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 INTRODUCTION

In this revised edition of Chicago Sunshine Bulletin No, 12 are pre-
sented ali sr?0 concentration data obtained by the University of Chicago
Project Sunshine group for the period December 1, 1955 to termination of
the work in August 1956. For cumilative results to December 1, 1955 see
Chicago Sunshine Bulletin No. 11.l Results for samples assayed by the

l, E. A. Martell, "Project Sunshine Bulletin Number 11", December 1,
1955, Secret; AECD-3763, Jamuary 1957

Nuclear Science and Engincering Corporation, Pittsburgh, Pennsylvania,
under subcontract, are incluvded and are designated by the letter "PH
following the Chicago Leboratory number (i.e., CL x0ct=P)e

This revised rgport includes all results and discussion contained in
the original version of Chicago Sunshine Bulletin No. 12, August 1, 1956
plus additional results submitted to the Division of Biology and lMedicine,
United States Atomic Energy Commission in a letter report, "Chicago Sun-
shine Results, Final List", dated August 3, 1956. Data of the last two
colums, Table 6, pages 27 and 28, have been corrected to take into account
the difference in ratio of available Sr’C to available calcium in the
clectrodialyzed sample as compared with the original soil. The correction
is substantial for calcareous soilse A new result is reported for the
Brawley, éélifornia soil, CL 1127, (page LL, this report), establishing
a lower maximum level of SrPC for this arid area,

The data for all biological samples and so;ls are presented in units
of 1/1000 of the occupational tolerance dose of sr?0 for an average man
of 1000 grams total body content of calcium., Thus the "Sunshine Unit"
equals 1/1000 microcuries of Srf0 per kilogram of calcium or 2,2 disintee

grations per mimute of sr70 per gram of calcium,



Water and air concentration data are reported in disintegrations per
minute of Sr70 per unit volume,.
A descripfion of the chemical procedures and the absolute counting

method employed by the Chicago Sunshine Project group has been reported.,2

2. E, A, Martell, "The Chicago Sunshine Method; Absolute Assay of sr?0
in Biological Materials, Soils, Waters and Air Filters", AECU~3262,
May 1956, '

A considerable portion of the data presented in this report has been

discussed by W, F. L:i.bby.e.3a)-L Some of the data of Bulletins 11 and 12 are

3¢ W. F, Libby, "Rodioactive Strontium Fallout", Proc. Nat, Acade Sci.
L2, 365 (19%6).

h. W, F, Libby. "Current Research Findings on Radicactive Fallout",
Speech before AAAS, Weshington, DeC., October 12, 1956.

summarized in grophical or tabular form and are briefly discussed in the

following section of this report.



DISCUSSION OF RESUITS

I. Sr% Surface Air Concentration Data

Large air blower samples, collected over the last several years at the Naval
~ Research Labératory, Jashington, D, Cs by I, He Blifford and associates, were
made available to us for Sro0 assay. Collections were made on Army Chemical
Corps Type V filters of 200 square inches area and of heavy asbestos fiber
composition, Collection volumes ranged from about 1 to 5 million cubic feet
of air for collection perieds of one day to one week. The large blower samples
which were analyzed from Sr70 were collected from four locationss Washington,
De Co; Kodiak, Alaska; Port Lyautey, French Morocco; and Yokosuka, Japan, 4
summary of the Sr%0 concentration data, together with the location, collection
period and sample volume for each sample, is presented in the last section of
this report. '

The Washington, D, C,. Sr?0 air concentration data are presented in Figure
l, For these samples, the volumes were computed from recorded flow rate data.
Figure 2 shows the ’variation in total flow with length of the collection due
to dust loading of filtersat the Tashington, D, C, station, This curve was
obtained from Mr, Blifford at the Naval Research Laboratory, who indicated
quite large variations of individual collectioﬁ volumes from the average
values shovm,

The data for the three foreign stations are presented in Figure 3, For
these, the qsllection volumes were not monitored and the volume of each sample
was estinate:i— by assuming the effect of dust loading observed at Washington, D.Ce.
(Figure 2) applied equally well at these other locations, The necessity of
making this assumption imposes a restriction on comparison of relative air
concentrations for the four locations but does allow us to consider the change

in air copcentration with time at each location,
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The data for all four locations show generally the same concentration
levels at any given time and all show a gradual and substantial increase during
1954e The cc;pcentrations observed at Kodiak, Alaska during and following the
Spring 1952 tests are strikingly low by comparison with the 195 and 1955 con-
centration data, The average Sr90 activity in 105 cubic feet of surface aif
appears to have increased from a pre-Ivy test level of about L dpm to a pre-
Castle level of‘some LO dpm and a post-Castle level of some 200 dpm,

Comparison of the Sr?0 air concentration data with the daily total fission
product beta activity data obtained by the NRL group indicates "apparent"
ages for the mixed fission products of from one month to several years with
wide variations during any given month, No conclusions with respect to the
Sr90 production date may be drawn from such data for a number of reasons.

The size distribution of the original bomb debris is dependent on the energy
yield, orientation and environment of the weapon and for each case the mean
size of particulates carrying Sr90 is expected to be smaller than that of
mixed fission products. Furthermore, the particulates may be further frac-
tionated by the action of rains, depending on the efficiency of scavenging by
rains as a function of particle size., Another complication is that imposed
by the size~collection efficiency of the device itéelf. Additional diffi=-
culties are imposed by the close spacing of tests during the last several
years, Finally, there are large day to day variations in surface concentra-
tion of Sr90 and other fission prﬁducts, apparently due to scavenging of sur-
face air by-;égetation and to the time interval h»etween rains,

In spite of the many complicating factors indicated above which limit
the meaningfulness of any individual measurement of Sr90 concentration and
its relation to total fission product activity or to other individual fission
product concentration, the general features of the Sr90 surface air concen-

tration data shed considerable light on atmospheric ecirculation and storage



of long lived fission ﬁroducts. The Sr%0 air concentration history shows a
marked general increase following the Ivy and Castle tests and thus appears to
directly relate tﬁ‘the increased stratospheric storage following these tests.
The general equivalence of the concentrations obéerved for the four stations,
widely separated in geographical location, 1s strong indication that relatively
old debris rather than fresh fission product activity is involved, Except for
 a few of the highest concentration values observed, the Sr90 data do not reflect
any considerable contribution from individual small weapons tests for which
troposvheric washout rates of several weeks or less have been estimated,

- An air filter device, horizontally oriented near the ground surface in
general will not collect large particles which fall directly or particles
tranped in raindrops, Instead, it will collect a portion of thosé particles
which mix downward between rains and persist in surface air plus some of the
particles carried in the air downdraft assocated with rains for which the
scavenging efficiency of rains is low. Thus, the Sr?0 surface air concentra-
tion data do not necessarily relate to the total deposition rate in any direct
manners,

The Sr90 concentrations observed in surface air during the Fall 1954 and
Spring 1955 are an order of magnitude lower than the limited U, S, and British
measurements of upper troposphere concentration during the same period, The
numbers are not necessarily inconsistent when consideration is given to dilution
by cleaner surfacé_air during downward mixing,~to reduction resulting fronm
scavenging by rains;-and to removal from surface air by the filtration action
of vegetaion foliage and the action of fog and dew., Thec mean troposphere
concentration of Sr90 is undoubtedly a factor of 5 to 10 times higher than
surface air values and thus corres onds to a total tropospheric air burden of

ong megaton of fission or so, These considerations provide additional basis



9
for the argument that the Sr90 surface air concentration data relate to stratos-
pheric debris since the total fission yieid represented by this source will
gererally mas‘lc, the Sr90 produced in tests of small atomic weapons. The low
concentrations observed at Kodiak during June and July 1952 provide the most
" convincing a_rgument that Nevada tests, and thus small weapons tests generally,
contribute negligibly to the Sr?0 concentration observed on surface air filters,

Thus, it appears that the measurement of Sr90 on surface air filters pro-
vides a direct measure of the stratospheric burden and that the apparent seasox;al
variation in the Sr90 surface air concentration nay relate to seasonal varia-

tion in mixing through the tropopause and/or tropospheric washout rate,
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II, Sr9° in Chicago Rains

A, Summary of Chicago Rain Data, 1953 through 1955

Table 1 shows the estimated monthly and yearly totals of Sr30 deposited
per square foot in the. Chicago area, together with totals for rains actually
measured.

The 1953 rain samples were roof run-off samples cnllected by the Chicago
Tritium Research Groups For these, it is assumed that the result in disintegra-
tions per minute was constant for each rain, and the Sr90 deposited per square
foot was computed from the total precipitation in inches reported by the Weather
Bureau for the University of Chicago station,

The 1954 samples were individual rains collected in a galvanized wash tub
on the roof of the Jones Chemistry Laboratory building, For these, the total
sample activity divided by the collection area was taken as the Sr9°‘deposited
per square foot for individual rains,
~ For both 1953 and 195k rains, the total monthly deposit wes estimated by
multiplying the deposit in disintegrations per minute per square foot per inch
of rain for the rains measured by the total monthly precipitation in inches,

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 taken, For these, the deposit per square foot was
computed from total sample activity divided by collection area, The 1955
collections were made with the tubs exposed continuously and thus any dry

material falling out between rains was included in the sample.



Jamary
February

March
April

May

June

July
August
Septenber
October
November

December

Total

Notess 1,

2.

3¢

Table 1

8r?0 Devosited by 1953 and 195k Chicago Rains

1953 Chicago Rains

1954 Chicago Rains
Inches of Rain DPM Sr99/ft2

Inches of Rain DPM Sr90/rt2

1.20 (0) -- 1.01 (0) .-
1.5 (0.22) 0,99 (0,15) 2,17 (0) --a
3459 (1.72) 7415 (3.L2) Lokl (2.49)  6L.0 (35.8)
2.83 (1.59)  L7.8 (L2.3) L.53 (1.85) 15,7 (6.L)
2.01 (0.75) 6.0 (2.2) 2,25 (0.80)  21.3 (7.6)
L.bg (1.87) 37.1 (15.5) 2,73 (1.55)  27.0 (15.k)
3.95 (1.95) 22.4 (11.1) 6.37 (3.89) 1847 (11.L)
1.32 (0.88) 2,16 (1.Lk) 6.12 (0,60)  LS.3 (Lk3)
2,17 (0.78)  39.0 (13.7) 0,98 (0) ---
1.58 (0.L5) L5.2- (12.9) 11,69 (6.5) 21,2 (11.8)
1,53 (0.39) 2,0 (0.51) 1,37 (0.13) Tols (0.70)
2.LL (0) --- 2.05 (1.80) 27,0 (23.8)
>210 T >250

Values in parentheses are totals for measured rains,

One April 1953 rain of 0,9k inches deposited 39,k dpm Sr90/ft2,
This rain was omitted in the estimation of the contribution of
April rains which were not collected.

The estimates for August and November 195} are based on a very
low fraction of the monthly precipitation with the result that
the estimates are probably high for August and low for November,
Such errors should approximately average out over the year,



Month
January
February
March
April
May
June
July
August
September
October
November

December

Table 2
DPM _Sr90/Ft2 peposited by 1955 Rains and Snows

Chicage
6.6 (1,201)

~18,8%(1,61")
Lhe9 (2.17")
39.7 (2.42")
05,0 (2.66")
~67.84(2,77")
31,6 (2.63")
13,0 (6.60")
10,8-(1,57™)
27.5 (6.12")
1842 (1.77")
5.5 (0.L7")

“ [}

Pittsburgh

2542 (3.L0")
8846 (L.8L")
120,1 (1.82")
80.3 (2.82")
7846 (2,35")
133.0 (6.95")
8.3 (1.8L")
31.7 (3.27")
15.6 (2.79")
7.9

12

Washington, D,Ce.

30,0 (1.7L")
58,5 (3.L9")
75.3 (2.33")

# Based on assay of two thirds of total monthly rainfall,
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B, Test of Rain Collection Method

If the collection of precipitation is to be used as a method of follow-.
ing the deposition of fallout Sr90, it would be highly desirable to increase
the collection period to about one month. During a long period of collection,
the collector would be alternately dry and wet, Under these circumstances,
it may be considered that a significant amount of fallout would be blown out
of the collector Auring dry periods between rains.or accumlated in excess
when the collector contained water,

As a test of these possibilities, a number of collections made at Chicago
during March, April and May 1955 included, in addition to the standard open
tub, a second tub covered with a plastic sheet with a small center hole and a
third tub with the water level maintained at an inch or more by periodically
adding water.

Results for the "covered" tub and "wet" tub collections have been re-
ported in Chicago Bulletin No. 11 and in this report. In the case of the
"wet" tub, the volume reported is that cbtained from the collector area and
depth of precipitation reported by the Weather Bureau for the University of
Chicago station. |

'fhe total Sr?0 activity collected by each of these methods can be direct-
ly compared since the collection areas are equal, The data are as follows:

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

_ CL hL59-P Open tub 29.0 + 2,0 dpm total
— _CL L60-P Covered tub =~ 31,8 + 2,2 " "

2, Period 1530, March 21, 1955 to 1000, April kL, 1955

CL 462 & 466 Open tub 45,1 + 4.0 dpm total
CL 477 Met" tub 35.2% 2.2 " 0

3, Period 0950, April L, 1955 to 1400, April 1, 1955

CL 551-P Open tub 29,0 + 1,9 dpm total
CL 552-P Covered tub k3T 2 0w



L. Period 2100, April 1k, 1955 to 1630, April 20, 1955

CL 562-P  Open tub 5345 + 3.3 dom total
CL 563-P Covered tub - 3LJ + 1,8 "

5, Perisd 1800, April 28, 1955 to 0930, May 13, 1955

CL 617-P  Open tub 67 + 7 dpm total
CL 618-P Covered tub 83+9 n ®
CL 619-P "Jet" tub 72,8 + L.9 dpm total

6. Period 1100, May 13, 1955 to 1130, May 23, 1955

CL 627-P Open tub 90 + 5 dom total
CL 628-P Covered tub 70 + g "

7. Period 1700, May 23, 1955 to 1030, June 6, 1955

CL 648 Open tub 210 + 8 dpm total
CL 6LS Covered tub 239 T 120 v
CL 646 et tub 2218 n ®

The 'agreement in total Sr90 activity collected by each of the several
methods is gratifying, The only significant discrepéncy is the low value for
CL 563-P which might be explained by the occurrence of a very heavy rainfall
with ‘a possible resultant loss of sample due to ;plashing off the p;l.astic
cover, Another possibility is the occurrence of dry fallont which could have
been blown off the plastic cover by surface winds. It appears that the Sr?0
is water soluble at the time of collection and is not absorbed on the walls of
the vessels, It is further indicated that once deposited in rains, the Sr90
fallout does not blow around significantly;

These results testify to the adequacy of the water collection and chemical
separation procedu:res' used and indicate that an open tub provides for reliable
collection of pre:'ipitation for extended periods of time. Since the Sr acti-
vity is apparently quite soluble, large volume collections can be safely
aliquotted to reduce the samplé shipment problem. Thus, the collection of
precipitation appears to be a practicable method to auguent, or even replace,

the sticky paper collector as a general method of world wide monitoring.
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Ce Solubility of Sr?0 Deposited in Rains

The above indirect evidence for the solubility of the Sr?0 activity in
fallout is co‘r.x‘.f.‘irmed by the analysis and msasurement of the insoluble residues
from Chicago rains, The insoluble residues from two active Chicago rains,

CL 320 and CL LO7 & LO0B, initially separated by filtration, were fused with
NapCO3 and dissolved in HCl, Following a fuming nitric acid separation of
Sr, the samples were reserved for yttrium-90 growth and milked for the Y90
activity., The results are shown in Table 3 together with the Srd0 activity

of the water soluble fraction,

Table 3

Solubility of Sr0 in Eains

CL 320 CL L07-8
1, Total Sr0 Activity in Solution (DPM) : L9.,2 + 0.5 29.§ + 1.5
2. Total SrJ0 Activity in Insoluble Residue (DPM) < 0,6 Cu7 + 0.1
3. Percent of Total Activity in Inscluble Residue <1,2% 2,3 + 0.4%

Ds Chicago Fallout Histcry from Rain and Soil Data .

The Sr90 data for Chicago rains and Chicago Milkshed soils are summarized
in Figure L which gives the approximate total soil burden of Sr90 and its
change with time over the ihree year period, January 1953 to December 1955,
The curve is mrormalized to the average available Sr90 in six typical Chicago
Milkshed soild collected on September 29 and 30, 1955, The total monthly
fallout in Chicago rains are taken from Tables 1 and 2 above, and the method
of measurement and data are discussed in the zccompanying section, The Chicago
Milkshed soil data are discussed below,

The average available Sro0 observed for the sams six soils samples in

late September 1953 is also plotted, The agreement in this case may be partly
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fortuitous since the available Sr90 in the soils, that fraction extractable
into normal neutral ammonium acetate, is somewhat less than the total, |

From Figure 3 it is clear that most of the fallout has been deposited
since the beginning of 1953, The change in average annual slope indicates at
least qualitatively the increasing annual contribution of stratospheric debris
to total fallout, The general agreement between the change in soil level and
cumulative fallout in rains during the intervening period is graphic indication
that the scavenging of the atmosphere by rains is tﬁe primary mechanism of
fallout, Sampling of rains with tubs continuously exnosed will include collec-
tion of dry fallout of large particles which may be appreciable for considerable

distances downwind of test areas during the first few days following an atomic

test.
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III. Results for 1955 Chicago Milkshed Samples

A. 1955 Chicago Milkshed Soils

Table l summarizes the results obtained for the Chicago Milkshed soils
collected Septembér 29 and 30, 1955, The available calcium in grams per square
foot was computed from Beltsville analyses of available calcium per unit weight
of sample and total weight and area of sample collecteds Strontium-90 analyses
were made by the Chicago Sunshine Laboratory,

The samples were taken from the same fields of farms sampled in 1953 and
again in 1954, Farms #3, #6 and #7 had been plowed recently. For each of these,
15 plugs, 3.5 inches in diameter, were taken to a depth slightly greater than
apparent plow depth, On farm #7, two sets of samples were taken from alternately
spaced holes to'provide a check on the reliability of sampling recently plowed
fields, The agreement in the results of the duplicate samples is very striking,

The results in dpm per square foot apply to the available strontium-90
(i.e. s extractable in normal neutral armonium acetate) and not necessarily the
total strontium-90 deposited per squafe foot. Although the Chicago rain data
indicate that the strontium-90 is deposited in soluble form, it is recalled
that 1953 soil samples fused with NayCO3 following sﬁccessive NH)AC and HC1l
extraction showed é.ppre ciable residual strontium-90,

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 _i_‘<:)r this area. The September 30, 1953 average for these same
six soils was a;ap;oiirnately S millicuries per square mile, The increase of
7 millicuries per square mile 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),



Belts, # CL #

1503

1500

1501

1502

1496

197

1504

1505

1498

1499

1508

1509

1510

1511

1019
956
957
1018

886
887

1020
1021

868

955

1022
1023
1024

1025

Table L

Available SrP0 in 1955 Chicago Milkshed Soils

Farm

Swanson (#3)+#

Winnebago CO oy Ill.

Holcomb (#L)
Rock CO., Wis.

Holcomb (#L)
Rock Co., Wis,

Premo (#6)%
Columbia CO., V’iS.

Kurpeski (#7)#
(Sample A)
McHenry CO., Ill.

Kurpeski (#7)*
(Sample B)
McHenry Co., Ill,

Austin (#8)
McHenry Co., Ill,

Austin (#8)
}JCHenry CO., Ill.

McKee (#9)
McHenry Co., Ill,

McKee (#9)
McHenry Co., Ill,

Van Winkle (#11)
Will CO.’ Illo

Van Winkle (#11)
Will Co., I11,

Carver (#12)
Will Co., T1l,

Carver (#12)
Will, Co., Ill.

Depth
0~

0-2"
2-6"
O=5"

O=b6 .511

0-6.5"

0-24
261
02
2-6"
02"
2-6M
0-2n

260

SJU.

6.83 + 0,08

3.81 + 0,14
15.0 + 0.5

11,9 hd 0.5
12,6 + 0.5

L9.9 + 1.5
9.6 + Oul

9.8 + O.b

0499 + 0,0k
65.1 + 2,6
i0.0 + 0.
6LoS + 1.3

140 + 0.7

# Field recently plowed

19

Avail., gr9°
Avail, Ca dpm/ft
The et
82.8 1240 1240
15,0 881
1150
31,8 267
25.5 8L3 843
30.9 810"
828
30,5 846
6.92 760
925
7.8 165
31.2 673
, 8LL
7844 171
Lok 630}
742
Sl 112
3.7 525
698
5.6 173
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The soils for farms #11 and i#12 are not typical for the Chicago Milkshed
area but are coarse sandy soils included in the selsction because ofv their
very low calcium level, These two soils show the lowest 1955 level and the
lowest two year incréase in available strontium-90, While it is possible that
they received less fallout, it is more likely that something in the chemistry
of these two soils acts to reduce the fraction of "available! strontium-90,

That these soils may be anomalous is further indicated by the unexpectedly low
concentration of strontium-90 in the alfalfa grown on them (see Table S and
discussion on page 22 below),

The strontium-90 measurements for the twelve Chicago Milkshed soils collec-
ted in late September 1953 have been summarized and discﬁssed elsewhere.,3 The
1953 soils show an average of about 50 percent of the total available strontium-90
in the top one inch laver for unplowed soils, The 1955 soils show about 80 per-
cent of thé total available strontium~-90 in the top two inches of unplowed soils,
Since this observation applies equally well to the sr.\ils_ showing the lowest
total available strontium-90 (farms #11 and #12), it appears that the“leaching

of strontium-90 to greater depths by natural processes is very slow,

» 1955 Chicago Milkshed Alfalfas

Results for the alfalfa samples are presented in Table 5 together with the
results for the soils from vhich they were collected. The soils are listed in
order of decreasins concentration of available calcium in the 0-2" depth sur-
face layer, as shownin column 2, »

The soil levels of available strontium=90 in "Sunshine Units" are listed
in the third column together with the depth of the soil sample assayed, The
results for soil samples of 0-2" depth increase fairly regularly with decreas-
ing calcium concentration, For the three recently plowed soils, the "Sunshine

Unit" values of 0-2" depth are undoubtedly some 2 to 3 times the values given,



2

In controlled experiments, MenzelS has shown that the cvailable strontium-90

S Menzel, R, G., Soil Science 77, 19 (195L).

to available calcium ratio in plants is about half the corresponding soil ratio,
Under maucontrolled field conditions, the relation of plant and soil level will

be inflvenced by many complicating factors including possible leaf retention

of strontium-90 fallout, variable root depth and soil moisture depth, the sharp

gradient of strontium=90 concentration in the soil surface loyer, and the appli-

cation of fertilizers containing calciume These factors undoubtedly zccount

for considerable scatter in the results,

In the last column of Table 5, the strontium=90 to calcium level in al-
falfas are arbitrarily compared to thc same ratio in the 0~2" layer of the soils
on which they were grown. The results appecar quite reasonable with thc excep=-
tion of those for McKee, Van Winkle and Corver farms.

The high concentration for the McKee farm plant material may be explained
by the fact that the sample taken was 2 mixture of bromegrass and ladino clover
with shallower root depth than that of alfolfas and thus may relate to a higher
soil level, PFurthermore, the gfcwth was short and sparse and was gleaned from
several scattered patches apart from the point of soil sampling, Thus, differ-
ences in soil calcium or strontium-90 or a higher lcaf retention cffect may be
involved, That this sample is nét charrcteristic of the avceroge McKee farm
vegetation is indicated by the result of 0,51 X 0,03 S.Us for the bone of a
McKee farm stcer killed in September 1955 (sce CL 813-P and compare with
CL 1011 and 1012), The three 1955 Chicago Milkshed animal bone samples show
the lowest strontium-90 level for the farm with the highest soil calcium level
and the highest bonc level for that of the lowest calcium, as would normally

be expecteds
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Dre L. T4 Alexander, Chief of the Department of Agriculture Soil Survey
Laboratory, Beltsville, Maryland, has suggested that the low results for alfal-
fas grown on the twq-—Plainfield sand soils (farms #11 and #12) may be due to
greater root depth which would result in their getting most of their calcium
well below the surface and hence out of reach of the majority of the strontium-90

activity,

Table 5

Comparison of SrfC Ievel in Related Alfalfa and Soil Samples

- Avail, Ca
0-2" depth  Sr90 Soil Ievel, Sr%0 Plant ILevel,
Farm (g/£t2) in S.U. - in 8.U. Ratio
McKee (#9) 3102 (0-2")’ 908 :'- Ooh 3005 : 107 3.1
MCHenry CO. ’ Ill.
Swanson (#3)+ ~2047 (0-8"), 6.83 + 0,08  13.6 * 0.8 (~0.8)

Winnebago Co,., Ill,

Holcomb (#L) 150 (0-21), 26,7+ 1.0 1942 + 1,0 0.72
Rock CO., Wis,

Kurpeski (#7)*' ~9.h (0-645"), 12,3 + Ok 7,05 + 0,33 (~0.2)
McHenry COQ, Ill. .

remo (#6)* ~8.2 (0-6"), 15.0 _“_‘ 0.5 2505 :'_ 1.3 (“'007)
Jolumbia Co., Wis.

wstin (#8) 6492 (0-2"), L49.9 + 1.5 38,0 + 2,0 0,76
dcHenry Co., Ill,

Van Winkle (:11) bhol (0-2"), 65,1 + 2,6 L7k + 0.21 0.073
Will Co., Ill, -

Carver (#12) = . 3.7 (0=2"), 6L44.5 + 1,3 2.73 + 0,18 0.042
Will Co., Ill,

¥ Field recently plowed,

#% Ratio = S,U, Plant/S,Us Soil over 0-2" denth, (For the
three unplowed soils, the 0-2" depth concentration of Sr90
is arbitrarily taken as 2,5 times that determined for the
greater depth,
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IV, Fresh Milk fron Chicago Dairies

Samples of 2 to 3 gallons of fresh milk were obtained monthly from several
of the larger Chicago dairies for one year beginning in March 1955, The results
in Sunshine Units are presented in Figure 5 which shows the very interesting
seasonal variation in the Sr?0 level of forage and dairy products.

The January-February 1956 Sr?0 level appears to be a good average of the
levels observed over the 1955 growing season., That is to be expected, siﬁce
over the winter months the cows feed on hay gathered at various times during
the previous growing season. Similarly, the March-April 1955 level must fepre-
sent the average for 195k,

The sharp rise in the Spring of 1955 may he due in part to leaf retention
of fallout from the concurrent Nevada tests, However, the rise may be explain-
able in terms of other factors. When first pastured in the Spring, the cows
change from feed grown an average of eight months earlier to new growth, repre-
senting an increase in Sr90 level due to the total additional Sr90 fallout
during the eight months period. Furthermore, the spring pasturage for the
most part may be unplowed fields.

The fall-off during the summer may be due to several factors: a larger
proportion of feed from recently plowed fields, greater root depth and thus
lower Sr90 level for more mature plants, and lower Sr90 retention in milk as
a result of richer calcium diet, To the extent that leaf retention is involved,
it should hgjé lower effect in summer consistent with the lower observed fall-
out during th-e summer months (see 1955 Chicago Rain Data, Table 2 above),

The increase from the March 1955 level to the February 1956 level is some-
what greater than the corresponding increaée in the total Sr?0 soil level from
July 195h to July 1955 (see Figure li)s The greater increase in milk level may

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



Fig. 5: + Srgo Cq Ratio, Fresh milk from Chicago Dairies
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than in 1954, Another possible explanation would be the reduced effect of
plowing on'lowering the average sr90 level at root depth in successive years,

The data in Figure 5 indicate that the sampling was surpns:mgly good,
since the only consn.derable scatter occurs during the sharp spring rise, The
monitoring of milk from large dairies appears to provide a good record of plant
and dairy product activity levels over the growing season for a given area and
also provides a basis for comparison of the activity of plants and dairy products

from widely scattered arease.

¢
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V. S5r?0 Content of Foreizn Soils

The results of Sr70 analyses for all foreign soil samples asszyed since
,the'publicatioglof Chicago Sunshine Bulletin io. 11, December 1, 1955, are
surmarized in Table 6, Results for earlieg foreign soil measvrements, which
inclvde most of the data for soils collected during and »rior to the Sprinz of

1954, have been reported by W. F. Libby,?

The resuvlts reflect the suvbstantial increase in the world-wide distribu-
tion of SrY0 faliout following the CASTLE tests. The increase is particularly
striking for the sovthern hemisphere samples which show abouvt an order of
magnitude increase in the.Sr90 soil content for the period from Spring 1954
to Janvary 1956,

Two of the South American samples (Beltsville i#56456 from Lima, Peru and :
#56LL7 from Antofagesta, Chile) are representative of areas of very low rain-
falle Comparing their results with those for the S@o Paulo, Brazil and Anto-
fazasta, Chile soils indicates a striking dependence of the fallout on rain-
fall, The result for the Prawley, California soil (CL 1127, reported on
page Ll, this report), which shows Z0,4 Sunshine Units, corresponding to
Z O¢6 millicuries of Sr90 per square mile, is equally convincing in this
respect, It wovld appear thet, except within several thousand miles down-
wind of test areas where large particles cf dry debris may fall out directly
for 2 short period following a test shot, precipitation must be the only
inportant mechaéism of fallovt. This dependence can be further tested by
relating the Sr90 soil level to rainfall information for areas.remote from
test sites, The latitude dependence of fallout, pointed out by W. F, Liboy,3

should be taken into account when such a correlation is attempied.



Belts,

_223_
551284
551285
551286
55772
55877

55876A
55878B

555914
555918

555924
55592B

55590
5561l
55643
356Lk
55645
55647
55648
556L6
55672
55673
55777
55786

Table 6

5r?0 Content of Foreign Soils

Location
Turkey #1
Torkey #2
Turkey #3
Italy
Turkey

Ankera, Turkey
Ankara, Turkey

Beirut, Lebanon
Beirut, Lebanon

Terbol, Lebanon
Terbol, Lebanon

Damascvs, Syria
Paris, France
Tokyo, Japan
Tokyo, Japen
Dakar, F.W,Africa
Algiers, Alzeria
Algiers, Algeria
Dakar, F.WeAfrica
Bombay, India
Boﬁbéy, India
Durban, S, Africa

Aden, Saudi Arabia

Collection

Date Depth 5170 (S.U.) g Ca/ft? Me/mi?
Febe 195L4  0-2" 2,44 ¥ 0,13 33,2 2.3
Febe, 1954  0-2" 1,52 % 0,05 29,5 1.3
Feb, 1954  0-2" 1,29 X 0,06 30.L 1.1
Feb, 1955  0-4" 1.6L 0,05  88.2 L0
Feb, 1955  O-4" 1,28 2 0.07 106.k 3.8
Feb, 1955 o-4" 2,4 % 0,2 31.8)
Peb. 1955  0-4" 1,00 X032 19,8) @ 2T
R, 19 odm 12E0h BH e
Feb, 1955  O-L" 2,04 % 0,13  29,0)
Feb, 1955  0-L" 1,56 X 0.12  17,9) 2.k
Febs 1955  0=L* 1,40 % 0,10  3L.7 1.2
Febe 1955  0-4" 0.69 * 0,05  L1,6 0,80
Feb, 1955  0-4" 3,7h % 0.3L L,3L 0.L5
Feb, 1955  o-4" 5,86 X 0,29 6,08 0.99
Feb, 1955  0-4" 3,71 X 0.1k k.52 OeL7
Feb, 1955  0-4" 1,20 % 0.08 32.6 1.1
Feb, 1555  O-L" 2,9 X 0,2 L7.2 3.8
Febs 1955  O-4" 9,31 X 0.7k 1,12 0.29
Feb, 1955  0-4" 0,40 Z 0,02 7.65 0.08
Feb. 1955 - 0-4" 0,84 ¥ 0,05 10.8 0.1$
Feb, 1955  0-4" L3 20,19 13,7 1.7
Peb, 1955  o-4" 1,02 ¥ 0.05  L.21 0.12



‘ Belts.

NO;

54,288
54289

56LL8
56450
56156
56LL7T

Location

Belo Horizonte,
Brazil

Belo Horizonte,
Brazil

S3o Paulo, Brazil

_Asuncion, Paraguay

Lima, Peru

Antofagasta, Chile

28

Table 6 {Conttd)

Collection

Date Depth 5r?0 (S.U.) g Ca/ft? Mc/m?
Mer., 1954 O-4* 5,3 * 2.1 0,76 Oell
Mar, l95h O")—l" 7'1 1 07 008)4 0,17
Jan, 1956 0-61 3,04 * 0,27 1.2 1.20
Jen. 1956 0-6" 11.3 * 0.8 6.2 1.95
Jan, 1956 0-6" 0,60 * 0,04 42,7 0.71

Jan, 1956  0-%"  O.h44 * 0,04 1.66 0,02



I, Human Bone

CHICAGO SUNSHINE RESULTS FOR PERIOD
DECEMEER 1, 1955 TO AUGUST 1, 1956

Sample

In all cases, the date of sample corresponds to the
date of death or post-mortem,

A. Newborn (under 30 days)

1,

2.

United States

ae

Furnished by Dr, Shields arren, Cancer Research
Institute, New England Deaconess Hospital,
Boston, Massachusetts.

(1) CL 993: Age 10 days, A55-317, December
22, 1955, vertebrae, 5.1 g ash, 1.9 g
Ca,

(2) CL 999-P: Age 9 days, A55-326, December
30, 1955, vertebrae and ribs, L.55 g ash,
1,62 g Ca,

Foreign, Southern Hemisphere

ae

Santiago, Chile: Furnished by Dr, Juan Vial,
Catholic University School of Medicine, San-
tiago, Chile, Collectinn arrangements made
by Dr. R, B, Watson, Rockefeller Foundation,
Rio de Janeiro, Brazil,

(1) CL 717-P: Age L days, August 2, 1955,
femur, ribs and sternum, 0,51 g ash,
0.37 g Ca.

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

(3) CL 720~P: Age 2 days, August 11, 1955,
ribs, sternum, vertebral column and
parietal, 6,7 g ash, 2,65 g Ca.

(L) CL 722-P: Age 5 days, August 12, 1955,
ribs, sternum, vertebral column and
parietal, 6,1 g ash, 2.39 g Ca,

(5) CL 723-P: Age 3 days, August 13, 1955,
ribs, sternum, vertebral column and
parietal, 6.3 g ash, 2.33 g Ca.

(6) CL 726-P: Age 9 days, August 18, 1955,
ribs, sternum, vertebral colum and
parietal, L.5 g ash, 1.67 g Ca.

29

Sunshine Units

0.70 : Oooh

0.5 * 0,10

1,2 + 0.3

0,17 + 0,03
0.15 *+ 0.05
U.31 + 0,0k
OJll + 0.0L

0.33 + 0406



Sample

be Iima, Peru:t 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, 0.33L g Ca,

(2) CL 809-P: Age few hours, July 6, 1955,
ribs and femur, 1,26 g ash, 0,46 g Ca,

(3) CL 80h: Age few hours, August 3, 1955,

ribs and femr, 5.1 g ash, 1,96 g Ca.

(4) CL 807: Age 6 days, A #55-247, August L,
1955, ribs and femur, 2,4 g ash, 1,11 g Ca,

(5) CL 806: Age few hours, A #55-251, August
8, 1955, ribs and femur, 1,26 g ash,
0.L49 g Ca,

(6) CL 810-P: Age 8 days, A #55-2L6, August
S, 1955, 1.83 g ash, 0,68 g Ca,

(7) CL 811: Age few hours, A #55-2L5, August
5, 1955, ribs and femur, 2.i g ash, 0.99
g Ca,

(8) CL 808~P: Age 10 days, A #55-365, Sep~
tember 9, 1955, ribs and femur, 1,08 g
&Sh, ooh g Ca!

(9) CL 805-P: Age 1 days, A #55-367, Sep~
tember 10, 1955, ribs and femur, 1,2 g
aSh, 0052 g Ca.

B, Children (30 days to 15 years)

1, United States

-

Furnished by Dr, Shields Warren, Cancer Research
Institute, New England Deaconess Hospital,
Bostan, Massachusetts,

(1) CL850-P: Age 83 years, Massachusetts,
435102, April 15, 1955, vertebrae,
5.47 g ash, 2,26 g Ca,

(2) CL 851: Age 2 10/12 years, Massachusetts,
A55-103, April 16, 1955, vertebras, 5.1
g ash, 1,84 g Ca, ’

.30
Sunshine Units

<0,7

0,36 + 0.12 .

0.7 + 0,1
0,6l + 0,28

2,16 + 0,LO

0,13 + 0,0k

£0.21



(3)
W
(5)
(6)
(7
(8)
(9)
(10)
(11)
(12)
(23)
(1k)

(15)

Sample

CL 852-P: Age 7 months, Rhode Island,
A55-10L, April 18, 1955, vertebras,
5.18 g ash, 1.82 g Ca.

CL 855-P: Age 1L months, Massachusetts,
A55-108, April 21, 1955, vertebrae,
L.h2 g ash, 1.23 g Ca,

CL 856-P: Age 7 years, Massachusetts,
A55-109, April 21, 1955, vertebrae,
6.41 g ash, 2,37 g Ca,

CL 854-P: Age 2 3/h years, Massachusetts,
g ash, 1,38 g Ca,

CL 862-P: Age 6 years, New York, A160953,
April 29, 1955, ribs, 6.97 g ash, 2,64 g
Ca,

CL 853~P: Age l years, Massachusetts,
A55-116, April 30, 1955, vertebrae,
2.55 g ash, 0,97 g Ca.

CL 860-Ps Age 1% years, Massachusetts,
A55-117, May 7, 1955, vertebrae, 6.56 g
ash, 2,40 g Ca.

CL 859-P: Age 3 1/12 years, California,
A55-122, May 8, 1955, vertebrae, L4.31 g
ash, 1057 g Cae

CL 858~P: Age 6 weeks, Massachusetts,
A128, May 10, 1955, vertebrae, 2,30 g ash,
0.85 g Ca.

CL 857-P: Age 5 2/12 years, New Hampshire,
Al17286, May 18, 1955, vertebrae, 3.88 g

“ash, 1.29 g Ca,

CL 992~P: Age 11% months, Massachusetts,
A55~30L, December 1L, 1955, vertebrae,
3.7 8 ash, 1,21 g Ca,

CL 995: Age 10 years, Massachusetts,
A55-319, December 22, 1955, vertebrae,
4421 g ash, 1.52 g Ca,

CL 99,,~P: Age 13 years, North Carolina,
A55-318, December 23, 1955, vertebrae,
31oh5 g ash, 1;05 g Ca,

3l
Sunshine Units

0,82 + 0,08
0465 *+ 0,12
0.22 + 0,0k
0.29 + 0,08
0.28 + 0,03
0.63 + 0,19
0423 + 0.0k
£.0,10

0.71 * 0,20
040 + 0,12
0,69 * 0,12
1.y + 0,2

0.26 + 0.07
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Sample Sunshine Units
(16) CL 996: Age 3 years, Massachusetts, 04,60 + 0,0L

A55-320, December 23, 1955, ribs and
. vertebrae, 5.33 g ash, 2,04 g Ca,

(17) CL 998-P: Age 2% years, Massachusetts, 0,47 + 0,09
A55-325, December 28, 1955, vertebrae
and ribs, 9,90 g ash, 3.02 g Ca,

(18) CL 1000-P: ige 11 years, Massachusetts, 0421 + 0,03
AS55-327, December 30, 1955, vertebrae and
ribs, 33,48 g ash, 10,3 g Ca.

(19) CL 1001: Age 6 years, New York, a56-1, 0.6 + 0,1
January 1, 1956, vertebrae, L.95 g ash,
1085 g Ca.

(20) CL 1002: Age 1 1/3 years, Massachusetts, 1.7 + 0,3
456-2, Jauary 1, 1956, vertebrae, 2,25 g
ash, 0,82 g Ca,

(21) CL 1003: Age T weeks, Massachusetts, 0,80 + 0,08
A56~3, January 2, 1953, vertebrae, 2,97
g ash, 1,04 g Ca,

(22) CL 1004-P: Age 2 3/l years, Rhode Island, 0.26 + 0,06
A56-5, January b, 1956, vertebrae, 6.8 g
ash, 1.91 g Ca,

(23) CL 1006-P: Age 5 months, New Hampshire, 0,97 + 0408

K56=6, January 6, 1956, vertebras and
ribs, €.96 g ash, 2,16 g Ca.

(24) CL 1007-P: Age 2% years, liassachusetts, 0.42 + 0,06
A56-10, Jamuary 10, 1956, vertebrae,
5.98 g ash, 1,73 g Ca.

Ce Adults (over 15 years)
1. United States
a. Furnished by Dr, Shields Warren, Cancer Research

Ingtitute, New England Deaconess Hospital,

Boston, Massachusetts,

(1) CL 863-P: Three samples combined, age 0.0Lk6 + 0,012
range LO-Lli years, Massachusetts, ribs,
sterna and vertebrae, 51,2 g ash, 17.7 g Ca.
(a) #161066, age Ll years, May 5, 1955,
(b) #55A56, age LO years, May 26, 1955,

(¢) #161952, age LO years, June 8, 1955,
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Sample Sunshine Units
(2) CL 663-P: Four samples combined, age 0.036 *+ 0,009
range L9-57 years, 88.L47 g ash, 332 g

Ca.,

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

(b) #159920, age 5k Yearé, Massachusetts,
March 15, 1955,

(c) #16070L4, age L9 years, Massachusetts,
April 19, 1955,

(d) #55ALO, age 57 years, Massachusetts,
April 22, 1955,

(3) CL B6L-P: Six samples combined, age range 0,076 + 0,007

51-57 years, Massachusetts, vertebrae,

75038 g aSh, 2506 g Ca.

(a) #16093)4, age 53 Years, April 29, 1955,
(b) #161007, age 52 years, May 3, 1955.

(c) #55AL9, age 57 years, May 9, 1955,

() #55A50, age S1 years, May 13, 1955,

(e) #16198L, age 55 years, June 10, 1955,

(£f) #163751, age 51 years, September 7, 1955,

(4) CL 866-P: Three samples combined, age 0,029 + 0,005
range 61-69 years, Massachusetts, femurs, ,
131,11 g ash, 49,9 g Ca. :

(a) #161533, age 69 years, May 21, 1955,
(b) #161659, age 61 years, May 26, 1955,
(¢) #161820, age 67 years, June 3, 1955,

(5) CL 865-P: Six samples combined, age range 0,11 + 0,03
63-69 years, Massachusetts, vertebrae and
clavicle, 75.0 g ash, 26.8 g Ca.

(a) #161093, age 67 vears, May 6, 1955,
(b) #16113L, age 67 years, May 7, 1955.
(¢) #55A51, age 69 years, May 1lli, 1955,
(d) #55A55, age 69 years, May 23, 1955,
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Sample Sunshine Units

(e) #161675, age 67 years, May 27, 1955,
(£) #161787, age 63 years, June 2, 1955,

(6) CL 867-P: Five samples combined, age range 0,025 + 0,003
71-77 years, Massachusetts, femurs, 228,2
g ash, 91.1 g Ca,

(a) #161028, age 76 years, May 6, 1955,
(b) #16156k, age 77 years, May 23, 1955,
(c) #161660, age T2 years, May 26, 1955,
(d) #161789, age 71 years, June 2, 1955,
(e) #162106, age Tl years, June 15, 1955,
(7) CL 868-P: Seven samples combined, age . 0,031 + 0,007
range 70-81 years, vertebrae, stermum )

and ribs, 148.3 g ash, 55.k g Ca.

(a) #161001, age 70 years, Commecticut,
May 2, 1955,

(v) #16129L, age 73 years, Rhode Island,
- May 13, 1955,

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

(d) #161605, age 80 years, Massachusetts,
May 2h, 19550

(e) #161887, age 81 years, Massachusetts,
June 7, 1955,

(£) #161920, age 70 years, New England,

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

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

(1) CL 638: Four samples combined, age £0,02
range LO-L7 years, Chic ago, 52.3 g ash,
19,79 g Ca.

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



D.

Sample
(b) #9390, age L7 years, April 12, 1955,
(c) #9)41&, age LO years, May 6, 1955,
(d) #9L26, age L1 yéars, May 20, 1955,
2, Foreign, Southern Hemisphere |
a, Brazil: Furnished by Dr. Paolo Conto, Faculdade

de Medicina, Universidade de Recife, Pernambuco,
Brazil, Collection arrangements made by Dr. Re
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Sunshine Units

B, Watson, Rockefeller Foundation, 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, January
20, 1955, humerus, 8,32 g ash, 3.32 g Ca,

(3) CL 768: Age 2l years, Recife, March 13,
1955, metacarpals and phalanges, L.71 g
ash, 1,88 g Ca,

(L) CL 766: Age 26 years, Recife, August 31,
1955, femur, 12.24 g ash, L.75 g Ca.

bs Brazil: Furnished by Dr, Jairo CZmara, Faculdade

de Medicina, Universidade de Minas Gerais, Belo
Horizonte, Brazils Collection arrangements
made by Dr. R. B, Watson, Rockefeller Founda-
tion, Rio de Janeiro, Brazil,

(1) cL 739, Age 3L years, Marque, July 20,
1955, sternum and cartilage, rib frag-
ments, 9.7 g ash, 3.1 g Ca.

(2) CL 76L-P: Age 30 years, Belo Horizonte,
September 9, 1955, 14,27 g ash, 5,06 g Cd,

Dentine-

1, CL 665-P: Permanent teeth from persons over 15
years of age, Bristol, England, furnished by Dr.
Shields Warren, Cancer Research Institute, New
England Deaconess Hospital, Boston, Massachusetts,
#13, collected January to April 1955, 32.32 g ash,
12.5 g Cae

0.1k + 0,05

£0,09

€0,16

£0,07

£0,02

0,12 + 0,02

0,026 + 0,011
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S@le Sunshine Units

II, Animal Bone
A, United States

1, Chicago Milkshed Farms: Collected by Dre Ee Ae
Martell,

a. CL 813~P: Ieg bone of Holstein-Angus, age 0,51 + 0,03
1} years, McKee Farm (#9), McHenry County,

I1linois, killed September 22, 1955,

137,4 g ash, 3503 g Ca,

be CL 1012-P: Steer leg bones, age 19 months, 24,09 +0,11
Swanson Farm (#3), Winnebago County, Illinois,
killed middle of November 1955, 279.8 g ash,
1905 g Ca, i

ce CL 1011-P: Steer leg bone, age 15 months, 5.50 + 0,27
Grabow Farm (#1), Rock County, Wisconsin,
killed Jamary 15, 1956, LLO,2 g ash, 122,6
g Ca.

2, Interlaboratory check sample, Cornell lamb bone,
New York, age 6 months, furnished by Dr, Lyle T,
Alexander, Beltsville i#551512, killed September
15, 1955, Four replicates assayed as individual

samples,

as CL 8l41: Cornell lamb bone #31, 24,86 g ash, L5 + 043k
8,9 g Ca.

be CL 842: Cornell lamb bone #32, 25.07 ¢ ash, 5.'.”4__: 0623
9.26 g Ca. .

ce CL 843-P: Cornell lamb bone #33, 2L.86 g 6498 + 0434

ash, 8,26 g Ca,

de CL 84ki-P: Cornell lamb bone #3k, 2495 g L5 + 0,24
ash, 11,1 g Ca,

3, Interlaboratory check sample s calf bone, age 9
months, Tifton, Georgia, Beltsville #551168,
killed last week in October 1955,

ae CL 972: 31,8 g ash, 12,05 g Ca. 12,9 + 0.6

b. CL 973: 30,87 g ash, 11,42 g Ca, 10.3 + 0.3
- ¢o CL 974-P: 32,93 g ash, 12,2 g Ca, ' 12,7 + 047

de CL 975~P: 31,L45 g ash, 11,9 g Ca. - 11.L + 0.6
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B, Foreign, Southern Hemisphere

1, €L 1130-P: Lamb bones, Montaro Valley, Huan Cayo,
Peru, collected by Dr. M, Drosdoff, ICA, USOM to
Peru, Beltsville #56L475, received Hay 23, 1956,
k.2 g ash, 18,43 g Ca.

III, Animal Products

A, Cheese

1, United States

ae

b

Ce

de

CL 707-P: Domestic Swiss, Wisconsin, 15 1bs,
purchased from V, Berg, Chicago, August 25,
1955, manufactured April 19, 1955, 281.2 g ash,
51,0 g Ca.

CL 836: Domestic Minster, Dodge County, Wis-
consin, 19,5 lbs, purchased from V, Berg,
Chicago, November 30, 1955, manufactured
October 11, 1955, 271.,5 g ash, 20,0 g Ca.

CL 838: Domestic Swiss, Green County, Wis-
consin, 13,75 1lbs, purchased from V, Berg,
Chicago, November 30, 1955, manufactured
September 2, 1955, 212,5 g ash, 56.4 g Ca.

CL 1036-P: Domestic Miinster, Wisconsin, 17 3/L
1bs, purchased from V, Berg, Chicago, March 16,
1956, manufactured January 1956, 122,2 g ash,
6.53 g Ca.

CL 1038-P: Domestic Swiss, Wisconsin, 18% 1bs,
purchased from V, Berg, Chicago, March 16,
1956, manufactured December 1955, 160.2 g ash,
12,8 g Ca.

2. Foreign, Northern Hemisphere

Qe

be

Ce

CL 294~P: Imported Danish Blue, Denmark, 19%
lbs, purchased from V, Berg, Chicago, October
21, 195, manufactured in April 195h, 17L4.86 g
ash, 16.6 g Ca,

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

CL 839: Imported Swiss, Switzerland, 12,5
1bs, purchased from V, Berg, Chicago, Novem-
ber 30, 1955, manufactured May 1955, 157.3 g
881’1, h2053 g Ca. i
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T.48 * Oolth

10,k + Ouks

67 + 043

6.8 + 0,2

3.37 + 0,21

Le70 + 0,28

0465 + 0405

2,27 + 0,13

9433 + 0,24
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Be

f.

Sample

CL 1037-P: Imported Swiss, Switzerland, 15
lbs, -purchased from V, Berg, Chicago, March
16, 1956, manufactured in June 1955, 79.9 g .
ash, 13,7 g Ca,

CL 849: Imported Danish Blue, Denmark, 18,25
lbs. purchased from V, Berg, 6hicago, November
30, 1955, manufactured in July 1955, 138,8 g
aSh, 13.5 g Ca,

CL 1035-P: Imported Danish Blue, Denmark, 18
lbs, purchased from V, Berg, Chicago, March 16,
1956, manufactured Fall-Winter, 1955, 159.1 g
ash, 5.ily g Ca,

3+ Foreign, Southern Hemisphere

e

B, Milk

CL 669-P: Cheddar, Perth, Australia, 2 lbs.,
Beltsville #558L41, received June 20, 1955,
3&07 g ash, 759 g Ca,

1, Fresh Milk from Chicago Dairies

8o

b,

£,

8e

he

i,

Je

CL 673-P: Bowman Dairy, purchased June 1,
1955, U3.5 g ash, 8,08 g Ca,

CL 701-P: Borden Dairy, purchased August 1,
1955, 6L.8 g ash, 12,0 g Ca,

CL 702-P: Wanzer Dairy, purchased August 1,
1955’ 56.3 g ash, .5 g Ca.

CL 703-P: Bowman Dairy, purchased August 1,

CL 746-P: Bowman Dairy, purchased October 3,
1955’ 8107 g ash, 11.8 -4 Ca,

CL 71;_17-le Wanger Dairy, purchased October 3,
19555- 57.0 g ash, 9.8 g Ca.,

CL 748-P: Borden Dairy, purchased October 3,
1955, 29.1 g aSh, hoSh g Ca,

CL 749-P: Pure Milk Ass'n,, purchased October
3, 1955, 5h07 g ash, 8.0 g Cae.

CL 826~-P: Bovman Dairy, purchased November 1,
1955, 82,7 g ash, 15.2 g Ca,

CL 827-P: Wanzer Dairy, purchased November 1,
1955, 8505 g aSh’ 1h09 g Ca. :
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1,06 + 0,05
2,6 + 0,2

11,0 + 0.7

1.26 + 0,13

35 + 042
1.82 + 0,08
2,94 + 0,17
2,34 + 0.19
1.92 + 0,10
1.96 + 6.09 |
234 * 0.12
1.47 + 0,08
1.72 + 0,09

2,34 + 0.1
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ke CL 829-P: Pure Milk Ass'n., purchased November 2,03 + 0,09
’ 9, 1955, 5’4.2 g ash, 942 g Ca,. -~

1, CL869-P: Bowman Dairy, purchased December 1, 2,35 + 0,15
1955, 26.8 g ash, L.91 g Ca. . -

m, CL 870-P: Wanzer Dairy, purchased December 1, 2,58 + 0,13
1955, 83.8 g ash, 12,6 g Ca. -

n, CL 875-P: Pure Milk Ass'n., purchased December 2468 + 0,1)
7, 1955, 52.8 g ash, 8.L0 g Ca.

os CL 958: Borden Dalry, purchased January 3, 3.12 + 0,25
1956, 79.2 g ash, 11,5 g Ca,

pe CL 959: Bowman Diary, purchased January 3, . T.7* 0.y
1956, 25.8 g ash, 3.9 g Ca.

qs CL 960: Wanzer Dairy, purchased January 3, 3.2+ 0,1
1956, 25.8 g ash, 4.07 g Ca,

r, CL 967: Pure Milk Ass'n,, purchased Jamary 3,10 + 0,09
5, 1956, 55.8 g ash, 8.47 g Ca.

S. CL 101h: Wanzer Dairy, purchased February 1, 2.80 + 0,08
1956, 21,8 g ash, 3.69 g Ca.

t, CL 1015 Bowman Dairy, purchased February 1, 346 * 0,2

us CL 1016: Borden Dairy, purchased February 1, 3.h0 i 0.1,
1956, 31.L g ash, 5.06 g Ca. ~

v. CL 1017-P: Pure Milk Ass'n,, purchased 2,62 + 0,17
February 9, 1956, 9.65 g ash, 1.38 g Ca.

We CL 1028-P: Bowman Dairy, purchased March 1, 3.05 + 0,20
1956, 22,2 g ash, 3.22 g Ca,
X. CL-1029-P: Wanzer Dairy, purchased March 1, 2,5 + 0,13
1956, 62.8 g ash, 7.9k g Ca.
ye. CL 1030—P: Borden Dairy, purchased March 2, 2,99 + 0,29
1956, 24.2 g ash, 3.L9 g Ca.
ze CL 1031-P: Pure Milk Ass'n,, purchased 1.25 + 0,12
March 5, 1956, 52.0 g ash, 7.86 g Ca. ‘
aa, CL 1057-P: Bowman Dairy, purchased April 2, 2,20 + 0,13
1956, L7.2 g ash, 7.L43 g Ca,
bb, CL 1058-P: Borden Dairy, purchased April 2, 3.21 + 0,18

1956, 37.L g ash, 5.68 g Ca.
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cc,y CL 1063-P: Pure Milk Ass'n., purchased 2,33 * 0.13
April 2, 1956, L0.3 g ash, .Bh g Ca.
dd, CL 1064~P: Wanzer Dairy, purchased April 2, 2,61 + 0,16
1956, 66,4 g ash, 7,40 g Cas.
ees CL 1069~-P: Wanzer Dairy, purchased May l, 2,23 + 0,13
1956, 23.9 g ash, 3.1k g Ca.
ff, CL 1070-P: Bowman Dairy, purchased May 1, 1,53 + 0.13

2, Other United States Milks

a. Interlaboratory check sample, powdered whole,
New York, furnished by Health and Safety
Laboratory, New York Operations Office, Us S.
Atomic Energy Commission, processed October

29, 1955,

(1) CL 889~P: LS.2 g ash, 7,12 g Ca. 2.L 7 0.2
(2) CL 890~P: L6.2 g ash, 7.12 g Ca. 2.6 + 042
(3) CL891: 33.1 g ash, 6,62 g Ca, 2.4 + 0,2
(k) CL 892: LlLe3 g ash, 7,68 g Ca. 2,5 + 0.2

3+ Foreign, Southern Hemisphere

a. CL 69L4-P: Powdered skim, Waiton, New Zealand, 0477 + 0.07
Beltsville #551052, manufactured February 7,
1955, 88,8 g ash, 17.8 g Ca,

bs CL 693~P: Powdered whole, Waiton, New Zealand, 0,70 * 0,07
Beltsville #551051, manufactured February 8, ’
1955, 51.8 g ash, 11,2 g Ca.

Botanical

Ao

Chicago Milkshed: Collected by Dr. L., T, Alexander,
Plant Industry Station, U, S, Department of Agricul-
ture, Beltsville, Maryland and Dr, E, A, Martell,

Enrico Fermi Institute for Nuclear Studies, University
of Chicago, Chicago, Illinois, September 29 and 30, 1955,

1., COL 75L-P: Alfalfa, Swanson Farm (#3), Winnebago 13,6 + 0.8
County, Illinois, 90.6 g ash, 1l1l.L g Ca. -

2. CL 755-P: Alfalfa, Holcomb Farm (#L), Fock County, 1942 + 1.0
Wisconsin, 20,8 g ash, 3.79 g Ca. -

3+ CL 750-P: Red clover, Premo Farm (#6), Columbia 25,5 + 1,3
County, Wisconsin, 119.} g ash, 20.5 g Ca,




B.

Sample

e CL 752-P: Alfalfa, Kurpeski Farm (#7), McHenry
County, Illinois, 172.,2 g ash, 20.4 g Ca.

5. CL 757-P: Alfalfa, Austin Farm (#8), McHenry
County, Illinois, 63.6 g ash, 1L.6 g Ca.

6, CL 751-P: ILidino clover and bromegrass mixture,
McKee Farm (#9), McHenry County, I1linois, 62.6
g ash, 10.2 g Ca.

7o CL 756-P: Alfalfa, Van Winkle Farm (#11), Will
County, Illinois, 116,1 g ash, 15.3 g Ca.

8 CL 753-P: Alfalfa, Carver Farm (#12), Will County,
I1linois, 53.2 g ash, 11,2 g Ca.

Other United States

1, Interlaboratory check sample, Bermuda grass,
Tifton, Georgia, Beltsville #551528, harvested
in June 1955,

a, CL 968~P: 124,k g ash, L4.71 g Ca,
b CL 970: 12h.k g ash, L.39 g Ca,

2. Interlaboratory check sample, mlxed hay, New
York, furnished by Dr, L, Alexander, Beltsville
#551513, grown during August and September 1955,
a, CL 847-P: Cornell #3, 90.5 g ash, 12,0 g Ca.
b, CL 848-P: Cornell #L, 89,7 g ash, 12,0 g Ca.

3+ Brawley, California: Furnished by Edward Noble,
Southwestern Irrigation Field Station, Collec-
tion arrangements made by Dr. Iyle T, Alexander,
Plant Industry Station, U, S, Department of Agri-
culture, Beltsville, Maryland, January 5, 1956.
ae -CL 1059-P: Iettuce, 57.3 g ash, 2.68 g Ca.
'be ' CE 1060-P: Broccoli, 7h.i g ash, 7.90 g Ca.
c. CL 1061-P: Peas, 56,1 g ash, 5.67 g Ca.,

de CL 1062-P: Alfalfa, 49,9 g ash, 5.43 g Ca,
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7,05 + 0433

3800 : 2.0

3045 + 1.7

5.76 * 0,29

2,73_+0,18

42,0 + 1,9

L4040 + 2,0

19,7 + 0.8
17.9 + 0.9

0439 + 04,05
0.25 + 0,08
1.3L + 0.08
2,13 + 0,22
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V. Soil :
All Soil samples listed below were obtained by Dr, L, T,
l[dexander and extracted at the Soil Survey Laboratory,
Us S. Department of Agriculture, Beltsville, Maryland.
During the Spring of 1956, the Beltsville laboratory
discontinued the ammonium acetate extraction procedure
in favor of electrodialysis extraction, The method of
extraction is indicated for each sample, Soil Survey
Laboratory analyses on these samples include the deter-
mination of Na, K, Mg, Ca and Sr.

iy Chicago Milkshed: Collected by Dr. L, Alexander, Soil
Survey Laboratory, Plant Industry Station, U, S, Depart-
ment of Agriculture, Beltsville, Maryland, and Dr, E, A,
Martell, Enrico Fermi Institute for Nuclear Studies,
University of Chicago, Chicago, Illinois, September 29
and 30, 1955,

1, CL 1019: Swanson Farm (#3), Winnebago County, 6.83 + 0,08
I1linois, Carrington-like silt loam, Beltsville
#551503, NH) AC extraction of 4 Ibs, soil, 0-B8
depth, 20,0 g oxalate, 7.5L g oxide, 5.,39 g Ca.

2. Holcomb Farm (#l), Rock County, Wisconsin,
Carrington silt loam,

as CL 956: Beltsville #551500, NH)JAC extraction - 26,7 +-1,0
of |} 1bs, soil, O~2" depth, 12.1 g oxalate,
6,82 g oxide, 3.06 g Ca,

b. CL 957: Beltsville #551501, NH&AG extraction 3.81 + 0,14
of 4 lbs. soil, 2-6" depth, 12.1 g oxalate,
6.21 g oxide, 3,18 g Ca,

3¢ CL 1018: Premo Farm (#6), Columbia County, Wis- 15,0 + 0,5
consin, Miami silt loam, Beltsville #551502, NH)AC -
extraction of 4 lbs, soil, 0-6" depth, 11,25 g
oxalate, 3,94 g oxide, 2,79 g Ca.

L. Kurpeski Farm (#7), McHenry County, Illinois,
Miami silt loam,

a. CL 886: Beltsville #551496, Sample A, NH)AC 11,9 + 045
extraction of L 1bs, soil, 0-5 or 7" depth, -
8.51 g oxalate, 3.21 g oxide, 2,24 g Ca,

be CL 887: Beltsville #5511,97, Sample B, NH)AC 12,6 + 0,8
extraction of L lbs. soil, 08 or ™ :iepth, -
8.90 g oxalate, 3,35 g oxide, 2,36 g Ca,



Be

Se

6o

Te

8.

Sample

hustin Farm (#8), McHenry County, Illinois,
Miami silt loam,

a. CL 1020: Beltsville #55150k, NH)AC extraction
of L lbs, soil, 0-2" depth, 5,71 g oxalate,
2.21 g Oﬁde, 1¢57 g Ca.

b, CL 1021: Beltsville #551505, NH}AC extraction
of 4 1bs, soil, 2-6" depth, L,08 g oxalate,
1,6 g oxide, 1,19 g Ca, ‘

McKee Farm (#9), McHenry County, Illinois,
Drummer silty clay loam,

as CL 888: Beltsville #551498, NH)AC extraction
of I 1bs. soil, 0-2" depth, 30.25 g oxalate,
11,31 g oxide, 7.,0L g Ca,

be CL 955¢ Beltsville #551499, NH)AC.extraction
of L 1bs, soil, 2-6" depth, 30,6 g oxalate,
17.uls g oxide, 7.91 g Ca.

Van Winkle Farm (#11), Will County, Illinois,
Plainfield sand,

ae CL 1022: Beltsville #551508 NHhAC extraction
of I 1bs. soil, 0-2% depth, f;.Bl g oxalate,
1,66 g oxide, 1,19 g Ca.

be CL 10233 Beltsville #551509, NH)AC extraction
of Ly 1bs, soil, 2-6" depth, 2.4l g oxalate,
0.94 g oxide, 0,67 g Ca,

Carver Farm (#12), Will County, Illinois, Plain-
field sand, .

a. CL 1024 Beltsville #551510, NH}AC extraction
of L 1bs, soil, 0-2" depth, {x.h3 g oxalate,
1.70 g oxide, 1,22 -4 _Ca.

bs CL 1025: Beltsville #551511, NH)AC extraction

- of 4 bs, soil, 2-6" depth, 2,98 g oxalate.
1,15 g oxide, 0.87 g Ca,

Other United States Soils

1.

Interlaboratory check sample, Ithaca, New York,
September 15, 1955, electrodialysis extraction of
L4 1bs, soil, O=2" depth,

a. CL 1039: Beltsville #551186A, 18,28 g oxalate,
6493 g oxide, 496 g Ca,
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’4909 hat 1.5

9.6 b O.s

9.8 + 0.k

0.99 + 0,0k

6541 + 2,6

10,0 + O.h

6445 + 1.3

14,0 + 0.7

21,5 + 1.3
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be .CL 1040-P: Beltsville #551186B, 18.22 g oxalate, 17,8 X 140

6.8L g oxide, L.39 g Ca,

Interlabbratory check sample, Tifton, Georgia,
November 2, 1955, electrodialysis extraction of
L 1bs. soil, O-L®* depth.

a, CL 10l1-P: Beltsville #551523A, 0,698 g
oxalate, 0,26 g oxidg, 0,186 g Ca.

be OL 1042: Beltsville #551523B, 0.59 g oxalate,
0422 g oxide, 0.16 g Ca,

CL 1127: Brawley, California, Beltsville #56316,
collected Jamuary 5, 1956, electrodialysis extrace
tion of L 1bs, soil, O~6" depth, 16,56 g oxalate,
6.35 g oxide, L5k g Cae

Ce Foreign, Northern Hemisphere -

1.

2.

3e

L.

5.

CL 1065: England, Beltsville #546758, obtained

by Dre L. Alexender in July 195L, extracted by
fusion of a 100 gram subsample of 2 L 1b, electro~
dialyzed soil sample, 0-3" depth, L.15 g oxalate.
1.59 g oxide, 0,136 g.Ca. (1.2 * 0,3 dpm Sr0
total sample activity.)

CL 1095-P: Calcareovs, Paris, France, Beltsville
#5561l;, obtained by Dr. L. Alexander, February
16, 1955, electrodialysis extraction of L 1lbs,
soil, O-4" depth, 29,30 g oxalate, 11,06 g oxide,
7«90 g Caa

CL 881s Italy, Beltsville #55772, obtained by Dr.
Le Alexander, February 5, 1955, NH) AC extraction
of Ii 1bs, soil, O~L* depth, L43.1 g oxalate, 16.54
g oxide, 11,5 g Ca,

CL 882: Turkey, Beltsville #55877, obtained by
Dr. L. Alexender, February 7, 1955, NHjAC extrac-
tion of L lbs, soil, O-=4" depth, hﬁ.6 g oxzlate.
16,96 .g oxide, 12,0 g Ca,

CL 883: Turkey, Beltsville #55128L4, obtained by
Dre. Le Alexander, February 28, 1954, NH)AC extrace
tion of L lbs. soil, 0-2" depth, L2.8 g oxalate,
16.31 g O}dde, 1105 24 Cee

CL 88L: Turkey, Beltsville #551285, obtained by
Dr. Lo Alexander, February 28, 1954, NH)AC extrac-
tion of 4 1bs, soil, 0-2" depth, L7.5 g oxalate,
18,28 g oxide, 12.8 g Ca, '

164 * 12 -

178,22 X 7.1

0s69 * 0.05

1.64 X 0,05

1,28 ¥ 0,07

2,4l ¥ 0413

1.52 ¥ 0,05

# New result obtadned following strontium separation and barium
chromate scavenginz to remove radivm aetivity.
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7« CL 885: Turkey, Beltsville #551286, obtained by 1,29 * 0,06

Dre- L, Alexander, February 28, 1954, NH)AC extrac-
tion of L lbs. soil, 0~2" depth, 53,9 g oxalate,
20,67 g oxide, 13.6 g Ca,

8+ CL 1046-P: Calcareous, Kohler Yard, Turkey, 2,4 + 0,2
Beltsville #55878A, obtained by Dr, L. Alexander,
February 7, 1955, electrodialysis extraction (LS.
hour period) of L lbs, soil, O-L" depth, 17,11 g
oxalate, 5,50 g oxide, L.72 g Ca.

9¢ CL 1047-P: Calcareous, Kohler Yard, Turkey, 1,01 + 0,12
Beltsville #55876B, obtained by Dr. L. Alexander,
February 7, 1955, electrodialysis extraction
(additional 2L hour period) of L lbs, soil, O=L"
depth, 10,64 g oxalate, 4,03 g oxide, 2,88 g Ca.

10, CL 1094~P: Calcareous, Damascus Syria, Beltsville 1,40 + 0,10
#55590, obtained by Dr, L, Alexander, February 11,
1955, electrodialysis extraction of L lbs. soil,
O-L" depth, 20,30 g oxalate, 7.70 g oxide, 5.50 g Ca.

11, CL 1048-P: Calcareous, Beirut, lebanon, Beltsville L.L + 0,2
#555914, obtained by Dr. L, Alexander, February 10,
1955, electrodialysis extraction (L8 heur period)
of L 1bs, soil, O-4" depth, 14,05 g oxalate, 5,35 g
oxide, 3.83 g Ca,

12, CL 1049-P: Calcareous, Beirut, lebanon, Beltsville 1,22 + 0,13
#55591B, obtained by Dr. L, Alexander, February 10, -
1955, electrodialysis extraction (additional 2l
hour period) of L lbs. soil, O-L" depth, 9.0 g
oxalate, 3,41 g oxide, 2,Ll g Ca,

13, CL 1050-P: Calcareous, Terbol, Iebanon, Beltsville 2,04 + 0,13
#55592/., obtaired by Dr, L, Alexander, February 10, =
1955, electrodialysis extraction (L8 hour period)
of L lbs, soil, O-L" depth, 16.68 g oxalate, 6,31
g oxide, L.52 g Ca,

1, CL 1051-P: Calcareous. Terbol, Lebanon, Beltsville 1,56 + 0,12
#55592B, obtained by Dr. L. Alexander, February 10,
1955, electrodialysis extraction (additional 2l hour
period) of 4 lbs, soil, O=L4" depth, 10.32 g oxalate,
3.91 g oxide, 2.8 g Ca,

15. CL 1140-P: Aden, Saudi Arabia, Beltsville #55786, 1,02 + 0,06
obtained by Dr. L, Alexander, February 1955,
electrodialysis extraction of L lbs. soil, O-L"
depth, 13.99 g oxalate, 5.45 g oxide, 3.69 g Cas



D,

16,

17,

18,

19.

20,

2,

22,

23,

Sample

CL 1099«P: Czlcareocus, Algeria, Beltsville
#55647, obtained by Dr, L. Alexander, February 15,
1955, electrodialysis extraction of L lbs, soil,

L6
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1,20 ¥ 0,08

0-L" depth, 20,0 g oxalate, 7.57 g oxide, 5.1 g Cae

CL 1100~P: Calcareous, flgeria, Beltsville
#5568, obtained by Dr. L. Alexander, February 15,
1955, clectrodialysis extraction of L 1lbs. soil,
0-L4" depth, 26475 g oxalate, 10,16 g oxide, 7.26 g
Ca (less 1 g Ca added during last step of elcctro-
dialysis proccdure).

CL 1098-P: Dakar, F.W, Africa, Beltsville #556L5,
obtained by Dr. L, Alexander, February 13, 1955,
electrodialysis extraction of L 1lbs. soil, O-L4"
depth, 8,66 g oxalate, 3426 g oxide, 2.33 g Ca
(less 1 g Ca added during last step of clectro-
dialysis procedure).

CL 1136-P: Dakar, F.W, Africa, Beltsville #556L6,
obtained by Dr. L, Alexander, Fcbruary 1L, 1955,
electrodialysis extraction of L 1bs. soil, O-L"

‘depth, L.38 g oxalate, 1.75 g oxide, 1,27 g Ca

(1css 1 g Ca added during last step of electro-
dialysis procedure).

CL 1137-P: Bombsy, Indiz, Beltsville #55672,
obtained by Dr. L. Alexander, February 1h, 1955,
electrodialysis extraction of L 1lbs. soil, O-i"
depth, 29,99 g oxalate, 11,45 g oxide, 8,03 g Ca,

CL 1138-P: Bombay, India, Beltsville #55673,

obtained by Dr. L. Alexander, February 1L, 1955,
electrodialysis extraction of L 1bs, soil, 0=l
depth, 35.5 g oxalatc, 13.62 g oxide, 9.61 g Ca,

CL 1096-P: Tokyo, Japan, Beltsville #556L43, ob-
tained by Dre L. Alexander, February 10, 1955,

clcctrodislysis extraction of L lbs. soil, O-L4"
depth, 4.997 g oxalatc, 1,89 g oxide, 1435 g Cas

CL 1097-P: Tokyo, Japan, Beltsville #556lil,

obtained by Dr. L. Alexander, February 10, 1955,
electrodiclysis extraction of L 1lbs. soil, O=L*"
depth, 5.7L4 g oxalate, 2,17 g oxide,.1l.55 g Ca.

Foreign, Southern Hemisphere

1.

CL 10ukrP: Brazil, Beltsville #54288, obtained
by Dr, L, Alexander, Merch 2, 195k, NHLAC extrac-
tion of L 1bs, soil, O-L4" depth, 0,32 g oxalate,
0.12 g oxide, 0.09 g Ca.

2,90 ¥ 0,20

3,71 X 0.1k

9.31 ¥ 0,74

0,40 * 0,02

0.6L £ 0,05

3.7h X 0434

5486 X 0,29

5.3% 2.1



VI

2,

3.

Lo

5e

6.

Te

Sample

CL 1045-P: Brazil, Beltsville #54289, obtained
by Dr. L, ilexander, March 2, 1954, NH)AC extrac-
tion of L lbs, soil, O-L" depth, 0.99 g oxalate,
0,38 g oxide, 0.27 g Ca,

CL 1135-P: SZo Paulo, Brazil, Beltsville #56LlL8,
obtained by Dr, L. idlexander, January 30, 1956,
electrodialysis extraction of 4 lbs. soil, 0-6"
depth, 7.32 g oxalate, 2,90 g oxide, 1.96 g Ca.

CL 1129: Lima Peru, Beltsville #5656, obtained
by Dr. L. ilexander, Jamary 9, 1956, electro=
dialysis extraction of L lbs. soil, 0-6" depth,
15,57 g oxalate, 6,01 g oxide, L.29 g Ca.

CL 1128: Antofagasta, Chile, Beltsville #56LL7,
obtained by Dr. L, .Alexander, January 13, 1956,
electrodialysis extraction of L 1lbs, soil, 0-31
depth, 9.35 g oxalate, 3,58 g oxide, 2.56 g Ca.

CL 113L4-P: Asuncion, Paraguay, Beltsville 56150,
obtained by Dr, L, ilexander, January 27, 1956,
electrodialysis extraction of L lbs, soil, 0-6M
depth, 5,79 g oxalate, 2,42 g oxide, 1.53 g Ca (less
1l g Ca added during last step of electrodialysis
procedure),

CL 1139-P: Durban, Natal, S, Africa, Beltsville
#55777, obtained by Dr. L, Alexander, February 15,
1955, electrodialysis extraction of l lbs. soil,
O-4" depth, 6.42 g oxalate, 2.55 g oxide, 1.69 g Ca,

Precipitation

Ae

Chicago, Illinois:

tubs placed on the roof of Jones Chemistry Laboratory,

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

collection area is given,

1.

2,

3.

-

CE 290: Rain, 0,26L gal., 0.143" equivalent, col-
lectéd October 15, 195k to October 18, 195k,

CL 382: Rain, 1.62 gal,, 0,82" equivalent, collec-
tegsl6h5, December 31, 195 to 0700, January 6,
1955,

CL 356, 357 & 358: Snow, 0,30L gal., 0,16" equiva-
legg, collected January 25, 1955 to February 3,
1955,

L7
Sunshine Units

Samples were collected in galvanized

7ol * 0,7

3.04 + 0.27

0,60 + 0,04

11,3 + 0475

Loli3 + 0,19

dpm/gal
10.3 + 0.3

L8 + 0.

21,2 + 2,1



b

5e

6
Te

8,

9
10 'y

n,

12,

13,

15.

16,

17,

18.

19,

Sample

CL 383: Snow, 1,17 gals, 0.60" equivalent, col-
lected 0400, February 3, 1955 to 1500, February
10, 1955,

CL 436~P: Rain and hail, 0,526 gal., 0.27" equi-
valent, collected 145, March 3, 1955 to 1000,
March f1, 1955, |

CL 419-P: Rain, 1,53 gals, 0.78", collected 1400,
March 7, 1955 to 1430, March 21, 1955, ("wet!tub):

CL 461-P: Rain, 1,04 gals, 0.53", collected 1530,

March 10, 1955 to 0900, March 16, 1955, ("wet! tub)s

CL 477-P: Rain and snow, 1,68 gal,, 0.,86", collec-
ted 1530, March 21, 1955 to 1000, April L, 1955,
("wet" tub)x

CL 592-P: Rain, 1,0 gal., 0,51" equivalent, collec=

ted 0730, April 21, 1955 to 1715, April 28, 1955,

CL 617-P: Rain, 0,098 gal., 0,05" equivalent, col-
lected 1800, April 28, 1955 to 0930, May 13, 1955,

CL 618-P: Rain, 0.L43 gal.; 0,22" equivalent, col-
lected 1800, April 28, 1955 to 0930, May 13, 1955,

(covered tub)#

CL 619-P: Rain, 0,548 gale, 0.28", collected 1800,
April 28, 1955 to 0930, May 13, 1955. (“wet" tub)

CL 627-P: Rain, 0,85 gal., O.L43" equivalent, col-
lected 1100, May 13, 19% to 1130, May 23, 1955,

CL 628-P: Rain, 0,90 gal,, O.L6" equivalent, col-
lected 1100, May 13, 1955 to 1130, May 23, 1955.
(covered tub)#

CL 645-P: Rain, 3.48 gale., 1.78" equivalent, col-
lected 1700, May 23, 1955 to 1030, June 6, 1955,
(covered-tub)s ,

CL 6h6--;: Rain, L.9L gale, 2.52", collected 1700,
May 23, 1955 to 1030, Jure 6, 1955, ("wet" tub)x

CL 6L8-P: Rain, 0,77 gal., 0,39" equivalent, col-
lected 1700, May 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, 1955,

CL 6L9-P: Rain, 0.37 gal,, 0.19" equivalent, col-
lected 125, June 7, 1955 to 0950, June 9, 1955,

dpm/gal
5.9 r 0.8

2946 + L8

1845 + 340
42,2 + 2,0

21,0 : 1.6

Lho8 + 1.6

270 + 12

48



204

21,

224

23,

2L,

25,

26,

27,

28,

29,

30.

3.

32,

33.

L 771-~P:

Sgggle

CL 661-P: Rain, 1,12 gal,, 0,57" equivalent, col-
lected 0950, June 9, 1955 to 1035, June 10, 1955,

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

CL 705-P: Rain, 7.16 gale, 3.,67" equivaleht, col-
lected 1030, July 25, 1955 to 1400, August 7, 1955,

CL 706-P: Rain, 0,L35 gal., 0,22" equivaient, col-
iegged 1400, August 7, 1955 to 1100, August 22,
955.

CL 727: Rain, L.29 gal., 0,22" equivalent, collec-
ted 1100, August 22, 1955 to 0900, August 30, 1955,

CL 743-P: Rain, 0,66 gals, 0.34" equivalent, col-
legged 1100, August 30, 1955 to 1350, September 21,
1955, '

CL 7hl-P & 745-P: Rain, 2.07 gal., 1,06% equiva-
lent, collected 1350, September 21, 1955 to 1458,
September 29, 1955,

CL 761-P: Rain, 1,97 gal., 1,00" equivalent,
collected 1458, September 29, 1955 to 1611,
October 5, 1955,

CL 762-P: Rain, 2.83 gal., l.Lul" equivalent,
collected 1611, October 5, 1955 to 1033, Gctober
6, 1955,

CL 763-P: Rain, 3.42 gal., 1,75" equivalent,
collected 1033, October 6, 1955 to 1110, October
7y 1955,

Rain, 1,07 gals, 0,55" equivalent, col-
lected 1110, October 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,L0" eguivalent, col-
1e§§ed 1021, October 17, 1955 to 0811, Cctober 2L,
1955,

CL 825-P: Rain, 1,04 gal., 0,53" equivalent,
collected 081L, October 2, 1955 to 1010, October
31, 1955,

2.8 + 0.2

30,5 * 2,3

1,74 + 0,10

24,0 * 1,7

806 : 200

2.2 + 0.3

5.3 + 045

ho?O :"_ 0.29

9,02 _'*_" 0.52

8ok hat 045

2645 + 1.5

10,1 + 0.5

L9



3k,

35

36.

37.

38.

39.

. ho.

L1,

Sample dpm/gal
CL 828-P & 830-P: Rain, 1.8l gal., 0.94" equiva- 21,0 + 1.0

lent, collected 1010, October 31, 1955 to 1030,
November 17, 1955,

CL 831-P: Snow, 0.535 gal., 0.27" equivalent, col- 22,3 + 1.0

lected 1030, November 17, 1955 to 0949, November 21,
1955.

CL 837-P: Rain, 0.147 gal., 0.075" equivalent, col= 36,0 + L.7

lected 0949, November 21, 1955 to 0920, November 23,
1955. .

CL 84O~P: Snow, 0,122 gal., 0,062" equivalent, 11.7 + 2,7

collected 0920, November 23, 1955 to 1055, Novem-
ber 28, 1955,

CL 871-P: Snow, 0,116 gal,., 0,059 equivalent, 2846 + 3.k

collected 1055, November 28, 1955 to 1100, Decem-
ber 2, 1955,

CL 872-P: Snow, 0.31 gal., 0.16" equivalent, col- 1940 + 1.h

lected 1100, December 2, 1955 to 1120, December 5,
19554

CL 95L~P: Snow, 0.15 gal., 0,077" equivalent, 53+ 7

collected 1120, December 5, 1955 to 0800, December
21, 1955,

CL 976~P: Snow, 0,082 gal., 0,0L42" equivalent, LLO + 25

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

# See discussion, "Test of Rain Collection
VMethod," page 13 of this report.

Bs Insoluble Residue from Chicago Rains

1.

2,

Insoluble residue from rain, CL 320: 1.82 gal.,
0.930" equivalent, collected December 2, 1554

to December 27, 1954 The filtered insoluble

residue was fused with sodium carbonate before assay,

- Total Sr?0 gctivity insoluble residue: 20,6 dpm
Total Sr90 activity in solution: L49.2 + 0,5 dpm

Insoluble residue from rain, CL LO7 & L08: 0,71 gal.,
0.36% equivalent, collected February 18, 1955 to 0900,
February 21, 1955, The filtered insoluble residue was
fused with sodium carbonate before assay.

Total Sr90 activity insoluble residues 0,7 + O,1 dpm

Total Sr90 activity in solution: 29,9 + 1.5 dpm

50



Ce

D.

Washington, D, C.:
Laboratory.

Samgle
Collected at the Naval Research

vanizéd tubs on the roof of one of the NRL buildings,

The precipitation in inches is that reported by the local

Samples were taken by direct fall into gal-

dpu/gal

Weather Bureau station for the period of sample collection,

1,

2,

3.

L.

Do

6

7.

8.

Pittsburgh, Pemmsylvania:
Science and Engineering Corporation,

CL 790: Rain, 2,40 gal., 0.61", collected 2000,
April 11, 1955 to 0LOO, April 12, 1955,

CL 791-P: Rain, 2,92 gal., 0.68", collected 0030
to 1500, April 1k, 1955,

CL 792: Rain, 0.845 gal., 0.21", collected 2315
to 24,00, April 1k, 1955,

April 21, 1955 to 0245, April 22, 1955,

CL 79k

Rain’ 00697 gal., 0.21", collected Ohls,
April 2l,

1955 to 0300, April 25, 1955,

CL 795-P:

Rain’ 2.30 gal., 0039", wllecmd 1500,
April 25,

1955 to 0700, April 26, 1955,

CL 797t Rain, 0,771 gal., 0.19%, collected 1630
to 2030, May 20, 1955,

to 1400, May 22, 1955,

Collected by the Nuclear

by direct fall into galvanized tubs on the roof of the

laboratory building.

reported by the local Weather Bureau station for the
period of sample collection,

1.

R

3

L.

5

CL 876-P: Rain, PL-20-RW, 2,47 gal., O.L8",
lected 1200, July 10, 1955 to 1000, July 19,

col=-

1955,

col-

1955.

col-

1955,

col-

CL 877-P: Rain, PL-21-RW, 5.70 gal., 0.6%",
Tected 1000, July 19, 1955 to 1100, July 25,

CL 878-P: Rain, PL-22-RW, L.LO gal., 0,60,
lected 1100, July 25, 1955 to 0900, July 28,

CL 879-P: Rain, PL-23-FW, 1,98 gal., 0,18%,

lected 0900, July 28, 1955 to 1000, August 6, 1955,

CL 961-P: Rain, PL-2j-RW, 0.86 gal., 0.18", col-

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

CL 962-P: Rain, PL-25-RW, L.91 gal,, 1.98", col-

lected 1500, August 8, 1955 to 1630, August 11, 1955,

Samples were taken

The precipitation in inches is that

34e3 *+ 1.k
25,6 + 3.5
3940 + 1.7
L6.7 + 2,2
19540 + L3
15.5 + 0.6
112,9 + 2,0

1,92 + 0422

1646 * 1.5
18.8 + 1.4
842 + 045
847 + 1.0
10.8 + 1.0

5455 + 0,32



Te
8e

&

11,
12,

3.

15,
16,
17 .V
18,
19,

20,

21,

i S

Sggle

CL 982-P: Rain, PL-26-FW, 7.6 gal., 2.2L4", collec-
ted 1630, August 11, 1955 to 1030, dugust 16, 1955,

CL 983-P: Rain, PL-27-RW, 4.0 gal., 1,71", collec-
ted 1030, August 16, 1955 to 1700, August 23, 1955,

CL 963-P: Rain, PL-28-FW, 0,395 gal., 0.66", col-
bgissed 1700, August 23, 1955 to 1600, August 31,
19 . - .

CL 96’.‘-?: Rain’ PL‘29-RW, h.h gala’ 1.8,4", collec-
ted 1600, August 31, 1955 to September 28, 1955.

CL 965-P: Rain, PL-30-FW, 2.0 gal., O0.76", collec-
ted September 28, 1955 to October 10, 1955,

CL 966~P: Rain, PL-31-RW, 3.9 gal., 1.32", collec-
ted October 10, 1955 to October 18, 1955,

CL 984~P: Rain, PL-32-RW, O,L465 gal., 0.09", col-
lected October 18, 1955 to October 20, 1955,

CL 985-P: Rain, PL-33-FW, 1.1k gal., 0,L2", collec-
ted October 20, 1955 to 1615, October 2k, 1955.

CL 986"P= Rain’ PIFBLI.-RW’ 0.508 y.l., 0028"’ 001-
leg';ed 1615, October 2L, 1955 to 1700, October 29,
1955,

CL 987-'P= Rain, PIF35-W, 00715 galo’ 0.).10", 001-
legged 1700, October 29, 1955 to 0845, October 31,
1955.

CL 988-P: Rain, PL-36-RW, 0,165 gal., 0.31", col~
le;‘;ed 0845, October 31, 1955 to 1630, November 12,
1955, - )

CL 989-P: Rain, PL-37-FW, 0,402 gal., 0.,08", col-
lected 1630, November 12, 1955 to 1630, November
1, 1955,

CL 990-Pf{ Rain, PL-38-FW, 6.18 gal., 2.25", col-
lected 1630, November 1, 1955 to 1100, November
21, 1955, .

CL 1032-P: Rain, PL-39-FW, 2.06 gal., 0.35",
collected 1100, November 21, 1955 to 1400, Decem-
ber 3’ 1955.

CL 991-P: Rain, PL-LO-RW, 0,0238 gal., 0.07", col-
1ec5:‘t‘5.ed 1400, December 3, 1955 to 1400, December 1L,
1955,

31.6 + 2.6

9475 + 0459
1047 + 046
1h.2 + 0.6
3Le0 * 1.6
1631 + 0.8

50,5 + 2.5
38.‘!4 + 1.9
6040 + 2,9
22,6 + 1.k
L3 + 0.19
17.0 *+ 1,0

319 + 2k



22,

23,

24,

25,

26,

27.

28,

Sample
CL 1033-P: Rain, PL-L1-FW, 0,025 gal., 0,05",

“collected 14,00, December 1, 1955 to 1400, Decem-
ber 2L, 1955,

CL 1066-P: Rain, PI-L2-RW, L3k gal., 2.63",
collected 1400, December 2&,
3, 1956.

CL 1088-P: Rain, PL-L3-RW, 6,05 gal., 2.10",
collected 1600, February 3, 1956 to 1000, February
13, 1956,

CL 1089-P: Rain, PL-U4-RW, L.10 gal,, 2.95", col=-
lected 1000, February 13, 1956 to 1400, February
27, 1956,

CL 1090-P: Rain, PL-)S-RW, L.55 gal., 0,76%, col-
lected 1400, February 27, 1956 to March 6, 1956,

CL 1091-P: Rain, PL-L6-RW, 6.60 gal., 3.13", col-
lected 1800, Harch 6, 1956 to 1200, March 2k, 1956.

CL 1092-P: Rain, PL-L7-RW, 2.55 gal., 1.21", col-
lected 1200, March 2}, 1956 to 1000, April 1, 1956,

VII, Water Other than Precipitation

A, CL 1093-P: Tap water, P1-51-TW, 13.2 gal,, Pittsburgh,

B.

Pennsylvania, collected by Nuclear Science and Engineer-

ing Corporation, March 2, 1956 to March 13, 1956,

CL 732: Sea water, surface sample, LO liters,‘Atlantic

Ocean, collected at L8oL9'N, L8°07'¥, by U, S. Coast

Guard, Station S8lL, April 28, 1955,

cline ~100 meters)

Total Sr90 Activity: L.3 + 0.3 dpm

1955 to 1600, February

(Depth of thermo-

53
dpm/gal

520 + 60

29 + 3

16.9 + 1.3

32,2 + 1,9

52 + 3

28 + 2

1,33 + 0,1k



5k

VIII, Air Concentration :
Air filter samples provided by Mr. I, H, Blifford, Naval Research
Laboratory, Washington, D, C, Collections were made on Army
Chemical Corps Type V filters of 200 square inches area and of
heavy asbestos fiber composition,

A. Sr% Surface Air Concentration, Washington, D, C.

: Volume
CL No.  Collection Period (££3x106)  DPM Sr90/1085t3
20LD April 5-8, 1953 LS 1846 + 047
20LA October 2-6, 1953 1.7 L1.1 + 3,0
20L4B October 6-9, 1953 3.4 30,5 + 1.1
130 October 12-15, 1953 3ds 70 + 12
Sl4-P  April 3-5, 1954 2,92 91 + 7
20LE April 8-10, 195 2.6 6uls + 0,2
204C hpril 9-11, 195k 1.7 125 + 5
204F April 10-12, 1954 3. 258 + 6
515-P  April 12-1k, 195L 1.95 6545 + L6
204G April 15-17, 1954 3.7 11.0 ¥ 0.5
20L4H3 April 17-19, 195k 2.8 20,7 + 046
516-P  apr. 29-May 1, 1954 3.0 32,2 + 2.6
895-P  May 5-7, 1954 2.33 210}_ 12
517-P May 11-13, 195)4 2,76 313 + 2,2
896-P May 17-19, 195} 2.5§ 120 + 7
518-P  May 2L-26, 195k 2.61 216 + 11
897-P _May 28-30, 195 3.80 133 + 7
519-P  June 1-3, 195k 2.90 6843 + b1
898-P June 14-17, 195k L LS 79+ 6
899-P June 23-26, 1954 3.79 51+ 3
520-P July 16-17, 195k 1,88 47,0 + 2.4

521-P July 24-26, 195} 2.56 - T35 + 542



CL No,
522-P
900~P
901-P
902-P
903-P
90k4-P
905-P
906-P
907-P
LOl-P
908-P
909-P
910~P
L,02-P
L11-P
L12-P
L13-P
913-P
523-P
52h-P
525-P
526-P
527-P
91L-P
528-P
529-P

Collection Period

© July 26-29, 195k
- July 30-fiug. 2, 1954

Lugust 2-7, 195h
August 7-9, 195k
August 28-29, 1954
October 1-3, 195k
October 5-8, 1954
October 16-18, 1954
October 26-28, 195L
November 1-3, 1954
November 7-8, 195k
Novenber 15-16, 1954
November 22-2l, 1954
December 1-2, 1954
January 3-k, 1955
February 5-6, 1955
February 10-12, 1955
February 17-18, 1955
February 22-23, 1955
March 3=k, 1955

“~March 7-8, 1955

March 13-1h, 1955
March 16-17, 1955
March 21-23, 1955
March 22-23, 1955
March 27-28, 1955

(figiiﬁfsp DPY_5r99/108rt3
3466 4B.0 + 349
2495 200 + 10
Sehl 59+ 5
2492 210 + 13
1.82 380 + 25
3.39 112 + 7
3.56 ‘0L + 6
2.69 198 + 1k
2,26 251 + 17
2.9 120 + 7
1.15 225 + 1
1.28 175 * 10
1.96 5k + 11
1,6 103 + L
1.26 281 + 6
1.7 127 + §
2.9 24l + 10
1.51 191 + 11
1.4 202 + 11
1,76 270 + 13
1,54 3% + 20
1,07 267 + 16
1.62 310 + 15
2,27 98 + 7
1.7k 393 + 20
1.80 2h + 5

55



56

CL No, Collection Period (fzgilug‘;é) DPM Sr90/106£¢3
773-P  April L-5, 1955 1.32 8l + b
774-P  April 11-12, 1955 1.93 71,5 + 3.3
775-P April 18-19, 1955 2.27 85 + 6
776-P  April 25-26, 1955 1.82 22,5 * lub
777-P  May 2-3, 1955 1.3L 709 + 52
778=P  May 10-11, 1955 1,54 265 + 12
779-P  May 17-18, 1955 1.37 1478 + 16
780-P  May 24-25, 1955 1,69 755 + 33
917-P June 16-17, 1955 1,43 710 + LO
918-P August 5-8, 1955 3.0 300 + 20
919-P  August 12-16, 1955 L51 Lo + L
920-P August 19-22, 1955 3.5 12 + 6
921-P August 26-29, 1955 346 226 + 16
922-P September 26-27, 1955 1.53 158 + 9
923-P September 29-30, 1955 1.69 12 + 8

B, Sr?0 Surface Air Concentration, Foreign Locations
There is considerable uncertainty in the air volumes of samples
collected at Kodiak, T.A., Port Lyautey, F.M., 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 collection period was taken as the collected
air volume, Because the flow rate falls off substantially as dust
accumulates on the filter, those samples were overestimated in
volume and thus the reported air concentration data were too low,
It is considered that a better estimate of their air volume is
provided by the average "ashington, D, Ce volumes for equivalent
collection periods, On this basis, the relative air concentration
data should be considerably improved, although their absolute
value may 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,



1,

Kodiak, T, A,
A ' Volume
CL No.  Collsetion Period (££3x10-6)  DPM Sr90/106£t3
924-P"  May 27-Jupe 3, 1952 ~lik ~1.8
926=P  June 5-July 1, 1952 ~le5 ~647
925~P  June 11-17, 1952 ~L3 ~9.5
927-P  July 8-16, 1952 ~lob ~648
928-P  July 2L-29, 1952 ~la2 ~Le9
929-P  Aug, 29-Sept. L4y 1952 - ~L.2 ~1,.1
930-P  Sept. 18-25, 1952 a2 .1
931<P  October 9-16, 1952 _ ~le2 41,0
932-P  October 23-30, 1952 ~L.2 0.7 + 042
131 November 18-23, 1953 ~h.2 ~50
205C February 9-15, 1954 ~l.3 ~27
205D2  February 15-18, 1954 ~13.6 ~242
205E February 18-22, 195 ~ls0 ~10
933-P ©  March 17-22, 1954 ~le2 ~36
934~P  April 19-26, 195 ~bob ~61
935-P  May 17-2k, 195L4 ~hb ~L8
936-P  June 14-21, 1954 ~bJl ~ 90
937-P  July 19-26, 1954 ~hely ~31
939-P  Septembar 24-26, 1954 ~3,0 ~35
9L0-P  October 15-18, 1954 ~3.6 ~641
03-P  Oct. 30-Nov, 1, 1954 ~3.0 ~21
" 941-P  November 20-22, 1954 ~3.0 ~17
LOL=P December 1-2, 195} ~ 1,9 ~180
942-P  December 16-19, 1954 ~3.6 ~7
L14-P  January 1-2, 1955 ~1.9 ~240
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2,

Volume

DPM Sr90/106£t3

CL No,  Collection Period (££3x10-6)

115-P . February 1-2, 1955 ~1,9 ~230
535-P  -March 1-3, 1955 ~3.0 ~71
781-P  April 1-3, 1955 ~340 ~200
782-P  April ,30-May 2, 1955 ~ 3.0 ~62
783-P  June 30-July 1, 1955 ~1.9 ~180
9L3-P  August 5-7, 1955 ~3.0 ~53
S4k~P  September 1-3, 1955 ~ 3.0 ~ 10
Port Lyautey, Fo Mo

206B July 9-11, 1953 ~ 3.0 ~1h
206  July 11-13, 1953 ~ 3.0 ~3h
206D July 13-16, 1953 ~s3.6 ~15
206A2  Sept, 30-Oct. 1, 1953  ~1.,9 ~22
206E1  November 2-9, 1953 ~l.h ~26
L05-P  November 8-9, 195i1 ~1.9 ~140
949-P  November 21-22, 1954 ~1.9 ~180
L06-P  December 3-h, 1954 ~1.9 ~200
416-P  Jamary L4-6, 1955 ~3,0 ~53
530-P  Feb, 28-March 2, 1955  ~3.0 ~500
531-P  March 6-8, 1955 ~3.0 ~3'9o
532-P  March 16-18, 1955 ~ 3.0 ~280
533-P ._March 22-2l;, 1955 ~340 ~110
78L-P  April 1-3, 1955 ~3:0 ~3%0
950-P  April 15-17, 1955 ~ 3.0 ~590
785-P  May 1-3, 1955 ~340° ~640
951-P  May 15-17, 1955 ~3.0 ~150
786=P  May 31-June 2, 1955 ~ 3.0 ~1300
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, _ Volume
CL No, Collection Period (££3x10~6)  DPM Sr90/106£t3

952-P  June 1L-16, 1955 ~340 ~310
953-P  June 29-July 1, 1955 ~3.0 ~130

3+ Yokosuka, Japan

417-P  February 1-3, 1955 ~340 ~150
534-P  March 1-3, 1955 - ~3.0 ~200
787-P . April 1-3, 1955 ~3.0 ~12
768-P  May 1-3, 1955 ~3,0 ~270
789-P  June 1-3, 1955 ~3,0 ~110
945-P  August 1-3, 1955 ~3.0 ~1
946-P . August 15-17, 1955 ~3.0 ~170
947-P  September 1-3, 1955 ~ 340 ~2

9u8-P  September 23-25, 1955  ~ 3,0 ~70



I.

CHICAGO SUNSHINE RESULTS, FINAL LIST
(Originally submitted to the Division of

Biology and Mbdicins, USAEC, in letter report of August 3, 1956)

Sam Ble

Human Bone
In 211 cases, date given corresponds to date of death
or post-mortem.

A.

United States: Furnished by Dr, Shields Warren, Cancer
Rescarch Institute, New England Deaconess Hospital,
Boston, Massachusetts.,

1.

2,

3.

Le

5e

6.

CL 873-P: Combination of 2 samples, age range
65-67 years, 149.9 g ash, 5843 g Cza

a. #160739, 67 yrs., April 20, 1955, Massachusetts,
tibia and fibule.

bs #161622, 65 yrs., May 25, 1955, Massachusetts,
fermr,

CL 874~P: Combination of 3 samples, age range 71-78
years, 306.2 g ash, 121,8 g Ca.

ae #161203, 71 yrs., May 10, 1955, Messachusctts,
famur and tibia shanks,

be #161205, 72 yrs., May 10, 1955, Massachusetts,
femur and tibia shankse

ce #161526, 78 yrs., May 21, 1955, Massachusctts,
fermr and tibia shanks,.

CL 1159-P: Age 51 years, New York, #162h71, July
S, 1955, left tibiz, 66.5 g ash, 5.85 g

CL 1154~-P: Age 13 years, W. Buxton, }aine,
A=56-13, Janvary 16, 1956, rib and vertebral
fragments, 17,50 g ash, 6.6k g Ca.

CL 1Ih6-P: Age 2 9/12 years, Lewiston, lzine,
A-56-16, Jannary 18, 1956, rib and vertebral
fragments, 8486 g ash, 3. 32 Ca,

CL 1155-P: Age 13 7/12 years, Norfolk, Massachu=
setts, A-56-20, Jamery 26 1056 rib and vertebral
fragments, 19.35 g ash, Te £7

Sunshine Units

0,026 ¥ 0,005

0.020 * 0,005

2,26 * 0.16

001 * 0,01

0454 * 0,05

0.36 ¥ 0,03



Te

8.

e

10.

1.

61

Sample Sunshine Units
CL 1151-P: Combinstion of 2 samples, age range 0ol X 0,02

7-10 years, 19.3L g ash, 6.62 g Ca.

ae A~56-l1, 7 8/12 yrs., Feb, 22, 1956, Concord,
Mass~chusetts, rib and vertebral fragments.

be A-56-26, 9 10/12 yrs,, Feb, 3, 1956, Brighton,
Massachusetts, rib and vertebral fragments,

CL 1147-P: Combination of 2 samples, age range 0.32 :.6.03
3-l4 years, 1lh.3kLk g ash, 5.15 g Cz.

a. A-56-25, 3 8/12 yrs., Feb. 3’ 1956’ NorWOOd,
Massachusetts, vertebral fragments,

be A-56-U46, 3 10/12 yrs., Feb. 23, 1956, Needham,
Massachusetts, vertebral fragments,

CL 11}1-P: Combination of 2 samples, 2ge range 0sSl X 0,05 .
3=6 days, 996 g ash, 3478 g Ca, ‘

a, A=56-L3, 3 days, Feb, 23, 1956, Boston,
Massachusctis, rib and vertebral fragmentse

b. A-56=35, 6 days, Feb, 16, 1956,,Lynn, Massae
chusetts, rib and vertebral fragments,

CL 1150-P~ Coﬂblnatlon of 2 s.mples, age range 0,095 ¥ 0,011

as A=56-51, 7 8/12 yrs., Feb. 29, 1956, Canton,
Massachusetts, rib and vertcbral fragments.

be Barbara Mann, 7% yrs., early 1956, Wallingford,
Connecticut, rib and vertebral fragments,

CL 1145-P: Combination of 3 samples, age range 096 X 0,07
1 to 2 8/12 years, 21,65 g ash, 9.29 g Ca.

ae_ A=56-37, 1 3/12 yrs., Feb. 17, 1956, Warrick,
~Rhode Island, scalp, rib and vertebr“l fragments.

be A=56~6L, 1 5/12 yrs., larch 10, 1956, North
hLdams, Massachusetts, scalp, rib and vertebral
fragments,

ce A=56=31, 2 8/12 yrs., early 1956, Natick,
Massachusctts, scalp, rib and vertebral fragments,



12,

13.

15.

16,

17.

Sample

CL 11}8-P:- Combination of 2 samples, age range

l to b 2/12 years, 18,08 g ash, 5,83 g Ca.

ae A=56-L0, L4 yrs,, Feb. 19, 1956, Massachusetts,
rib and vertebral fragments.

b' A‘Sé"?s’ h 2/12 yra.’ }Iarch 26, 1956’ waxlnis,
Nassachusetts, rib and vertebral fragments.

CL 1143-P:s Combination of 2 samples, age range
5 weeks to 5 months, 12,11 g ash, L17 g Ca.

ae A-56-71, 5 wks., March 20, 1956, Humarock,
Magsachusetts, scalp, rib and vertebral
fragments.

b.' A"Sé‘h?, 5 mo;, F‘eb. 25, 1956’ Walthm, Massa=
chusetts, scalp, rib and vertebral fragments.

CL 1149-P: Combination of 3 samples, age range
L3-7 years, 29,1 g ash, 10.92 g Ca.

ae A-56-U49, 4 5/12 yrs., Feb. 29, 1956, Burling=
ton, Vermont, rib and vertebral fragments,

b. A-56-89, 5 10/12 yrs., Apr. 17, 1956, Fair
Haven, Vermont, rib and vertebral fragments.

‘co A-56-27, 6 11/12 yrs., Feb, 3, 1956, Barre,

Vermont, rib and vertebral fragments,

CL 1142-P: Combination of 2 samples, age range
7«9 days, 6.42 g ash, 2,28 g Ca,

Qe A'56-5h’ 7 d&ys, K&I‘Ch 3’ 1956’ BI‘Othon,
Massachusetts, rib and vertebral fragments,

be A-56-60, 9 doys, March 7, 1956, Nowton, Massa-
chusetts, rib and vertebral frapgments.

CL 1158-P: Age 3 8/12 years, New Orleans, Louisie
ana, L=56-57, March 5, 1956, vertcbral fragments,
Le.21 g ash, 2.41 g Ca.

CL 1157-P: 4ge 19 years, Woonsocket, Rhode Island
A=56-61, March 8, 1956, rib and vertebral fragments,
25.4 g ash, 9.24 g Ca,

o PR SR

62

Sunshine Units

017 X 0,01

1,13 ¥ 0,12

0.21 ¥ 0,03

0.47 '.‘: 0.0l

0429 ¥ 0,04

0.060 ¥ 0,009

&



18.

19,

20,

21,

63

Sample Sunshine Units

CL 11LL-P: Combination of 2 samples, age range 0460 X 0,05
6~7 months, 19,15 g ash, 7.15 g Ca. ‘

2+ A~56-87, 6 mo., Apr. 13, 1956, Newport, Rhode
Island, scalp, rib and vertebral fragments.

be A-56-56, 7 mo., March 5, 1956, Boston, Massa-
chusetts, scalp, rib and vertebral fragments.

CL 1153-P: Combination of 3 samples, age rcnge 0,051 X 0,006
12-13 years, 37.5 g ash, 13,85 g Cze

2« Donna Rice, 12 yrs,, carly 1956, Athol, Massa~
chusetts, rio and vertcbral fragments,

be A-56-95, 12 L/12 yrs., Apr. 23, 1956, Haverhill,
Massachusetts, rib and vertebral fragments.

ce A-56-59, 13 yrs., March 7, 1956, Boston, Mcssa-
chusetts, rib and vertcbral fragments.

CL 1156-P: Combination of 2 samples, age range 0,056 ¥ 0,008
1L4-15 years, 39.0 g =sh, 1Le72 g Cae

as A-56-9L, 14 3/12 yrs,, Apr. 2L, 1956, Whitins-
ville, Massachusetts, rib and vertebral Iragments.

be A-56~65, 15 yrs., March 13, 1956, Greenwood,
Massachusetis, rib and vertebrel fragments,

CL 1152-P: Combination of 2 samples, age range Ol.lh ¥ 0.02
103-11% years, 2L.5 g zsh, 9.03 g Ca.

ae A=56-80, 10 5/12 yrs., Apr. 2, 1956, Norwich,
Connecticut, rib, sternum and vertebral frag-
ments,

be A-56-8L, 11 L/12 yrs,, Apr. 6, 1955, Worwood,
Massachuvsetts, rib, sternum and vertebvral
- fragments.

Be Foreiéﬁ -

CL 765-P: Age 56 yeers, Felixlandia, Minas 0.037 * 0,017
Gerais, Brazil, furnished by Dr, Jairo Camara,

Departamento de Anatomia, Faculdade de Medicina,

Universidade de Minas Gerais, Bclo Horizonte,

Brazil, collection erranged by Dr, Re B, Watson,

Rockefeller Foundation, Rio dec Janeiro, Brazil,

Avgust 1, 1955, 25.5 g ash, 9.29 g Ca,



2, CL 1160-P: Age 2% years, Brazil,furnished by Dr.

: Sa.mgle

Shields Warren, Cancer Research Institute, New

England Deaconess Hospital, Boston, Massachusetts,

James Tussin, vertebral fragments, 7,15 g ash,
2,197 g Ca.

II, Animal Bone

A. CL 1162-P: Lamb bones, zge 6 months, Los Banos,
Philippines, furnished by Dr. Lyle T, Alexander,

Us S. Department of Agriculturec, Beltsville, Maryland,
Beltsville #56506, killed April 30, 1956, 165,5 g ash,

III, Milk

Ao United States: Fresh Milk from Chicago Dairies

1.

CL 1071-P: Pure Milk Lssociation, purchased
May 7, 1956, 22,6 g ash, 3«64 g Cae

B, Foreign

1.

24

3.

L.

IV. Soil

CL 1101-P: "Vigor« powdered, Sao Paulo, Brazil,
Beltsville #56L4Li9, furnished by Dr. Lyle T.
Alexander, U.S. Department of Agriculture,
Beltsville, Maryland, 19,94 g ash, L.,1L g Ca.

CL 1131-P: Nestle powdered wholc, Magdelena,
Argentina, Beltsville #56476, furnished by Dr,
Lyle T. Alexander, 50,0 g ash, 10,9 g Ca.

CL 1132-P: Powdercd whole, Trenque Lauquen,
Argentina, Beltsville #5677, furnished by Dr.
Lyle T. Alcxander, 52,6 g ash, 920 g Ca.

CL 1133-P: Powdered skim, Trenque Lauciuen,

Argentina, Beltsville #56L478, furnished by Dr.
L,.T; Alexander, 6L.3 g ash, 10473 g Ca,

Ae Furnished by Dr. Lyle T. ilexander, Soil Survey
Laboratory, UsS. Department of fLgriculturc, Belts-
ville, Maryland

1. CL 116L4~P: Oslo, Norway, Beltsville #55781,

December 6, 1954, electrodialysis extraction of

L 1bss soil, 0-2" depth, 19.29 g oxalate, 7.23 g

oxide, 516 g Ca,

6l

Sunshine Units

0450 * 0,05

1,90 ¥ 0,11

1.65 ¥ o, 11

0,90 X 0,06

2,72 ¥ 0.15

1,22 ¥ o,11

1.00 ¥ 0,08

1,20 ¥ 0,10



2,

3.

L.

Se

Te

8.

Semple

CL 1165-P: Oslo, Norwzy, Beltsville i#55782,
December 6, 195k, electrodizlysis extraction of
L '1bs. soil, 0-2% depth, 23,06 g ocalate, 8.82 g
O}dde, 6.30 s C&.

CL 1166-P: 0slo, Norway, Becltsville #55783,

December 6, 195L, clectrodialysis extraction of L

1bs, soil, 0-2" depth, 17.LL g oxalate,. 6466 g
oxide, 476 g Cz.

CL 1167-P: Aden, Seudi Arabia, Beltsville #55787,

_February 1955, electrodialysis extraction of L 1bs,

soil, O-4" depth, 3484 g oxelate, lsL9 g oxide,
1,06 g Ca.

CL 1168-P: Madras, India, Beltsville #55790, Pebru-
ary 1k, 1955, electrodialysis extraction of 4 lbs.
soil, O-L4" depth, 6.73 g oxalcte, 2460 g oxide, 1.86
g Caa

CL 1169-P3 Modras, Indis, Beltsville #55791,
Februery 1L, 1955, electrodialysis extraction of L
1bs, soil, O-L" depth, L.00 g oxalate, l.54 g oxide,
1.10 g Cay (less 1 g Ca added during last step of
electrodislysis procedure),

CL 1163-P: Durban, Natal, South Africa, Beltsville
#55778, February 15, 1955, electrodialysis extrac~.
tion of L 1bs, soil, O-4" depth, 5.7k g oxalate,
2,18 g oxide, 1456 g Ca, (less 1 g Ca added during
last step of electrodialysis procedure)s

CL 1170-P: Perth, Australis, Beltsville #55839,
Febrvary 15, 1955, electrodialysis extroction of
L 1bs, soil, O-L4" depth, L.L9 g oxalate, 1,72 g

oxide, 1,23 g Co (less 1 g Ca added during last

step of electrodialysis procedura),

V. Precipitation
Samples collected by Nuclear Scienée and Engineering
Corparation, Pittsburgh, fennsylvania.

Ae

B.

CL 1171~P: Rein, PL-L8-RW, L.l gal., 1,80"%, collectcd
1000, April 1, 1956 to 0900, April 7, 1956,

CL 1172-P: Rain, PL-L9-RW, 1,78 gol., 0.87", collected
0900, April 7, 1956 to 1130, April 21, 1956,

65

Sunshine Units

0,99 * 0.06

1,57 * 0,08

0.69 ¥ 0,09

k.5 T 0.5

15,0 * 0,08

1,7 X 1.




SamEle : dpm/gal

Co CL 1173-P: Rain, PL-50-RW, 3,46 galy, 1.50", collected L1 * 4
1130, April 21, 1956 to 2000, April 30, 1956,

De CL 117h~P: Rain, PL-52-RW, 2.29 gale., 2.63", collected 892 §
2000, April 30, 1956 to 2000, May 1l, 1956.

E. CL 1175~P: Rain, PL-53-RW, 5,29 gal., 2,57", collected 7L ¥ 3
2000, May 1l, 1956 to 2000, Moy 28, 1956,

Fo CL 1176-P: Rain, PL-SL-RW, 0,40 gel., 0.38", collected 38 % 3
2000, May 28, 1956 to 1800, May 31, 1956.

Ge CL 1177-P: Rain, PL-55-RW, 1.k6 gal., 0.8L", collected 66 % 3
1800, May 31, 1956 to 2000, June L, 1956. .

H. 'CL 1178-P: Rain, PL-56-RW, 3,41 gal., collectecd 57%3
2000, June L, 1956 to 1000, Junc 15, 1956,

VI, Irrigation Water

Ae CL 981-P: L84 gel,, Brawley, Colifornia, furnished 1.5 X 0.7
by Edward Noble, Sovthwestern Irrigation Field Station,
Brawley, Californias, collection arranged by Dre L. Te
Alexander, Jamwary 5, 1956,

VII, Antarctic Snow Corcs, 1956
Collected by E. Es Goodale, U, S. Wezther Bureau,

' Volunc
CL#  Depth Location® litars) - dpm/liter
1102 0-5" McMurdo Sound 7.90 1.3 % 1.4
103  s5-11¢ u " 792 1.1 ¥ 0.1
1117  0-6" Kainan Bay 7069 1.9 X 0,2
1118  6-12" nooom 7919 1.7 ¥ 0.2
1119 12-18" u " 7.00 . 0.40 * C.08
1120  18=2l" L 7400 0.2
1123 36-l2" LI 6490 042

* Notes: McMurdo Sound: Location: 77951!S, 1660351
Collection Date: Merch 7, 1956
Kainon Bays Location: 78910'S, 152°30W
Collection Date: Jamuary 1, 1956



Sample

VIIL Surface Air Concentration

A,

B,

Ce

Ar filter samples provided by Mr. I, H. Blifford,

Naval Research Laboratory, Washington, D, C.

Air filters, Washington, D, C.

1,

2

3.

1.

1.

2,

3e

Le

CL 915-P:, Cgllected June 2-3, 1955, volume
1,65 x 10983, total dpm 22l * 12,

CL 916-P:, Collected June 8-10, 1955, volume
3417 x.106£t3, total dpm 66 X 5,

CL 1052-P: Six small filters, cgllected
February 23-28, 1955, 0.258 x 10°ft3 total
air volume,

filters, Kodiak, Alaska

CL 938-P: Collected August 16-23, 1954
~Lok x 106843, P

filters, Pearl Harbor, T, H,

CL 1053-P: Fifteen small filters, collected
January 1-20, 195k, 0.6L5 x 1097t3 total eir
volume,

CL 1054~P: Ten small filters, collected
Jamary 21-31, 1954, O.L3 x 108£t3 total air
volume. '

CL 1055-P: Twelve small filtegs, collected
February 1-1k, 1954, 0.52 x 10°ft3 total air
volume, '

CL 1056-P: Twelve small filterg, collected
February 15-28, 195k, 0.52 x 105ft3 total air
volume,

67

dpm/10543

13527
21 t2

2ul X 29

34,0 £ 1S
51.9 X 6,0
11,6 * L8

25.h4 * 3.8



