to 1630, November 12,
1955,

CL 989-P: Rain, PI?-B'?-H—I, 001‘02 gal., 0.08"’ COl-—
lected 1630, November 12, 1955 to 1630, November
1k, 195S.

CL 990-P: Rain, PL-38-X7, 6,18 gal., 2.25", col-
lected 1530, November 1, 1955 to 1100, Foverber
21, 1955, -

CL 1032-P: Rain, PL-39-%7, 2,06 gal., 0.35",
collected 1100, November 21, 1955 to 1L0O, Decem-
ber 3, 1955 .

lected 1400, December 3, 1955 to 11:00, December 1k,
1955,

dpm/e al

31+ 3

83+ 5

g2

31,6 * 2.6

9,75 + 0,59

10,7 + 0.6

1h,2

i+

34,0

I+

1621 +

0.6

1.6

4
(@]
o

(@]

60,0 + 2.9

22,6 + 1.k

L3+ 0

.19

NYQOO

17.0+ 1

319 + 24

.0

33

H



Vit.

53

Sanple dor/gal
22, CL 1033-P: Rain, PL-l1-F7, 0,025 gal., 0.05", 520 + 60

collected 110D, December 1L, 1955 to 11,00, Decem-
ber 2L, 1955,

23, CL 1066~P: Rain, PI-L2-FE7, h.3L gal., 2,63", 29 + 3
collected 11,00, December 2L, 1955 to 1000, February
3, 1956,

24. CL 1068-P: Rain, PL-L3-R7, 6.05 gal,, 2.10%, 16.9 + 1.3
collected 1600, Febivary 3, 1956 to 1000, February
13, 1956,

25, CL 10(9-P: Rain, PL-L\-R7, 4.10 gal., 2.95", col-  32.2 + 1.9
lected 1000, February 13, 1956 to 1400, February

7y 1956,
26, CL 1090-P: Rain, PI-LS-R:, L..55 gal., 0,76", col- 52 + 3
lected 1420, FeLruary 27, 1956 to arch 6, 1956,
27. CL 1091-P: Rain, PL-LG-R7, 6.60 gal., 3.13", col- 28

|+
LN

lected 1800, larch 6, 1954 to 1200, March 2L, 1956.

28, CL 1092-P: Rain, PL-47-Tf, 2.5% gal., 1.21%, col- L7 + k
lected 1200, larch 24, 1956 to 100C, April 1, 1956,

“ieter Cther than Preciritaticn

A

CL 1093-P: Tap water, PI-51-T., 13.2 gal., Pittsburgh, 1.33 + 0.1k
Pennsylvania, collected by iluclzar Science and Engineer-
ing Corporation, March 2, 1956 to iferch 13, 1956,

CL 732: Sea water, surface samnle, LO liters, atlantic

Ocean, collected at Ldol9'V, L8207/, by U. S. Coast

Guard, Station 58LL, Anril 28, 1955, (Depth cf therino-

cline ~100 meters) - NYOO

Total Sr90 Activity: U.3 + 0.3 dbm
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Air Concentration
Air filter samples provided by lir, I, H. Blifford, Naval Research
- Laboratory, 'fashinyton, D. C. Collections were made on army
Cherical Corps Type V filters of 200 square inches area and of
heavy asbestos fiber composition,

sr90 Surface air Concentration, “fashington, D, C.

Volume
CL No. Collectinn Period (££3x10-6)  DprT Sr90/101¢3
20LD April 5-8, 1953 L.5 18,6 + 0.7
20l October 2-6, 1953 1.7 h1.1 + 3.0
204B October 6-9, 1953 3. 30,5 + 1.1
130 October 12-15, 1953 3 70 + 12
514-P  Aoril 3-5, 1954 2,92 91 + 1
20LE ipril 8-10, 1954 . 2.6 6.i + 0,2
204C April 9-11, 199k 1.7 125+ 5
204F Aoril 10-12, 195 3.k 258 + 6
515-P April 12-1Y, 198) 1.95 65.5 + L.6
20LG fpril 1517, 1954 3.7 1.0 ¥ 0,5
2013 foril 17-10, 195 2,8 20,7 + 0.6
516-P Apre 29-Hay 1, 1954 3.0 32.2 + 2.6
895-p Yay 5-T, 1954 2.33 210 + 12
517-P Hay 11-13, 1954 2.76 313 ¢ 2,2
§96-P Hay 17-19, 1954 2,59 120 + 7
515-P May 2L~26, 195 2,61 216 + 11
897~-P HMay 28-30, 1954 3.60 133+ 7
519-P June 1-3, 195L 2,90 66.3 # L.l
89¢-p Junz 14-17, 195k L.h5 79+ 6 NYOO
899-P June 23-256, 1954 3.79 51+ 3
520-P July 16-17, 1954 1.88 L7.0 + 2.4
521-P July 2L-24, 195 2,56 73.5 * 5.2



-

CL No. Collection Period
522-P July 26-29, 1954
900--P July 30-.ug. 2, 1954
901-P August 2-7, 195L
902-P august 7-9, 1954
903-P august 2B8-29, 195l
I October 1-3, 155L
$05-P Cctober 5-8, 195k
906~P October 16-18, 195)
907-P October 246-28, 19%L
L01-P November 1-3, 19%hL
908-P November 7-8, 1954
909-P Novermber 15-16, 195
910-~P November 22-2L, 1954
02-P Decemoer 1-2, 195L
411~P January 3-l, 1955
12-P February 5-6, 1955
413-P February 10-12, 1955
913-P February 17-18, 1955
523-P February 22-23, 1955
52)~P Yarch 3-lL, 1955
525-P Harch 7-8, 1955
S26-P March 13-1k, 1955
527-P Yarch 16-17, 1955
91)~P March 21-23, 1955
528-P March 22-23, 1955
509D Farch 27-28, 1955

Volume

(££3x10-6)  DPM sr90/106£13
3466 b8.0 + 3.9
2,95 200 + 10
5.4l 59 + 5
2,92 210 + 13
1.82 380 + 25
3.39 112 + 7
3.56 0L + 6
2.69 198 + 1Y
2.26 251 + 17
2.9 120+ 7
1.15 225 + 1k
1.28 175 + 10
1.96 9L + 11
1.6 103+ L
1.26 281 + 6
1.7 127 + S
2.9 2Ll + 10
1.51 191 + 11
1.1 202 + 11
1.7% 270 + 13
1.5h 394 + 20
1,07 267 + 16
1.62 310 + 15
2.27 98 + 7
1,74 393 + 20
1,80 2L + 5

55
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Volume
CL No. Collection Period (f£3x10-6)  peM 5r90/106113
773-P April k-5, 1955 1,32 8L + L
77L-P April 11-12, 1955 1.93 71.5 * 3.3
775-P April 18-19, 1955 2,27 65 + 6
776-P April 25-24, 1955 1,82 22,5 + 1.
777-P Yay 2-3, 1955 1.34 709 + 52
778-P May 10-11, 1955 1.54 265 + 12
779-P May 17-18, 1955 1,37 L78 + 16
780-P May 2L-25, 1955 1,69 755 + 33
917-D June 16-17, 1955 1.3 710 + kO
918-P August 5-8, 1955 . 3.0 300 + 20
919-P August 12-16, 1955 L.S1 Lo + b
920-P August 19-22, 1955 3.5 12 + 6
921-P August 26-29, 1955 3.6 226 + 16
922-P Septerber 26-27, 1955 1.53 158 + 9
923-P September 29-30, 1955 1.69 2L+ 8

p—

B. Sr90 Surface Air Concentration, Foreign Locations NYOQO
There is considerable uncertainty in the air volumes of samples
collected at Kodiak, TeA., Port Lyautey, F.li,, and Yokosuka, Japan
because the flow rate is not directly recordeds For the earliest
reports of air filter data for these three locations, the rated {low
rate times the total collecticn period was taken as the collected
air volume, Because the flow rate falls off substantially as dust
accumulates on the filter, those sam»les were overestimated in
volume and thus the revorted air concentration data vere too low,
It is considered that a better estimate of their air volume is
provided by the average 'Tashington, D, C, volumes for equivalent
collection neriods, On this basis, the relative air concentration
data should be considerably improved, although their absolute
value mar be in error by as much as 50% or so. All the earlier
reported air filter data for Kodiak, Port Lyautey and Yokosuka
have been estimated on this basis, and the new results are presen-
ted below,

#]

P



1. Kodiak, T. A,

57

Volume
CL No,  Collection Period (££3x10-6)  DPM Sr90/106£t3
924-P  May 27-Jupe 3, 1952 ~lbb ~L.8
926-P  June S-July 1, 1952 ~h5 ~baT
925-P  Jure 11-17, 1952 ~Ue3 ~9.5
927-P  July 8-16, 1952 ~Lok ~6,8
928-P  July 2L~29, 1952 ~he2 ~ke9
929-P  Aug, 29-Septs k, 1952  ~L.2 ~1.1
930-P  Sept, 18-25, 1952 ~l,2 ~1.1
931-P  October 9-16, 1952 ~h.2 <1,0
932-P  October 23-30, 1952 ~h2 047 + 042
131 November 18~23, 1953 ~h.2 ~50
205C February 9-15, 195k ~Ue3 ~27
205D2  February 15-18, 1954 36 ~242
205E February 18-22, 195k ~U40 ~10
933-P  March 17-22, 1954 ~he2 ~36
93Lh-P  April 19-26, 195L ~lh ~61
935-P  May 17-2l, 195 ~bal ~ 18
936-P  June 14~21, 1954 ~lL.l ~ %0
937-P July 19-26, 195 ~kJh ~31
939-P  Septembér 24-26, 195 ~3,0 ~35
9LO~P  October 15-18, 1954 ~3.6 ~6,1
ho3-P  Oct, 30-~Nov, 1, 1954 ~3.0 ~21
9L1-P  November 20-22, 195k ~3.0 ~17 NYQU
LOL-P  December 1-2, 1954 ~1.9 ~180
942-P  December 16-19, 195k ~3.6 ~Th
L1L-P January 1-2, 1955 ~1,9 ~24L0 3§



S8

Volume
CL Neo. Collection Period (£63x10-6)  DPM Sr90/106t3

L15-P  February 1-2, 1955 ~1.9 ~230
535-P  March 1-3, 1955 ~3.0 ~71
781-P  April 1-3, 1955 ~3.0 ~200
782-P  April 30-May 2, 1955 ~3,0 ~62
783~P  June 30-July 1, 1955 ~1.9 ~180
943-P  August 5-7, 1955 ~3.0 ~53
9hli~P  September 1-3, 1959 ~ 3.0 ~1h0

Port Lyautey, Fo. M, -

2068 July 9-11, 1953 ~ 3,0 ~1h
206C July 11-13, 1953 ~ 3,0 ~5h
206D July 13-16, 1953 ~3.6 ~15
20642  Sept. 30-Oct. 1, 1953  ~1,9 ~22
206E1 November 2-9, 1953 ~b.h ~26
Lo5-P  November 8-9, 1954 ~1.9 ~140
S5L9~P  November 21-22, 1954 ~1,9 ~180
L406-P  December 3-L, 1954 ~1,9 ~200
L16-P  Jamary L-6, 1955 ~3,0 ~53
530-P  Feb, 2B8-}arch 2, 1955 ~3,0 ~500
531-P  March 6-8, 1955 ~3,0 ~390
$32-P  March 16-18, 1955 ~ 3.0 -+280
533-P  larch 22-2l, 1_955‘ ~340 ~110
784-P April 1-3, 1955 ~ 3.0 ~390
950-P  april 15-17, 1955 ~ 3,0 - ~590 NYOO
785-P  May 1-3, 1955 ~-340 ~6L0
951~P  May 15-17, 1955 ~3.0 ~150
786-P YMay 31l-June 2, 1955 ° ~ 3.0 ~1300



3.
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Volume
CL No.,  Collection Period (rt3x10-6)  DPM Sr90/1065t3

952-P June 1L-16, 1955 ~3,0 ~310
953-P June 29-July 1, 1955 -.3,0 ~130

Yokosuka, Japan

417-P  February 1-3, 1955 ~3.,0 ~150
534-P  Yarch 1-3, 1955 ~3,0 ~200
787-P  April 1-3, 1955 ~3.0 ~12
768-P  May 1-3, 1955 ~3.0 ~270
769-P June 1-3, 1955 ~3,0 ~110
9L5-P  august 1-3, 1955 ~ 3,0 ~1
946-P  lmgust 15-17, 1955 ~3,0 ~170
9L47-P  September 1-3, 1955 ~ 3,0 12
9L48-P  September 23-25, 1955  ~ 3.0 ~70

] NYOO



