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Tis veport summarizes the data on samples collectéd for the

HAST, sirontium progran during the period -~ July through December of 1956.
Jrevicie Jiti ves given in NYO-U751 (Revised),

In addition to the analysis of samples collected for the HASL
program, the Analytical Branch is responsible for the transmittal of

_ samples to contract laboratories. These samples are part of the overall

strontium prosram of the Division of Biology and Medicine. This activity,

including preliminary treatment of certain sampleé, calculations and
‘administration require the equivalent of one full-time man. Direct
analyses and administration require two staff members for the gummed

film program and eight for the strontium program,

FALLOUT DOCUMENTATION

Gummed Film Network

Through the cooperation of the United States Weather Bureau
and other groups, daily gummed film samples are collected at LO stations
within the continental United States and 75 stations in United States
Territories and in other countries. Results through September 1955 have
been roported previously (1). The current data carries through

September 1656,
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Measuremsnts are made by beta counting of ashed saiples.
Sr-90 estimates are made by theoreticzl calculations, assuming a dats
of origin for the debris, The resulis are mapped in Fig., 1 for the
United States, and in Fig. 2 for the rest of the world.

In previous reports it was decribed how a factor of 1.6 was
required to correct gummed film mixed fission product activity to
agree with pot samples collected at HASL, This correction has been
applied to gummed film results issued since that time for all stations.

Several groups of results in this report would indicate that
a much larger correction factor would be in order, but this is not
necessarily true. It is believed that the low Sr-90 values calculated
from gummed film activity are due to the incorrect arbitrary burst
assignments used in the calculations.

The recalculations of the gummed film values will be done,
but it will be some time before the results are available. Therefore,
gumed film data in this report, particularly after May 1956, should be
considered as ﬁinimum estimates, and may be low by a considerable

factor.
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Fig. 1

ESTIMATE OF STRONTIUM 90 FALLOUT THROUGH SEPTEMBER 1956
MILLICURIES PER SQUARE MILE
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U. S. So0il Progcran

The advantages and disadvantages of gummed film for fallout
measurement have teen discussed many times previously. One possible
calibration is the comparison of cumulative gummed film results with
analyses of soils teken at identical locations. The first such collec-
tion was undertaken at 17 Weather Bureau stations in Cctober 1955 and
was repeated in Cctober 1956. In both cases, 0-2 inch and 2-6 inch
depths were taken, and Sr-90 leached with 6N HC1.

The 0-2" depths for the 1955 samples were reported in NYO-h?Sl.(z)
The 2-6" depths gave the analysts considerable difficulty due to inter-
ference from thorium chain isotopes and they were not reported. A pro-
cedure has been worked out for these soils and those having residual sample
‘available will be reanalyzed.

The datz for ths 1956 samples is shown in Table 1 and a plot
of soil activity against the values estimated from the gummed film is
shown in Fig. 3. &s in the 1955 data, Albuquerque, Grand Junction, and
Salt Lake City ="~w lower soil values than predicted. The mean ratio of
soil/film is 2.%% for the 1l “normal" samples. (Gummed film values already
multiplied by 1.6 correction factor.)

If the 1955 szmples are corrected to total mc/mi2 using the 1956.
ratio fof total tc top-soil activity, the mean ratio becomes 2.L4. The value

of 1.6 reported in NYC-L751 was for the 0-2" depths only.
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S99 Data for 1956 Continental U.S.

TABLE 1

Survey Soils

5:90 Exfrac ed with 6N HC! at Room Temperature, Sampled Week of

October 8, 1957 (replicates represent Individual soil aliguofs
-taken after sampling!
Sampling \ N 0 me/mi2
Site Depth  d/1m/gm soil” mc/mi Ave, Total
1. Albuquerque, N.M, 0-2" 0,078 +0,00L 7.5 +0,1 7.3
0,075 * 0,001 7.2 * 0,1
2-104" 0,008 * 0,002  L.h ¥ 0.9 3.k 10.7
0,005 + 0,002 2.4 + 0.8
0-2"  0.10 +0.,004 10 + 0. 10
0,10 * 0,004 10 * 0.4
2. Atlanta, Ca. 0-2" 0,35 *0,007 1l +0.3 15
0.h2 + 0,009 16 +0.4 '
2-6™ 0,018 + 0,00L 2,8 ¥ 0.6 3,0 18,0
0,021 + 0,003 3.3 * 0.5
3. Binghamton, N.Y, 0-2" 0,32 +0.007 17 +0,h 18
0,35 *# 0,007 18 =+ 0.L
2-6" 0,019 * 0,003 L.h *0.8 50 23,0
0,02l + 0,005 5.6 * 1.1
k. Boise, Id. 0-2" 0,23 + 0,006 20 + 0,6 22
0.26 .+ 0,006 23 '+ 0,6
2-6" 0,012 * 0,002 3,1 +0,6 3.5 25,8
| 0,015 * 0,002  L,0 * 0,6
5. Des Moines, Ia, 0-2" 0,31 + 0,007 23 +0,5 23
0,31 ¥0.,007 23 ¥0,5
2-6" 0,028 ¥ 0,002 7.6+ 0.7 T.1 30,1
0,024 = 0,003 6.6 * 0.7
6. Detroit, Mich, 0-2" 0,26 *+ 0,006 20 *+0,5 20
0,27 * 0,006 20 =+ 0,5
2-6m 0,038 ¥ 0,003 7.3 * 0.5 7.8 27.8
0,0kl ¥ 0,003  B8.L 0,6
7. Grand Junction, Colo, 0-2" 0,10 + 0,001 7.8 + 0.1 7.0
| 0,091 * 0,001 7.1 * 0.1
0,11 * 0,019 8.2 ¥ 1.L,*
0,070 + 0,013 5.1 + 1,0%*
2-10%" 20,002 20,45 0,48 7.5
£0,002 £0,51
8. Jacksonville, Fla, 0-2" 0,11 % 0,009 7,3 *0,6 7.3
Sample Lostb S
2-6" 0,013 + 0,00L 2,7 * 0,9 3.4 10,7
0,020 + 0,005 L0 + 1.0
9+ Los Angeles, Calif, 0-2" 0,12 + 0,008 6,9 + 0.5 7.5
0,14 ¥ 0,009 8,0 ¥ 0,5
2-T" 0,009 + 0,002 3.3 + 0.9 2,8 10.3
00006 :: 00002 2.2 :‘: 007
cvised 40 - -
\ Q'm tf \‘\:\‘;‘@\:\\ S = \‘\\--t\ \Q LN \1\ h \\p\ .
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Sampling
Site

10. Memphis, fann.
11. New Orleansf La.
12. Néw_York, N. Y.
13. Philadelphia, Pa.
1. Rapid City, S.D.

15.  Rochester, N,Y.

N - YO R N~ s
N N~ Yt

~ = -

16. Salt Lake City, Ut, 02"

17. Seattle, Wash.

Each error term represents ¢nws standard deviation due to counting error.

Revised 4-26=57

: TN AR AT N T e
TARLE 1 (Ceuta.
. e /1.2
Depth d/n/gm g0l ;ﬁj:id Lve.,  Total
0-2" 0,27 +0.006 15 0 15
0.26 ¥ 0.006 15 * 0.4
2"6" 0.028 : 05003 6.5 :_ 0'07 6.6 21-6
0,029 ¥ 0,003 6.6 0.7
0-2% 0,24 + 0,006 8.8 % 0.2 8.6
0.22 *0.006 8.3 + 0,2 -
2-6" 0,009 * 0,002 3.3 + 0.9 2.8  1l.h
0.006 + 0.002 2.2 = 0.7
0-2" 0,21 +0.006 10 +0.,3 12
0.29 ¥ 0,007 1 * 0.3
2-6" 0,072 + 0.004 1 +0.8 1 26,0
0.068 + 0,00L 14 + 0.8
0-2" 0,17 +0,005 12 +0.L 12
0.16 + 0,005 11 0.k
2-6"  0.029 + 0.003 7.3 + 0.8 6.8  18.8
0.026 *+ 0.003 4.4 + 0.7 |
0-2"  0.29 +0.006 20 +0.h 22
0.3L + 0,006 23 + 0.4
2-6" 0,053 + 0,004 12 +1.0 11 33.
0.045 + 0.003 10 =+ 0.7 ‘
0-2" 0.22 +0.006 16 =+o0.4 16
, : not reported
2=6" 0,013 + 0,072 2.5 + 0.4 2.5 18,9
0,013 * 0.002 2.5 £ 0.} -
0.32 + 0,007 22 +0,5 22
0.33 +0.007 23 *0,% -
0.3L +0.007 22 +0.5
2-8"  0.016 ¥ 0.002 5.7 * 0.7 5.8  27.8
0.016 + 0.002 5,9 <« 0.8
0-2"  0.h6 + 0,011 17 + 0L 17
Oy *+ 0010 26  + 0.4
2-6" 0,051 ¥ 0,007 9.4 * 1.2 9.5  26.5
0.052 + 0.0Ch 2.6 * 0.7 ‘
# Air dried

= Alternative procelurs uwood,
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Further investigations are in piciress on the reasong for
the deviations shown by the three static:s zntioned above. In
addition, analysis of foreign soils will Le made where available to

extend the comparison.

Other Comparison Programs

‘lother sampling’procedures for fallout documentation are by
coliect.ioﬁ in a high-walled pot, or by collection of rainfall. These
" procedures may'also.be used for calibration of the gummea film. The
first is represented by data from Néw York City by HASL, and thé
second by data from ?ittsburgh by Nuclear Science and Engineering
Corporation under AEC contracts. The detailed data will be presented
later, but Teble 2 indicates the cumulative results useful for cali-
bration purposes. For comparison, the New York City (La Guardia
Adrport) soil and gummed film daté are included.

The pot and rainfall samples show that the 1.6 cortection
factor is not sufficient for this period. It must be emphasized,
however, that this is not necessarily a failure of the original pot

“to film calibratioh'figure of 1.6.' It is more likely a failure to

attribute measured MFP activity correctly to earlier tests, with a

corresponding error in Sr-90 estimation.
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GUMMED FIIM COMPARISCHS

(Cumulative mc/miz)

LaGuardia Soil 13.0 26.0 13.0
) Cumed Filnm 206 709 503 201‘5
HASL Pot . 1.9 25.9 11.0
Gummed Film 3.8 9.3 5.5 2.0 -
Pittsburgh Rain 6.5 16.2 9.7
Gummed Film 2.6 8.5 5,9 1.65

¥ote:s OGuwmed film wvaluves not corrected for efficiency.

- 13 =
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New Haven Dustfall

The v 2o of Znvironmental Sanitation of the New Haven
Department of Health collects monthly dust-fall samples at several
stations in end sround the city. The collectors are standard 1500

ml beakers, and duplicete samples are analyzed for dust content,.

one by evaporation of eny rainfall and the other by filtration.

The sampies’supplied to HASL were measured for total MFP activity

and Sr-90, and the results are shown in Table 3.
| While the date are not as complete as desired, fhere are
several interesting points, |
1, Filtration or evaporation are.equallj effective for
dust-fall by weight. |
2, Filtration loses both MFP and Sr-90 by solubility.
5o Thé agreemenﬁ in activity values bgtween stations
is feirly good, end is independent of the dust-fall,
A comparison of the mean Sr-90 vaiqqs ffom the evaporated
samples and the corresponding gummed filg estimates (Neﬁ Haven
Airport) is shown in Teble Le It appears.tha;b the gumed film
activity should have been atéributed to an ;arly test- series,

rather than current tests, to give better agreement.
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Ssepling
Station
22

Atrport £ 1
evaporstion
f4ltrwtien

Mrpoct § 2
avporation
filtration

$t. 2a0e¢'s Comvent
evaparation
Ciltration

Kall of Racorts
svnporstion
(iltraticn

Paward ¥alley Co., Bidge
araparation
filiation

Ready doontal tanhe

sraparation

filtretion

Bew Bavan Ecepital
svaporation
filtretion

Grace =F.Ri. Wemorial Bldge
wvapratiog
filtration

Grace -H.E. Memoriel Bldge
avaparation
filtratlion

Aotivity
Total @»

mefm?
L1 ¢ 0.s5(1)
10,26 2 0,85(1)
1S3 2 0.91‘(”.
15.38 2 o.9u{1)
16.% 1 0.gf2)

12.62 2 0.55(2)

.96 ¢ 0.05(2)

Rarch
[
wofu?
0420 2 0,05
0.09 2 0.06
Qa23 £ 0.05
0.1l # 0.06
Q.57 £ 0.11

0.21 2 0.07

0.1, & 0.06

e,
dust
0.035
0.025
Q.110

Q096

0.106

0.081

u8.71 2 154f1)
29.05 ¢ 1.a9(1)

70.93 ¢ 1.54(3)
Lost

.22 1 1.6(1)
23.07 # t.ull)

2 2 16201
g-éh 3 1.03&’

68,37 ¢ 1.71(1)
Z1.35 2 1.03(2)

Spril
50
n(ﬂe
2.1 120,26
0.2k 2 0,06

1.7 2 0.32
Qa5 & Oal

1. ¢ 0.08
0ulk 4 0,05

1.6 2 0.2
%0.00

0.5k £ 9.29
0.09 2 2.07

6.0 1 0.37
Qulh 2 .05

s,
dust

0,017
Q.073

0.167
0.1%9

04143
(B 31A

2130
Qalll

9.109
0.0%0

0.109
04100,

» See sountiug date refsremce

ety

TR -

s-dnte

7-17-56
T-Ar-56

82456
1756

TABLE 3

XEX JAVEX

lotivity
tonlg-
IE‘!

4017 2 xmg)

17.95 3 ougutt!

2. ¢ 1.001)

17.99 ¢ 0.65(1)

17.09 ¢ o.ahm

15.38 1 0.9V

FALL FXPERTVENT

L4
550

pefmi?

0.dg t 9.31
0638 2 0.0

Oe3l 2 9.08

Q.34 2 0.06

Va7l 8 0.06

0.39 & 0.07

-t h
dust

0.072
Cudsb

0.128
Q.112

0,136

0a090

Aatirity
Total® s
-:4:12

2.6 3 1.2322)

12,82 1 0.05\2)

3142 1 11902
19.66 1 1,032

.

2609 1.11(2;
16,20 3 L.03(?

30.76 2 1.20(2)
16,24 t 0.55¢2)

N

1.20

2% (2)
17:23 o.gu(?)

[y

20,78 1 0942}
15,38 1 0.2

Sume
250
ae/m?

0.53 ¢ .06
Qa34 2 9,06

0,65 4 0,08
0.3 2 0.06

0.69 1 G.09
0,50 * 0.12

0,60 T 0.06
0eli2 2 0,06

o
duse

0. 054
0,06

0.163
0.157

G.110
0.112

0.036
0,096

o.10h
0.079

0.062
0L

Activity
Total § o

ac/al?

23.07 ¢ 1.3

3)

30,77 2 1.20

32447 ¢ 1.20(‘”

22,20 1 1,033

(&)

26,9 1 1,03

1 1.379)

duly -
$r0

asfor?

0.25 1 9.06

0el? 2 0.06

0.15 2 V0h

o
dust

0.08

0.995
0,080

0.067

0.089

0,06

Setivity

Total B e

mefrd
Last

7.61 :_:.72“‘)

lost ,
8.30 2 0./78)
940 2 2.77(4)

by 20w

toat |
8.30 & .eafll

RPN,

Angust
8r??
/A2
851 2 0.C7
30.10

0407
.06

2]
o]
53
»oe

t 0.lo

01y & 0

[ £ad ]
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0.015
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March, 1956
April

May

June

July
August
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TABLE L

NEW 'BAVEN LUST-FALL EXPrr @il

S S N

Y Y =
WAL T

sr9 Activity in mc/mi2

Mean Dust-Fall

1.55 *
0.60
0.56

0.53

# Memorial Building sample omitted,

Gummed Film

0.38
0.59
0.12
0.01
0.01

0.02

Notet Gummed film values have nect been corrected for efficiency.
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Curreat Pot Program

o

22 ancertainty as to the source of current fallout
requires more extensive calibration than in the past. The
simplicity of gummed film for daily network operation makes
1t necessary that it be retained for routine sampling. The
possible errors in attributing activity to a given source

is expacted to be overcoms by a brsader network of pot
sampling stationse The operating and projected stations in
the HASL program are shown in Fige Lo These samples will be
collected monthly and analyzed for MFP and Sr-90 and probably
for Cs=137.

Cooperative tests will start in April 1957 on a fallout
collector desighed by Dre Bo Aler of Sweden. Feilout collects
in a plastic funnel and is passed through a filter and ion
exchange column to collect the activitye. Such a collector
would be simple to maintain and to ship to a central labore=

tory for processing.

-17 -
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~ Fig. h. Pot Sampling Stations

S
5% 0
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1.
20
3.
L.

6.

New York, N.Y.

Honolulu, Hawail

Causway, Southern Rhodesia
Kikuyu, Kenya

West Loz Angeles, Cal.
Salt Lake City, Utah

To
8.
9.
10.
11.
12.

Durban, South Africa
Coral Gables, Fla,
Vermillion, S. D.
Birmingham, Ala
Hiroshima, Japan
Nagasaki, Japan

13.
1h.
15.
16.
17-
18.

Karachi, Pakistan
Bangkok, Thailand
Rio de Jameiro, Brazil
Bogota, Colombia
Lima, Peru

Chicago, T11.
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The sets of data on fallouh frem the U, 3. soils, <hz Uz HeTin

dust~fall and the pot and rainfall from Wew York City and Pittsburgh all
indicate that the current gumed film estimates of Sr-90 depositicn are
in error. This is particularly true for activity attributed to %fests in
the summer of 1956. The actual Sr~90 measurements show the debris to be
much older, and the gummed film data must be recalculated on this basis.
It was not possible to recalculate the mass of data involved
for this report, but this will be done. In the meantime, the gummed
film estimates of Sr-90 must be considered as minimum values, subject
to correction. |
Further samples and analyses on pot and soil samples are re-
quired before conclusions can be drawn as to the exbtent and uniformity
of fallout outside the United States. Such work is in progress and will

be reparted when the results are completed.

- 19 -
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PASTURE PROGRAM

Not 21l of the 1956 samples for the HASL pasture
program have been received, and no Sr-$0 data will be
-reported until all analyses are complete.

There have been several improvements in analytical
techniques since the 1953 and 195L pasture samples were
run originally. Therefore, all samples still available
will be reanalyzed in the coming months. When complete,
the four years data will be reporited as a unit,

One approach to estimating the eventual equilibrium
state of Sr-90 in the biological cycle is through measure- .
ment of stable strontium and caleium. Some of ths original
pasture samples have'beén run for stable strontium and are
reperted in preliminary form in Table 5. Né attempt at
interpretation will be made until further znalyses are

completed. (See also section on milk znalyses,)

- 20 -
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TABLE 5

NORMAL STRONTIUM - PASTURE SAMPLES

(Atoms Sr/1000 atoms Ca)

1953 Soil (Avail. Ca)
(Total Ca)

1955 Plant

1953 Bone

1955 Bone

-2} -

0.21

0.35

own
.
@ O
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NEW YORK CITY MONITCRING PROGRAM

Pot Sampling

A high=-walled stainless steel pot is maintained on
the roof of HASL for fallout sampling., The resulfs of weekly
collections are given In Table & and the cumulstive curve is
shown in Fig. 5.

It was found that agreement between duplicate pots
is not good. This is mostly caused by the low activity levels,
Such deviations are expected to be reduced by exposure for
one month periods and by counting on iower background equip-
ment,., The latter is shown partially by the data after 9/24/56,
but further improvement will be possible as more counting

equipment will allow longer counting times,

Tap Water

New York City tap water has been analyzed since
August 1954, The results obtained since issuvance of NYO-475]
are given in Table 7, The weighted average value for the

six months period is 0.19 ppc/liter,

- 20 -
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TABLE 6 f___.;}”"r .
POT AND GUMMED FIIM RESULTS FROM HASL X
. I
Date Pot mc/-mi2 Film mc{mi2 Date Pot me/mi2 Fllmr::ir‘x_ji li,,_
1-3-56 .10l 7-2-56 261 ‘.
1-9-56 .289 7-9-56 080 { 20
1-16-56 2.01 2.7 0.8 7-16-56 .062 0.6 0.03 Y
1-23-56 .301 B 7-23-56 .120 | o
1-30-56 .188) | 7-3G-56 .119) ’/
2-6-56 .308 8~-6-56 0.068 Yy
2-13-56 2260 1.0 1.5 8-13-56 L3010 0.5 005 ;oo
2-20~56 276 . 8-20-56 0.066 S
- : ‘ 8-27-56 0.095 R
2~27 J)6 .251 o !
5 556 .509 | 9-3-56 .085) %
3-12-56 L7298 1.9 . 1.3 9-10-56 L1914 /.
3-19-56 .302 . 9-17-56 L019( 0.3 0.0k e
3-26-56 0,073 9-2L-56 .018 o
S
=006 .295 10-1-56 57 P
F=9-56 176 10-8-56 .030 g
li-16- 16 201 0.8 1.1 10-15-56 L0501 0.3 I8
h-23-56 .099 10-22-56 .086 N
A
L-30-56 377 L 10-29-56 383 L
5-7-56 .068 11-5-56 .078 v
5-1L-56 214 1.0 0.11 . 11~12-56 A2 0.9 0.03 .
5-21~56 377 11-19-56 .2lk 7
- 11-26-56 047 ‘.
5"28-56 0176 : /f
6-L-56 .070 . 12-3-56 .
6-11-56 LAlif 0.8 0.01 12-10-56 «25
5-18-56 276 12-17-56 418 0.6 - /
5-25-56 Al 12-26-56 .035
Hote: Gtmmed film results are not corrected for efficlency.
/o
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From

6/27/56
8/21/56
9/12/56
9/22/56
10/5/56

110/16/56

10/30/56

11/1L,/56

Sampling Period
To

- 25 -

TABIE 7
NEW YCRK CITY TAP WATER
Total Activity 570

c-gate d/m/1 d/m/1 -
7/17/56 8-30-56 L.l 2 0.2  0.50 2 0.08
9/12/56 9=19~56 3.9 2 0.2  0.28 2 0.06
9/22/56 - 2.6 2 0.3 0,03 & 0.02
10/5/56 10-19-56 B.l 2 0,3  0.57 2 0.03
10/17/56 10=19=56 75 2% 0.3  O.uly 2 0403
10/30/56 10-19-56 L.2 2 0.2 Lost
11/13/56 11~19-56 5.0 2 0.3  0.56 % 0,04
11/27/56 113056 5.4 2 0,2  0.49 2 0,03
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The results of milk sznalyses performed since the issuance
of NYO-4j751 are given in Table B8 and the continuous curve for dried
milk is shown in Fig. 6.

| The level increased during the suhmer of 1956 and has
maintained its level after the normal pasture season, This
probably indicates that the cows are feeding on vegetation exposed
during the summer and will stay at the same level until the next
pasture season,

In NYO-4751, some concern was shown that wet milk purchased
in New York City showed higher levels than the dried milk being
analyzed, This is apparently due to the difference in source area
of the two supplieé. As_a check, however, Dr., Alexander obtained
wet milk, dried milk, and the washings from the drier during a run
at Columbus, Wiéconsinu These sémples are being analyzed to check
possible loss of Sr=90 during processing and to test uniformity of
run,

Wet milk samples were not run during this reporting period,
but a more extensive sampling program for the city suwply was started
at the first of 1957,

Some of the dried milk samples have been analyzed for stable
strontium, The preliminary data are given in Table 9. |

Tests have shown that dry ashing of milk results in loss of
Cs=137, even at low temperatures., No Cs-137 results on milk will be
reported until improved technicues are zvailable,

- 26 -
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TABLE B
CIED MILK SAMPLES
Sources Perry, No Y.
: Analyzed Sample Ca 8r

HASL No. by Date % Ash  S. Us / 90 o—date
3720 HASL June 1956  1L.,01 3.0 2 0.7 10-5-96 '
3832 FASL July 1956 16,93 2.7 2 0.7 5 10=-3=56
3833 HASL Augs 1956  18.51 3.1 2 0.7 7 10=3-56.
Ly 1 T G-3-56 —e= 5.1 20,7 11 10-3~56
Lig 11 - =sSL 9=13~56 —ce= 5,5 2 0.5 845. 11-13-56 -
Ll 111 HASL 9=17-56 -== Lol 2 047 11‘ 11-15-56
lakg 1v HASL 9-2L-56 mme LB £0,5 12 11-13-56
L301-1 (1) 10=4=56 17 - 5.05 2 0.06 - -
L3012 (1) 10-11-56 156 5437 2 0,12 - == R
L3o1-3 - (1) 10-18-56 18.7 50,68 # 0.11 - -
L301-L (1) 10-26-56 2040 552 2.0,08 == ——
L£98 () Nove 1955 1640 5.6 2 - ———

-27 -
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Fig. 6
“onthly Analyses of Dried Milk from Perry, New York.
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HASL {F

2558
3719
5720
3832
3833
[352
1,698

3778
3800

5776
Los57

3736
3737

1293

Location

N.'YIC [ ]
NeYaCos

Perry,
Perry,
Perry,
Perry,
Perry,

~ wet
- wet

N,
N.
N,
Nl
N.

Columbus,

Yo
Yo
Y.
Y.
Ye

Wisce.

Process
‘Date

Yar. 156
May ! 5 6

June 156
7=30-56
Aug. 56
8~28-56
KNove 156

TABIE 9

Normal Sr In Milk

Columbus, Wisca
Manden, Ne. D,
State College, Iiss.

Portland, Ore.
Portland, Ore.

May
July

June
July

ley
. June

t56
156

156

156

'56
156

Hikurangi, New Zealand

i Ca
% ash in ash
15,1
15:1
59 17.2
5.0 16.9
5.7 18
L9 17
549 16
5.8 16,0
549 176
11,7  9.28
8.1 17s5
8.2 ’ 16.14.
7.5 19.0
79 13¢5

% Sr
in ash

00043
0.00L6

0.003L
0.00L5
0,0057
0,0058
00059

0.,0033
0,002l

0.003%9
0+0077

0.0053

0.0057

000035

13 15 14 16 1s I+

i 1+

i+

1+ 1&

1+

00003
0.,0002

0,0002
0,0006
00006
0.0005
0.,0006

0,0002
0.0001

00008
040006

00,0010
0.0010

0.,0002

SN

’s
/
4
/
4 ‘
4/0
/
VA
A
J{;Q
% Sr % stoms S . 4 b;’{
QTEE'X 10 atoms Ca = W '?
7
0428 0el3 §
030 0.1 .
‘ "
0,20 0,092 2!
0.27 0012 /‘r/‘
032 0ell; ‘6j
"0e3l Galb A
0637 Cal? .
4
- /
Q21 0009{ ,v‘l”
0e1l} 0,00l . ,/
/ .
0uli2 0419 .
o7
Oalily 0420 r
14
0432 0415 7,
0050 001}4. "_’/f
Vs
0.26 0n12 A
L
/o,
X Pl
7
l/“ ’
g
i
g
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Urine samples from laboratory persomnrel end others
in the city have been run at intervals, The values found

for Sr-90 and Cs-137 are given in Table 10, The pericd of

sampling is too short to indicate any trend.
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TAELE 10
URINE ANALYSES
WEW YORK NAVAL SHIPYARD EMPLOYEES
Total
HASL Volume s5p?0
Number Liters S-Date d/m/1
2911 L 8-10-56 1.3 2 0.25
3912 L 8-10-56 1.1 2 0.28
3913 L 8-10-56 $o.2l
391, L 8-10-56 1.2 4 0.25
2915 L 8-10-56 2.3 % 0.32
32916 L 8-10-56 1.1 2 0.30
2917 L 8-10~56 £0.20
3918 3 Lost
2919 2 Lost 1,2 2 0,50
2926 L 8-17-56 0495 2 0.28 -
3927 L 8-17-56 0,82 2 0.25
3928 L 8-17-56 0.92 2 0.28
HASL EMPLOYEES
Type Total
of Volume Sr90

SamEle Liters S-Date d/m/1
Pooled 5 6=56 1.4 2 0.2
Pooled 5 6-56 1.9 2 0.2
Pooled 2 6=56 1,0 2 0.2
GH 5 9-56 066 2 0.2
ST 5 9-56 1.0 2 0,2
Pooled 5 9-56 1.3 2 0.2

W
A
NN

C5157

g{mZI

2l 2

25 ¢
16

14

30 2

26 #
26 3

21 2

1.5

1.7

2.0
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OTHER MONITORING

Milk Supplies
Dried milk from several sources in the United States

and abroad has been analyzed. A complete summary of the data
is given in Table 11,

The high value for Mandan led to analysis of soil and
enimal bone for this region., The bone ren 2l ppc/g Ca and the
so0il 6.h.yyc/g Ca with 10 md/miz. Neither the fallcut nor the
activity relgtive to calcium is high for the soil, yet thé bone
value is what might be expected from the high level in the milk.
The milk samples from other sites are reasdnably close to the

level found for New York.

Figh Sampleg

Canned tuna of known origin plus canned Alaska salmon
and bonito are analyzed on a regular basis. The results of 21l
analyses to data are given in Table 12, There are no apparent

trends,

Pittsburgh Rain Collection

Rainfall has been collected since 2/25/55 at Pittsburgh.
The collections are made by Nuclear Science and Engineering
Corporation with a pair of tubs having a total area of 5.16 square
feet. The collection periods are of irregular length and the
.enalyses are performed at NSE. The cumulative data are shown in

Fig. 7.



The accumulatisn -7 fv-%0 2% Pittsburgh is
in reazconable agreement with “h: resulis obtained at
HASL. At the end of 1956, Pittshturgh showed 17 mc/mi2,

while HASL showed 18 for the same period.

- 33 -



DRIED MILK ARALYSIS

1
jro

January, 1955
February
March

April

May

June

2.6

_ L7
July Lol
L.l

3.2

'u)lo‘:‘l:"
o O

Avgust
September
October
November
Decémber

: January, 1956
’ February
March
April
May
June
July
August,
September
- October
November
December

W ONE O On
L]
R E0-IW

°

~—~
2
——

Locationss

State College, Mississippi
St. Louis, Missouri
Columbus, Wisconsin
Mandan, North Dakota
Portland, Oregon

- Japan

United Kingdom

N OWViEW N

- 34

Srgo,’ c/g Ca

K 4 5 & 1
3.0
1.0 .
2.0 1.8
1.8 2.9

1.0 7.3 1.7 1.9 )

hné 9e2 206 008 5-5

008 603 2.6

1.2 5.8 0.8

3e3 Lo7 2.0

Lol 6.9 1.5

3.7 7.4 2.5

3.0 10, 3.5

3.0 3.5 2.7 k.0

3.5 8.1

3.4 11. 3.5

3.4 9.6 5.2 3.0(N) L.6

2.8 17. 6.4 4.5

3.4 8.7 5.0 : 5.0

L.2 6.6 2.3(N)

4.7(I) 8.6

10,7(N)
8.9(N)

\\\ \’

N
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ASS T A

HASL

‘Tumber Type

3636 Alaska pink
Salmon

3739 Alaska pink
Salmon

3760 Alaska pink
Salmon

3762 Alaska pink
Salmon

3832 Alaska pink
Salmon

L6 Alasgka pink
Salmon

L297 . Alaska pink
Salmon

4790 Alaska pink
Salmon

3637 Borito

3638 Benlito

3660 Bonito

3761 Bonlto

3824 Bonito

Ly Bonito

L298 Bonito

L791 Bonito

3606 Yellowfin

" 3606 Yellowfin

3608 Albacore

3721 Albacore

3722 Yellowfin

lioss Yellowfin

Losé Albecore

Lise Tuna

LY Tuna

L792 Tuna.

L793 Tuna

TAELE 12

8?0 1y cammd sIsy

N. E. Pacific
Gulf of Tehauntepec

Region of llarquesas
Islands

Western Pacific
Western Facifie

Caught off Cape San
Lucas

Lower Celifornia
Bastern Pacific

Wiestern Pacific

Cocog Is., Costa Riom, Nicersgusa

Western Facific
Bastern Pacific

Vlestern Facific

* Wet refers to weight as received

- 35 -

Date Received

at HASL

Srgo .
s g
¢/ n/rp-wet

5-26-56

6-18-56

7-3-56

7-5-56

8-6-56

9=L=56

10-3-56

11-19~56

5=26=56
52656
é-2-56
7-3-56
B-6=56
9=Li=56
10-3-56

11-19-56

g~1-56
=756
3-7-56
11-19-56

11-19-55

£0.93

1.5

1+

(23

ie

b

1.5

1‘2

073

l.2-

0.6

2.3
3.7
1.
1.3
0450

093

1.5
0.95
Oush

O’s
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Fig. 7

Cumulative Sr-90 from Rainfall Collections at Pittsburgh.
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During the swimsy of 1556, three plants, snap beans, lima beans
and black-eyed peas ver: _.oa o iz Beltsville Laboratory of the U, S,
Department of Agriculture. The leaf, stalk, pod and fruit of each were
anelyzed separately and the snap bean and black-eyed pea samples were
run in duplicate, The results on the plants are given in Table 13, while
i the so0il analysis is showm in Table 1k,

Normalizing the data to stalk = 1, the mean Strontium Unit values
for leaf, fruit and pod become 0.85, 0,52, and 0.5h, respectively. The
mean Sr-89/Sr-90 ratios are 1.9, 0.2, 0.7, and 1.k for the leaf, fruit,
stalk and pod. While such averaging may not be completely justified,
it would lead to the following conclusions:

i 1. The high stalk activity may indicate uptake that is

partially blocked from the rest of the plant.

2. The leaves show higher S.U. values than the pod and

fruit, indicating some leaf retention

3. The Sr-89 values indicate that the leaf and pod

-© activity is younger than the fruit activity.

It is also of interest to note that the Sr-89 values indicate

that some of the top soil activity is younger than the bottom fraction.

- 37 -
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TABLE 13
RETIOSTRONTIUM AND CALCIUM IN SELECTED TISSUES CF
BEAN AND BLACK-EYED PFA PLANTS
) »
% Ash of % Ca Average % d/m/g ssh Average Sreg/ 0
Plant Section dry wt. in Ash Ca in Ash _ 8r7C Sr Units _ SU Retio
Sn=p Been Leef 32 12 20 20,5 76 L7 o 3,0
lst Hal? 11 2 19 205 80 21,8 7 2.9
Bag .
Been L.2 1.k 1.0 2.0 2 0.18 & 2 5.9 58 0.87 -
lely ® 1.6 2 0,26 52 2 8.6 079
Stalk 11 1, 25 20,5 82 215 o 1.2
15 L 2% 205 80 11 1ol
Pod 9.2 93 6 11 2 Oci 53 2 1.7 57 1.6
8.0 90 11 20,6 61 23,1 L
* as of 10=15=56
; \ . ] .
| bnd Ealf Lest 52 ﬁ.a - 3.9 10,3 L5 2L 2.0
! . Bag 2 Lo 8103 50 23 k8 1.l
¥ ,
BSE.J. 8a5 1&6 . 1'5 : Oo} Lli 2 9 -
1,8 17 12202 30 25 3 0.60
Stalk 12 15 6 23 20,6 68 % 1.8 66 0439
16 1 22 1 0.6 6, 2 1.8 0l
Pod LG 7.9 7 9¢3 # 0k 55 22 55 0.56
7.8 9 9y r 0.y 55 g2 0438
* ag of 1=21=57
Lima Been Leaf &7 15 15 11.5 2 0.45 35 2 1.4 099 |
RIA 11,1 3 0,41 36 3 0.9 36 0.98
Bean L.2 1.5 _ 0.212 0,19 &l 3 5.9
L 19 o023 15 275 U |
Stalk 9.0 1 13.9 2 0.U6 L5 2 1.k 0420
15 15 12.7 8 0,47 39 2 1.k L2 0.16
Pod 041 7aT 0.783 0,33 L5 2 1.8,
8.1 79 0.533 0.37 3.0 % 2,5 2°°

* g8 of 1~2h—57

(we)
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: sr% 78?90
% Ash of % Ca Averege % d/m/g ash kversge Sr-7

Plal;t Section dry wte in sch Ca in Agh _ Srd° 8r Units §U Betio

Biack.Eye Psa A 17

- Leaf 16 pors 16 305 33 2 049 Lol

s ) e3 e 17 2 05 3L 2 0.9 3L 1.8
B L 17 0079 0625 21 2 boly

3l 2 L9 1,22 0,25 27 5 5.9 24

Stal 8. 8y : 6e3 % 0635 34 4 1.8 0.8y

- ’ 7.9 8.0 6.8 20,3538 2 1.8 37 0057

7.9 60.0 3 0335 55 s 198 cci’J

747 6e9 2 0,35 L1 2 263 Get2

6.2 851 3&7 3 Oe27 2l 2 lul.l. ' '2°3

Fod 8.2 8:2 [.230.35025 38 1.8 & 2el

% 88 of 12357

 Bag-2 Leaf '.‘1 21 13 .3 0.5 28 3 049 ' 243

et ! 19 20 3, to0.5 b3 lh o 3 2.0
Bean 3 20 04792 0,21 18 2 5.0

° 53 2.0 2:0 . 0.562 0019 13 2 L5 16

L] 692 . 6. 2 O‘o).& L}B 2 297 lﬂl

Stadk 6'6 10 8.1 63 2 0y 302 1.8 39 1.0

. 2 «1 % 0,27 20 7 1.8 2.9

Fod 79 ;.3 Te3 3.9 30,3118 2 1,8 19 2.8

% a8 of 1-22=57
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: RADICSTRONTIUM AND CALSTUM IN SCIL
FACh "o EBAN ALD EZf oLinT FIOTS
90 ‘
L gms Ca/ sr90 Sr Sr89/ 00 Sr89
. Depth /em Soil  d/m/gm Soil S. U. me/mil /Sr? c-date
0-2" 89 x 100 0.080 # 0.004 410 & 2.0 €.0 & 0.3
62 x 106 0.083 ¥ 0.005 610 ¥ 3.7 6.2 F 0.3
80 x 107 0.077 ¥ 0.00k 4.0 T 2.3 5.8 0.3
0.071 ¢ 0.006 5.3 # 0.k 3.0 12-27-56
0.090 T 0.008 6.87 0.6 2.3 12-27-56
2-6" 0.0L9 + 0.003 10 0.6 0.33 2-18-57
0.051 ¥ 0.003 10 T0.6 0.21
0.051 4 0.003 10 106
0.039 F 0.003 8.2 T 0.6
- 10 -
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ALORATORY PROGRAM

Several phases of Analytical Branch operations other than
Zirect snalyses are related to the strontium program. Progress on

these projects is reported here for completenesse

Wisconsin Milk Experiment

Dr. Alexander collected samples during a milk drying run
at Columbus, Wisconsin on November 13, 1956, Dried milk was taken
at the start of the 16 hour run, and every hour to the ends Whole
milk from the start and end and caustic washes from the olean-up
were also takene

Since processing consumes about one tank per hour and
one tank representé the largest blend made, the test should indicate
the variability that might.be expected in Sr-90 and Cs-137 for a
normal rune. Since our normal sampling is a 5 pound can selected

weekly, this variebility will be extremely important,

Cs=137 Analysis

Analysis of certain samples for Cs=137 will help in under=-
standing parts of the-strontium program, as well as having value in
themselves,

The estimation of gamme dose from fallout will rely heavily
on Cs=-137 determinetions for old debris. The gummed film is adequate
for evaluating freéh activity, but analysis of pot samples for Cs=137
will essist in assigning an age to the material. The concentration

of Cs<137 in foods and in human urine will be of direct interest.

-1 -
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The analyticel methods are satisfactory for all types «cx
sample except milk., There is considerable loss of cesium in the dry
ashing process, even at 500°C. Still lower temperatures and & vet

ashing process are being evaluated.

Laboratory Manual

The methods for analysis of Sr-90, Sr-89, Cs-137, calcium,
strontium and mixed fission products are included in the Analytical
Braench Laboratory manual, which is being issued in loose=leaf form

as NYO=-44700.

Standard Samples

Standard seamples are being prepafed to assist laboratories
starting work on stroﬁtium analysis. These are:

1. Milk Ash

2. Béne Ash (Animgl)

3. Bone Ash (Simulated Human)

L+ Bone Ash (Blank Cay (POy),)

S5¢ Vegetation Ash (Hay)

6. Mixed Cission Products (For Separation Studies)

7e So0il

3, 5tendard 5r7%-Y?0 solution in ampoules (100 d/m)

Samples 1, 3 and 4 are being analyzed at three or four labora=
tories. Semplss 2, 6 and 8 are in preparation. These samples will be
forwarded to any laboratory, on request, with a statement of Sr-30 and

calecium content, From 200 to 500 bottles of each sample will be avail=

able, each one adequate for duplicate or triplicate analyses.,

-2 -
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Soil Crnparjson

Pro slsmendsy of the Departmant of ., .1.u’ wiv3 o preparing large
semples of soil for determivation of 3:=00 =7 .7 l:.. - = :37veral nmethodse
These will essist in evaelvetion and sslection 7 s tesw sveilable methods

of analysise Previous comparisons heve been limited in scope, bub have

shown large deviations bstween methods, and ons bresd experiment is now

required,

Intercomparison Report’

| A summary of all laboratory intercomparizons on all samples run

to dgte-has been completed; and will be issusd as an Y0 report. Agreement
betwesn laboratories is gensrally good; but there are enough major variatlons

to warn against plecing reliance on single results,

Control Mi]k

The Analytical Branch hes been running an enalysis monthly on
lgrge batches of dried milk, The first lot, run from June of 1954 through
April of 1955 showed valuss of 0.,91 2 Oelljepc/é Ca for 10 analyses, The
second lot, run from August of 1956 through Desember.of 1956 showed values
of L6 & O°7}HPG/E Ca for 16 enslyses. Although there ars insufficient
data for a complete statistical snalysis, the results indicate some
deviations greater than expected from counting srror. Future control samples

will be ashed and blended before use to remove the variation between cans in

" the seme lot,
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