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INTRODUCT ¥ON

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 results of Sr70 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 /intarctic 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 uzust 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. atomic Energy

1., E, .., Martell, The Chicago Sunshine Method; iAbsolute ..ssay of sr?0 in
Biological Materials, Soils, “jaters and .ir Filters, Enrico Fermi
Institute for luclear Studies, University of Chicago, May 1956.

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

The results have been discussed to a considerable extent by . F, Libby.2’3

2. "I, F, Libby, "Radioactive Strontium and Radioactive Fallout," Science
123, 657 (1956). - 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
hunan br~ne 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 calecium, Results for
water and air samyles are reported in disintesrations per minute of Sr0 for
convenient reference earple volumo,

Samles asszed by the Nuclear Science and Engineering Corvoration,
Pittsburgh, Pennsylvania, under subcontract, are designated by the letter npn

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



DISCUSSION OF RWSULTS

I, 5r90 Surface ‘ir Concentration Data

Larpe air blower samples, collected over the last several vears at tie Naval
Research Laboratory, Jasaincton, D, C. bv I, H., Blifford and associates, were
made available to us for Sr?0 assav, Collections were made on .rmy Chemical
Cernz T:pe V filters of 200 square inches area and ol heavy asbestos tiber
comnosition., Collection volumes ranzed from about 1 to S million cubic fest
of air for collecticn reriods of one day to one week., The large blower samples
which were analvzed from Sr?0 were collected from four locations: Yashington,
Dy Co; Kodiak, /ldeska; Port Lyautey, French liorocco; and Yokosuka, Janpan. &
sumnary ol the Sr%0 concentration data{ together -rith the location, collection
veriod and sauple volure for each sample, is presented in the last section of
this revort,

The "lashinpton, D, T, Sr?0 zir 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 loedins of filtersat the Jashiniton, D, C, station., This curve was
obtained from ifr, Blifford at the Haval Research Laboratory, who indicated
quite large variations of individual collection volumes from the average
values sho'm,

The data “or the three foreinn stations are presented in Figure 3, For
these, the collection volumcs were not monitored and the volume of each saple
was estimated br assumine the effect of dust loading observed at %ashington, D.C-

NYOO
(Figure 2) applied equally well 2t these other locations. The necessity of
makine this zssumption imposes a restriction on comparison of relative air

concentrations for tha our locations but dces allow us to consider the change

S4

in air concentration with time at each location,



NRL, Washington, D.C.

Fig.l: Srgo Surface Air Concentration
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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 shiouws a
marked ~eneral increase following the Ivy ard Castle tests and thus appears to
directly relate to the increased stratostheric storage followinz thers tests,
The gzeneral equivalsnce of the concerntrations observed for the four stations,

n reoranliccl locatior, is streng indication that relatively

[oh

£

widely separsted
old Zehris 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 weanons tests fer vhich
tronosoheric washout rates of sever~l weeks or less have been estinated,.

An air filter device, horizontally oriented near the ground surface in
zeraral will not collect large narticles which fall directly or varticles
tra »ed in raindrons. Instead, it wili colleet a portion of tucse psrtiéles
' ich nix domwarc between rains end nersist in surface air rlus scie of the

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

3]

acavenzing efficienc: of rains is low, Thus, the 5r70 surface eir concorira-
tion data do not nccessarily relate to the total devosition rate in ary direct
T2 NEr,

The Sr?0 concentratisns observed in surface air Guring the Fall 195 and
Soring 1905 are an order of magnitude lovwer than the limited U, 3, and british
reasurements of uppver trovospnere concentratisn during the same reriod, Tle
nubers are not necessarily inconsistent when consideration is given to dilutio
vy cleaner surface air during downmard mizing, to reduction resultins I'rom
scavenging bv rains, and to remcval from surface air by the filtration action
of vegetaion foliare and the action of fon an_dew. The mean troposph-re

NYOO
concentration of Sr70 is undoubtedly a factor of § to 10 times higher than

surface air values an?d tius corres onds to a total tropospheric air burden of

crec megaton of fission or so. These cousiderations provide additisnal basis



9
for the argument that the sr?? surface air ccncentrétiﬁn data relate tc stratos-
nheric debris since th: total fission vield represented by this source will
cererally mask the Sr90 produced in tests of small atomic weavons, The low
concentrations observed at Kodiak Auring Junc and July 1952 rrovide the nost
convincing argummt that levada tests and thus srall wosnons tests gensrally,
contribute n2gligibly to the 5r90 concentration observed on surface air filters,

Thus, it zorears that the measureient of Sr?0 on surface air filters nro-
vides a dirnct measvre of the stratospheric burden and thet the appérent s2asonzl
variation in th2 Srf0 surface air concentration may relate to scascnal varia-

tion in mixine throuch the trooopausa and/or tropospheric washout rate.
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17, Sr?° in Chicapo Rains

A, Surmary of Chicago Rain Data, 1953 through 1955

Table 1 shows the estimated monthly and yearly totals of Srd0 deposited
per square foot in the Chicago ar-a, together with totals for rains actually
reasuvrad,

The 1953 rain samrles were roof run-off samples collected by thae Chicago
Tritium Rescarch Group, [or these, it is assumed that trhz result in disintegra
tions per minute was constant for each rain, and the sr90 deposited per square
foot was computed from the total pracipitation in inches recported by the \eaths:
Bureau for the University of Chic~go station,

The 1954 samples were individual.rains collected in a galvanized wésh tub
on the roof of the Jones Chemistry Latoratory building. For thnese, the total
sarple activit: diviced bv the collecticn arza was taken as the sr90 deposited
per square foot for irdividual rains,

For both 1953 and 195 rains, the totzl monthly decosit was estimated by
multiplying the dcnosit in disintegratiens per minute per square foot per inch
of rain fcr the rains measured by the total monthly precipitation in inches.

Table 2 shows the total monthly doposits for 1955 rains, At all three
locations the 1955 collections were made in galvanized tubs, and the total
monthly precipitation was taken, Tor these, the deposit per square foct was
conpuied from total sarmnle activity divided Yy collection area, The 1555

NYOO

collections were made with the tubs expesed ccentinuously and thus any dry

mcterial falling out betwecon rains was inecluded in the sample.
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Table 1

sr?0 Dazosited hy 1953 ana 1954 Chicago Reins

195l Chicago Rains
Irches of Rain  DPI Sr90/ft2

1953 Chiczgo Rains
Inch»s of Rain DPY Sr/0/ft2

1.20 (9) -- - 1,01 (0) ---
1.45 (0.22) 0,99 (0,19) 2,17 (0) - -
2.52 (1.72) 7.15 (3.k2) Ll (2.49)  6h.0 (35.8)

2,83 (1.59) L7.8 (L2.3) L.53 (1,65) 15,7 (C.L)
2.0h (0.75) 5.0 (2.2) 2.25 (n.80)  21.3 (7.6)
b.L9 (1.87) 37.1 *(1%.5) 2.73 (1.55)  27.0 (15.L)
3.95 (1.99) 22,1 (11.1) 6.37 (3.89)  18.7 (11.4)
1.32 (0.86) 2.15 (1.4k) 6,12 (0,60) L5e3 (L.h3)
2.17 (0.7€) 39,0 (13.7) 0.98 (0) ---
1,58 (0.45) L5.2 (12.9) 11,69 (6.5) 21.2 (11.8)
1.53 (0.39) 2.0 (0.51) 1.37 (0.13) 7oli (0.70)
2.ul (0) - = - 2.05 (1.60)  27.0 (23.8)
>210 >250

Vzlues in parentheses are totals for measured rains,

One April 1953 rain of 0,9k inches denosited 39,4 dpm SrP0/rt2,
This rain was ocnitted in the estimation of the contribution of
Anril rains which were not ceollected. NYOO

Thz estimates for August and foverber 195l are based on 2 very
low fraction of the monthly precinitation with the result that
the estimetes are nrobably high for August and low for doveibur.
Such errors should approximately average out over the ycar.

Y2



Lionth
Jaary
Yelrucry
wizrch
avril
HManr
Jne
July
Ancust
Sentemier
Dciober
Jovember

Decomber

Table 2

Dot Srd0/Ft2 Penosited by 1955 Rains and Snows

6.6 (1,20")
~18,5#(1,51)
kb9 (2.17")
29.7 (2.42m)
105.,0 (2.66%)
~67.8:%(2,77")
31.6 (2.63")
13.0 (6.%0")
10,6 (1,57")
27.5 (6.12")
18,2 (1.77")
5.5 (0.L7")

Pittsburgh

25.2
88.6
120,1
50.3
8.6
133.0
8.3
31.7
15.6

Te9

-

(2.Lo")
(Lo 8L")
(1.82")
(2,82")
(2.35")
(6.95")
(1.8L")
(3.27")
(2.79")

12

Washingten, D.C.

30,0
5045
75.3

NYOO

# Bascd on assay of two thirds of total monthly rainfall,

(1.70L)
(3.L9")
(2.33")

¢3



B, T2st of Rain Collection lzthod

If the collection of precipitation is to be used as 2 method of follow-
ing the denositicen of fallout Sr90, it wonld be highly desirable to increase
the collection pericd to about cne menth, During a lons reriod of collection,
the collector would be alternately dry end wet. Under these circumstances,
it mav be cnnsidered that a sigrilicant amornt of fallout would be blom out
oi thn cellector during dry vsriods between rains or accurmlated in excess
vhen the collactor contained water,

As a test of these possihilities, a number of collections made at Chicaze
juring March, April and May 12755 included, in addition to the stardard onen
tub, a second tub covered with a rlastic sheet with a small center hole and a
third tub -iith the -water lavel maintained at an irch or more ty periodiéélly
ad’ing water,

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

The total Sr70 activity collected by each of thase methcds can be direct-
1-r compared since the collection areas are eoual, The data are as follows:

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

CL L459-P Oven tub 29.0 + 2 dpm total
CL L460-P Covered tub 31,8 + 2 " "

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

CL 462 & 166 Open tub LS.

.0 dpm total
CL L77 et tub 35.2 242

1+1+

3, Period 0950, April b, 1955 to 1400, £pril 1L, 1955

CL 551-P Open tub 29,0 *+ 1,9 dpm total
CL 552-P Covered tub 33t 2 R "

4



1L
L. Period 2100, Arril 1k, 1955 te 1630, April 20, 1955

ClL 562-P Open tub 53,5 + 3.3 2°m total
Cl 563-P Covered tub 3Ly x 13 @ u
5. Period 1800, April 22, 1955 te 0930, Hay 13, 1955

7 dom total
1 n

N hl/Q d~n totﬁl

CL J17-P Open b 3
CT 018-P Coverad tub G
CL 419-P iet" Lub

[ASJAWS BEE |
col 41
‘0

]

6, Period 1170, Kav 13, 1955 to 1130, Tar 23,

CL 527-7 Orarn tub 2,

S & m total
IL UPRAP fovered tub i c

1} n

f+1+

7. Peried 1700, law 23, 1955 to 1030, Jue 6, 1095

CL LB Coon Sub 210 + € 4mtotel
CL (LS Covered vt 39 - 12® "
CL 6L5 Wlett tuo | 220FT L oo

The azrecnent in total 3rP0 activity collected bv each of the rceveral
1ethors is o ratifring. The only significnt disersmency ic the low value for
CT 963=P =+ich mi rt ba explaired by tiw nccurrence of a ver; heavy rainfall
% th a possihle resultant loss of sample due to snrlashing off the »lastic
cover, Another nossibility is tie occurrerce of dry fallout wiiich couid Lave
neen L1nvm off the plastic cover by surface winds. It awnears that the srd?
iz woter sclutile at the time of collection and is nct absorvbed on the walls of
the vessels, It is further indicated tha®b once deposited in rains, the Sr70
Jellout does not blow around signilicantlyv, - NYOO

These rasults testify to the adequacr of the watzsr collection and chenical
seraration wroczidures uszd and indicate that en coen tub provides for relianle
collizetion of nreci-itati~n for extended wericds of tiie, Since tle Sr acti-
vity is avarentlv cuite soluble, large veolune collecticns cean be sa’edy

aliguotted to reduce the saanle shiomst vroslem, Thus, the collestinon of

wrzeinitation an-ears to Le a practicsbl: methnd to augment, or even renlace,

the sticle paper collector as a general nmethod of -orld -—ridz monitoring

i
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Co Selurility of Srf9 Denosited in Rains

The above indirect evidence for the solubility of the sr90 activity in
fallout is confirmed by the analysis ard rezsvrenent of the insclubls residucs
frem Chicago rains, The irsoluble residucs Iram two active Chicago rzins,

Cl. 320 and CL LO7 & LOB, ini%ially scparated bty filtrati-i, were fused with
HapCl3 and dissolved in HCl. Follewing a fuminz nitric acid separatiocn of
Sr, thz samrmles vere reserved for rtirium-90 srovth and milked for the y9C
activity, The results are shovn in Table 3 torether with the Sr?0 ac*ivitr

ni ths vater coluble fraction.

‘_I‘_:ible 3

-
Soivhility of sr?d ia Kains

CT_320 | CL Lo7-8
1, Total Sr90 Activity in Solution (DPL) L7.2 + 0.5 299 = 1.5
2, Total Sr90 Activity in Insoluble Residue (DPM) < 0,56 G.7 + 0.1
3, Percent ¢” Total Activity in Iascluble Residue < 1,2 2,2 + 0.7

D, Chicaro Fzllout History from Rain and 30il Datz

The Sr7” data fer Chicacc rains and Chicago Milksh~d s0ils are sumuarizod
in Figure L which gives the approximate total seil burden of Sr9C znd its
chunge with time over the thrse year period, Janiary 1953 to Decembnr 1955,

The curve is normalized to th: average availadle Sr70 in six typical Chicaec
iiilkshed soils collected on Sewntember 29 and 30, 1955, The total mortiaiy
fallout in Chicago rains are taken Irom Tzbles 1 and % above, ard the mathod

of measurerent and data are discussed in the zccompanying section, The Chlcago

-

*Hlkshed soil data are d.scusveed helow, NYOO

The zverage availatle 3r99 observed frr the ssme six soils namnles in

late September 1953 is also piotted, The nrreement in this case may be partly
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17
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

4a 1SES Chicapgo iiilkshed Soils

Table L summarizes the results obtained {or the Chicago !'ilkshed coils
collected September 29 and 30, 1955, The avajlablz calcium in ~rams ¥r sitars
foot was computed from Zeltsville analrses ol available calcium mer unit weight

nT

samnle and total weight and area of sample collescted, Strontiun=-30 analyses
were made »v the Chicago Sunshine Leboratory.

The samnles were talen from the same fields of farms sampled in 1953 and
aﬁain in 1954, Faras #3, #6 and #7 had been plowed recently. For each of tiesc,
15 »1luzs, 3.5 inches in diameter, wvere taken to a debth slichtly greater thawu
a~varent plow de~th. On farm #7, two sets of samples were taken from alterunatcly
snaced holes to wrovide a check on the reliability of samplins recently plowed
fields, The agreement in the results of the dunlicate sumnles is very striking,

The results in dpm per square foot arply to the available strontium-%0
(:.es, extractable in ncrimal neutral avmonium acetate) and not necessarily the
total strontium-90 deposited per square feoot., Although the Chicago rain data
indicate that the strontium-%0 is derosited in soluble form, it is reczlled
‘that 1953 soil samples fused with Ha2003 following s:ccessive M) -C and HC1
extract.cn shoved appreciable residual strontium<90., NYOO

The average for the first six farms listed in Table L is 970 + 180 dpm
available strontium-90 per square foot, corresponding to about 12 millicuries
per square mile for tiis area, The Septemder 30, 1953 average for these sare
six soils ras anproximatély 5 millicuries mer square mile. The increase of
7 millicuries per square nile for the two year period is in surprisingly good
agreement with the total deposition of strontium-90 in Chicago rains over the

same time interval (see Figure L),



Pelts, # CL 4
1503 1019
1500 976
101 957
1502 1018
1496 fh6
1,97 beT
150 1020
1505 1021
i,98 828
199 955
1508 1022
1509 1023
1510  102h
1511 1025

Table L

availsble Sr20 in 1995 Chicago “ilkshed Scils

Term

Sveascn (3%

Tirnetacce Co., 111,

Heleormb (774)
Reek Co,; lis,

Holzons F)
Reclz Co., 'Mis.

Prema (i'6)
Cclurbia Co.,

Tyrpesikd (F7)%
(Sample A)
;icHerry Co., T1l.

Kurnes!iii (i17):
(Sample B)
tiedenry Co,, Ll1l,

sustin (#3)
McHenry Co., Ill,

Austin (#8)
*cHenry Co., Ill.

ilcKee (#9)
YicHerry Co., Ill,

¥ckee (79)
I‘cHenry Co., Ill.

Van Tinkle (#11)
i1l Co., Ill.

Van inkle (#11)
17411 Co., I11.

Carver (#12)
¥ill Co., Ill,

Carver (712)
7411, Co., 111,

s,

Nepth S..
c-8" 6,63 + 0,08
0-2" 26.7'1 1.0
2-6" 3,01+ 0,14
0-5" 15,0 + 0.5
0-%.5" 11,9 + 0.5
0-56.5" 12,6 + 3.5
0-2"  L9.9 * 1.5
2-6" 9.6 + Ok
0-2" 9,8 + O.b
2-6"  0.59 + 0,9
0-2" 65,1 + 2.6
2-6" 10,0 + 0.l
0-2"  6L.S + 1.3
2-6" 1,0 + 0,7

# Field recently plowed

Avail,. Ca

=/1t2

Avail, Sr?c

= .

G240

15.0

31.8

25.5

30.9

30.5

6.92

7.8

31,2

78.4

Lol

5.1

3.7

5.6

_dom/t2
(layer)i:-cl
1240 2N

%1:

% 1157
2u7/

8’13 ﬁ.’x\

£10

f

R AL
BL6 !
y

760 i

©o92%

165

o
673

% 8Lk
171

J

630 )

712

112)
NYOO

525 J

£98
173

)
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The soils for farms #11 end ;#12 ~re not trnicel for the Chicago !ilkshed
area but are coarse sardy soils included in the selection becanse of their
very lov celeium level, Thase tvo sails show the lovest 1975 Zevel ard the
Tovest twe vwoar jmarease in availabhle strontium-90, thile it is messiLic voLa
the; vecelval less fzilact, $tois uore likely that scrmetbine ir the crenistry

~

of tiizse two so’ls &ows “o reduce the fractinn of Maveilable" strontivm-%0.
Thet 4e2sc s ils may be anc.wlous i5 further indicated by “ne unexpectzdly 1ov
conceniration of strontium=90 in tie alfalfe srown on them (see Table 5 and
discussion on pege 22 below),

The strontium-90 reasurenents “or the twelve Chicago 'ilkshed secils collec-

. ,

ted in late Septemer 1953 have been summarized ard discussed elsevhere.3 The
1953 s0ils showr an averare of sbout 50 percent of the total availeble strontium-3C
in the top one inch laver fcr unnloved soils, The 1955 s~ils shew ahout L0 per-
cent of the total availahle strontium-30 in the top two inches of unploved soil:.
Sirce tais observation applies ecually well to the soils siowing the lovest

trotal availsable strontium-90 (farms #11 and #12), it appears that the leachi:g

n. strontiur-90 to sreater dertis oy natursl processes is very slow,

B. 1955 Chicago liilkshed £1falfas

Results for the alfslfa sammles are rresented in Table 5 together with the
resilts for the scils from which ther sere collected. The soils are listed in
order of decreasinr concentrziion of available calecium in the 0-2" denth sur-
face laver, as shown in column 2, NYQO

The soil levels of avziledle strontium-90 in MSunshine Units" are listed
in the third column toeether with *he “enth of the soil ssmrle assayed, The
results for soil samrles of 0-2" depth increase fairly regulerly with decreas-
‘rnv csleium concentration. For the thwee recently plowed soils, the "3unshine

Urit" valucs of 0-2" depth are undoubtedly some 2 to 3 times the valuss given..f;



2l

In controlled exmperiments, “lenzell has shovm that the availsble strontium-%C

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

to available calcium ratio in plants is about half the corresponding soil ratio,
Under uncen'rolled field conditions, the relation of plant and soil lovel will
be influsnza2 bv many comnlicating facters including possible leaf retcntion

of strontium=90 falleut, variable root depth and soil moisture depth, the shurp
grodient of strontium-90 concentrati-n in the soil surface layer, and the appi_-
cation of fertilizers containing caleium. These factors undoubtedl: account
“or consideravle scatter in the results,

In the last column of Table &, thé strontium~90 to calcium level in al-
falfas are arbitrarily commered to the same ratioc in the 0-2" layer of the scils
on which they vere erom. The results ariear gquite recascnable with the excor-
tion of those for lickee, Van “linkle and Carver ferms.

The high concentration for the icKee farm plant material mey be explaincd
br the fact that the samnle taken was a mixture of bromegrass and ladino clover
vith shallower root denth than that of alfalfas and thus may relate to a higher
scil level, Furthermore, the growth was short and sparse and was glearned from
scveral scattered patches apart from the point of soil sampling, Thus, diifer-
enees in soil calcium or strontium~%0 or a higher leaf retention effect nmayv be
invelved, That this sampnle is nct chiaracteristic of the average Ticee farm
vecetation is indicated by the result of 0,51 +-0,03 S, U, for the bone of a

- NYOQO
sicKee farm steer ki1l=d in Sentember 1955 (see CL 813-F and compare with
CL 1011 and 1012). The three 1955 Chicago lilkshed animal bone samples show
the lovest strontium-90 level for the farm with the highest soil calcium levzl

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

S2

he expected,



Dre L, T, Alcxander, Chizf of the Departrient of Agriculture Soil Survey

Laboratory, Deltsville, Maryland, has suzgested that the low results for alfal-

fas prown on the two Plainfield sand soils (farms 11 and #12) mey be due to

preater root depth which would result in their cetting most of their calciunm

well below the surface and hancz out of reach of the majority of the strontium-X

activity.

Comparison of Sr20 Ievel in Related Alfalfa and Scil Samnles

Table_g

Farm

UcXee (:49)
ricienry Co., I1l,

Swanson ('3)%
“linnebago Co., Ill,

Holcomb (%)
ROCk CO., .I\-‘Jis .

Tur-eski (ir7)#
'icHenry Co., I11,

Premo (#6)*
Columbia Co., Vis.

fustin (#8)
licHenry Co., Ill.

Van Winkle (;A11)
¥111 Co,., I11,

Carver (#12)
W¥ill Co., I1l,

% Field recently rloved.

Avail, Ca
0-2" depth  Sr90 Snil level, Sr° Plant level,
(r/1t2) in S.U. in S.U. Natiow:
31,2 (0-2"), 9,8 + Ol 30,5 + 1.7 3.1
~2047 (n-8"), 6.63 + 0,08 13,6 + 0.8 (~0.8)
15,0 (0-2"), 26,7 + 1.0 19.2 + 1.0 0.72
~9:b (0-6,5"), 12.3 + 0.4 7,05 * 0.33 (~0.2)
~8.2 (0-6"), 15.0 * 0.5 25.5 + 1.3 =0.7)
6.92 (0-2"), L9.9 * 1.5 36,0 + 2,0 0,76
L.h (0-2"), 65,1 + 2,6 L7l + 0,21 0,073
3.7 (0-2"), 6L.5 * 1.3 2.73 + 0,18 0.0L2
B NYQO
s Ratio = S.U, Plant/S.U. Scil over 0-2" denth, (For the

three unplored soils, the 0-2" denth concentration of sr?
is arbitrarily taken as 2,5 times tizt deternined for the

greater depth.

53



23

IV, Fresh !ilk frcm Chicagro Dairies

Samples of 2 to 3 zallens of fresh milk were obtained monthly from several
o7 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
seasrnal variation in the Sr9 level of forage ard dairy products.

The January-February 1956 Sr?0 level apmears to be a good average of the
levels observed over the 1959 groving season, That is to be exnected, since
over the -vnter months the cows feed on hay gathered at various times during
the previous groving season. Similerly, the March-April 1955 level must repre-
sent the average for 195,

The sharp rise in the Spring of 1955 mav “e dne in nart to leaf retenticn
of fallcut from the concuireat Hevada tests. However, the rise may be explain-
able in terms of other factors. ‘Vhen first pastured in the Spring, the cows
change from feed grown an avera~e of eight months earlier to new growth, repro-
senting an increase in Sr20 level duz to the total a’ditional Srd0 fallout
Auring the eight months period, Furthermore, the spring pasturage for the
most pzrt may be unploved fields,

The fall-off during the sumrer may be due to several {actors: a larger
rroportion of feed from recently nlowed fields, greater root depth and thus
loier Sr?0 level for more mature vlants, and lower Srd0 retention in milk as
a result of richer calcium diet, To the extent that leaf retention is involved,
it should have lower effect in summer consistert 'rith the lower observed fall-
out durins the summer months (see 195% Chicago Rain Data, Table 2 above)N. 00

The increase from the March 1955 level to the February 1956 level is some-
what greater than the corresponding increase in the total sr?0 soil level from
July 195h to July 1955 (see Figure Lh). The creater increase in milk level may

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

Sy
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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 soil samples assayed since
the publication of Chicago Sunshine Bulletin MNe, 11, December 1, 1955, are
surmarized in Table 6, Results for earlier foreign soil measurements, which
include most of the data for soils collected during and oprior to tie Spring of
1954, haﬁe been reported by W. F, Libby.3

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 southern hemisphere samnles which show about an order of magni-
tude increase in the 35r90 soil content for the period from 3nring 1954 to
January 1956, .

Two of the South American samples (Beltsville #56L56 from Lima, Peru and
#o6Ll7 from Antofagasta, Chile) are representative of areas of very low rain-
fall, Comparing their results with those for the S#o Paulo, Brazil and Anto-
fazasta, Chile soils indicates a striking dependence of the fallout on rainfall.
The result for the Brawley, California soil (CL 1127, repcrted on page L, this
renort), which shows €0,8 Sunshine Units, corresvonding to £1.2 millicuries of
Sr?0 per square mile, is equally convincing in this resnect. It would anpeer
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
denendence can be further tested by relating the*Sr9O soil level to rainfall
information for areas remote from test sites. The latitude derg:gglgg of fallov.,
pointed out by . F. Libby,3 should be taken into account when such a correlation

is attemnted,

57



Belts.
ITo,.

55128l
551285
551236
55772
5C877

55870A
5o878E

555914
555918

555924
£L892R

55550
5561

Collection

Iocaticn Date Derth  Sr?0 (S.U.) g Ca/ft? In/mil
Turkey #1 Feb, 1954 o-2" 2.4li + 0,13 33.2 2.3
Turkey 2 Feb, 1954  0-2" 1,52 + 0,05  29.5 1.3
Turkey 43 Feb, 1954  0-2" 1,29 + 0,06  30.h4 1.1
Ttaly Feb, 1955 0-L" 1,64 + 0,05 8842 4.0
Turkey Feb, 1955 0-4n 1.28 + 0.07 106,k 3.8
%nkara, Turkey Feb, 1955 0-L" 2. + 0,2 31.B¥ 2.7
Anlara, Turkey Feb, 1955  0-l" 1,01+ 0,12 19,8, °
Beirut, Lebanon Feb, 1955 o=l Ly + 0,2 32.1 ¥ L6
Beirut, Iebanon Feb. 1955  O-L4" 1,227+ 0.13 | 20.5
Terbol, lebanon Febe 1955  0-L" 2,0k + 0,13 29,0, :
Terbol, Isbanon Feb, 1955 o=l 1,56 + 0,12 17.7 2eu
Damascus, Syria Feb., 1955 0-L" 1.10 + 0,10 62,6 2.5
Paris, France Feb, 1955  0-L" 0,69 + 0.05 66,2 1.3
Tokyo, Japan Feb, 1955 O-L" 3.7 + 0,34 2043 2.1
Tokyo, Japan Feb, 1955 o=L" 5.86 + 0,29 18,9 3.1
Dakar, F.,7, Africa Feb, 1955  0-L"  3.71 + 0.1k bl 0.L2
Agiers, Algeria Feb, 1955 o-L" 1.20 + 0.08 60,0 2.0
Algiers, Algeria Feb, 1955 0=l 2.9 + 0,2 53.6 Lok
Dakar, F,7, Africa Feb, 1955  O-4" 9,31 + 0.7k 1.3 0,3L.
Jew Delhi, India Feb, 1955 O-L 0.L0 + 0,02  20L.8 3.0
New Delhi, India Feb, 1955  O-4"  0.64 + 0.05 300.6 5.5
Durban, S. Africa  Feb, 1955  O-L"  L.L3 + 0,19  12.6 1.6

NYCO

Aden, Saudi Arabia Feb, 1955  0-b"  1.02 + 0,06 150.9 L3
Eelo Horizonte, Mar, 195L  O-L" = 5.3+ 2,1 0,77 0.1

Table 6

5r90 Content of Foreign Soils

27
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Eel‘ts.

No,

51289

5648
56150
561,56

56LLT

Iocation

Belo Horizonte,
Brazil

S30 Paulo, Brazil
Asuncion, Paraguay
Lima, Peru

Antofagasta, Chile

Table 6 (Cont'd)
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Collection

Date Depth  Sr?0 (S,7.) g Ca/ft2 lic/mi?
Mar, 1954  O-L" 7.1+ 0.7 0.8l 0.17
Jan, 1956  0-6" 3,04 + 0.27 21,0 1.8
Jan, 1956  0-6"  11.3 + 0.8 6.1 1.9
Jan, 1956  0-6" 0,60 + 0,04  L2.7 0.6¢
Jan, 1956  0-3'  O,LL + 0.0L 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 SUNSHIXNE RESULTS FOR PERIOD
DECTIMER 1, 1955 TO AUGUST 1, 1956

Sa@gle

A, Newborn (under 30 days)

1.

2,

United States

e

Furnished by Dr, Shields arren, Cancer Research

Institute, Mew England Deaconess Hospital,
Boston, Massachusetts.,

(1)

(2)

CL 993: Aze 10 days, AS55-317, December
22, 1955, vertebrae, S.1L 7 ash, 1,9 g
Ca.

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

30, 1955, vertebrae and ribs, L.55 g ash,

1,62 g Ca.

Foreign, Southern Herisvhere

e

Santiago, Chile: Furnished by Dr, Juan Vial,
Cathnlic Universit School of iedicine, San-
tiago, Chile, Collectinn arrangererts made
br Dr. k. B, Tiatson, Rockefeller Foundatiocn,
Rio de Janeiro, Brazil,

(1)

(2)

(3)

(L)

()

(6)

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

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

CL 720-P: Age 2 days, Aucust 11, 1955,
ribs, sternum, vertebral column and
parietal, 6.7 g 2sh, 2,85 g Ca,

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

CL 723-P: Age 3 days, Aupust 13, 1955,
ribs, sternum, vertebral columa and
parietal, 6.3 7 ash, 2.33 g Ca,

CL 726-P: Age 9 days, August 18, 1955,
ribs, sternum, vertebral colum1 and
parietal, 4.5 g ash, 1.67 g Ca,

29

Sunshine Units

0,70 + 0.04

0.L5

|+

0.10

1.2 £ 0.3

0.17

|+

0.03

0.15 + 0,05

0.31 + 0,0L
NYQO

0.1k * 0.0L

0.33 + 0,06

Y,



B,

Sample

b. 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) CL 812-P: Age few hours, July L, 1955,
ribs and femur, 0,903 g ash, 0,33h g Ca,

(2) CL B09-P: Age few hours, July 6, 1955,
ribs and femur, 1,26 g ash, 0,46 g Ca.

(3) CL 804: Age few hours, august 3, 1955,
ribs and femur, 5.1 g ash, 1,96 g Ca,

(L) CL €07: Age 6 days, A #°5-2L7, August L,
1955, ribs and femur, 2,4 g ash, 1l.11 g Ca,

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

(6) CL B10-P: 4ge 8 days, A #55-2L46, August
S, 1955, 1,83 g ash, 0,58 g Ca.

(7) ©L 811: 4ge few hours, A #55-2L,5, August
5, 1955, ribs and femur, 2,L g ash, 0,99
g Ca,

(8) CL B08-P: A4ge 10 days, A #55-365, Sep-.
tember 9, 1955, ribs and femur, 1,08 g
ash, 0.L g Ca,

(9) CL 805-P: fige 1l days, A #55-357, Sep-
tember 10, 1955, ribs and femur, 1.2 g

Children (30 days to 15 years)
1, United States

a, Furnished by Dr, Shields ‘Varren, Cancer Kesearch
Institute, Mew England Deaconess Hospital,
Boston, !lassachusetts,

(1) CL 850-P: hLge 8% years, Hassachusetts,
435102, april 15, 1955, vertebrae,
5.47 g ash, 2,26 g Ca, .

(2) CL 851: 4ape 2 10/12 ysars, Massachusetts,
4155-103, .pril 16, 1955, vertebrae, 5.1
g ash, 1,84 ¢ Ca,

30
Sunshine Units

< 0,L5

0.LL + 0,16

0,36 + 0,12

0.7 + 0.1

0.6l + 0,28

2,16 + 0,10

0,13 + 0,0k

NYCO

£0,21
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(3)

(1)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(1h)

(15)

Samvle

CL 852-P: ..7e 7 months, Rhode Island,
A55-10lL, 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,
L2 g ash, 1.23 g Ca.

CL 856-P: .ge 7 vears, liassachusetts,
455-109, .pril 21, 1955, vertebrae,
6.1 g ash, 2.37 g Ca.

CL 854-P: .Jage 2 3/L years, lassachusetts,
155-110, .pril 2L, 1955, vertebrae, 3.69
g ash, 1.38 g Ca,

CL 862-P: .ge 6 wvears, New York, .1160953,
Loril 29, 1955, ribs, 6.97 g ash, 2,6L g
Ca,

CL 853-P: .g= L years, lassachusatts,
;.56-116, .pril 30, 19%5, vertebrae,
2.55 g ash, 0.97 g Ca.

CL 860-P: ..ge 1} years, lassachucetts,
455-117, May 7, 1955, veriebrae, 6.56 g
ash, 2,40 g Ca,

CL 859-P: ..ge 3 1/12 years, California,
\55-122, Ma 8, 1955, vertebrae, L.31 g
asi, 1,57 £ Ca,

CL 854-P: ..ge 6 weeks, Massachusetts,
128, May 10, 1955, vertebrae, 2.30 g ash,
0.85 g Ca,

CL 857-P:
2417286, May 18, 1955, vertebrae, 3,88 g
ash, 1,29 gz Ca,

CL 992-P: .ge 11} months, Massachusettis,
,55-30lL, December 1lli, 1955, vertebrae,
3.71 g ash, 1,21 g Ca.

CL 995: ..ge 10 years, lassachusetts,
155-319, December 22, 1955, vertebrae,
L4.21 g ash, 1,52 z Ca, :

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

31
Sunshine Units

..ge 5 2/12 years, New Hampshire,

0.82 *+ 0,08
0.65 * 0.12
0.22 + 0,0
0.29 + 0,08
0,28 + 0,03
0.63:_ 0,19
0.23 * 0.0k
< 0,10
0,71 + 0,20
o.ﬁﬁ>§\o.12
0,69 * 0,12
1.4+ 0.2

NYCvV
0.26 + 0.7
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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 4

04L7 -

0021 :

0.6 +

1.7 +

0.80

0.97

02

0,046



33

Sample Sunshine Units
(2) CL 663-P: Four samples combined, age 0,036 + 0,009
range 49-57 vears, 88.,L7 g ash, 3342 g
Ca., . .

(a) #1598563, age 57 years, Rhode Island,
March 12, 1955,

(b) 159920, age SL years, lassachusetis,
March 15, 1955,

(c) #16070L, aze L9 vears, lassachusettis,

() #55iL0, age 57 years, Hassachusetts,
\eril 22, 1955,

(3) CL 86L-P: Six samples corbined, age range 0.076 + 0,007
§1-57 vears, Massachusetts, vertebrae,
75.38 g as‘ﬂ’ 2;.6 g Ca.
(a) #16093L, ape 63 vears, April 29, 1955.
(b) #161007, aze 52 -ears, May 3, 1955.
(c) #55AL9, age 57 yrears, lay 9, 1955
(d) #55A50, age 51 years, lay 13, 1955,
(e) #16198k, age 55 vears, June 10, 1955.
(£f) #163751, age S1 years, September 7, 1955.
(L) CL 866-P: Three samples combined, age 0,029 + 0,005
range 61-69 vears, Massachusetts, femurs,
121,11 g ash, 19.9 g Ca.
(a) #161533, age 6% years, May 21, 1955.
(b) #161659, age 61 years, day 26, 1955.
(¢) #161820, age 67 vears, June 3, 1955, NYOO
(5) ©L 865-P: Six samcles combined, age range 0,11 + 0,03
63-69 years, Hassachusetts, vertebrae and
clavicle, 75.0 g ash, 26.8 g Ca,
(a) #161093, age 67 vears, May 6, 1955,
(b) #16113L, aze 67 years, May 7, 1955
(c) #55A51, age 69 years, May 1L, 1955.

(d) #55A55, age 89 years, May 23, 1955

6y



Sample

(e) 1161675, age 67 vears, May 27, 1955.

(£) #161787, age 63 years, June 2, 1955.

(6) CL 867-P:

Five samples ccmbined, age range

71-77 vears, Massachusetts, femurs, 228,2
g ash, 91.1 g Ca,

(a)
(v)
(c)
(d)
(e)

(7) CL 848-P:

#161025, age 76 years,
#16156l;, age 77 vears,
#161650, age T2 years,
#161789, age 71 years,

#162106, age 71 years,

May 6, 1955

Nay 23, 1955
Vay 26, 1955.
June 2, 1955,

June 15, 195S.

Seven samples corbired, age

range 70-81 vears, vertehrae, sternunm
and ribs, 1h€.3 g-ash, 55.h g Ca,

(a)

(b)

(c)

(d)

(e)

(£)

(g)

#161001, 2ge 70 years,
Yay 2, 1955,

#16129L, age 73 years,
I»‘za:f 13’ 1955.

#161539, age 7L years,
May 23, 1955.

#161605, age 00 years,
May 2L, 1955.

#161807, age B1 years,
June 7, 1955,

#161920, age 70 years,
June 8, 1955.

#161985, age 75 years,
June 9, 1955.

Connecticut,

Rhode Island,

¥assachusetts,

Massachusetts,

Massachusetts,

New England,

Massachusetts,

b, Furnished by Dr. R. Hasterlik, Argonne Cancer
Research Hospital, University of Chicago,
Chicago, Illinois, -

(1) CL 638:

Four samples combined, age

renge L0-L7 years, Chic ago, 52.3 g ash,
19,79 g Ca.

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

3L

Sunshine Unite

0,025 + 0,003

0,031 + 0,007

NYOO

_{;0.02



D.

2.

(b) #9390, age L7 years, April 12, 1955.
(c) wchlh, age LO years, May 6, 1955,
(d) #9426, age L1 years, 'ay 20, 1955,
Foreign, Southern Hewnisphere
a. Brazil: Furnished by Dr. Taolo Conto, Faculdade

de lfedicina, Uriversidace de Recife, Pernarbuco,
Brazil., Collection arrangements made by Dr. Re

B. latson, Rockefeller Foundatiom, Rio de Janeiro,

Brazil.

(1) CL 770-P: Age 18 years, Recife, January
1, 1955, clavicle, 5.89 g ash, 2.25 g Ca,

(2) CL 767: Age 2L years, Recife, Japuary
20, 1955, humerus, 6,22 g ash, 3.22 g Ca.

(3) CL 766: Aze 2L Pears, Recife, lMarch 13,
1955, metacernals and phalanges, Le71 2
ash, 1.68 g Ca.

(L) CL 76&: Age 20 years, lecife, fucust 31,
1065, fermr, 12.,2L g ash, L.75 g Caa

b, Brazil: Turnisied by Dr. Jairo Cﬁmara, Faculdade

de Eedicina, Universidede de Niras Gerais, Celo
Horizonte, Erazil, Collecticn arrangements
made by Dr. F. B, “Waison, Rockefeller Founda-
tion, Rio de Janeiro, Brezil,

(1) CL 739, Age 3L wvears, Marque, July 20,
1955, sternum and cartilapge, rib frag-
rents, 9.7 g ash, 3.1k g Ca.

(2) CL 764-P: Ape 30 years, Delo Horizonte,
September O, 1955, 1L.27 g ash, £.06 g Ca.

Dentine

1.

CL 665-P: Permanent teeth from persons éver 1°
vears of age, Bristol, England, furnished by Dr.
Shields “farrer, Cancer Reszarch Institute, New
England Deaconess Hospital, Boston, ilassachusetts,
#13, collected Jamary to April 1955, 32.32 g ash,
1205 g Ca,

325

Sunshine Units

0.1L + 0,05
<£0,09

0,16

£ 0,07

£0,02

0,12 * 0,02

NYGO

0,026 + 0,011

66



IT.

Animal Bone

Ae

United States

1,

2.

3.

Chicaro 'ilksied Farms: Collected by Dro Ee As
L"Lamell. ! - . . H

a, CL 813-P: leg bone of Holstein-Angus, age
11 years, iickee Farm (#9), icllznry Courty,
Illinois, killed Sentember 22, 1955,

137, g ash, 35.3 g Ca.

b, CL 1012-P: Steer leg bones, &aze 19 months,

S ancon Farm (#3), Tinnebago County, I1linois,

1i1led middle of November 1755, 279.8 g ash,
19.5 g Ca.

¢, CL 1011-P: Steer leg bone, age 15 months,
Grabow Farm (1), Rock County, 'isconsin,
killed Jamary 15, 1956, LliD.2 g ash, 122.6
g Ca, .

Interlaboratory check sample, Cornell lamb bone,

New York, age 6 montnhs, furnished by Dr. lyle T,

alexander, Beltsville ;/051512, killed September

15, 1955, Four replicates assayed as individual

samples,

a, CL Gll: Cornell lamb bone if31, 211,66 g ash,
£.96 g Cas

b, CL 8L2: Cornell lamb Lone #32, 25,07 g ash,
9.26 g Ca,

c. CL 8L3-P: Cornell laub bone #33, 2L.E6 g
ash, 8,256 g Ca.

d, CL 8L4~P: Cornell lamb bone #3h, 24.95 g
ash, 11,1 g Ca.

months, lifton, Georgia, Beltsville #5511
%i1led last —re=k in Ochcber 1555,

Interlaboratory check samnle, calf bone, %%e 9
s

a, CL 972: 31, g ash, 12.05 g Ca,

b, CL 973: 30.87 g ach, 11,12 g Ca.

c. CL 974-P: 32.93 g ash, 12.2 g Ca.

d. CL 975-P: 31.U45 g ask, 11.9 g Ca.

36

Sunshinc Unit:z

0,51 + 0.03
2 009_+O .11

LS + O3k
Sel + 0.23
6.96 + 0.3L

LS + 0.2k

NYQO

12,9 + 0.6
10.3 + 0.3
12,7 + 0.7

11.h + 0.6

67



Sagglg

B, Foreign, Southern Hemisvhere

1.

CL 1130-P: lamb bones, .‘ontaro Valley, Huan Cayo,
Peru, collected by Dr. i, Droscoff, ICA, USOL to
Peru, Eeltsville #56175, received I'ay 23, 1956,
14,2 g ash, 13,43 g Ca,

" IIT, Animal Products

Ae Cheese

1.

2.

United States

d.

be

Ce

de

€.

CL 707-P: Domestic Swiss, -lisconsin, 15 lbs.
purchased from V. Berg, Cnicago, August 25,
1955, menufactured April 19, 1955, 281.2 g ash,

(o]

5.0 g Cae

CL 836: Domestic Miinster, Dodge Countyr, is-
corsin, 19,5 lbs, purchased from V. Berg,
Chizago, Movember 30, 1955, manufactured
October 11, 1955, 271,5 g as, 20,0 g Ca.

CL 828: Domestic Swiss, Green County, “is-
consin, 13.75 lbs, wurchased from V. Berg,
Chicago, Hoverber 30, 1955, menufactured
Sertember 2, 1955, 212,5 g ash, S56.4 g Ca.

CL 1036-P: Domestic finster, Jisconsin, 17 3/k
1hs, purchased from V. Berg, Chicego, March 10,
1956, manu’actured canuar;y 1956, 122,2 g ash,
6-53 g Ca,

CL 1038-F: Domestic Swiss, “fisconsin, 157 1bs,
purchased from V. Berg, Chicago, rarch 16,
1956, manufactured December 1955, 160.2 g ash,
12.8 g Ca,

Foreign, Northern Hemisphere

Qe

b.

Ce

CL 264~P: Imported Danish Blue, Denmark, 19%
lbs, purchased from V, Berg, Chicago, October
21, 195L, manufactured in April 195k, 174.86 g
ash, 16.6 g Ca,

CL 708-P: TImported Swiss, Switzerland, 12 lbs,
purchased from V, Berg, Chicago, August 25,
1955, nanufactured in February 1955, 217.5 g
ash, L0,0 g Ca, -

CL 639: Irported Sriss, Switzerland, 12.5
1bs, purchased from V, Berg, Chicago, Novem-
ber 30, 1955, menufactured ay 1955, 157.3 g
aSh, b2053 g Ca.

%.

37

Sunshine Unite

7-h8 1 Oohh

6Q8 + 0.2
3.37 + c.21

4,70 * 0,28

0465 + 0.05

2.27 + 0.13

NYOO
9,33 + 0.2

tg

o



d.

€,

CL 1037-P: Imported Swiss, Sritzerland, 15
1os, purchased from V, Berg, Chicego, !March
16, 1956, manufactured in June 1955, 79.9 ¢
ash, 13,7 g Ca,

CL 849: Tmorted Danish Blue, Denmark, 18,25
s, purchased from V, Berg, Lhicago, Noveweer
30, 1955, wrnufacturcd in July 1955, 136.6 g
ash, 13.F g Ca,

CL 1035-P: Imported Danish Blue, Dermark, 183
1bs. purcnased from V, Berg, Chicagn, March 16,
1955, manulactured Fall-Jinter, 1655, 159.1 ¢
ash, S.ul g Ca.

3, Foreign, Southern Liemisphere

ae

B, Milk

CL 669-P: Cheddar, Perth, Australis, 2 1lbs.,
Beltoville #5541, received June 20, 1255,
3b-7 g aSh, 7059 g Ca.

-

1, Fresh ik from Chicago Dairies

ae

b,

Coe

de

£,

Ee

h,

ie

Je

CL 473-P: Bowman Dairv, nurchased June 1,
1957, 53,5 g ash, 8.02 g Ca,

CL 701-P: Bordern Dairy, purchased August 1,
1955, 6L.6 g «sh, 12,0 g Ca,

CL 702-F; ‘lanzer Dairy, purchased August 1,
CL 703-P: Bowman Dairy, purchased August 1,
1955, 77.7 g ash, 1¢,8 g Ca.

CL 7L46-P: Bowman Dairy, purchased October 3,
195¢, €1.7 g ash, 11,0 g Ca,

CL 7L47-P: “lanzer Dairy, purchased October 3,
195%, 57.0 g ash, 9.8 g Ca.

CL 748-P: Borden Dairy, purchased Octooer 3,

1955’ 29o1 24 ash, h.su g Ca.

CL 79~P: Dure ¥ilk Ass'n., purchased October
3, 1955, SL.7 g ash, 8.0 g Ca. -

CL 826-P: Boman Deiry, purchased Noverber 1,
1955, €2,7 2 ash, 15.2 g Ca. '

CL 827-P: “lanzer Dairy, purchased lcvember 1,

1955, 8505 g aSh, 1ho9 g Ca.

36

Sunciine Unite

1,06 + 0.05

11,0 + 0,7

1.25 + 0.13

n
]
O
=
+

n
-
(s

+

+ 0,19

1.92

1+

0.10
1,96 + 0,09
2,24 * 0,12
1.L7 + 0,03
NYOU

1.72 + 0,09

2.3L + 0.11

()

/8-



ke

1,

Me

N

O

P

Qe

T

S,

U

Ve

Ze

ada,

bb.

Sample

CL 029~P: re %1k Ass'n.,, purchased November
9’ 1955, 5h°2 g ash, 902 £ Ca.

CL 366~P: Boman Dairy, purchased Decerber 1,
1955, 265.8 g ash, L.91 g Ca.

CL 870~P: “anzer Dairy, purghased Dececmber 1,
1955, 83.8 g ash, 12.6 g Ca.

CL 875~P:
7, 1955, 52-8 g CSh, 5.h0 g Ca,

CL 958: Borden Dairy, purchaced Jamary 3,
1956, 79.2 g ash, 1.5 g Ca.

CL 959: Bowman Diary, purchased January” 3,
1956, 25,3 g asn, 3.9 g Cas

CL 950: 'Tanzer Dairy, purchased Jaruary 3,
1

1956, 25.% g ash, "“.C7 g Ca,

CL 967: Pure Milk Ass'n., purchased Jaruary
5, 1956, 58,8 g ash, 8.L7 g Ca.

CL 101l;: ‘“Janzer Dairr, nurchesed February 1,
1956, 21.8 g ash, 3.9 g Ca.

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

CL 1016: Borden Dairv, vurchased February 1,
1956, 31.4 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 lfarch 1,
1956, 22.2 g ash, 3.22 g Ca,

CL 1029-F: "anzer Dairy, nurchased ilarch 1,
1956, 62,0 g ash, 7.9 g Ca,

CL 1030-P: Borden Dairy, purchased ilarch 2,
1956, 2L.2 2 asiy, 2.L49 g Ca.

CL 1031-P: Pure Milk Ass'n., purchased
liarch 5, 1956, 52,0 g esh, 7.86 g Ca,~

CL 1057-P: Bovman Dairy, purchased april 2,
1955, L7.2 g ash, 7.43 g Ca, '

CL 1058-P: Borden Dairy, ourchased Arril 2,
1956, 37. g ash, 5.68 g Ca.

3¢c

Sunshine Units

Pure 41k Ass'n,, purchased lecember.

2,03 + 0,09
2,35 + 0.15
2,58 + 0.15
2,68 + 0.1
3.12 + 0,25
747 + Oub

3.2 + 0.1

' 3.10 : O|O9

2.80 + 0,08

3.05 + 0.20
2,15 + 0.13
2.99 *+ 0.29
1.25 + C.12
NYGO

2,20 + 0,13

3,21 + 0,18

1+

10

7/



v,

2,

CC.

dd.

ee.,

£f,

Sample

CL 1063-P: Pure Milk siss'n,, purchased
April 2, 1954, L0.J3 g ash, 6434 g Ca.

CL 10AL4-P:

Wanzer Dairy, purchased April 2,
1956, 66.h

g ash, 7.L0 g Ca.

CL J0G0~P: “Tanzer Dairy, purchased 'fay 1,
1556, 23.9 g ash, 3.1lL g Ca.

CL 1070-P:

Bonnen Dairy, purchased lMay 1,
1956, 69.6

7 ash, 7.28 g Ca.

Other United States !ilks

Ae

Interlaboratory check sample, povdered whole,
New York, furnished bv Health and Safetyr

. Laboratory, New York Operetions Office, Ve Se

Atomic Energy Comaission, processed October

29, 1555.

(1) ©L 889-P: LS.2 g asi, 7.12 g Ca.
(2) CL 890-P: LG.2 g ash, 7.12 g Ca.
(3) CL €91: 33.1 g ash, 6.62 g Ca.
(L) COL 892: Lli3 g ash, 7.68 g Ca.

Foreign, Southern Hemisphere

3.
2e
b,
Botanical

A

Chicago Milkshad:

CL 69L-P:
Bzltsville
1955, 83.8

Powdered skim, Waiton, Heuv Zealand,
#551052, manufactured February 7,
g ash, 17.8 g Ca.

CL 693-P:
Beltsville
1955,

Powdered vhole, Waiton, New Zealand,
4551051, manufactured February &,
1.8 g ash, 11,2 g Ca.

Collected by Dr. L, T, hlexander,

Plant Industry Station, U. S. Department of Agricul-
ture,
Enrico Fermi Institute for Nuclear Studies, Uniyersity

of Chicago, Chicago, Illinois, September 29 and 30, 1955,

1.

Beltsville, !laryland and Dr. £. a. lartell,

CL 75L-P: L1falfa, Suvanson Farm (#3), Winnebago
County, I1linois, 90.6 g asl, 11.L g Ca.

o. CL 755-P: alfalfe, Holcemi Farm (#L), Rock County,
Wisconsin, 20.0 g ash, 3.77 g Ca.

3.

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

e

Sunchine Units

2,33 + 0,13

2,591 + 0,16

|+

0.13

~n
.
™D
w2
1+

0,13

2.0 7 0.2
2,6 + 0,2

2.1

1+

0.2

0.2

I+

0.77 + 0.07

0.70 + 0,07

NYOO

13,6 + 0.8

19,2 + 1.0

I+

2545 + 1.3

U



B.

Sample

L, CL 752-P: ilfalfa, Kwrpeski Farm (#7), lcHenry
County, Illinois, 172.2 g ash, 20,4 g Ca,

5, CL 757-P: ilfalfa, ;ustin Farm (#8), lcHenry
County, Iilinois, £3.5 g asu, 1L.6 g Ca.

6., CL 751-P: Lidino clover and bromegrass mixture,
ticlee Farm (#9), llcHenry Count:r, Illincis, 62,6
g ash, 10,2 ¢ Ca,

7. CL 756~-P: Alfaifa, Van “Jinkle Farm (i#11), Vill
Connt:-, Iilinois, 115,1 g ash, 15.3 g Ca.

8, CL 753-P: .dfalfa, Crrver Fara ('12), i1l County,

Iliinois, 53.2 g ash, 1l.2 g Cc,

Other United States

1., Interlaborator; chect samnle, Berrmda grass,
Tifton, Georgia, Belisvillg #551528, harvested
in June 1955,
a, CL 968-P: 12bL.L g ash, L.71 g Ca.
b. CL 970: 12L.l g 2sh, L.39 g Ca.

2., Interlaboratory check sample, mixed hay, New

York, furnished by Dr. L. Alexander, Beltsville
#551513, grown during Lugust 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 Statione Collec-
tion arrangements made by Dr. Lyle T, alexander,

Plant Industry Station, U, S, Department of igri-

culture, Beltsville, !‘aryland, January 5, 1956.

a. CL 1059-P: Iettuce, 57.3 g ash, 2.68 g Ca,

b, CL 1060-P: Brocecoli, 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: ilfaifa, L9,9 g ash, 5.43 g Ca,

Ll

Sunshina Units

7,05 + 0.33
38,0 + 2.0

30,5 + 1.7

5076 -"'_ 0029

2.73_+0,18

42,0 + 1.9

11040 + 2,0

19,7 + 0.8

|+

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 Soil samples Jisted below were obteined by Dr. L. T

Sanple

Mexarder and exi.-acted at the Suil Swvey Laboratory,
U. S, Departmrni of Lpraiculture, Beltsvilie, Yaryland.
Durirg the Scrin~ of 1956, the Beltsville laberatory

diseontinued thic snmonium acetate extraction procedure
in favor ol rlecircdialysis extraction. The method of
extracticn is indicated for eacn sample, Soil Survey

Laboratory zialyses on these samples include the deter-

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

Chicage Milksheds

Martell, Enrico Fermi Institute for Nuclear Studies,

University of Chicago, Chicago, Illinois, September 29

and 30, 1955,

1.

2,

3.

k.

CL 1019: Swanson Farm (#3), Winnebago County,
Illinois. Carrington~like silt loam, Bsitsville
#551503, W, i\C extraction.of L l»s, soil, 0-8"
depth, 20,0 g oxalate, 7.5l g oxide, 5.39 g Ca.

Holcomb Farm (L), Hock County, Hsconsin,
Carrington silt loam,

a, CL 956: Belisville #551500, NH).C extraction
of L/ lbs. s0il, 0-2" depth, 12,1 g oxalate,
6.82 g oxide, 3.06 g Ca.

b, CL 957: Beltsville #551501, NH),\C extraction
of L 1ts, soil, 2-6" depth, 12,1 g oxalate,
6.21 ¢ oxide, 3,18 g Ca,

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

Kurpeski Farm (#7), McHenry County, Illinois,
Mjami silt loam, ‘

a, CL £86: Beltsville #551496, Sample ., NH).C
extracti~-n of L lbs. soil, 0-8 or 7" geptﬁ,
8,51 g oxalate, 3.21 g oxide, 2,24 g Ca,

b, CL 887: Beltsville #5511i97, Sample B, NH)..C
extraction of U lbs. soil, 0-8 or 7" depth,
8,90 g oxalate, 3,35 g oxide, 2,36 g Ca.

Collested by Dr. L. .\lexander, Soil
Survev lalovctory, Plant Industry Statior, W, S, Depart-
ment of ‘wrioulture, Belteville, ifaryland, and Dr. E, .

b2

Sunshine Uafe:

6.83 + 0,08

26,7+ 1,0
3.81 + 0,1k

15.0 + 0.5

11,9 + 0.5

NYGO
12,6 * 0.5

73

K



B.

Se

Te

Sarmple

Austin Farm (#8), Nclienry County, Illinois,
Miami silt loam.

Qe

b.

CL 1020: Beltsville #55150L, NH,..C extraction
of L 1bs, soil, 0=2" depth, 5,71 g oxalate,
2.21 z oxide, 1,57 g Ca,

CL 1021: Beltsville #551505, NH).C extraction
of Ii Ibs, soil, 2~=5" depth, L,08 g oxalate,

licKee Farm (#9), lcHenry County, Illinois,
Drumrer silty clay loam,

de

o
.

CL 688: Beltsville #551L498, MNi),..C extraction
of 1} Ibs, soil, 0=2" depth, 30.25 g oxalate,
11,31 g oxide, 7.0L g Ca.

CL 955: Beltsville #551L459, NH,..C extraction
of Ij 1bs, soil, 2-6" depth, 30,6 g oxalate,
17,LY g oxide, 7.91 g Ta.

Van Winkle Farm (#11), "7Till County, Illinois,
Plainfield sand.

de

be

CL 1022: Beltsville /551508, IH)AC extraction
of L 1bs,. soil, 0-2" depth, L.31 3 oxalate,
1.66 g oxide, 1,19 g Ca,

CL 1023: Beltsville 551509, NHhﬁC extraction
of L 1bs, soil, 2-6" depth, 2,Ll g oualate,
0.9L g oxide, 0.A7 g Ca.

Carver Farm (#12), 7ill County, Illinois, Plain-
field sand,

e

be

CL 10zh: Beltsville #551510, NH)AC extraction
of L4 1bs. soil, 0-2% depth, L.L3 g oxalate,
1,70 g oxide, 1,22 g Ca,

CL 1025: Beltsville #551511, M) AC extraction
of I} Jos, soil, 2-6" depth, 2,98 g oxalate,
1,15 g oxide, 0,67 ¢ Ca,

Other United States Soils

1,

Interlaboratory check sample, ITthaca, New Yark,
September 15, 1955, electrsdialysis extraction of
4, 1bs. soil, 0-2" depth,

3

CL 1039: Beltsville #5511864, 18,28 g oxalate,
6.93 g oride, L.96 g Ca,

L3

Sunshine Units

L9.9 + 1.5

906 :'_ Ooh

9.8 + Ok

0.99 + 0.0k

10.0 + O.bL

6L45 it 1.3

14,0 + 0.7

NYGCO

21'5 : 1.3

Gl
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2,

3e

Sanple

Lk

Sunshine Urits

b. CL 10L0-P: Beltsville 5711068, 1(.22 g oxalate, 17.8 * 1.0

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

Interlaboratory check ssmple, Tifton, Ceorgia,
November 2, 1955, elecirodialysis extraction of
Iy 1bs, soil, O=4" depth.

a., CL 1041-P: Beltsville #551523., 0.690 2
orxalate, 0,26 g oxide, 0,185 g Ca.

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

Cl. 1127: Bravley, California, Beltsville #56316,
collected January 5, 1956, electredialrsis extrac-
tion of L lbs, soil, 0-&" depth, 10,50 g oxalate,
6,35 g oxide, L.5L g Ca.

Foreign, Northern Hemisvhere

1,

3.

L.

Se

CL 1055: Ennland, Beltsville #SL675B, obtained
by Dr. L. Alexander in July 195k, extracted by
fusion of a 100 gram subsamle of a L 1b, electro-
dia’yz=d soil sample, 0-3" depth, L.1% g oxalate,
1.59 g oxide, 0,136 g Ca, (1.2 + 0.3 dpm Sr90
total samnle activity.)

CL 1095-P: Calcareous, Paris, France, Beltsville
#5561),, obtained by Dr, L. slexander, February
16, 1955, electrodialysis extraction of L 1lbs,
soil, O=h" depth, 29.30 g oxalate, 11.06 g oxidse,
7490 3 Ca.

CL 881: TItaly, Deltsville #55772, obtained by Dr.
L, Alexander, February 5, 1955, Ni)AC extraction
of i lbs, soil, O-4" centh, L3.1 g oxalate, 16.5h
g oxide, 11.5 g Ca.

CL 882: Turkey, Beltsville {55877, obtained by
Dr, L, Alexander, February 7, 1955, 1) AC extrac-
tion of I lbs,. soil, O=L" depth, LL.6 g oxalate,
16,96 ¢ oxide, 12.0 g Ca.,

CL 883: Turkey, Beltsville #55128l, obtained by
Dr. L, Alexander, Febrvzry 28, 195k, RE)LC extrac-
tion of U lbs, soil, 0-2" d=pth, 42.0 g oxalate,
16,31 g oxide, 11,5 g Ca, i

CL 884: Turkey, Beltsville 4551235, obtained by
Dr. L. Alexander, February 26, 195k, 1H)/C extrac-
tion of L 12s. soil, 0-2" depth, 47.5 g oxalate,
18,28 g oxide, 12.8 g Ca,

161 * 12
178,2 + 7.1

<043

—

el
+
o)

0,69 + 0,05

1.6L * 0,05
1,28 * 0,07

2.,hly + 0,13

NYOU

1.52 + 0,05

15
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10,

11.

12,

13,

15,

Soample

CL &85: Turkey, Beltsville #551286, obtained by
Dr. L, Alexander, February 2&, 195k, NH)AC extrac-
tion of )l 1lbs, soil, 0=-2" deopth, 53.9 g oxalaie,
20.67 g oxite, 13.6 7 Ca,

\
CL 10L6-P: Calcareous, Kohler Yard, Turkey,
Beltsville #55378., obtained by Dr, L, \lexander,
February 7, 1955, electrodialysis extraction (L8
hour period) of Iy 1bs,. soil, O-L" depth, 17.11 g
oxalate, 5.50 g oxide, L.72 g Ca.

CL 1047-P: Calcareous, Kohler Yard, Turkey,
Beltsville ‘558783, obtainad by Dr, L. .ilexander,
Februaryr 7, 1955, electrodialysis extraction
(additional 2l hour veriod) of L lbs, soil, O-L"
depth, 10.6l g oxalate, 4,03 g oxide, 2.88 g Ca.

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

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

CL 10L,8~P: Calcareous, Beirut, lebanon, Beltsville '

#555911, obtained by Dr, L. alexander, February 10,
1955, electrodialysis extraction (L8 hour period)
of L 1bs, soil, O-L" depth, 11,05 g oxalate, 5.35 g
ovide, 3.63 g Ca,

CL 10l'9~P: Calcareous, Beirut, lebanon, Beltsville
#50591B, obtained by Dr, L, ilexander, February 10,
1955, electrodialysis extraction (additional 2k
hour perioed) of L lbs, soil, O-L4" depth, 9.0 g
oxalate, 3.L1 g oxide, 2.LL g Ca.

CL 10%0~P: Calcareous, Terbol, Ilebanon, Beltsville
#55592.., obtaired by Dr., L, ilexander, February 10,
1955, electrodialysis extracticn (L8 hour period)
of li 1bs, soil, 0-L4" denth, 16.656 g oxalate, 6,31
g oxide, L.52 g Ca,

CL 1051-P: Calcareous, Terbol, lebenon, Beltsville
555928, obtained by Dr. L. ialexander, February 10,

1955, electrodialysis extraction (additiondl 2L hour

period) of 4 lbs, soil, O-L" depth, 10,32 g oxalate,
3.91 ¢ oxide, 2.8 g Ca.

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

LS

Sunsnine Units

1,29 + 0.06

2.4 + 0,2

1,01 + 2,12

1,40 + 0,10

L+ 0.2

1,22

I+

0.13

2.0L

I+

0.13

1,56 + 0412

NYQu

1,02 + 0,06
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16,

17.

18,

19,

20,

21,

224

23,

Sample

CL 1099~P: Calcareous, ..lzeria, Deltsville

755047, ootained by Dr, L, alexander, February 15,
1955, elactrocdialysis extracti~n of L lbs. scil,
0-=L" depth, 20,0 g oxalate, 7.57 g oxide, 5.41 g Ca.

CL 1100-P: Calcarcous, ..lseria, Beltsville
#'556L8, obtained by Dr. L. .Jexander, February 15,
1955, electrodialysis extraction of L lbs, soil,
O-I" 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 #550L5,
obtained by Dr. L. .Jexzander, February 13, 1955,
electrodialysis extraction of h lbs, soil, Q-L"
depth, 6.66 g oxalate, 3.26 g oxide, 2.33 3 Ca (less
1 g Ca added during last step of electrodialysis
procedure )

CL 1136-P: Dakar, F,J/. ..frica, 3eltsville #556L6,
obtained by Dr, L. ..lexander, Fcbruary 1, 1955,
electrodialysis extraction of L Ihs, soil, O=h"
denth, 4.38 g oxalate, 1.75 g oxide, 1,27 g Ca (less
1 g Ca added duwing last stop of elactrodialysis
nrocedure) .

CL 1137-P: Ne: Delhi, India, Bel*sville 55672,
obtainad bv Dr. L. .lexarder, February 1, 1955,
electrod alvsis extracticn of i Wbs, soil, 0-3"
depth, 29,99 g oxalate, 11.,LS g oxide, 8,03 g Ca.

CL 1138-P: Mew Delhi, India, Reltsville 755373,
obtained by Dr, L. .dexonder, February 1L, 1955,
electrodialysis extraction of L Ips, 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, .ldexander, Fobruary 10, 1955,
electrodialysis extraction of L lbs. scil, O-L"
depth, 1.997 g oxalate, 1.09 g oxide, 1.35 g Ca.

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

obtainzd by Dr. L, dlexsnder, February 10, 1955,
electrodialysis extraction of b lbs, soil, O-L"
depth, 5.74 g oxalate, 2,17 g oxide, 1.55 g Ca,

Foreign, Southern Hemisphere

1.

CL 104)-P: Brazil, Beltsville #54288, obtained
by Dr. L. ..lexander, Harch 2, 195L, NH).C extrac~
tion of L s. soil, 0-L4" devth, 0.32 g oxalate,
0.12 g oxide, 0,09 g Ca.

Lé

Sunchine nits

1,20 _"_"_ 0.08

2.90 : 0020

3071 : O.lh

9,31 + 0,70

0.L0

| +

0.72

0.64

i+

0,05

3.74 + 0.3k

1+

5.86 + 0.29

i+

NYOOQ

5¢3 % 2.1

17
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Sarmple Sunsiine Units
2, CL 1045-P: Brazil, Beltsville #54289, obtained 7.1+ 0,7

by Dr. L, .lexander, ilarch 2, 195L, 1H) G cxtrac-
tion of L 1lbs, soil, 0-L" depth, 0.99 g oxalate,
0.38 g oxide, 0,27 g Ca,

3., CL 1135-P: SZo Paulo, Brazil, Beltsville #56LLS8, 3.04 + 0,27
obtained by Dr. L. .ilexander, Jamary 30, 1956,
electrodialysis extracticn of L lbs. soil, 0-6"
depth, 7.32 g oxalate, 2,90 g oxide, 1.96 g Ca.

L, CL 1129: Lima Peru, Beltsville #5615¢, obtained 0.60
by Dr. L, .lexander, Jamuary 9, 1955, 2lectro-
dialysis extraction of L los, soil, 0-6" depth,
15,57 g oxalate, 9.0l g oxide, L.29 g Ca,

0.0L

1+

5, CL 1128: .intofagasta, Chile, Beltsville i#56LL7T, OJuli + 0,0k
obtained by Dr, L. .Jlexandsr, January 13, 1956,
electrodialysis extractimn of U4 lbs, soil, 021

depth, 9.35 g oxalate, 3,58 g oxide, 2.56 g Ca.

i+

6, CL 1134-P: ..suncion, Paraguay, 3eltsville ;/56L50, 11.3
obtained by Dr, L. alexander, January 27, 1956,
electrodialysis extraction of L lbs,. soil, 0-6"
depth, 5.79 g oxalate, 2,142 g oxide, 1.53 g Ca (less
1 g Ca added during last steop of electrcdialysis
procedure),

1+

0,75

7. CIL 1139-P: Durban, Natal, S, ..frica, Beltsville L3 + 0,19
455777, obtained by Dr. L. ..lexander, February 15,
1955, electrodialysis extraction of L lbs. soil,
0-L" depth, 6.L2 g oxazlatz, 2,55 g oxide, 1.59 g Ca,

VI. Precipitation

ae Chicago, Tllinois: Samples weie collected in galvanized
tubs placed on the roof of Jones Chemistry Laboratory,
University of Chicago, For all samples, the equivalent
precipitation in inches derived {rom sample volume and
collecticn arsa is given,

dnmfaal

1, CL 290: Rain, 0.20l gal,.,, 0.1Li3" equivalent, col- 10,3 + 0.3
lected Octcber 15, 195! to October 18, 195L.

2., CL 382: Rain, 1,62 gal., 0.82" equivalent, collec~ LeB + Ok
ted 1645, December 31, 195L to 0700, January 6,

1955, NYOQU
3, CL 356, 357 & 358: Snow, 0,30l gal,, 0,16" equiva- 21.2 *+ 2,1

lent, collected January 2%, 1950 to February 3,
1955,

0]

et



L.

Se

Se
10,

11,

12,

13,

15,

16,

17,

18,

19,

Sarple
el et

CL 363: Snow, 1.17 cals, 0.50" ecuivalent, col-
lected OLOO, Fetruary 3, 1955 to 1500, February
10, 1955,

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

CL L419-P: Kain, 1,73 zal., 0.73", collected 1400,
Yarch 7, 1955 to 1430, March 21, 1955, ("wet!tub)

CL "61-P:
Yarch 10,

Rain, 1.0L ~al,, 0,53", collected 1530,
1952 to 0900, March 15, 1955, (Muet! tub)s

CL L77-P: Rain and snow, 1,08 gal., C.&5", collec~-
ted 1530, Iarch 1, 1955 to 1000, April L, 1955,
("et” tub)x

CL 592-P: Rain, 1,0 z2l,,
ted 0730, April 21, 1955 to 1715, April 2b, 1955,

CL 617-P: Rain, 0,09 ral,, 0.05" equivalent, col-
lected 1800, April 23, 1955 to 0930, iy 13, 1955,

CL 618-P: Rain, 043 zal,, 0,22" ecuivalent, col-
lected 1800, April 20, 1355 to 0930, lfay 13, 1956,
(coverad tub)sw

CL 619-P: Rain, 0,5L& ral,, 0.28", collected 1£00,
April 26, 1955 to 0930, liay 13, 1955, ("wet!" tub)

CL 627-P: Rain, 0.95 gal,, 0,L3" eouivalent, col-
lected 1100, lay 13, 195% to 1130, ilay 23, 1955.

CL 623-P: Rain, 0,90 zal,, 0.46" equivalent, col-
lzcted 1100, Ifay 13, 19535 to 1230, lay 23, 1955
(covered tub)*

CL 6,,5-P: Rain, 3.L8 gal
lected 1700, liay 23, 1955
(covered tub)#

oy 1.7E" egnivalent, col-
to 1030, June 6, 1555,

CL 6L6-P: Rain, Nh.9h gal., 2.52", collected 1700,
lay 23, 1955 to 1330, June 6, 1955, ("wet! tup)w

CL 6,,8-P: Rain, 0,77 gal., 0.39" equivalent, col-
lected 1700, May 23, 195% to 1030, June 6, 1955,

CL 647-P: Rain, 0,35 gal., 0,18" equivalent, col-
lected 1200, June 6, 1955 to 1245, June 7, 1955.

CL 61,9-P: Rain, 0.37 gal., 0.19" equivalent, col-
lected 1245, Jure 7, 1955 to 0950, June 9, 1955,

0,01" emuivalsent, cnllzce-

L8
dom/eal

5.9 + 0.8

2946 + L.8

L8.5 + 3,0

270 + 12

22+ 5
NYOO
60 + 3



20,

21,

22,

26,

27

30,

31.

32,

33.

Sample

CL 661-P: Rain, 1,12 gal,, O,57" egnivalent, col-
lected 0950, June 9, 1955 to 1035, June 10, 19%5.

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

CL 705-P: Rain, 7,16 sal., 3.,67" egquivslent, col-
lected 1030, July 25, 1955 to 1L00, mgust 7, 1955,

CL 706-P: HRain, 0,435 <al,, 0,22" eguivalent, col-
lected 1400, Angust 7, 1955 to 1100, August 22,
1955,

CL 727: Rain, L.29 gal., 0.22" equivalent, collec-
ted 1100, Augast 22, 1955 to 0500, August 30, 1955.

CL 7L3-P: Rain, 0,5 gal., 0.34" equivalent, col-

lected 1100, August 20, 1955 to 1350, September 21,
1975,

CL 74L-P & 745~P: Rain, 2:07 gal,, 1,06" equiva-
lent, collocted 1350, September 21, 1955 to 1458,
September 29, 1955,

CL 748)-P: Rain, 1,97 =al,, 1,00" equivalent,
collected 1L58, September 2¢, 1955 to 1611,
October &, 1955, -

CL 762-P: Rain, 2.C3 gal., 1.LL" ecuivalent,
collected 1611, October 5, 1955 to 1033, October
5, 1955,

CL 763-P: Rain, 3,42 gal,, 1,75" eouw'valent,
collected 1033, October 6, 1955 to 2117, October
7, 1955,

lected 1110, Octcber 7, 1955 to 1027, October 12,
1955.

CL 772-P: Rain, 1.16 gal., 0.59" eguivalent, col-
lected 1027, October 12, 1955 to 1021, October 17,
1955,

CL 799-P: Rain, 0,79 gal., 0.hO" ecuivalent, col-
lected 1021, October 17, 1955 to 0811, Octoher 2L,
1955,

CL 625-P: Rain, 1,0L4 g2l,, 0,53" equivalent,
collected 0811, October 2L, 1955 to 1010, October
31, 1955,

-—

L9

dEm/ gl
52+ 3

b2 + 2
2.8 + 0,2

3045 + 2.3

[
.
-3
=
1+

0.10

1,7

rd
*
n

§+

0.3

0.5

26,5 * 1.5

NYOO
10,1 + 0.5

&L



B,

3k,

37.

36,

L1,

Sample dorn/-al

CL 628-P & B30-P: Rain, 1,8l cal., 0.9L" equiva- 21,0 + 1.0
lent, collected 1010, Cctober 31, 1555 to 1030,
Novemver 17, 1955

CL £31-P: Sro, 0.535 cal,, 0.27" eguvivelent, col- 22.3 + 1.0
lected 1030, rovember 17, 1985 to 09L9, Movember 21,
1955.

CL 637-P: Rain, 0,147 gal., 0.075" equivaleni, col- 36.0 * L7
lected 09L9, November 21, 1955 to 0920, November 23,
1955,

CL 840-P: Snov, 0,122 z2l,, 0.052" equivalent, 11,7 + 2,7
collected 0920, November 23, 1955 to 1055, Novem-
ber 20, 1955,

CL 871-P: Snow, 0,116 e&l,, 0,059" eguivalent, 28,6 + 3.4
collected 1055, Noverber 23, 1955 to 1100, Decem-
ber 2, 1955,

CL 872~P: Srow, 0.31 gal., 0.15" equivalent, col- 19,0 + 1.k
lected 1100, December 2, 1955 to 1120, Decemver 5,

1955.

CL 95L~P: Snoi, 0,15 zal., 0.077" ecuvivalent, 53+ 17
collected 1120, December 5, 1955 to (0800, December

21, 1955,

CL 976-P: Snor, 0,082 zal., 0,0L2" eguivalent, Lo + 25
collected 0800, Decermber 21, 1955 to 1115,

January 16, 1956,

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

Tnsoluble Residue from Chicago Rains

1,

24

Insoluble residue from rain, CL 320: 1.82 gal,,
0.930" eguivalent, collected December 2L, 1954

to Dccerber 27, 1954. The filtered insoluble’
residue was fused with sodium carbonate before assay,

Total Sr?0 activity insoluble residue: 20,6 dpm
Total Srf0 activity in soluticn: U9.2 + 0,5 dpm

Insoluble residue from rain, CL LOT & LO8: 0,71 gal.,
0.36" equivalent, collscted February 18, 1955 to 0900,
February 21, 1955, The filtered insoluble residue was
fused with sodium carbonzte hefore assay.
" NYOO
Total Sr?9 activity insoluble residue: 0.7 + 0.1 dpm
Total Sr90 activity in solution: 29,9 + 1.5 dpm

3

2
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Sl
Sarple dpn/zal

“jashin-ton, D. C.: Collected at the Naval Research
Lahoratory. Samples were taken bv 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 periold of sample collection,

1., CL 790: Rain, 2,40 gal., C,%1", collected 2000, 3L.3 + 1.L
April 11, 1955 to 0L0OO, April 12, 1955,

2, CL 791~P: Rain, 2.92 gal., 0.68", collected 0030 25.6 + 3.5
to 1500, April 1l, 1955.

3, CL 792: Rain, 0.6L5 gal., 0.21", collected 2315 39,0 * 1.7
to 2400, April 1lh, 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 794: Rain, 0.697 gal., 0.21", collected 0415, 195,0 + L.3
April 2, 195% to 0300, April 25, 1955,

6, CL 795-P: Rain, 2.30 gal., 0.37", collected 1500, 15.5 + 0.6
April 25, 1955 to 0709, 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 1L09, May 22, 195%5.

Pittsburgh, Pemsylvania: Collected bi the Nuclear
Science and Engineering Corporation, Samples were taken
bv direet fall into galvanized tubs on the roof of the
laberatory building. The precipitation in inches is that
reported b the local Veather Bureau station for the
ncriod of sample collection,

1. CL 676-P: Rain, PL-20-37, 2.L7 gal., O.L8", col- 16.6 + 1.5
lected 1200, July 10, 1955 to 1000, July 19, 1955,

2. CL 877-P: Rain, PI~21-R7, 5,70 gal., 0.65", col- 18.8 + 1.bL
lected 1000, July 19, 1955 te 1100, July 25, 1955.

3. CL 878-P: Rain, PIL-22-77, L.LO gal., 0.60", col~- 8.2 + 0.5
lected 1100, July 25, 1955 to 0900, July 28, 1955,

4. CL £79-P: Rain, P1-23-F7T, 1,98 gal., 0.18", col- 8.7 + 1.0
lected 0900, July 28, 1955 to 1000, August-6, 1955, NYOO

S, CL 961-P: Rain, PL~2)-R7, 0.06 gal., 0.1&", col- 10,8 + 1.0

S5

lected 1000, Ausust 6, 1955 to 1500, Auzust &, 1955,

6. CL 962-P: Rain, PL-25-R7, L4.91 gal., 1,98, col- 5455 + 0432
lected 1500, August 8, 1955 to 1630, August 11, 1955. Y2
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9

10.
11,

12.

14,

‘15.
16,
17.
1€,
19.
20.

21,

Sarnle

CL 982-P: Rain, PI~-26-R7, 7,0 gal., 2.2L4", ccllec-
ted 1630, August 11, 1955 to 1030, august 16, 1955.

CL 9¢3-P: Rain, PL-27-K!, L.0 gal,, 1.71", collec-
ted 1030, August 16, 1955 to 1700, August 23, 1955.

ClL 963-P: Rain, PI~28-R7, 0.395 gal., 0.56", col-
lected 1700, August 23, 1955 to 1600, August 31,
1955,

CL 964-P: Rain, PL-29-F7, L.l gal., 1.64", collec-
ted 1600, August 31, 1955 to Sevtember 28, 1955,

CL 965-P: Rain, PL-30-F¥, 2,0 gzal., 0.75", collec-
ted September 28, 1955 to October 10, 1955,

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

CL 984-P: Rain, PL-32-R, 0,L55 gal., 0.,09", col-
lected October 18, 1955 to Dctober 20, 1955,

CL 985-P: Rain, PL-33-F7, 1,14 gal., 0.L2", collec~
ted October 20, 1955 to 1615, October 2k, 1955,

CL 986-P: Rain, PL~-3L-RJ, 0.508 ezl., 0.28", col-
lected 1515, October 2L, 1955 to 1700, October 29,
1955,

lectcd 1700, October 29, 1955 to 06LS, October 31,
1955,

CL 968-P: Rain, PL~36-F7, 0.L65 gal., 0.31", col~
lected 0815, October 31, 1955 to 1630, November 12,
1955,

CL 969-P: Rain, PL-37-R7, 0.102 gal., 0.08", col~
lected 1630, November 12, 1955 to 1630, November
1L, 1955.

CL 990-P: Rain, PL-38-X7, 6.18 gal., 2.25", col-
lected 1530, November 1L, 1955 to 1100, Novenber
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.

CL 991-P: Rain, PI~LO-X7, 0,0238 gal., 0.07", col-
lected 1400, December 3, 1955 to 1100, December 1k,
1955,

g2

dpm/e al

31+ 3
83+ 5

31,6 * 2.6

9.75 + 0,59
10.7 * 0.6
1,2 + 0.6

3L.0

I+

1.6

1621 +

4
(@]
o

(@]

W
o2/
L 4
£~
|+

1.9
60,0 + 2.9
22,6 + 1.0
L3+ 0.19
NYQO

17.0 + 1.0

319 + 2k

33

¥



53

Sanple domr/gal
»z. CL 1033-P: Rain, PL-L1-F7, 0.025 gal., 0.C5", 520 + 60

collected 110D, Decemter 1hi, 1955 to 11,00, Decem-
ber 2k, 1955.

23, CL 1066-P: Rain, PL-L2-E7, L.3L gal., 2.53", 29 + 3
collected 11,00, Decerber 2l, 1955 to 1600, Fetruary
3, 1956,

o). CL 10b8-P: Rain, PI-L3-R7, 6.05 gal., 2.10", 16.9 + 1.3
collected 1600, Febitary 3, 1956 to 1000, February
13, 1956,

25, CL 1009-P: Rain, PL-Lh-R7, L.10 gal., 2,95", col- 32.2 + 1.9
lected 1000, February 13, 1956 to 1400, February
27, 1956.

26. CL 1090-P: Rain, PL-LE-R, 1155 gal., 0,76", col- 52
lected 1400, February 27, 1956 to March 6, 1956,

1+
W

27. CL 1091-P: Rain, PL-LG-R7, €.60 gal., 3.13", col- 28 + 2
lected 1800, larch 6, 195¢ to 1200, March 2L, 1956.

o8, COL 1092-P: Rain, PL-47-T, 2,55 gal., 1.21", col- b7+ L
lected 1200, March 2L, 1956 to 100C, April 1, 1956,

VII, ‘izter Other than Preciriteticn

Ao

cL 1093-P: Tap water, PI-51-T.J, 13.2 gal., Pittsburgh, 1.33 * 0.1k
Penncylvania, collected by Muclsar Science ard Engineer-
ing Corporation, March 2, 1956 to iferch 13, 1956,

CL 732: Sea water, surface sample, L0 liters, atlantic

Ocean, collected at L3oL9'M, LB07'/, by U. S. Coast

Guard, Station 58Lk, inril 28, 1955. (Depth ¢cf therno-

cline ~100 meters) - NYOO

Total Sr90 Activity: U.3 + 0.3 dﬁm
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VIiI,

A

Sk

Air Concentration
Air filter samples provided by lr, I, H, Blifford, Naval Research
Laboratory, Washington, D. C. Collections were made on ~rmy
Cherical Corps Type V filters of 200 square inches area and of
heavy asbestos fiber composition,.

Sr?0 Surface iir Concentration, “fashington, D, C.

Volume
CL No. Collection Period (££3x10-6) DR Sr99/1001t3
20LD April 5-8, 1953 L.5 18.6 + 0.7
20l October 2-6, 1953 1.7 41.1 + 3.0
20L4B Cctober 6-9, 1953 3.4 30,5 + 1.1
130 October 12-15, 1953 3 70 + 12
51L-P April 3-5, 1954 2,92 91+ 17
20LE ipril 8-10, 195 2.6 6. ¥ 0.2
204C April 9-11, 195L 1.7 125+ 5
204 F Anril 10-12, 1954 3. 258 + 6
515-P April 12-1l, 198h 1.9 65.5 + L.6
20LG horil 1517, 195k 3.7 11,0 * 0,5
20413 foril 17-19, 1954 2.0 2047 * 0.6
516-P apr, 29-tar 1, 1954 3.0 32,2 + 2.6
895-P Yay 5-T, 195k 2.33 210 + 12
517-P May 11-13, 1954 2.76 313 + 2,2
896-P ¥ay 17-19, 195} 2,59 120 + 7
516-P May 2L-26, 195h 2,61 216 + 11
897-P Hay 28-30, 1954 3.80 133 £ 7
519-P June 1-3, 195u 2.90 6643 + L.l
89¢-p Junz 14-17, 195k L.L5 79+6 NYOO
899-p June 23-26, 1954 3.79 51+ 3
520-P July 16-17, 195k 1.88 L7.0 + 2.k
521-P July 2L-26, 195k 2.56 73,5 * 5.2

g5
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Volume
CL No,  Collection Period (£t3x10-6)  DPM Sr90/1061t3
§20-P  July 26-29, 195L 3.66 46,0 + 3.9
900--P July 30-.ug. 2, 1954 2,95 200 + 10
901-P ‘ugust 2-7, 195L 5.0l 59+ 5
902-P august 7-9, 195k 2492 210 + 13
903-P August 28-29, 1950 1,82 380 + 25
90l-P October 1-3, 155k 3.39 112 + 7
$05-P October 5-8, 195k 3.56 0L + 6
906=P October 16-18, 1954 2.69 198 + 1l
907-P October 26-28, 195k 2.26 251 + 17
L01.~P November 1-3, 195L 2.9 120 + 7
908-P November 7-8, 195l 1.15 225 + 14
909-P Noverber 15~16, 195h 1.28 175 + 10
910-P November 22-2L, 1954 1.96 19k + 11
L02-P Decemver 1-2, 195L 1.6 103 + L
L11~P January 3-l, 1955 1.26 281 + 6
12-P February 5-6, 1955 1.7 127 + S
413-P February 10-12, 1955 2.9 2Ll + 10
913-P February 17-18, 1955 1.51 191 + 11
523-P February 22-23, 1955 1.1 202 + 11
S2l~P Yarch 3-l, 1955 1,76 270 + 13
525-P Harch 7-8, 1955 1.5L 39L + 20
526-P March 13-1h, 1955 1.07 267 + 16 NYO!
527-P Yarch 16-17, 1955 1,62 310 + 15
91L~P Narch 21-23, 1955 2,217 98 + 7
528-P arch 22-23, 1955 1.7k 393 + 20
529-D Farch 27-28, 1955 1.80 2h + 5 3L

75



B.

CL No,

773=-P
77L-P
775-P
776-P
777-P
778-P
779-P
760-P
917-P
918-P
919-P
920-P
921-p
922-P
923-P

Sr90 surface Air Concentration, Foreign Locations

Collection Period

April L-5, 1955
April 11-12, 1955
April 18-19, 1955
Anril 25-24, 1955
Yay 2-3, 1955

May 10-11, 1955
ifay 17-18, 1955
May 24-25, 1955
June 156-17, 1955
August 5-8, 1955
August 12-16, 1955
August 19-22, 1955
August 26-29, 1955
Septerber 26-27, 1955

September 29-30, 1955

Volume

56

(rt3x10-8)  DPM Sr90/1061t3
1.32 8L + L
1.93 71.5 * 3.3
2.27 65 + 6
1.82 22,5 + 1l.h
1.3L 709 + 52
1.54 265 + 12
1,37 L78 + 16
1.69 755 + 33
1.L3 710 + L0
3.0 300 + 20
LS b9 + L
3.5 12) + 6
3.6 226 + 16
1.53 158 + 9
1,69 124 + 8

NYOO

There is considersble uncertainty in the air volumes of samples
collected at Kodiak, T.i., Port Lyautey, F.li,, and Yokosuka, Japan

because the flow rate is not directly recorded.

For the earliest

reports of air filter data for these three locations, the rated flow
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.
Tt is considered that a hetier estimate of their air volume is
provided by the average 'fashington, D, C, volumes for equivalent

collection neriods,

On this basis, the relative air concentration

data should be considerably improved, although their absolute

value mary be in error by as much as 50% or so.

A1l the earlier

reported air filter dsta for Kodiak, Port Lyautey and Yokosuka
have been estimated on this basis, and the new results are presen-
ted belov,

#]

P



1. Kodiak, T, As
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Volume
CL No,  Collection Period (£t3x10-6)  DPM Sr90/106£t3
924-P  May 27-Jume 3, 1952 ~bls ~L.8
926-P  June S-July 1, 1952 k.5 ~beT
925-P  Jure 11-17, 1952 ~U.3 ~9.5
927-P  July 8-16, 1952 ~l.b ~6.8
928-P  July 2L-29, 1952 ~Le2 ~Ua9
929-P  aug. 29-Septe Ly 1952  ~L.2 ~1.1
930-P  Sept, 1825, 1952 ~l,2 ~1,1
931-P  October 9-16, 1952 ~ k2 <1,0
932-P  October 23-30, 1952 ~h2 0.7 + 042
131 November 18~23, 1953 ~h42 ~50
205C February 9-15, 195k ~Ue3 ~27
205D2  February 15-18, 1954 346 ~242
205E February 18-22, 195k ~U 40 ~10
933-P  March 17-22, 1954 ~Le2 ~36
934-P  April 19-26, 195L ~hJb ~61
935-P  May 17-2k, 195 ~lal ~ 18
936-P  June 14-21, 1954 ~l.l . ~ 90
937-P July 19-26, 1954 ~Uh ~31
939-P  Septembar 24-26, 195k ~340 ~35
940~P  October 15-18, 195L ~3.6 ~6.1
ho3-P  Oct. 30-Fov, 1, 1954 ~3.0 ~21
9L1-P  November 20-22, 195k ~340 17 NYGQU
LOL=P  Decerber 1-2, 195L ~1.9 ~180
942-P Deceamber 16-19, 1954 ~3.6 ~Th
414-P  January 1-2, 1955 ~1,9 ~2L0 3¢
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Volume
CL No.  Collection Period (rt3x10-6)  DPM Sr90/106£t3

415-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, 1955 ~ 3.0 ~ 140

Port Lyautey, Fo M, -

2068 July 9-11, 1953 ~ 3,0 ~1l
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 ~ Ul ~26
405-P  November 8-9, 195h ~1.9 ~1L0
9L,9~-P  November 21-22, 1954 ~1,9 ~180
},06-P December 3-h, 195k ~1,9 ~200
L16-P  Jamary L-6, 1955 ~3,0 ~53
530-P  Feb, 28-}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‘ ~3.0 ~110
78L4-P  April 1-3, 1955 ~ 340 ~390
950-P  April 15-17, 1955 ~ 3.0 - ~590 NYOO
785-P May 1-3, 1955 ~=3.0 ~6L0
951<P  May 15-17, 1955 ~3.0 ~150
786-P  Yay 31-June 2, 1955 ~ 340 ~1300



3.
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Volume

CL No.,  Collection Period (r£3x10-6)  DPM Sr90/1061t3
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  larch 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
945-P  August 1-3, 1955 ~ 3,0 21l
946-P  lugust 15-17, 1955 ~3.0 ~170
9L7-P  September 1-3, 1955 ~ 3,0 12
948-P  Septerber 23-25, 1955  ~ 3.0 ~70



