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ABSTRACT

The data for gummed film fallout measurements through December 1959

are reported, While the initial purpose of the gummed film network was to

determine the geographic distribution and time,of arrival of fallout, con-

siderable effort has been devoted to computation of strontium 90 deposition

and infinity gamma dose. These latter computations have been satisfactory

for the period of observation and furnish data for locations not covered by

other types of measurement.

Detailed comparisons are made between strontium 90 estimates from

gummed film and analyses made on pot and soil samples, Comparable tests

of the gamma dose estimate are not possible,

The bulk of the report consists of summary tables for each gummed

film station listing the monthly estimates of strontium 90 deposition and

infinity gamma dose,
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For many years, gummed film sampling comprised the only widespread

network for measuring fallout, This technique fulfilled its original pur-

poses of delineating the geographic distribution of fallout and indicating

the time of arrival of radioactive material. While the test pattern re-

mained simple and included only fission devices, it was also possible to

estimate individual long-lived nuclides such as Sr” and to estimate the

fallout infinity gamma dose,

; a
More complex test patterns and delayed fallout from thermonuclear

devices made the sr? and gamma dose estimates very difficult. Despite the

complexities, considerable effort has been devoted to testing various math-

ematical models to allow computation of these two parameters and thus to

extract the utmost from the available data, ‘This report describes the model

adopted and gives the results of these computations in some detail, In ad- .

dition, comparisons have been made with more direct measurements of gr90

fallout where these are available,

90 deposition has beenThe data indicate that useful information on Sr

obtained by the gummed film technique. The gamma dose estimates cannot be

- confirmed, but are the best availatle for any network,

Historical

The first detection of radicactive fallout away from the site of the

explosion was in Rochester, New York, in February of 1951, although web‘?

had reported activity of unlmown origin in paperboard in 1945, The Health

and Safety Laboratory was subsequently given the responsibility of deter-

mining the relative fallout at distances beyond 200 miles from the Nevada

test site. Later this responsibility was modified to delineating world-wide

fallout from the megaton weapons fired in the Pacific and elsewhere,
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The original measurements were extremely simple as only the total

mixed fission product beta activity was required, These data gave in-

formation on the arrival of fallout and to some extent on the relative fall-

out contribution at different locations,

In the first network of 10 stations set up for the United States in

the spring of 1951, the collector was a metal tray having an area of about

9 square feet, <A layer of water was maintained in the tray and every twenty-

four hours the contents were filtered to obtain the particulate activity. The

water, including any rainfall, was collected in a polyethylene bottle. These

samples were prepared for beta counting and measured with Geiger tubes against

Radium D+E standards,

For the fall 1951 tests the network was expanded to 61 stations and

20 of these had gummed paper samplers as well as trays. These stations were

operated for the Atomic Energy Commission by the U. S. Weather Bureau, The

gummed papers were forwarded to the Health and Safety Laboratory for ashing

and counting. The results on these stations were reported by the Health and

Safety Laboratory in 1952, (2)

The network in the United States for the spring 1952 tests included

109 deposition stations with gummed paper samplers. The data were reported

in 1953 by Eisenbud and Harley, (3)

During the fall 1952 Pacific tests the network consisted of 51 gummed

paper stations in the continental United States and 60 elsewhere in North

America and overseas. All later samplings were with a gummed acetate film

instead of gummed paper which gave a smaller amount of ash, In the spring

1953 Nevada series, 96 U.S, stations and 29 others were in operation, and

in the spring 1954 Pacific series, the network was 39 U. S. stations plus
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- 81 others. These data were also reported by Eisenbud and Harley. (425) °

The network since 1954 has been quite stable. In January 1959 it

consisted of 46 U. S. stations, 68 elsewhere in North America and overseas

and 64 maintained in cooperation with other countries through the United - F

Nations,

As the approach to fallout problems became more sophisticated, it was

desirable to have a measure of individual radionuclides, particularly sr90

and to have an estimate of the gamma dose delivered to the population in

ta
me
,

various geographic areas, Actual gr70 measurements could best be performed

on monthly samples but, because of the radiochemistry involved, this col-

lection system grew very slowly. It was apparent that it woyld be very use-

ful if a reasonable estimate of the Sr” deposition could be made from the

total beta measurements on gummed film,

In the period before megaton weapons were fired, the radioactive debris

stayed in the troposphere and was cleared out with an average life of about

one month. Thus, it was usually possible to attribute fallout to a single SS

f oF
burst and to make reasonable estimates of the gr? content based on total i i

beta measurements. It was also possible by a knowledge of the nuclides pro-

duced, to estimate the infinite plane gamma dose.

The original calculations of Sr70 deposition from measurements of

total beta activity on ashed gummed-film samples-.were performed as follows: I oF

too we

1, The activity measured on a given sampling day was attributed to ,

the test immediately preceding that sampling day.

2. The measured activity on the counting day was extrapolated to a
fixed day (usually the first day of the following year) by the
formula
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1.2

ava, [Set]
where,

A, = B activity on counting day

G = Counting day

B = Burst day

E = Extrapolation day

3. The sr fraction of the total beta activity on this day was taken
from modified Hunter and Ballou\® curves.

4. The sr? activity values for the individual days were summed by
months and these sums added for the desired period, The same data
were also used to compute an infinity gamma dose ueing the cal-
culation system described by Hallden and Harley(7

The data reported for fallout through September 195509) were based on

the above computations, but comparison of the estimated Srvalues with

available radiochemical data showed the method was inadequate. The actual

90
fallout was older and contained a higher percentage of Sr°~ than the model

indicated.

A new model was then devised to take stratospheric debris into account,

Tests of this model appeared to give reasonable agreement between estimated

and measured sr”, This was the general system:

1. Estimates of the yields of total fission products and of Sr? were
obtained for each weapon test.

2. The total fission-product yield for each test was added to the 2
calculated fission-product residue from previous tests, (The T7~*’
law was used for decaying total fission product activity.)

3. The combined fission-product yield was used to estimate an ef-

fective burst date. This was used with samples following each
test to extrapolate from counting date to a fixed computing date,

4. The sr? activity from each test was added to the accumulated gr90
from previous tests. {No Sr90 decay was included) .

5, The sr? to fission-product beta activity ratio was computed and
applied to the measured beta activity on each sample.
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(8)These data were reported by Eisenbud and Harley covering fallout

through June 1957. The model was applied only to the results obtained after

May 1956,

Unfortunately, later calculations have cast doubt on the validity of

the effective burst date concept and actual errors of computation have been

uneovered, The present model was designed to overcome some of the objections

to the previous one. All of the data since the beginning of 1954 have been

recomputed according to this third model, 4

It would have been technically possible to introduce a number of ex-

perimentally determined refinements into the model, but the cost of compu-

tation for some 375,000 pieces of data would have been prohibitive, There-

fore, the relatively simple model described had to be accepted.

The_ utation Model

The present model was designed to take into account new data on sr70

yield, stratospheric and tropospheric residence times and the decay of Sr,

The model will first be outlined and then its defects will be discussed,

1. An estimate of the fission yield is obtained for each weapon test.

2. The value of 133 megacuries of beta activity per nominal bomb?)
is used to obtain total megacuries of fission products at one day.

3. The value of 0.00105 percent of sr? is used to obtain total

megacuries of Sr90 at one day.

4. The megacuries of mixed fission products produced in each test
are decayed by the q-l.2 law for each subsequent day and the re-
sults for all tests summed.

5. The megacuries of Sr90 produced in each test are decayed with a
half-life of 27.7 years for each subsequent day and the results
for all tests summed,

6. Both the mixed fission products and Sr?0 are also corrected for

tropospheric ( < 3/4 MI) and stratospheric (> 3/4 MT) deposition
using half-residence times of 20 days and 4 years respectively.
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7, The mixed fission products existing on sampling day after decay
and deposition corrections are further decayed to counting day.

8, The ratio of mixed fission products on sampling day (from all
tests before sampling day) to that on counting day is used to
correct the beta activity of individual samples back to sampling
day.

9. The ratio of sr? to mixed fission products present from all tests
on sampling day is used to compute the Sr’\ deposition from the
individual samples,

10. The daily values are summed to give the total deposition for the
month, This value is divided by the number of actual samples in
the month and multiplied by the expected number to give the final
value for monthly Sr90 deposition. yThis value is as of the samp-
ling month,

11. The computed beta activity oz sampling day is treated by the
method of Hallden and Harley(7 to obtain the infinity gamma dose

from fallout on that day. This calculation takes into account
the apportionment of the computedbeta activity among the debris
of different ages.

12. The daily gamma values are summed and corrected as for the monthly
Sr90 deposition.

The mathematical expressions are:
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GEthe 7 Meat
A; = 8 Activity on sampling day dpm/ft"

A, = 6 Activity on counting day dpm/ft®

i = Burst number

I; = Yield for burst i, Me of mixed fission
_ products at 1 day

tg = Sampling day

thi = Burst day

Xr = Deposition constant
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sr90 - “As. . 1,05 x lo-? e (+ 6.8 x 107)(ts = tni)

D Ini
i=l

80

Where
n

D = » lL,— = A (tg - ty)1 NL (t, - tay )t-4 e

sr9 = me/mi* of sr90

3.5 x 107° for I 5000 (Tropospheric)ni

" 4.7 x 1074 for Int 5000 (Stratospheric)

¥
-6 : -X(t, ” tni)

pose = Ay ROIS a Gg
iel

Dose = Infinity y dose in millirads

Defects of System

There are a number of defects in the overall gummed film system and

in fact, it only deserves the effort expended because there were no other

types of sampling available for the time and locations at which most of these

measurements were made, These defects will be discussed individually even

though it is not possible to give good numerical estimates of the errors

involved,

1. The measurement is a total beta count only and is subject to the
errors of self-absorption and the change in average energy of
mixed fission products with time. The self-absorption is
partially corrected for by using basic standards with the same
weight of material as found in the average fallout sample. No
correction is made for such heavy or light samples as may appear
from time to time. The average energy of the mixed fission prod-
ucts has been calculated in this Laboratory based on the as-
sumptions that the average energy is one-third the maximum
energy of the beta particle and that the percentage of ere}
isotepe in fallout samples follows the Hunter and Ballou 6
calculations,

The average energies calculated on this basis are:
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- 10 days 0.32 Mev

80 days 0,30 Mev

150 days 0.28 Mev

2 years 0.48 Mev

The average energy of potassium 40 according to Marinelli,
Brinkerhoff and Hine\!¥) is 0.40 Mev. We believe this to be the
best approximation of the energy for mixed fission products among

the available long-lived isotopes.

There are losses both in the collection process and in the sample °
processing, These are corrected for only by the overall factor x

of 1.6 relating mixed fission product 6 activity found in pot
samples to that found in composite gummed film samples for the
same periods, This factor of 1,6 was shown to be a good average
value for New York City over a period of two years in 1954 and
1955, byt goes not necessarily apply to each individual sample.
Weiford‘1l) has shown the relative loss of several nuclides and

has found a factor of 1.85 for the year 1958,

The general formula depends on the p-l.2 1aw which is not abso-
lutely applicable to each sample and each type of debris. On the
average, however, for fallout remote from the test site, it is the
best value presently available, (Later reports, such as NRDL-247
indicate an exponent of -1,.25 which is not appreciably different.)

No allowance is made for fission product fractionation or for in-
duced activities. The fractionation is probably less critical at
considerable distances from the test site but radiochemical data
are not available for checking this point. Most of the induced
activities are of relatively short half-life and are not counted
with the time lag inherent in the system.

The general formula does not allow for differences in geographic
distribution of the debris, (For instance the 1958 USSR polar
tests did not appear in the southern hemisphere). A11 samples
are treated by the same formula, The effect of this can only be
shown by comparing computed Sr90 values with the few data avail-
able for measured Sr90 deposition,

The general formula does not allow a time lag for the debris to
reach different geograpkic areas. The inclusion of such a lag
would have made the computation impossibly complex,

The general formula does not allow for distribution of megaton
debris between the stratosphere, troposphere and local deposition,
This could have been included but would have essentially doubled
the computation. This was not considered worth while since the
estimates of this distribution are of doubtful validity.
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8. .The general forma does not allow for the cases when almost all
of the debris came from a single burst, The individual daily
_results, however, have been reviewed, Where the presence of
fallout, known trajectories and supplementarydata indicate that

the fallout does result largely from a single burst, corrections
have been made individually, Thisy of course, results in de~ [
-creasing the Sr90 and gamma dose values for these particular
samples, Since only markedly high values can be detected, the
process maydestroy the relationship between stations so corrected
and those not corrected,
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EXPERIMENTAL DATA

For the most part, the experimental data are derived from the average

of duplicate daily gummed film samples analyzed as described in the section

90 deposition and ine [ |on Procedure. The monthly summaries of estimated Sr

finity gamma dose make up the bulk of this report, but certain data have

been extracted in this section to compare with more direct measurements or

with other estimates. The evaluations are separated into comparison of dup-

licate: stations, Sr? data and gamma dose datd@. There are certain cases [ -

where daily data are not available. Since these may enter into the evalua- 7

tions attempted, they are described below.

During certain periods in 1955 and 1956, the daily gummed film samples

were composited on a monthly basis for counting. The purpose of this com-

‘positing was not to reduce the counting load but was an attempt to collect

sufficient gummed film ash to make a radiochemical analysis for sr”, . This

effort was not successful as it was found that the collection efficiency for

‘sr was considerably poorer than the efficiency for the total mixed fission

preducts, This was later confirmed by Welford2) in his measurements on

New York City samples.

The composite samples have been treated in the computation process as

though all activityhad been deposited on the 15th of the sampling month.

‘This should not lead ta anymarked computation errors since the compositing

w
g

was only carried out during periods or at stations where local fallout was

not expected. All composite samples are marked as such in the summary

tables for each station.

Because of the large number of samples heing handled and because of

difficulties in the field, there are not always sufficient daily samples |

~ 10 =



 

-to justify a monthly summary. in the data tables, we have arbitrarilytaken

the reporting of less than 10 days in the-month to be an insufficient sample.

..As it is desirable to obtain an estimate of cumulative values for comparison

with soil data and to approximate the total deposition where other data are

sacking, missing months have been filled.in by geographic interpolation. In

the arbitrary system selected, the three closest stations are averaged for

geographic interpolation with some weight being given to the months immediately
¥

before and after the missing month, These interpolated estimates are marked

as such in the summary tables for each station,

ComparisonDuplicate

Since duplicate films were exposed daily at most of the netwark

stations, there is a considerable body. of data on paired samples at the

same location, .A statistical treatment of the duplicates is planned as an

exercise in methematical statistics, but this project will not be complete

for some time, It might be noted that visual inspection shows remarkable

agreement for the most part. This may be taken as an indication that we

are usually dealing with a statistically valid number of particles deposited

on each film,

It is possible to compare results from two stations in thesame city

for a few cases, Such data have been tabulated for New York City(Table 1)

and for Tokyo and Durban (Table 2). While it is not necessarily true that

such paired stations will give identical results, they should be close,

The tables indicate a mumber of differences, but the overall agree-

ment is reasonable. It is not possible te attribute errors individually

to sampling, analysis, or computation,
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TABLE

Comparison of Two Gummed Film Stations at New York City,
HASL (136) and La Guardia Airport (117)

me/mi? of Strontium 90

 

Mot pe Ga
1 - - 203% - -

2 51 05 33 27 3, 36

3 .07 «04 - _* .76 81

y .09 05 - - 2.69 2,03
5 62206 - - 72 82
é .09 07 92 68 64 56

7 .06 .06 2 10% 36 73

8 ett of ——t~«SSB 10% 20 225

9 27 26 23 <li Al «32

10 10 10 420 4.26% 72 87

u L.Ad AT 13 125 78 75

12 wu .08% 20 16 86 .63

* Composite Sample

+ Data missing for HASL Station (136)
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Comparison of Two Gummed Film Stations at Tokyo
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b
E

O
a
A
n
A
U
E
W
O
H

me/mi* of Strontium 90

Station 805

N
b
O
n

*
$

»

M
a
t

°
«

2
a

Q
o
o
g
o
o
r
H
O
o
O
O

o
o

®

Wwo
n

&

TABLEab.

Station 820
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0.53
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1.23
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1,21
0.37
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Evaluation of Sr90_Data

In estimating the validity of gummed film values for sr, we have

available radiochemical Sr? measurements in monthly pot samples and in soil

samples. The earliest useful pot data began in April 1954 at New York City

but even as late as January 1957, only a few stations were available. For

the soil collections, a few locations were sampled in October of 1955 and a

larger number in 1956 and 1958,

Pot samples, like gummed film, are a measure of fallout rate. The

analyses are available on a monthly basis and no decay corrections are required,

The comparison of calculated and measured values must be made with a

degree of caution and the pot values should not be automatically assumed as

correct. In all of the comparative tables we have indicated where certain

pot values are suspect, Suspicion is raised where other radiochemical data,

such. as Strontium-89/90 ratios indicate possible error in the sr70 analysis,

It is also possible, of course, that other pot samples may have suffered

losses in the sample transfer without disturbing the 89/90 ratio. There is

a possible added factor in that many. pot~gummed fim comparisons are made

for cases when the two collectors are separated by some distance even though

in the same city.

Three sets of data are presented for New York City. Table 3 shows the

pot data’ and the computed sr? values based on the original single burst

assumption for several months in 1956, The computed sr?0 is obviously very

low and the apparent age of the fallout is much greater than was assumed,

This disagreement was the reason for seeking a better model,

Table 4 compares pot values with Sr computed by the present model,

Inspection of this table brings out several points:
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TABLE 3

Comparison of Pot Analyses With Single Burst

Sampling

Period

May 1956

june

July

August

September

October

November

ed Film Estimates of sr70

Pot sr20
nefai

0.83

63

ove

New York Cit I

Gummed Film sr”
E e c

Q.11
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TARLE 4Sepik

" New York City
Comparison of Pot Analyses and

 

 

ed Estimates Strontium mi2

1954 1955 1956 1957 1958 1959
Month Pot Film Pot Film Pot Film Pot Film Pot Film Pot Film

1 -- -- 0.23 0.03% 0.27 0.31x 0.27 0:25 1.28 0.80 1.39 1.29

2 -- 0.05 0.87 0.27 1.07 0.77 0.52 0.34 1.23 0.36 1.63 1,12

3 0.59 0.04 2.43 1.57% 1.78 0.33% 1.04 0.76 0.89 0.81 5.10 2.18

4 0.88 0.05 1.24 1.1 0.81 1.48% 4.81 3.32 1.52 1.72 6.28 2.45

5 0.38 0.06 0.94 0.83% 0.83 1.35 0.93 0.51 2.63 0.82 1.49 1.17

6 0.48 0.07 0.82 0.68 0.63 0.27 0.82 0.58 1.75 0.56 4.82 0.88

7 0.15 0.06 0.38 O.10x © 0.72 0.33 0.84 0.84 1.58 0.28 0.49 0.01

8 0.26 0.08 0.70 0.10%* 0.53 0.25 0.50 0.56 0.60 0.25 0.68 0.10

9 1.40 0.26 0.51 O.1Lx* 0.32 0.46 0.41 0.92 0.65 0.32 0.12 0.08

10 0.27 0.10 0.47 0.26% 0.54 0.22 0.38 0.37 106 0.87 0.36 0.05

nu 0.81 0.47 0.35 0.25 0.51 0.28 0.42 0.42 0.98 0.75 0.31 0.04

12 0.33 0.08% 0.55 0.16 0.55 0.33 0.60 0.66 1.77 0.63 0.51 0.06

Pot/film
ratio 4.37 1.73 1.34 1.20 1.95 2.46

* Corrected for local fallout
%** Monthly composite gummed film

part g 1
8
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1. The gummed film results tend to be low when compared to pot

analyses,

2. Results from composite samples are even lower with respect to
the pot analyses than the summed daily values compared in
adjoining months. r |

3. The highest daily pot/film ratios are found in 1954, and the
next highest are found in 1958 and 1959,

4. The daily pot/film ratios are generally good during 1955, 1956
and 1957.

Since the composite gummed film resultswere excessively low, a com-

parison was made for the months of February through June of 1955 where the

samples from stations in the United States were run by both methods, This

comparison showed the summed daily values to be 5 times as high as the com-

posites on the average, This value may not be generally applicable and has

not been used in preparing the summary tables for individual stations, The

most probable causes are loss of sample in compositing and insufficient cor-

rection for self-absorption,

The monthly pot samples collected in New York City from 1954 through

1958 were analyzed for total B activity as well as for sr? , These total B :

activity values have been treated by the present model, assuming the monthly

collection to have been a single sample taken on the 15th of the month, (Pot

samples before January 1957 were collected weekly and the effective date was

taken as mid-week), This computation allows comparison of calculated and

measured sr? from the same collector,

The data in Table 5 show a marked improvement over the comparison

made in Table 4. This is surprising, since they are based on the same

model and a factor (1.6) has been included to correct for gummed film ef-

ficiency. The difference is very marked for 1958, and an inspection of the .
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' TABLE

Comparison of sr70 Values Measured in Pot Samples Collected In
New York City With Those Computed From Total B Aetivity in The Same Pot Samples

Data Given in me/mi2

 

E 4

Fed

1954 1955 1956 1957 1958

Month Meas, Comp, _Meas, Comp, Meas, Comp, Meas, Comp. Meas, Comp .

1 - ~ 0.23 0.04 0,27 222 0.27 - 1.28 1.41

2 - - -0,87 0.27 1,07 204 0.52 0.37 1.23 99

3 0.59 - 2.43 2.01 1.78 1.71 1,04 0.68 0.89 2.58

4 0.88 0.26 1.24 1.50 0.81 1.88 4.81 1,38 1.52 4.50

i 5 0.38 0.05 0.94 - 0.83 1,10 0.93 1,12 2.63 1.84

: 6 0.48 0,03 0.82 © 0.74 0,63 0.13 0.82 0.94 1,75 72

7 0.15 0,05 0.38 0.12 0,72 0.22 0,84 2.26 1.58 1.11

g 0.26 0.07 0.70 0.33 0.53 0,58 0.50 2.83 0.60 35

9 1,40 0.56 | 0.51 0.16 0.32 0.73 0.41 2.65 0,65 ~P4

10 0.27 0.15 0.47 0.31 0.54 0.26 0.38 0.51 1,06 2.67

11 0,81 0.70 0.35 0.26 0.51 0.47 0.42 0,01 0.98 98

12 0.33 0.21 0,55 0,14 0.55 0.64 0,60 0.92 1.77 1.91

Meas/comp.
Ratio 2.38 1.34 0.96 0.82 0.81



 

ial |

total 6 activity relation for routine pots and films was made. The total 6

ratio of pot/film for 1958 was found to be 2.25 rather than 1.6,

The change in collection efficiency factor does not account for the

difference between the computed values for pots and gummed film, It is not J

possible to evaluate the numerous other factors, such as the use of a single

sampling date for a monthly collection; and no explanation is available,

Data for pot-gummed film comparisons at locations other than New York

City are presented in Tables 6, 7 and 8, Sinde the earliest results are for [

1957, there is noconfirmation of the low-estimates for 1954, As was the case

for New York City, the 1957 comparison is better than that for 1958 and 1959,

It has been found from the HASL pot network data that little of the

debris from the USSR tests in the fall of 1958 appeared far south of the

equator. The model would be expected to strongly underestimate the sr? in

the lower latitudes at the end of 1958 and in 1959, The data from Durban

and Pretoria in Table 7 seem to confirm this,

Soil analyses provide only cumulative sr? deposition data, and not

deposition rates. Since the inherent error (not including sampling) in soil

analysis is about 10¢(12) , the subtraction of sr? soil values to obtain

deposition rate is not satisfactory. Thus, the only valid comparison of

gumned film data with soils is for accumulated deposition,

There is a factor not accounted for in the comparisons made here,

b
o
o
e
g

Soil values are reported as of the time of collection, while the summed

gummed film values are as of their collection date, These summed values are

therefore too high by about 3% per year, as no allowance has been made for

. {
sr? decay after deposition,

-~ 19 -
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TABLE

Comparison of Pot Analyses and Gummed Film Estimates of Strontium
Data given in me/mi@

 

Chicago Salt Lake City Los Angeles Nagasaki roshima

Pot Film Pot Film Pot «Film Po Film P Filn

0.30 229 0.80 47 0.99 45 1.01 -93 0.29 32
0.27 35 0.83 259 0.76 27 0.17 51 0.53 29
0.47 49 2.39 1.53 0.09% 37 ‘ 0,38 36 0.23 .48
1.15 286 2.30 1.78 0.84 56 1.98 1.16 1.12 1.33
0.27 07 0.81 1.49 0.24 20 0.72 37 0.57 7)
0.48 275 1.61 2.07 0.12 .16 0.27 19 0.49 223
1.57 1.34 0.94 2.40 0.92 me) ; 1.07 85 0.82 i)
0.75 .65 1.28 2.06%% 0.05 .08 0.46 34 0.05 .07
0.10 -79 0.15% 1.88%* 0.04 ly 0.26 19 0.28 36
0.22 27 0.99 1.77 0.26 19 0.21 28 lost 30
0.15 4 0.41 31 0.27 .16 0.19 .09 0.14 .09
-- 49 0.04 - 43 0.20 46 0.17 039 0.36 223

f 16 0.70 339 0.44 23 0.60 238 0.24 30
0.30 .19 1.10 ~ .49 0.90 .36 0.55 232 0.25 224
lost 1.24 1.47 2.26 1.30 - 93 1.13 .69 0.92 82
0.57 2.37 2.10 - 3.69 1.60 .76 2.52 1.22 3.37 1,83
0.79 296 1.30 1.69 0.05% 227 1.75% ~24 1.06 52
4.87 1.49 0.28 275 0.10 .05 0.88 49 0.64 035
0.09% 256 0.06% 59 0.16 206 2.10, 2.60 0.43 1.39
3.67% 44 0.71 57 0.08 w15 0.50" 33 2.66% 29
0.33 21 -- 22h 0.08 .08 0.26 .10 0.42 220
0.76 35 0.10 38 0.15 4 0.55 -30 0.79 258
1,04 39 0.26 42 0.11 18 0.61 22 0.71 27
0.42 225 -- 95 0.07 .12 2.16 -72 0.57 4

1.00 0.38 2.46 1.27 1.82 0.42 3.00 1.10 1.81 0.85
-~- 0.76 2.56 1.24 3.31 1.54 2.14 1.09 2.45 1.27
“= 3.41 4.56 1,21 0.10 0.42 3.74 1.56 5.55 2.77
4.41, 2.62 5.84 2.64 0.63 0.67 7.60 2.53 6,52 2.39
4.19 2.01 -- 3.77 0.22 0.16 3.02 0.93 0.40 0,99
0,58 0.52 2.40 1.44 0.09 0.08 0.74 235 1.09 0.57
0.33 0,17 0.53 0.41 0.09 0.06 1.73 204 -- 0.51
-- 0.08 — 0.25 0.05 0.06 0.19 18 -- 0.16
0.90 0.08 0.69 0.20 0.03 0.05 0.13 204 0.04 0,09
-- 0.08 0.25 0.15 0.12 0.09 0.06 .08 0.27 0.09
-- 0.05 0.93 0.15 0.03 0.02 0.09 206 0.13 0.10
~- 0.05 0.26 0.10 0.39 0,11 0.36 .08 0.16 0.07

Pot Value Suspect
Best Estimate, Not Forma
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Film Pot FilmPot723
Film Film
713 PotFilm

Data given in Mc/mi*

Pot

—Mant___ —Honglulu_  _—Bangkok

Filn

0.42
0.31
0.16
0.13
0.64
0.57
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Comparison of Pot Analyses and Gummed Film Estimates of Strontium 90
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1,25
1.17
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TABLE 8

Data Given in me/mi2

 

 

Bogota Karachi

Film Film
Pot 615 621 Pot Film

+04 18 L7 -- --
04 ol? ~- 02 029
12 .08 03 207 »L2
.02 02 .02 13 oL9
.12 .02 lo 39 Al
02 06 O04 .07 30
«10 5 .08 229 31
220 06 L6 015 eal
06 05 O04 06 04
09 05 204 -06 04
10 .03 .06 04 -L0

-- 204 05 lost -30

-- 0.13 0,06 0.29 0.32
0,06 0,08 0.09 -- 0.39
0.07 0,02 0,06 0.15
0.25 0.09 0.12 0.47 0.61
0.02 0,07 0,06 -- 0.40

- = 0.03 -~ 0.44

-- 0.23 0.47 O.AL
0,04 0,06 0.31
0,02 0,07 0,11 0.25
~- 0.07 -- 0.11
0,33 0.03 0,12 0.14
-- 0,03 -- 0.10
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Table 9 presents comparisons ot soil analyses and gummed film estimates

for 17 sites in the United States. Once again, the model produces low results,

particularly for the 1958 samplings,

It should be noted that the gummed film estimate is high for Albuquerque,

Grand Junction and Salt Lake City in 1955, 1956 and 1957. Even the 1958 es~

timates are high for the first two. This has been studied in some detail and

is not considered to be the result of local fallout. The pot-film comparison

for Salt Lake City in Table 6 shows high film Sstimates even when no local

fallout is present, such as in the spring of 1958. A possible explanation

is an increased collection efficiency forthe gummed film in dry areas, This

may be enhanced by the collection of windblown material by the film. The

windblown debris on the soil may later be blown off, while this is not pos-

sible with a gummed surface,

Table 10 presents the data available for other soil sampling sites.

The results appear similar to those in previous tables, but the agreement

is better than for U. S. soil sites,

Evaluation of Infinity Gamma Dose Data toe 

There are no data at hand by which the gamma dose calculated from the

gummed film measurements can be checked, While dosimetric measurements have

been possible at a few locations following relatively high fallout from single

bursts, no direct measurements are available on a continuous basis, id

(13) L
Gustafson has made some spectrometric measurements on soiis and

computed the gamma dose rate for the vicinity of Chicago, This is a laborious

process and again, repeated observations over any extended period have not

been reported,

a
e



 

TABLE 9

Comparison of Soil Analyses and Gummed Filn
Estimates of Sr90 at 17 Sites in the United States

Data given in mc/mi2

 
Location Soi), Film Se Soil Film Soil

Albuquerque 5.1 16.2 9.3 22.8 20.5 34.0 27.2

Atlanta 7.9 8.6 16,1 13.6 20.2 20.9 36.9

Binghamton 11.4 409 17.3 7.9 22.8 12.0 39.6

Boise 16.2 10.1 23.4 3.43 22.2 23.2 38.8

Des Moines 8.9 8.2 28.0 Kno 24.2 25.3 39.2

Detroit i1.1 9.4 21,9 bo ge 29.9 20.8 39.9

Grand Junction 3.8 18.9 7 9 24.8 23.7 354 38.9

Jacksonville 8.7 5.8 3.6 8.6 25.5 15.7 36.0

Los Angeles 2.1 3.6 9.9 5.7 8.3 &.8 18.8

Memphis, 15.8 11.0 20.8 14.7 38.0 22.6 36.8

New Orleans 7.8 9.1 11.1 14.4 30.4 22.8 33.9

New York 12.6 7.9 24.1 14.1 34.0 23.1 --

Philadelphia 8.8 8.7 15.4 12.8 22.7 18.2 43.7

Rapid City 19.5 6.7 30.3 10.5 31.7 18.4 TAL

Rochester 8.0 6.9 18.0 11.2 279 16.5 34.1

Salt Lake City 13.9 2409 AA. 31.8 20.6 48.4 75.2

Seattle 7.8 5.6 19.3 10.4 27.9 14.8 30.7

r m4 4 ee



 

TABLE 10

Comparison of Soil Analyses and Gummed Film
Estimates of Strontium 90

Data given in mc/mi

  

 

1956 1958
Sampling Sampling

Location Month Soil Film Month Soil Filn

Fairbanks, Alaska 8 Ae2 7.0 6 12.5 12.6
Panama Canal Zone 1 4.9 2.6 2 Tei Ta

6.0 9.0
Lima, Peru 1 3.8 204 ’ 2 2.2 Dae
Buenos Aires,
Argentina 1 2.6 2.7 2 11.2 6.2

Bogota, Columbia 1 2.2 2.9 2 4.7 6.0
Oslo, Norway 8 11.6 4.9 9 28.6 12.7
Durban, Union of 9 Aad 4.0 3 6.9 5.8
South Africa 3.2

Hiroshima, Japan 4 5.5 5.0
Nagasaki, Japan 4 3.8 6.0
Tokyo, Japan 4 1.8 7.0 2 ae 17.9

24.
Melbourne, Australia 4 3,0 3.7
Wellington, New

Zealand 4 3.3 2.2 3 9.7 4.8
Singapore 4 2.6 4.1 2 4.2 6.4

3.2
Sydney, Australia 4 5.6 4.0
Wake Island 4 8.6 4.7 2 20.2 11.9
Canton Island 11 3.5 2.8 2 ny 5.4

Honolulu, Hawaii 11 7.7 6.3 2 - 32.6 11.3

-~ 25 -
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The original computation of gamma dose from total beta activity on

gummed eiim'7) was developed to meet this lack of suitable dose estimates,

Unfortunately, the gamma dose calculations are subject to the same errors

90
in evaluating multiple bursts as the Sr°~ estimates. |

The gamma dose computed is the air dose to infinite time from uniform

fallout on an infinite smooth plane. No reduction for shielding or weather-

ing has been introduced, nor has there been included any build-up factor for

(14)
for converting to fo

- bo:

gonad dose, It might be noted here that the thirty year dose is only slightly

scattering. The usual overall reduction facttér is 10

less than the infinity dose.

There is a second possible estimate of gamma dose. If we assume that

137 7
Cs is produced and deposited in a fixed ratio to sr, the dose from cs?

can be computed, The calculations are based on the same assumptions as the

total beta activity!7), the modified formas are:

Dose 6,64 x 10719 >. N in mrads

where,

Dose = C337 infinity y dose in millirads

yn
Accepting a half-life for cst” of 26.6 years and an initial 6 dpm ratio

Total Cs137 gamma disintegrations to infinity per sq. ft,

for cst3”/gr90 of 1.75, there would be 2.8 x 10° 63237 B disintegrations

to infinity per sq. ft. for each me/mi? of Sr?0, This would give

37
a
e

2.3 x 10? cst y disintegrations per sq. ft.

The final formula would be:

Dose = 1,5 (me/mi* Sr?) in mrads

The estimate of gamma dose based on 03137 will be extremely low for

fallout occurring shortly after a test and will improve with age of the debris. ‘

- 26 -
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137 requires only multiplication ofSince the dose calculation for Cs

the sr? me/mi2 by 1.5, this has not been done for the general tables. The

comparison has been made in Table 11, however, for the dose deposited each

year at New York City. The same data are shown in Table 12 for Salt Lake

City, where a larger proportion of fresh fallout might be expected,

In Table 11, the gamma dose estimate from the pot sr? determinations

is the highest, as would be expected from the New York City sr? comparison

of pots and films. The C3137 Film/Total y Fitm ratios are the same for the

two cities, indicating that the high yield tests overwhelm any effect from

fresh fallout,

-~- 27 -
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LE 11

Comparison of Infinity Gamma Dose Estimates
For New York City

. cst? cst?

Year (1) Film

1954% 8.3 . 1.9

1955 14.2 8.2

1956 12.8 9.6

1957 17.3 14.3

1958 23.9 12.3

1959 34,8 14,1

TOTAL 111.3 60.4

* Starting March 1

(1)

(2)

(3)

re
s

br

sr? from pots x 1,5

sr” from gummed film x 1.5

Total 7

Film (3)

3.5

9.2

10.6

16.3

18.3

LZ

75.5

Calculated by formule including all fission products

= 28 -
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TABLE 12

Comparison of Infinity Gamma Dose Estimates
for Salt Lake City

Year og?3?(1) Totaly (2)

1954 3.9 8.9

1955 20.3 24.5

1956 9.9 * 12.3

1957 25.2 29.0

1958 18.6 25.8

1959 12.2 2ds8

TOTAL 97.1 123.7

(1) sr” from gummed film x 1.5

(2) Calculated by formula including all fission products

- 29 ~



 

SUMMARY

While the gummed film network fulfilled its original purpose of de-

lineating fallout patterns, this report has been devoted to the extension of

the B activity measurements to the estimation of sr? deposition and infinity , d

gamma dose. The computations have been based on a simple model, but yield

90
Sr“~ estimates that are generally within a factor of two from measured values,

It would be possible to improve the gummed film estimates by adopting

a more sophisticated model, but the added cost would not be justified, The

present results have required much greater effort than was expected and have

appeared more slowly than was hoped,

90
The gummed film Sr’~ estimates are lower in most cases than the

measured values at nearby sampling sites. The deviation is probably a com-

bination of many effects:

1. The estimate of sr70 yield may be low, particularly for fraction-
ated debris, where long range fallout is enriched in this nuclide.

2. The gummed film efficiency is variable and is probably lowest
during heavy rainfalls when a large fraction of the Sr% is
deposited,

3. The gummed film efficiency continues to decrease in the absence ~ 4
of qaree scale tests, for the percentage of long-lived Sr? and
Os!’ increases and their retention is poor. ,

4. The present model is poor during periods of repeated high yield
tests, as there is no delay included for arrival time from either
the troposphere or stratosphene. The debris is thus always con-

sidered to be fresher than the actual fallout.

The results presented in this report have some value in the absence ie

of direct measurements. While it is not possible to evaluate all situations,

the data may be used for geographic interpolation between stations where sr??

results are available. It is also possible to make reasonable estimates for

- 30 -



 

 

 E

stations having only gummed film sampling by the use of a regional Pot/Gummed

Film factor, As an example, the following table was developed from the north-

ern hemisphere stations where pot data were collected,

Average Pot/Gummed Film Ratios for the Northern Hemisphere

Month 1997 1938 1939

Jan, 1.4 1.6 21
Feb, 1.3 1.8 2.0

Mar, 1.2 Li 2.8

Apr, 1.4 1.0 2.1
May 9 1.6 # 1,6
June 1.0 2.4 2.5
July 1.1 1.2 2.6

Aug. 7 2.1 1.9
Sept. i) 2.3 1.5
Oct. 7 2.0 2.1
Nov. 1.3 2.0 2.4
Dec, 1.1 2.9 3.5

Mean Ratio 1.0 1.8 2.3

These average ratio factors can still yield only an approximation and

probably hold only for the northern hemisphere,

There is some justification for applying the same factors to the in-

finity gamma dose data as well. Most of the errors can be divided into two

classes, poor collection of fission products and those involved in the model

9 and y dose values equally,

90

computation. Poor collection would affect the Sr

The computation model is equivalent except for the factors of % Sr’~, and of

1.2 punction,y disintegretions per 6B dpm. The first is approximately ¢@ r

. . .  mt0.73 . +1.2
while the second is approximately T for the first year and T there-

after. Thus, the average Pot/Film ratio may be a reasonable correction factor.

There has been no attempt in this report to depict the geographical

distribution of sr”, The data do not warrant this, as soil and pot analyses

are more reliable for this purpose,

-31-
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PROCEDURE FOR GUMMED FILM

Sampling

The sampling medium is a rubber base cement spread on a 13" x 13"

cellulose acetate backing and covered with glassine paper for protection,

For sampling, the glassine is removed and the film attached to a cadmium-

plated steel frame having a one foot square opening. The frame is held

three feet above the ground on a stand, Each paper is exposed for twenty-

four hours, the sampling being started at 1230 Greenwich Civil Time at each

station, At the end of the sampling period fresh films are put in place on

spare frames and exchanged with the exposed films. The exposed films are

stripped off and folded with the gummed sides together into a size suitable

for mailing. Most sampling stations collect duplicate samples, and the two

samples plus a field data card giving the location, date of sampling, and

weather information are forwarded to the Health and Safety Laboratory.

Sample Preparation

An important point in processing is maintaining identification of the

sample from receipt to the reporting of the analytical results. For this oi

purpose a six digit serial number is assigned to each sample. The first

three digits indicate the day of analysis on a counting house calendar basis,

while the last three digits indicate the number of the sample run during that

day. When the sample envelope is opened, a prenumbered label is placed on

a

the data card and the gummed films are placed in steel cans for ashing.

These ashing cans are used as crucibles and are discarded after a single use,

For convenience and speed of operation they are held in groups of ten in a

stainless steel rack and the rack number and position within the rack are

the actual indication of sample number for each can, a

- 32-



 

halk

The samples are ashed at 500 to 550° © in electrically-heated mffle

furnaces which hold individual racks, The ashing process is accelerated by

feeding in about one liter of oxygen per minute to each furnace and requires

slightly under one hour for completion, After cooling, the ash is transferred

to a 1-1/4" diameter plastic counting planchet. Each planchet has been labeled

with a gummed label which is a duplicate of the one used on the data card. This

maintains the proper continuity and agreement of serial numbers, The planchets

are then sealed between two layers of vinyl tape in groups of eighty, The i oy

sealing is done with a high frequency heater which makes a ring seal around

each planchet, The samples are spaced about 9" on centers and the resultant

tape can be readily handled in an automatic counter.

Each tape contains four blanks consisting of unexposed papers run

through the process and four counter standards, Counter background is de-

termined from the blanks and counter efficiency and reliability is determined

from the standards,

Counting

1
ce
re
a

The samples are analyzed on automatic beta counters with Geiger tube

detectors, A reel of eighty planchets is loaded into the counter and the first

sample is positioned above the Geiger tube which is mounted face up, The

sample is separated from the tube face by asingle thickness of vinyl tape

and is held in position by a fixed stop which engages the side of the plan-

chet, The counts are registered on a four Dekatron scaler, Simultaneously,

600 pulses per minute are applied to this scaler and are recorded on a dup-

licate parallel scaler. When 10,000 count plus time pulses are recorded on

the first scaler, the number of time pulses is punched on paper tape by a

Data Transfer and Recording (DTR) system developed by the Instrumentation . 6
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Division, At the same time, the serial number corresponding to the sample,

machine identification and other data are punched into the tape, The sample

stop is disengaged by a solenoid and the next sample is pulled into place

and counted. In that way, with eight units operating, 640 samples, blanks [ I

and standards can be counted in a twenty-four hour period.

The basic standardization of the counters is set up on potassium

chioride. The K40 isotope, present in consistent amounts in all potassium

compounds, gives a disintegration rate of 29.@ dps per gram of potassium or

p
r
o
n

912 dpm per gram of potassium chloride. It has been found that the average

weight of ash from fallout samples is about 100 mg, While the counter stand-

ards used are compressed pellets of four grams to reduce the counting time,

their effective disintegration rate is referred to 100 mg of potassium chloride.

Data Handling

All calculations are performed on IBM equipment. The field data cards

are turned over to punch operators where location, date of sampling, serial

number, and weather data are punched, The paper strips from the DTR unit are

automatically transferred to separate IBM cards, The two sets of data are

then combined on the basis of sample serial number, and the single cards are

ready for computation, Figure 1 is a flow sheet of the system indicating

all of the steps carried out in producing the final reports,
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SECTION I1

MONTHLY SUMMARIES FOR INDIVIDUAL STATIONS

Because of the change in emphasis for different test series and be-

cause of differences between Nevada Tests and Pacific and Foreign Tests, the

network has been subject to considerable change over the years. The majority

of the data presented are for sampling stations which have had a continuous

history since the end of 1952 when the first world-wide network was established,

Some stations entering the network later, particularly those set up in coopera-

tion with the U. N. Scientific Committee on the Effects of Atomic Radiation,

are also included,

Stations having data for only limited periods are not listed. These

would include:

1, Special stations operating for short periods of time around the two
United States test sites. .

2. Certain stations operating in cooperation with the U. S. Public
Health Service,

3, Other stations not forwarding samples on a continuous basis,

A map of the network is given in Figure 2, The stations operating

directly with HASL (Table 13) are distinguished from those operating through

the United Nations Scientific Committee (Table 14). Table 15 is made up of

the summary tables for all stations in order of station number.

In all of the summary tables, composite samples are marked with a §

single asterisk (*). Where geographical interpolation was required to fill

out a table, the values are marked with a double asterisk (**),
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The effect of fresh fallout from single bursts has been taken into

account in some cases. For these months, a figure also appears in the column

headed "Formula", This figure represents the actual value calculated by the

model, while the figure under "Best Estimate" represents the value obtained

after allowing for fresh fallout. In all other cases, the "Best Estimate"

figure is also the calculated value,

In the final totals, the pre-1954 data are based on single burst

computations described in the "Historical" seétion of this report,
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101
102
103
105
108
115
116
117
118
122
127
132
133
134
137
138
139
141
204
206
209
211
212
216
219
221
222
225
304
309
310
314
321
323
326
401
404,
407
410
501
502
503
504,
505

' 507
508

TABLE 1

NUMERICAL INDEX OF AEC
. MORLD-WIDENETWORKSTATIONS

Detroit, Michigan
Louisville, Kentucky
Knoxville, Tennessee
Memphis, Tennéssee
Atlanta, Georgia
Philadelphia, Pennsylvania
Pittsburgh, Pennsylvania
New York City, LaGuardia
Binghamton, New York a
Rochester, New York
New Haven, Connecticut
Jacksonville, Florida
Miami, Florida
Washington, D, C,
Cleveland, Ohio
Cape Hatteras, North Carolina
Concord, New Hampshire
Boston, Massachusetts
Corpus Christi, Texas
Dallas, Texas
Wichita, Kansas
Scottsbluff, Nebraska
Rapid City, South Dakota
Minneapolis, Minnesota
Des Moines, Iowa
St. Louis, Missouri
Chicago, Illinois
New Orleans, Louisiana
Boise, Idaho
Billings, Montana
Salt Lake City, Utah
Tucson, Arizona
Grend Junction, Colorado
Albuquerque, New Mexico.
Las Vegas, Nevada
Seattle, Washington
Medford, Oregon
San Francisco, California
Los Angeles, California
Anchorage, Alaska
North Bay, Ontario, Canada
Moosoonee, Ontario, Canada
Moncton, New Brunswick, Canada
Montreal, Quebec, Canada
Seven Islands, Quebec, Canada
Winnipeg, Manitoba, Canada

- 40 -

mi

y
a

bp
m
e
g



  

 

509
510
511
515
516
517
518
519
522
523
524
525
601
602
603
604

606
608
611
612
613

615
701
702
703
705
706
708
710
711
713
714
715
717
723
801
802
804
805
806
810
811
813

815
901
903

TABLE13 (Cont)

Churchill, Manitoba, Canada
Regina, Saskatchewan, Canada
Edmonton, Alberta, Canada
Deep River, Ontario, Canada
Goose Bay, Newfoundland, Canada
Stephenville, Newfoundland, Canada
Thule, Greenland
Keflavik, Iceland
Nome, Alaska
Fairbanks, Alaska
Juneau, Alaska 4
San Juan, Puerto Rico
Panama Canal Zone, Albrook AFB
Bermuda, Kindley AFB
Lima, Peru
San Jose, Costa Rica
Lagens, Azores
Buenos Aires, Argentina
Sao Paulo, Brazil
Belem, Brazil
La Paz, Bolivia
Quito, Ecuador

:; Mexico City, Mexico
Bogota, Colombia
Prestwick, Scotland
Rhein Main, Germany
Pretoria, Union of South Africa
Dhahran, Saudi Arabia
Sidi Slimane, Morocco

Oslo, Norway
Tripoli, Libya, Wheelus AFB
Lagos, Nigeria
Durban, Union of So, Africa, University
Monrovia, Liberia
Milan, Italy
Addis Ababa, Ethiopia
Durban, Union of So, Africa, Natal Airport
Hiroshima, Japan
Nagasaki, Japan
Taipei, Taiwan, First Station
Tokyo, Japan, Haneda AFB
Misawa, Japan
Melbourne, Australia
Wellington, New Zealand
Colombo, Ceylon-
Singapore
Sydney, Australia
Guam, Marianas
Iwo Jima, Volcano Islands

- 41 -

mk



 

904,
905 .
906

909
910
glL
912
913

915
916
922

TABLE13 (Cont)

Manila, Phillipines, Clarke AFB
Johnson Island
French Frigate Shoals, Hawaii
Midway Island
Wake Island
Canton, Phoenix Islands
Ponape, Marshall Islands
Truk, Caroline Islands
Yap, Palau Islands
‘Koror, Palau Islands
Lihue, Hawaii
Honolulu, Hawaii a
Hilo, Hawaii
Kwajalein, Marshall Islends

a |



TABLE

NUMERICAL INDEX OF STATIONS OPERATED COOPERATIVELY
BY AEC AND GOVERNMENT. OF INDICATED COUNTRY

 

621
722
724
725
726
727
728
729
730
731
732
735
737
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838

Bogota, Colombia, Tibaitata
Vienna, Austria, Wien Hohe Warte
Salzburg, Austria
Innsbruck, Austria
Krippenstein, Austria
Klagenfurt, Austria
Port Elizabeth, Union of So, Africa
Cape Town, Union of So, Africa
Beaufort, Union of So, Africa
Bloemfontein, Union of So, Africa
Wiridhoek, Union of So. Africa
Stockholm, Sweden
Dakar, French West Africa
Quetta, Pakistan
Peshawar, Pakistan
Karachi, Pakistan
Dacca, Pakistan
Bangkok, Thailand
Chiengmai, Thailand
Ubol, Thailand
Songkhia, Thailand
Taipei, Taiwan, Second Station
Rangoon, Burma
Taipei, Taiwan, Third Station
Akyab, Burma
Lashio, Burma
Moulmein, Burma
Prome, Burma
Mergui, Burma
Mandalay, Burma
Myitkyina, Burma
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TABLE

Monthly Summaries of Estimated gr90 Deposition
and [nfinity Gamma Dose Through December 1959

Stations are listed in order of
station numbers as given in
Tables 13 and 14,
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ESTIMATEFROM

STATION #___101 LOCATION__DETROIT, MICHIGAN

 

 

1984 1955 1956 1287
Best FormuleEst. Best Best

Jan, 0.04 0.09% 0.21" 0.28

Feb. .06 «49 .52 627

March .03 2.53 35" 41

April .13 7.57 2.24 .60%% 188

May .05 .61 2.25 61

June .10 22% 230 54

July 05 .ll* 19 67

Aug. .04 .13* 043 024,

Sept. +19 12% 60 .89

Oct. 0) wll .32 .28

Nov, 134 +22 26 WY

Deo. “_,00 5 228 82 0.64

TOTAL 1.23 7.02 6.31 5.85

1258 2.259:
Best FormaEst,

Jan, 0.25 0.48

Feb. 16 83

March 224, 1.82 Pre-1954 1,22

April 1.08 2.64 1954 1.23

May +4 1.78 1955 7.02

June 257 247 1956 6,31

July 233 17 1957 5.85

Aug. ead wll 1958 5.0L

Sept. «23 .07 1959853

Oct. 42 .07 Total 35.2

Nov. 253 .03

Dec, 236 ___ 06

TOTAL 5,01 8.53
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STATION #101 LOCATION___ DETROIT. C

 

  
 

10% , rom 1956 ao57

Jan, 0.1 0.2% 0.3% 0.5
Feb, ol 1,0 8 4

March 2 49 iad 7

April 7 14.1 4.2 + 1,6

May 22 iL 3.4 1.0

June 4 4% 6 1.0

July al 2% 4 1.2

Aug. el 2% 1.0 4

Sept. 5 .2% 1.3 1.4

Oct. 5 sake 6 6

Nov. 8 A 5 2

Dec. Re . 12 22 1.5 1,2

TOTAL 3.7 13.2 10,8 10.1

Jan, 0.4 1,0

Feb. 3 1.7

March 5 3.4 Pre-1954 4.3

April 1.8 4.8 1954 3.7

May 1.3 3.1 1955 13,2

June 1,1 8 1956 10,8

July 9 «23 1957 10,1

Aug. 3 02 1958 11,1

Sept. 3 al 1959 ___ 16.7

Oct. 1.4 ol Total 70.0

Nov. 1.6 al

Dec, 8 ad

TOTAL 11.1 16.7
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STATION #_102 LOCATION. LOUISVILLE, KENTUCKY

. 2204 4935 1256 2202

Jen, 0.04 0.06% 0.18 0.41 |

Feb. .07 04D «73 095

March 015 2.46 1.16 : 65% 68

April 08 82 ll 80

May 04, 10.22 4.57 65 65

June . 06 48% # +29 1.26 1,03 .

July mA 26% +54, 2.62 1.51

Aug, 05 09% AT 99

Sept. .13 .llx 69 .78

Oct, 22 623% 224 «21

Nov, +32 .17 13 13

Deo, “aoe3 232 td. —i2_

TOTAL ; 1,33 8.72 . 4.91 8.07

1938 1259
Best FormilaEst.

Jen, 0.41 1,21

Feb, 238 1.32

March .82 2.56 Pre-1954 1.44

April 1.72 2.97 1954 1,33

May 1.02 - 1.40 1955 8.72 . -

June al 63 1956 4.91 :

July 88 18 1957 8.07

Aug. 23 12 1958 7.68

Sept. 622 10 1959072

Oct, 18 08 Total 42.9

Nov. 51 -08

Dec, +60. 207

TOTAL 7.68 10.72
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STATION #___102_ LOGATION____ LOUISVILLE, KENTUCKY

Jan, 0.0 0.1 0.3% 0.7

Feb. 1 9 1,2 29

March 8 47 2.9 1,0« Ll
April 4 1.5 a% 1.4

May Py) 18.6 8.3 1.1 1.2

June . 7) 8% i) 2.3 1.8

July 4 Ae 1.3 4.3 2.5

Aug. a wl 1,0 1.6

Sept. 3 22% 1.5 1.3

Oot. 5 “4% 4 “4

Nov. . 3 3 3

Deo, a

ee

28 ath. 1

TOTAL 3.7 16.5 9.3 13.8

Jan, 0.7 2.6

Feb, 6 2.6

March 1.6 4.9 Pre-1954 6.3

April 3.0 5.4 1954 3.7

May 2.0 2.4 1955 16,5

June 1,3 1,0 1956 9.3

July 2.3 3 1957 13.8

Aug. .6 2 1958 16,1

Sept. 5 1 1959 __Jaf
Oct. 6 a “Total 86,0

Nov. 1.5 ol

Dec, —iA tt.

TOTAL 16,1 19,8
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STATION #_103__ LOCATION ___KNOXVILLE , TENNESSEE

. O54 4955 1256 1252
Best FormsBest Best Best

Jan. 0,02 0.07% 0.19% 0.36

Feb, .07 +23 61 42

March 10 1.55 22% 47

April 06 .80 28% 47

May 10 9.58 3.10 037 39

June 05 15% 220 68

July .07 08% 275 1.74 1.28

Aug. .10 06% 21 58

Sept. 06 «38x 27 1.73

Oct. .10 27% +23 86

Nov. 38 208 «22 230

Dec. 01. . 34, 29 22.

TOTAL 1,12 7,01 3.85 8.09

1238 1959.
Best FormulaEst,

Jen. 0,41 0,83

Feb. .40 1.31

March 58 1.43 Pre-1954 1,31

April 1.45 1.79 1954 1,12

May .60 1,00 1955 7.01

June 31 «40 1956 3.85

July 40 12 1957 8,09

Aug. 17 13 1958 5.90

Sept. .16 06 1959726

Oct. 134 .08 Total 34.5

Nov, 646 06

Dec, A2 25

TOTAL 5.90 7.26
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ESTIMATE OF INFINISY y DOSE FROM GUMMED FIIM

STATION # 103 LOCATION___ KNOXVILLE,TENNESSEE

 

1224 . 4935 1256 2222
Best Formis._Best Best FormulaBest

Jan, 0.0 0,1 0,3% 0.6

Feb, el 5 1,0 7

Maroh 6 2.9 “3% 7

April 23 . 1.5 , At 8

May — 5 17.3 5.6 og 6 7

June 2 3m 4 1.2

duly 02 ie 1.7 2.8 2.0

Aug. 3 wl 5 9

Sept, wl 6% .6 3.2

Oot. 2 Ae 4 1.7

Nov, 9 aL 4 .6

Deo, . — 8 6. —i.O

TOTAL 3.4 12.8 7.2 14.1

Jan. 0.7 , 1.8

Feb. . of 2.6

March 1.2 2.7 Pre-1954 8.2

April 2.5 3.2 . 1954 364

May 1.2 1.8 1955 12.8

June .6 7 1956 7.2

duly 1.1 2 1957 14,1

Aug. 4 2 1958 12,5

Sept, 4 al 1959 13,6

Oct, 9 a Total 72.0

Nov. 1.4 ol

Dec, we2 tt

TOTAL 12.5 13.6
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STATION #__105___ LOCATION.__MEMPHIS,TENNESSEE

. 2984 1.255 1256 1957

Jan, 0,04 0,05 0.30% 0.36

Feb. .08 39 46 31

March 14 1.27 0.76 -30* 85

April 08 1.61 «48% 92

May +20 10,01 2.53 83 .68

June 609 .40* 016 1,06 0.72

July .07 .10* 627 1,90 1.25

Aug. 204, .llx 21 1.09

Sept. .06 04% 28 1,01 0.63

Oct. 08 10% 14 17h

Nov, .18 .07 .12 +26

Dec. 03 —1L 24 i
TOTAL 1,09 6.33 3.79 8.18

. 1252
Best FormilsBest

Jen, 0.32 1,16

Feb, 032 -89
March 1.12 1.97 Pre-1954 3.83

April 1.58 1.53 1954 1.09
May .60 66 1955 6.33

June AA 355 1956 3.79

July .60 19 1957 8.18

Aug. 26 13 1958 6.51

Sept. .18 .05 1959 7,35

Oct, 322 .05 Total 371

Nov, 44 09

Dec, the 208

TOTAL 6,51 7.35
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STATION #105 LOCATION

_

MEMPHIS, TENNESSEE

1254, 1955 1257
Best Best Best  FormlsBest

Jan, 0.0 O.1* 0.5% 0.6 |

Feb, ol 8 7 02

March “7 2.4 1.6 .5® 1.4

April 5 3.0 “7% 1.7
May 1. 18.1 4.6 1.3 1,2

June 3 .7* 3 1.9 1.3

July 2 wx 6 3.1 2.1 [7

Aug. wl 2K 3 1.8 ,
Sept. wl wx .6 1.6 1.0

Oct. 22 2 3 1.6

Nov, 4 ol «2 or)

Dec, — —— th ween

TOTAL 3.8 11.9 6.6 14.4

1958 1959 F v

FormaBestEst.

Forma

Best

Est.

i
Jan, 0,5 2.5

Feb, , "6 1.8

March 2.2 3.7 Pre-1954 23.3

April 2.7 2.8 1954 3.8
May 1.2 1.2 1955 11.9

June 3 9 1956 6.6 :
July 1.6 3 1997 14.4
Aug. a 2 1958 13.7

Sept. 4 wl 19599_13.8

Oct, 7 al Total 88.0

Nov. 1,3 ol

Dec. —da od : ‘

TOTAL 13.7 13.8
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ESTIMATEOFSr?DEPOSITION FROMGUMMEDFILM

STATION #_108 LOOATION___ATLANTA, GEORGTA

Jan, 0.04 0.05% 0.27% 0.35

Feb, .07 oil 71 043
March 615 1.10 16% 76
April .08 «9%, 0,86 1,22

May 12 7.62 3.28 043 027

June 013 121% oa, .68

July 013 13 72 1.04 0,62

Aug. .05 05% i) 047
Sept. 03 42% «23 3.36 1.57

Oct. +04 .10* 224 1.22 0.63
Nov. 134 .68 12 15
Deo,

on

2 ——alZ hd

_.

—i

TOTAL 1.20 7.24 44d 7.47

Jan, 0.38 0.61

Feb. 44 1.18

March 60 2.22 Pre-1954 1,04

April 1.4 1.64 1954 1.20
May 49 10 1955 7624
June 35 36 1956 444
suly 25 1957 7.47

Aug. 2% wu 1958 DVD

Sept. 10 09 1959 142
Oct. er .07 Total 34.6

Nov. 30 07

Dec, aL 202

TOTA, 575 7.42
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STATION #__108 LOCATION___ATLANTA, GEORGIA

Best Best Best FormilaEst.

Jen, 0,0 O.1* 0.4" 0.6

Feb, ol +2 12 ‘7

March 7 2.1 2% 1.2

April 4 1.8 1.6 2.2

May - 7 13.8 6.0 4 7 5

June i) 4% 4 1.2

July 4 2k 1.6 1.7 1.1

Aug. 2 .1l* .6 7

Sept. - od .7* oe) 6.8 3.0

Oct. 2 12% 4 2.3 1.3

Nov, 8 1a ; 02 23

Dec, st — ete 6

TOTAL 4.1 13.2 8,0 13.4

Best: Best

Jen, 0.6 . “143

Feb, - 8 2.4

March 1.2 4.2 Pre-1954 3.7

April 2.5 3.0 1954 Aad

May 1.0 1.2 1955 13.2

June 27 .6 1956 8.0

July . 1.2 4 1957 13.4

Aug. 7 22 1958 11,9

Sept. 4 wl 1959 13.7

Oct. 3 ok Total 68.0

Nov. 8 ol

Dec. Li ——«L__.

TOTAL 11.9 13.7
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STATION #__115 . LOCATION___PHILADELPHIA, PENNSYLVANIA

. A054 4955 1226 1907
Best Best Pest FormulaEst,

Jan, 0.04 0,05% 0.08% 0.20

Feb. .05 229 55 23

March 04, 1.35 39" 85

April .02 1.49 87 28% .87

May .03 2.93 1.85 1,03 231

June 05 87 +23 49

July . 06 15% * +31 56

Aug. .06 .16% 4 4

Sept. .19 12% 43 93

Oot. 08 15% 19 38

Nov, 27 08 +22 17

Dec, : 22 33 122 or

"TOTAL 0.91 6.27 4.10 5.47

Best Best

Jan, 0.44 0.89

Feb, +31 .89

March 65 1.42 Pre-1954 1.94

“April 1.35 1.89 1954 0.91

May 52 37 _ 1955 6.27

June 35 40 1956 4.10

July .28 .10 1957 5.47

Aug. : 24 12 1958 5.77

Sept. 17 06 1959 6.29

Ost, 39 +05 Total, 30.8

Nov, 44 05

Dec, 63 205

TOTAL 5.77 6.29

a



ESTIMATE OF INFINITY y DOSE FROM SUMMED FILM

 

 

 

STATION45 LOCATION__PHILADELPHIA,PENNSYEVANTA

Jen, 0.0 O.1x 0.1 0.4

Feb. wl 6 o 4
March 12 2.6 6% 1.4

April wa 2.8 1.6 4® 1.5

May 2 5.3 3.3 1.5 oO

June 2 1.5 oo a)

July 2 ax 7 9
Aug. 2 3% 3 2
Sept. - 5 2% 9 1.5

Oct. 2 22% “4 9
Nov, 6 al 4 3

Deo, — 2 a ——2_

TOTAL 2.6 11,3 7.2 9.5

1938 ' 1259

Jan, 0.7 1.9

Feb, 5 1.8

March 1.3 2.7 Pre-1954 5.8

Aprit 2.3 3.4 1954 2.6
May 1.0 6 1955 11.3

June r a 1956 7.2

July og 2 1957 9.5
Aug. 6 2 1958 12.5

Sept. 4 ol 1959 __ 1.9

Oct. 1.5 el Total 61.0

Nov, 1.3 ot

Dec, ees att

TOTAL 12,5 11.9

re



 

STATION #116

 

 

“feat Best Best  KormiaEst.

Jan, 0.05 0.04 0.35% 0.30

Feb, .06 «24 1.17 Ae

March .07 1.36 37% 247

April 05 1,19 81 1.43% 1,26

May +04 4.19 1.70 1,38 033

June ,09 67 034 87

July .08 12% 33 1,27 0,88

. Aug. 08 09% 036 033

Sept. .17 06% 258 354

Oot, 15 13% 2 +39

Nov. 25 al 28 od

Dec. wwtO, 23 a a

TOTAL 1.4 5.56 7.09 6.28

Jen, 0.40 0,80

Feb, «28 1.35

March .23 1.44 Pre-1954 1,28

April 2.10 2.72 1954 1.14

May 82 1.45 1955 5.56

June 64 60 1956 7.09

July 45 18 1957 6.28

Aug. 220 210 1958 6.28

Sept. 622 06 1959 8.96

Oct, 23 «10 Total 36.6

Nov, oAgRR .09

Dec, ae esOK 207

TOTAL 6.28 8.96
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ESTIMATE OF INFINITY y DOSE FROM GUMMED FILM

 

 

 

STATION #126 LOCATION__PITTSBURGH,PENNSYLVANTA

é

Jan, 0.1 0,1" 0.6% 0.5
Feb, al 5 1.9 7
March 4 2.6 6% 8
April 22 2.1 1.5 2.1" 2.1

May a2 7.5 3.0 2.1 6

June . 4 1.2 4 7 ‘ 1.6

July 22 2% 8 2.2 1.4
Aug. 22 le 8 5
Sept. 4 i 1.3 9

Oot, “4 2% 4 8

Nov, 6 22 oo 3

Dee, a ot 2. enn

TOTAL 3.3 10. 12.4 10.8

Jen, - = 0,7 1.7

Feb, 5 2.7

March 5 2.7 Pre-1954 3.9

April 3.6 4d . 1954 3.3
May 1.6 ; 2,5 1955 10,1

June 1.2 1.0 1956 1244
July 1.2 3 1957 10.8
Aug. 5 2 1958 12.4

Sept. 5 a 195916
Oct. , 9 4 Total 69.0

Nov, a7 ek

Dec. paneac a

TOTAL 12.4 16.4
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DEPOSITION

STATION #__117 LOCATION.____ NEW YORK CITY

. 2984 1253 1256 1257
FormulaEst. Best Best FormaEst.

Jan, 0,04 0.03% 0.31 0.25

Feb, 205 627 677 «34

March 204 3.52 1,57 33 £76

April £05 1.65 1.12 1.48% 3.32

May .06 1.85 .83 1.35 51

June 07 .68 # <27 258

July .06 .10* «33 84

Aug. .08 .10x 225 56

Sept. 25 lx «46 92

Oct. -10 26% «22 37

Nov, 47 25 28 42

Des, 208 16 233 266

TOTAL 1.35 5.47 6,38 9,53

1258 1259
Forms.Est. Best

Jan, 0.80 1.29

Feb, 36 1.12

March .81 2.18 Pre-1954 1.48

April 1.72 2.45 1954 1.35

May 82 1.17 1955 5.47

June 56 88 1956 6.38

July 128 ,01 1957 9.53

Aug, 125 10 1958 8.17

Sept. «32 .08 1959943

Oct. .87 205 Total 41.8

Nov, 95 004

Dec, 63 06

TOTAL 8.17 9.43

zx Booka ak aaa Ka ee ak

ha |



ESTIMATE OF INFINITY + DOSE FROM GUMMED FILM

 

 

STATION #_117_ LOCATION___NEW YORK CITY.

. AMA, 1935 1256 1257
Formuls._-.Best Best Best Best

Jan. 0.0 0.1% oe 4

Feb. ol 5 | 1.2 .6
March 2 6.8 2.1 .5* 1.2

April 2 3.1 2.0 2.2% 5.5

May 3 3.3 1.5 2.0 9
June , 3 1.2 ‘ 3 1,0

. July 12 2% ‘7 1.4

Aug, 2 2% £5 9

Sept. 7 2% 1.0 1.4

Oot. 22 4% 4 8
Nov. 1.1 A 5 9

Deo, 1. ——2L_ A —L2—

TOTAL 3.6 9.1 10.6 16.3

Jan, 1,3 . 2.8

Feb, . “7 2.3

March 1.6 Aol Pre-1954 54

April 3.0 heh 1994 3.6
May 1.6 2.0 1955 9.1

June 1.4 1.5 1956 10.6

July og 0 1957 16.3
Aug, 7 2 1958 18.3

Sept. 7 a _ 1959
Oct. 3.2 a1 Total 81.0

Nov, 2.2 ol
Dec, aha iL

TOTAL 19,3 17.7

B bok 42 we tf bk 2 #2 LE gg
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STATION #118 LOCATION BINGHAMTON, NEW YORK

2234 1955 1256 1207
Best Best Best FormaEst,

Jan, 0,04 0.01% 0.05% 0,11

Feb. .05 12 .28 12

March .02 239 26% oad

April 04 91 027% 262

May 03 .77 «72 49

June .06 o17* 40 48

July .09 .09% 18 +72

Bs .09 .05% .29 022

Sept. £26 04% 30 1.04 0.66

Oct. 09 12% .07 235

Nov. 30 21 08 hl

Deo, . 02 210 wu 29

TOTAL 1,08 3,18 2.87 4.70

Jan, 0,39%« 0.28

Feb, .28%% AL

March 250 1,01 Pre-1954 0.59

April .85 1.24 1954 1.08

May .91 .63 1955 3.18

June eOL 1,00 1956 2.87

July 137 620 1957 4.70

Aug, 23 12 1958 346

Sept. 22 07 1959316

Oct. 47 06 Total 23.0

Nov. 255 07

Dec. -33 .07

TOTAL 5.46 5.16

Bf ew 8 oi kl UklUGlUK Bowe Ok ke
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ESTIMATE OF INFINITY y DOSE FROM GUMMED FILM

 

 

 

STATION #118 LOCATION__ BINGHAMTON, NEW YORK

1234, 4225 1236 1237
Best Best Best Formila_BestEst.

Jan, 0,0 0.0% 0.1% 0.2

Feb, ok 22 3 2

March ol 1.21 4% 4

April 22 1.7 «4% 1.2

May 1 1.4 1.1 8

June , 2 .3% 4 8 9

July 3 12m A 1.2
Aug. 2 1x 25 8

Sept. 7 oL* A) 1.8 1.2

Oct. 2 2% ol 8

Nov, 7 4 ot 02

Deo, A 2 2. 2

TOTAL 2.8 5.9 5.2 8.4

Jan, . 0,74 0.6

Feb, 9aK 8

March 5 1.9 Pre-1954 2.0

April Led 2.2 1954 2.8

May 1.8 12 1955 349

June ‘1 1.7 1956 5.2

July ~ 1.0 3 1957 8.4

Aug. 6 2 1958 12.2

Sept. 5 1 19599.2
Oct, 1.7 al Total 46

Nov, 1,6 ol,

Dec, 8 +L

TOTAL 12.2 9.2

oom mow aac kk OO Gk re
.

c
o
m

ial hk

h
o
w
e

gy
e



STATION #__122_

 

 

LOCATION ROCHESTER, NEW YORK

 

 
 

 

 

feat Best Best FormaEst.
Jen, 0.00 0.03% 0,11« 0.16
Feb, £05 ly 139 “17

March .02 1.23 18% 31

April .06 3.64 1.46 .93* 1.07
May * 03 3.04 1.23 1,05 52

June .09 14% £27 81

July .05 09% or) 47

Ang. a .08% .28 43
Sept. .29 136" 34 .73
Oct, 116 .10* 12 125°
Nov, .18 23 .09 17
Deo, 01 2 28 —~2_..

TOLAL 1.05 5.24, 4s2h 037

. Jen, 0.21 0.57

Feb. eal 88

March 025 9 Pre-1954 1.02

April 196 2.63 1954 1.05
May 7 1.27 1955 5424

June .73 54 1956 4024
July "35 2 1957 5.37
Aug. 19 ,09 1958 5.46

Sept. +30 .08 1959 7239 _

Oct, 60 05 Total 29.7

Nov, 46 06

Deo, __ 46 .07

TOTAL 5.46 7.35
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ESTIMAYE OF INFINITYy DOSE FROM GUMMED FILM

STATION #122 LOCATION ROCHESTER, NEW YORK

 

a20k 1955 2956 1257
Best, Best Forms.Best

Jan, 0.0 O.1* 0.2 0.3

Feb, wl 3 6 3

Maroh 2 2.4 3% 25

April 3 6.7 2.3 LAM 2.0

May wl 5.5 2.2 1.6 9

June 23 3% 05 1.4

July ol le 4 8

Aug. 3 Le 6 7

Sept. 7 6% 8 1.2

Ost. 4 2% 2 5

Nov. 4 2 3

Dee, 0 234 .6 5

TOTAL 2.8 9,2 7.4 9.4

Jan, 0.4 1.2

Feb, 4 1.8

Warch 5 1.9 Pre-1954 3.1

April 1.7 4.7 1954 2.8

May 1.5 2.2 1955 9.2

June 1.4 9 1956 764

July 9 02 1997 964

Aug. 5 el 1958 12.5

Sept. .7 ol 1959A

Oct. 2.1 ok Total 58

Nov. 1.3 el

Dea, ul el

“STA, 42.5 13.4

Se me lak
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STATION #127 LOCATION NEW HAVEN, CONNECTICUT

Jan, 0,04 0,05* 0,23% 0.19) :

Feb. .07 45 045 227

March .03 2.20 1.09 294% 238

April 04 2.81 1.33 84H 2.29

May .02 1.64 “71 83 46

June oo .04 .20* * £23 32

July 06 .09% 25 90

Aug. .06 11% 14 76

Sept. «23 ,09% 36 .70

Oct, .10 023% 212 47

Nov, 39 .05 .18 +24

Dec, 07 el 2 ae

TOTAL 1,15 4.97 4.48 7.30

r t

1959 OS
—Formils_BestEst, Best

Jen, 0.53 0.93

Feb, «33 075

March .63 1,89 Pre-1954 1.21

‘April 1,04 2.45 1954 1,15 ' .

May 78 92 1955437 i
June 42 72 1956 4.48

July 24 13 1957 7.30

Aug. .17 .10 1958 5.82

Sept. 223 .05 19598.16

Oct. 639 09 Total 32.7

Nov. 66 .05 “

Dec. 40 —d_.
TOTAL 5,82 8.16



ESTIMATE OF INFINITY y DOSE FROM SUMMED FILM

 

 

  

STATION #__127_ LOCATION____ NEW HAVEN, CONNECTICUT

42% , 1255 1256 1957
FormuleBest Best Best FormiaBest

Jen. 0.0 0.1% 0.4% 0.3

Feb. al 9 7 4

March wl 42 1.9 .8* 9

April 2 5.2 2.4 1.2% 3.8

May el 3.0 . 1.3 1.3 8

June - . i) 4% 4 oP) 6

July 2 wx 5 8

Aug. +2 2% 3 1.2

Sept. .6 o1* 8 1.1

Oct. 2 4* 2 1,0

Nov, i) aL 3 3

Deo, W 4 6 92

TOTAL 3.0 8.3 7.6 12.3

‘Jan, 0.9 n 2.0

Feb, 6 1.5

March 1.2 3.6 Pre-1954, 5.3

April 18 44 1954 3.0

May 1.5 1.6 1955 8.3

June 8 1.2 1956 7.6

July 7" 6 . 2 1957 12.3

Aug. 4 2 1958 12.7

Sept. 5 al 1959 131

Oct. 1.5 al Total 64

Nov. 1.9 ol

Dec, 1.0 +t

TOTAL 12.7 15.1
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STATION #_132 LOCATION____ JACKSONVILLE, FLORIDA __.

. 192 1253 . 2258 a

Jan. 0.04 0.04% 0.11 0,10

Feb. .06 .07 124 £26

March on 57 27% 038

April .07 Al 19% .67

May 20 3.83 2.23 3d 32

June 212 015% * 219 44

July «10 ,09% 48 2.02

Aug. .08 .06* 24 “79

Sept, 13 05% 24 1.48

Oct. 09 .09* 32 40

Nov. 16 .06 .08 113

Deo, 201 122 08 52

“TOTAL 1.07 44.04 2.78 7.50

1258 1239
FormaEst. Best

Jan, 0.48 0.74

Feb, 043 1.32

March 83 1.73 Pre-1954 0.92

April 1.11 .88 1954 1.07

May 152 81 1955 4.04,

June £30 .93 1956 -2.78

July .40 eal 1957 7.50

Aug. +24 18 1958 5.42

Sept, ay .08 1959 6.98

Oct. 15 “404 Total 28.7

Nov. 15 .10

Dee. 64 06

TOTAL 5.42 6.98

HB £ 2. «# w& wt KR KR we me Olek i
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ESTIMATE OF INFINITY y DOSE FROM SUMMED FILM

 

 

 

 

STATION #___132 LOCATION___ JACKSONVILLE, FLORIDA

A204 , 1225 1226 2232
Best Best Best FormulaEst,

Jan, 0,0 O.1* 0,2% 0.2

Feb. al ol “4 4

Mares. .7 2.1 4h .6

Aprs) 4 8 «3% 1.3

May oo) 6.9 4,0 6 3

June 3 3% 4 8

July 3 .1* 1.1 3.3

Aug. «2 oL* 5 1.2

Sept. 3 oL® 3 2.8

Oct. 2 1% -6 2%

Nov. 4 a 2 3
Dec. . eet — —L0_

TOTAL 3.6 7.3 9.4 13.3.

1238 1239
FormuleBest Best

Jan. 0.8 1.6

Feb, 7 2.6

March 1.7 343 Pre-1954 Aed

April 1.9 1.6 1954 3.6

May 1.0 1.4 1955 7.3

June 6 1.6 1956 5.4

July 1. 2 1957 13.3

Aug. 6 3 1958 11.2

Sept. 4 al 1959 13.3.

Oct. 5 wl Total 58

Nov. 4 2

Dec, wmDene i

TOTAL 11.2 13.1

EZ os a ok kh BG 2 ok kg gk ra
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STATION #___133 — LOCATION. MIAMI, FLORIDA

1234 - 4956

Jan, 0,05 9.02% 0.17% 0.13

Feb. .06 41 05 . 62h

March 15 231 12% .29

April .16 61 47% 25

May 36 4.04 2,10 264 220

June £25 .02% # 119 i)

July 221 4% 38 1,25

Aug. 12 09% 034 1.17

Sept. 10 04% 045 «35

Oct, 15 09% 30 045

Nov. 19 .08 «05 015

Deo, OL +17 08 22

TOTAL 1,81 4,08 3.% 507

1258 2222
FormuleFst. Best

Jan, 0.19 0.46

Feb, 14 73

March 19 1.30 Pre-1954 1,36

April 17 68 1954 1,81

May 134 81 1955 4.08

June 222 42 1956 3.24

July 15 19 1957 5.07

Aug. «41 612 1958 2.88

Sept. 21 .06 1959LB

Oct, +22 07 Total 23.4

Nov, 13 206

Dee. a 06

TOTAL 2.88 4.96

k4 ye
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STATION #__133 LOCATION___MIAMI, FLORIDA

1234, 1226 1227
FormulaBest Best Best Forumia._BestEst,

Jan, 0.1 0.0% 0.3% . 0.2

Feb. 2 8 es 3

Mexch a) 6 2k 5

April 8 12 “7* 5

May — 2.0 7.3 3.8 1.0 5

June 1.0 .O% 4 oo

July “7 2% 8 2.4

Aug. 3 wx 7 1.9

Sept. 3 ol* 1.0 6

Oct, A 1% 6 9

Nov. 4 a o 3

Deo. sneerDre a a nln

TOTAL 7.0 7,2 6.2 8,7

‘Bet ‘Hormlaeat
Jen, 0.3 . 1.0
Feb, 2 1.5

March 4 2.5 Pre-1954 5.9

April 3 1.2 1954 7.0

May 7 1.4 1955 7.2

June 4 7 1956 6.1

July 4 3 1957 8.7

Aug. 1.0. 22 1958 6.5

Sept. 5 wl 1959 _____962

Oct. 7 ol Total 51.

Nov. 4 a

Dec. 1.2 :t

TOTAL 6.5 9.2
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STATION #__134 LOCATION_WASHINGTON,D.C., SILVER HIT.

. 984 1235 1256 1227
FormaEst. Best Best BestEst,

Jen, 0.00 0.07% 0.20% 0.26

Feb. .07 .19 a) 32

March 04 93 0,50 56% 47

April 04 1,53 0.62 62% 56

May +04 2.85 1.67 w 1.17 235

June 09 29 24 64

July .06 .09* 124 47

Aug. .10 lx “4 228

Sept, 209 43% 240 a)

Oct. 08% .10* 125 227

Nov. «36% .12 27 yh
Dec, —— 27 ah 32

TOTAL 1.03 4.42 4.51 4.67

1258 . 2959
FormulaEst. Best

Jan, 0.34 0.70

Feb. 33 1.03

March 48 1.07 Pre-1954 0.86

April 1,16 2.34 1954, 1.03

May 33 72 1955 4.42

June 135 .48 1956 4.51

July .25 11 1957 4.67

Aug. 21 .08 1958 4.84

Sept, 5 605 1959 6.75
Oct. 26 05 Total 27.1

Nov. 44 204

Dec, ee) 08

TOTAL 4.84 6.75
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STATION #134 LOCATION WASHINGTON, D.C., SILVER HILL

12 , 4233 1236 1237
Best Best Best FormuleEst.

Jan, 0.0 0,1* 0.3% 0.4

Feb, ol 4 6 or)

March 2 1.8 1,0 ad 8

April 2 2.1 1,1 oe 1.0

May 2 Fob 3,0 a 1.8 6

June . 3 5 . 3 il

July 22 1* 6 8

Aug. 3 2 3 “4

Sept. 2 “7 9 1.0

Oct. woe o2% oY] i)

Nov. “7% 2 23 3
Deo, et ee 3 6

TOTAL 2.7 8.0 7.9 8.0

1258 2259

Jan. 0.6 1.5

Feb, 6 2.1

March 9 2.0 Pre~1954 3.0

April 2.0 402 . 1954 2.7

May 7 1.2 1955 8.0

June 7 8 1956 7.9

July 7 2 1957 8,0

Aug. oo ol 1958 10.3

Sept. 3 oi 19592

Oct. 8 ok Total 52

Nov. 1.2 ol

‘Dec. ed ie

TOTAL 10.3 12.5
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Sr?0_DEPOSTTION

STATION #137 LOCATION._CLEVELAND , OHTO

 

 

 

Jan, 0,09 0,08* 0,25% 029

Feb, 09 34 39 30

March 04 3.46 84 o32% 81

April 14 10.44 3,20 40% 2,28

May 07 1.92 0.95 1,07 44

June 15 31% 61 +65

July 07 020% 36 71

Aug. 12 .OL* 42 33

Sept. 218 08% 70 76

Oct, 34 06% u 52

Nov, 18 06 013 12

Dec, 23h . 225 21 __32

TOTAL 1.74 6.38 5.20 7.53

1208 1259.

Jan, 0.73 0.66

Feb, 229 96

March 324 1.39 Pre-1954 1.37

April 1.72 3.05 1954 1.74

May 07h 1.89 1955 6.38

June .65 242 1956 5.20

July 035 18 1957 7.53

Aug. 230 17 1958 7,01

Sept. .27 .08 1959 8.97

Oct, .6L .05 Total 38.2

Nov. 71 209

Dec, -40 «03

TOTAL 7,01 8.97
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ESTIMATE OF INFINITY y DOSE FROM GUMMED FILM

 

 

 

STATION #_137 LOCATION_CLEVELAND, OHTO

2234 , 1935 1937
FormulaBest Best Best Best

Jan, 0.1 0.2% 0.4% 5

Feb. .2 7 .6 5

March +2 6.7 1.6 be 1.4

April “7 19.4 7.5 6% 4.1

May 4 3.5 1.7 1.9 7

June 6 5* 1.4 1.2

July 12 «3% 6 1.2

Aug. 3 0% 7 5

Sept. 5 ix 1.2 1.2

Oct. 8 wx 12 1.2

Nov. 4 a i) 12
Dec, oe rennet anenY. —2_.

TOTAL 4.8 13.2 8.7 13.2

Best Best

Jan, 1.2 1.4

Feb. 5 1.9

March 5 2.6 Pre-1954 342

April 3.0 5.5 1954 48

May 1.5 3.3 1955 13.2

June 1.2 7 1956 8.7

July 9 3 1957 13.2

Aug. 8 3 1958 15.5

Sept. .6 wl 1959 16,40

Oct, 2.3 el Total 77

Nov, 2.1 el

Dec. 3 wl

TOTAL 15.5 16.4
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STATION #138 LOCATION CAPE HATTERAS, NORTH CAROLINA

. £934 1235 1230 4227
Best Best Best FormilaEst,

Jan, 0,05 2.02% 0.65% 042 } |

Feb. +04 ‘ 11 053 50

March .06 65 229% 256

April .02 237 224% 032

May 04 2.16 015 225

June O04 4* .26 .28

July .09 .06* . 27 2.12 1.20

Aug. 27 05% 227 60

Sept. 17 04% 18 1.14

Oct, .07 .03% 125 035

Nov. 33 oad 09 28

Deo. 403 22 .06 Sk

TOTAL 1.21 4.06 : , 3.24 6.41

1258 1259 ?
FormuleEst. Best od

Jen. 0.24 0,60

Feb, +25 ‘ 1.54

March 39 1.71 Pre-1954 1.23%"

“April .60 1.60 1954 1.21

May 17 277 1955 4.06

June 22 22 1956 324 i

July .10 023 1957 6.41

Aug. 15 04 1958 3.25

Sept. 124 09 1959 6.95

Oct, +13 .06 , Total 26.4

Nov. 32 04 ;

Dec, hh 205 -

TOTAL 3,25 6.95
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ESTIMATE OF INFINITY y DOSE FROM GUMMED FIIM

STATION #__138. LOCATION__CAPE HATTERAS, NORTH CAROLINA

 

 

2234, 1235 1256 1.232
FormuleBest Best Best Best

Jan, od 0.0* 1.0% 7

Feb, ok 2 9 a)

March 3 1,3 4% 1,0

April ok “7 o4® 6

May 22 3.9 3 “4

June ak 22% 9 oo

July 3 1X 5 2.0

Aug. 8 wie 5 9

Sept. “4 ol* 3 2.2

Oot. 2 0% 4 7

Nov, “7 A 2 6

Dec, Jit —4A— —1L_. —2_

TOTAL 3.4 7.4 5.7 11.4

Best Best

Jen. 0.4 1.3
Feb, 4 3.2

March 8 3.2 Pre-1954 4Bae

April 1,0 2.9 1954 3.4

May - 3 1.3 1955 7.4

June 4 oA 1956 Jed

July 2 4 1957 11.4

Aug. 4 ol 1958 6.8

Sept. .6 el 1959

Oct, 4 el Total 52

Nov. 9 ol.

Dec, 1.0 ae

TOTAL 6.8 13.1
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STATION #__139 .

 

 

LOCATION__ CONCORD,NEW HAMPSHIRE

 

 

 

1954 1955 1236 22

Jan, 0.05 0.02% 0.15% 0.09

Feb, 03 33 17 ell

March 01 47 -13* «32

April .02 1.95 1,13 27% 55

May 005 259 .60 45

June 03 ole a 18 29

July 07 06% ell 1.1, 0.65

Aug. 004, .08* 209 69

Sept. «16 .05* 27 1.22

Oct, .09 -O8* 12 24

Nov. 13 -06 old 15

Deo, 03 ell 222 233

TOTAL 0.71 3.17 ’ 2.44 3.09

1238 _ 1252

Jen, 0.16 0.45

Feb, 12 Al

March =) 90 Pre-1954 1,239

April 67 1.63 1954 0.71

May 52 .6L 1955 3.17

June .32 285 1956 2.44

July -20 12 1957 3.09

Aug. 12 .09 1958 3.70

Sept. 18 07 195953)

Oct, 23 .08 Total 21.6

Nov, 48 03

Dec, ath —2_...

TOTAL 3.70 5.31
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ESTIMATE OF INFINITYy DOSE FROM GUMMED FILM

 

 

 

STATION #139 LOCATION__QONCORDHAMPSHIRE

. 28h , 4252 1236 1232
pest Best Best Best

Jan, 0.1 0.0" 0.26 "0.2

Feo. ol 6 3 2

March ol 9 2% 5

April ol 3.6 2.1 4% 7 9

May 2 i.l 9 8

June. ol oe UF 4 5

July 2 ol 3 1.9 1.2

Aug. ee lt +2 ; 1.1

Sept. 4 ; oL* 6 1.9

Oct. 2 we 2 6
Noy. 3 2 3 3

Deo, OL —2. th —t_—

TOTAL . 9 57 4.4 8.7

Formuls._Rest Rest

Jen, 0.3 : 1,0

Feb. +2 8

March 8 1.7 Pre-1954 tySIE

April 1.2 3.0 19% 9

May = 1,0 1,1 1955 3.7

June . 6 1.4 1956 44

July ) oC 22 1997 8.7

Aug. 3 2, 1958 B.A
Sept. 4 ol 1959eT

Oct, 9 wl Total 44

Nov. vA °

Dec, 8 —l——

TOTAL 8.4. 9.7

ri iia.
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.



statron #__141

ESTIMATE OF Sr DEPOSITION FROM GUMMED FILM

LOCATION BOSTON, MASSACHUSETTS

 

Jen, 0,19 0.03 0.33% 0,22

Feb, 019 42 136 24

March .03 .100 «34% 53

April .03 2.22 1,13 .27% 92

May .02 £98 .63 .62

June 07 43 30 A)

July .09 .16* 17 .50

Aug. -.09 .12% ah 42

Sept. .40 .06* “AT .60

Oct. 46 .18* .20 i)

Nov. £39 .07 24 22

Dec, OL 115 220. 22

TOTAL 1,97 3.83 - 3.72 5.27

“Best Hest,

en, 0.60 0.72

Feb, -30 0.75

Maroh .75 1,11 Pre~1954 2.69

April 1.87 12.75 1954 1.97

May 79 él 1955 3.83
June 5A .68 1956 3.72

July ) Be 1957 5.27

Aug. £25 12 1958 7.07

Sept. 628 .05 1959 7.33

Oct, 132 205 Total 31.9

Nov, 53 04

Dec, ee? 210

TOTAL 7.07 7.33

Bf 2» 4 HB wt bk &B B oo -2 - kh £ LE

|



ESTIMATE OF INFINITY y DOSE FROM SUMMED FILM

 

 

 

 

STATION #__142 LOCATION__ BOSTON, MASSACHUSETTS

Jan, 0.2 0,1* 0,5% 0.4

Feb, 3 8 6 4

Maroh 2 1.9 5 8

April 2 4a 2.2 4* 1.6

May wl 1.8 ’ 1.0 1.2

June 3 7 6 7

July 3 .3% 4 8

Aug. 2 22k 12 ‘7

Sept. 1.0 1 1.0 1.0

Oct. 1.1 3% 4 7

Nov, 9 aL oo) 4

Deo, 0 3 6 6

TOTAL 4.8 8.8 6.7 9.2

FormulaBest Best

Jan, 1.0 1.6

Feb, 6 1.5

March 1.5 2eL Pre-1954 24.8

April 3.2 5.0 1954 4.8

May 1.6 1.4 1955 8.8

June 1.0 1.1 1956 6.7

July 8 2 1957 9.2

Aug. 6 2 1958 15.2

Sept. 7 ol 1959 2s

Oct. 1.2 ol Total 78

Nov. 1.6 od

Dec, Lud wl

TOTAL 15.2 9.0

bu pe ba Ry b } r k Kr££ BE 2 kk &
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STATION #2040

 

LOCATION__CORPUS CHRISTI,TEXAS

 

 

. 2954 2235 1226 1282
FormsEst. pest Best Best

Jan, 0,04 0.07% 0,11* 0,20

Feb, 12 234 08 223

March 216 26 ell* 42

April oL7 65 o14* 32

May 19 1,90 99 23 38

June 08 07% 08 70

July 05 .06* 14 +22

Aug. 05 04% 023 33

Sept. .09 08% 027 037

Oct, 10 06% +16 37

Nov, wll 18 19 16

Deo, tO 06 38. 20

‘TOTAL 1.16 2.86 1.87 4,00

—Formils__Best Best

Jen, 0.42 1.54

Feb, 38 2.06

March 34 085 Pre-1954 0,87

April «40 1,50 1954 1,16

May 124 «38 1955 2,86

June .06 226 1956 1,87

duly oil 09 1957 4.00

Aug. Pr) .06 1958 3.45

Sept. 19 206 1959 6.95

Oct, 26 204 Total 21.2

Nov, «18 005

Dec, aL. 26

TOTAL 3.45 6.95

BoB ow gb ow a oe - &w o@ vw 2 CE
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204

ESTIMATE OF INFINITY 7 DOSE FROM SUMMED FILM

 

 

  

STATION # — LOCATION___CORPUS CHRISTI, TEXAS

Jan, 0.0 0.2% 0.2% 0.3

Feb. 2 “7 ok 4

March 8 oP) 22% 7

April 1.0 1.2 2% 6

May 1.1 3.4 1.7 3 6

June- 3 we 2 1.4

July 2 oL* 3 4

Aug. ol on oe) oo

Sept. 22 oL® 6 6

Oct. 2 aL* 3 9

Nov, 3 3 4 4
Deo, 20 ei . 2 6

TOTAL bok 5.2 3.5 Th.

"Jan, 0.7 3.3

Feb, 6 4.1

March 7 1.6 Pre-1954 3.1

April .7 2.7 1954 44

May 5 7 1955 5.2

June ol 4 1956 3.5

July 3 al 1957 7.4

Aug, 22 ol 1958 7.5

Sept. 04 ol 195934

Oct. 9 ol Total 44

Nov, 5 al

Dec, 1,6 el

TOTAL 7.5 13.4
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STATION #__206

 

DEPOSITION

LOCATION__DALLAS,TEXAS

 

 

Jan, 0.04 0,03* 0.22% 0.15

Feb, mA 17 .40 +34

March 17 1.75 90 «29% 85

April .18 .87 64% 2.53

May 232 0.34 25.56 6.21 42 -61

June 17 20% 23 96

July 10 .08* 094 37

Aug. 205 .08% 20 49

Sept. .05 07% 1 1.64 .80

Oct, 27 12% +22 47

Nov. +10 .03 .12 27
Deo, 202 .10 i 3828

TOTAL 1.63 9,06 3.93 8.07

Jen, 0.48 0.48

Feb, 38 299

March 81 1.67 Pre-1954 1,84
April .93 1.58 1954 1.63

May 133 1,58 1955 9,06

June 246 46 1956 3.93

July +26 -12 1957 8.07

Aug. 32 10 1958 4.85

Sept. W 206 1959 7416

Oct, 19 205 Total 36.5

Nov, +27 +06

Dec, bee oe

TOTAL 4.85 7.16

z= + # SK wt k& Rk B aaa Kk yr
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ESTIMATE OF INFINITY y DOSE FROM SUMMED FILM

STATION #_206 LOCATION__DALLAS, TEXAS

 

 

 

1254, 1233 4256 1257
pest Best Best Best

Jan, 0,0 O.1* 0.4% 0.3

Feb, 2 3 6 6

March 9 3.3 1.8 4% 1.4

April 1.0 1.6 29% 4.6

May 2.10 1.8 46.3 11.1 7 1.0

June, 6 o3% ] 1.9

July 23 -1* 1.9 6

Aug. ol oL* 4 8

Sept, al -l* 2 2.6 1.3

Oct, .6 «2% 4 1,0

Nov, 7) el 22 oo

Dec, — 22 te 7 et

TOTAL 5.9 16.0 6.9 14.4

1238 1259
Best Best

‘Jan, 0.8 1.0

Feb, 6 1.9

March 1.6 3.1 Pre+-1954 8,2

April 1.6 2.9 1954 5.9

May 7 2.8 1955 16.0

June 8 8 1956 6.9

July “7 02 1957 14.4

Aug. 8 22 1958 10.0

Sept, 3 al 195933

Oct. “7 ol Total 75

Nov, 7 ol

' Dec, oe al

TOTAL 10.0 13.3

 & =e ao. wad, & wae i. & ~ a ze yes
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STATION #__209 LOCATION WICHITA, KANSAS

 

 

 

Jan, 0,04 0.03% 0.17% 0.17

Feb, 229 27 024 oad

March 07 1,67 0.61 228% 61

April .07 6.20 2.23 27% 1.05

May -40 4.17 1,65 72 1,56

June -21 38% 22 1.49 1,04

July .09 09% # 94 76

Se pees .03% 230 48

Sept. .10 .09% 40 4.31 1,65

Oct, 4 06% 13 46

Nov. 06 205 09 26

Deo, 09 12 enrol eo

TOTAL 1.70 5.57 3.93 8.42

Jan, 0.13 0.28

Feb, 28 46

March 36 11 Pre-1954 2.56

April 1.73 1.75 1954 1.70

May 49 1.08 1955 (5.57
June .67 48 1956 3.93

July 7 123 1957 8.42

Aug. 128 .08 1958 5.70

Sept. 034 .06 1959 5.67

Oct. 22 07 Total - 33.6

Nov, 18 .05

Dee, 2 a
TOTAL 5.70 5.67
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ESTIMATE OF INFINITY y DOSE FROM GUMMED FILM

STATION #209

 

LOCATION___WICHITA, KANSAS

 

  

 

1234, 1225 4226 4237
FormulaBestEst. FormulaBest Est.FormulaBest Est,FormaBest Est,

Jan, 0.0 0.1% 0.3% 0,3

Feb. 2 03 4 4

March 4 3.2 1 4% 1.0
April 4 11.4 Al 4x 1.8

May 2.4 7.6 3.0 1.3 2.6

June . 8 7% 4 2.7 1.8

July . 3 .l* 2.3 1.3

Aug, 4 1* 7 7

Sept. 2 wie 9 6.7 2.7
Oct. 3 ve 12 1.2

Nov. wl a 2 A)

Deo. 3 2 a ~——2_

TOTAL 6,1 10.2 7.8 14.5

Forma Best Est.

Forms

Best

Fst.

" Jan. 0.2 .6

Feb. ‘ oo a]

March 7 2.1 Pre-1954 9.8

April 3.0 3.2 1954 6.1
May 1.0 1.9 1955 10.2

June 1.3 8 1956 7.8
July 1.9 4 1997 4.5
Aug. ” a 1958 12.2

Sept, .8 a 1959 __10.3
Oct. 8 a Total 7.
Nov, . 2? .

Dec,

—

aS

__

TOTAL 12.2 20,3

a # #& «© wt £B 2 SK ~ me Aa
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STATION #211 LOOATION___SCOTISBLUFF, NEBRASKA

Jan, 0.04 0.04% 0.14% 0.14

Feb. .10 17 .19 .10

March .02 2.48 1,36 .20* £26

April .10 1.86 1.02 5s £78

May 31 6.13 1.43 4 15 1.05

June 227 .29% 258 1,60 .86

July .21 »23% 1.35 3.07 1.60

Aug. »24 14% 47 .86

Sept. 17 .08% Ade 1.53

Oot. _ «20 ll 16 -70

Nov. .08 27 .09 13
Deo, Ol a 12 36
TOTAL 1.75 5.38 4.45 8.37

Best Hast
Jen, 0,16 0,36

Feb, 17 645

March 637 1,08 Pre-1954 1.71

April ,68 1.23 , 1954 1.75

May 88 2.64 1955 5.38
June 1.13 1.21 1956 ne)

July .73 31 1957 8.37

Aug. .27 wae 1958 5,86

Sept. 30 .09 1959 7.67

Oct, 124 ,05 Total 35.2

Nov, 36 06

Dec, are! er

TOTAL 5.86 787



ESTIMATE OF INFINITY y DOSE FROM SUMMED FILM

LOCATION__SOOTTSBLUFF,NEBRASKASTATION #211

 

-
—
—
,
.

 

 

12% , 1235 2256 1252
Best Best Best Best

Jan. 0,0 0.1% 0,2* 0.3

Feb. 2 3 3 2

March ol 4.8 2.6 «3% 4

April 23 3.5 1.8 8% 1.5

May - 1.8 4.8 2.6 4 3 1.8
~ June . 1,0 25M 1 2.0 1.6

July 7 4% 3.0 5.0 2.7

Aug. “7 22% 1.0 1.4

Sept. 4 oL* 9 2.4

Oct. ) 2k 3 1.4

Nov. 2 5 2 3

Deo, a eh ae ia”

TOTAL 6.2 9.7 8.7 14.6

1258 1209
Best Best

Jan, 0.3 0.8

Feb, 3 A)

March 7 2.0 Pre-1954 4.8

April 1,2 2.2 1954 6.2
May 1.7 4.6 1955 9.7

June 2.2 2.0 1956 8.7

duly 2,0 5 1957 14.6

Aug. 7 2 1958 13.2

Sept, 7 al 1959 13.6

Oct. 9 2 Total 71

Nov. 1.1 .

Dec, wee

TOTAL 13.2 13.6

Som a & « dk me aa kak
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OFDEPOSITIONGUMMED

STATION #212 LOCATIONDAKOTA.

 

 

 

Jan, 0,04%* 0.02% 0,08% 0,08

Feb. 06 .20 alee : .09

March .02 34 015% 219

April .02 237 oah® , 044

May .16 2.79 1,14 292 60

June 19 47K a 37 37

» July 18 21% .89 10.70 3.70

Aug. .20 19% 243 .82

Sept. 13 15% 044 .87

Oct. 10 13% .20 044

Nov, .07 005 02 -06

Dec, 03% et. 3. 22

TOTAL 1.20 3.70 3,68 8.25

Jen, 0.16 0.19

Feb, .05 18

March . 38 47 Pre-1954 2.05

April 56 1.10 1954 1.20

May AT | 1.15 1955 3.70

June 43 ol 1956 3.68

July 29 .10 1957 8.25

Aug. 125 .07 1958 3.30

Sept. .15 .10 19593.96

Oot, 228 .06 Totel 26.1

Nov, .16 05

Deo, a Ok

TOTAL 3.30 3.96

B £ 2» &@ & 6 bk k 8 kh fo lw Ulu lk ast



ESTIMATE OF INFINITY y DOSE FROM GUMMED FIIM

 

   

 

STATION #_212 LOCATION_RAPIDDAKOTA

a2 , 1222 1230 1257
Best Best Best Best

Jan, 0.0% 0,0* 0,1* 0.1

Feb. el 4 BK od

March ol 6 .2% 3

April ot i,l 4% 8

May 9 5.0 2.2 & 1.0

June . 7 8% a 7 1.0

July 6 .o¥ 2,1 17.3 7.3

Aug. 6 «3% 1.0 1.3

Sept, 3 2% 1.0 1.4

Oct. 2 “2% Lk 9
Nov. .2 a 0 ol

Dec, 1K 3 2 :
TOTAL 3.9 6.7 7.2 15,2

“Forma“Best Eat.FormulaBest Fst,

"Jen. 0.3 0.4
Feb, . . ot “4

March 7 x) Pre-1954 10.7

April 9 2.0 1954 3.9

May 9 2.0 1955 6.7
June 8 8 1956 7.2

July 8 2 1957 15.2

Aug, 6 al 1958 7.2

Sept, 3 ot 1959

een

FY

Oct. 1.0 1 Total 58

Nov, ad el

Dec, to

—

aL

TOTAL 7.2 7.2
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DEPOSITION

STATION #26 LOCATION_=INNEAPOLIS, MINNESOTA

 

 

 

FormaBest Est.Formuis.BestEst, FormasBest Est,| FormulaBest Fst,

Jen, 0.04% 0.02% . 0.16« 0.13
Feb. .06 4 012 oak

Maroh: UY 39 .18% 1.07
April wll 55 48% 58

Mey 07 2.70 1.29 1.24 1.17

June 16 36% 93 78

July 17 .23% 297 1.84

Aug. 19 12% 56 +72

Sept, oak 16% 53 1.07

Oct, «2h «24% .48 4?
Nov. 119 .98 18 wu
Deo. 03% 133 5 12

TOTAL 1.61 3.91 5,58 8,90

Jan. - 0.23 0.47

Feb. 15 «30

‘March 3B at Pre-1954 1.44

April 1.80 1.55 1954 1.61
May 1.16 2.30 1955 3.91

June 85 81 1956 5.58

July 2? 29 2957 8.90

Aug. 57 B 1osa 6.25

Sept, (20 10 1959 6,67

Oct, 140 10 Total 3404

Nov. 37 7
Dec, ng 0

TOTAL 6,25 6.67



 

STATION #__216

ESTIMATE OF INFINITY 7 DOSE FROM SUMMED FIIM

LOCATION__MINNEAPOLIS ME TA ‘

 

1934 , 3235 © 2258

Jan, 0.0%» 0.0% 0,3 0.2 I

Feb, wl 3 ai 3

March 8 7 3 1.7

April 5 1.0 7% 1.1 .

May 3 6.6 2.5 1.9 2.0

June 6 .6% 1.8 1.4

July © 5 4h 1.3 3.0 [

Aug. 5 12% 1.2 1.1

Sept. 5 «3% 1.2 1.8

Oct. 6 Ae 29 1.0

Nov. 4 2 3 3
Dec, Li 6 te 1.3

TOTAL 4.9 7.21 10.3 15.2 :

Jen, 0.4 1.0 :

Feb. 2 6

March 3 2 Pre-1954 6.2

April 3.1 2.8 1954 4.9

May 2.3 4.0 1955 7.2

June 1.6 1A 1956 0.3 F

July 7 5 1957 15.2

Aug. 1.5 62 1958 13.4

Sept. 5 wl 195992

Oct. 1.4 el Total 69

Nov. 1.1L od

Dec, 3 et _

TOTAL 13.4 11.8
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�S�T�I�M�A�T�E�O�F �S�r�?�©�_�D�E�P�O�S�I�T �G �F�I�L�M

� 

� � 

� 

� 

�3�T�A�T�I�O�N�# �2�1�9 �L�O�C�A�T�I�O�N�D�E�S�M�O�I�N�E�S�,�I�O�W�A

�1�2�0�4 �4�2�5�3 �1�9�3�6 �1�2�0�%
�B�e�s�t�B�e�s�t �B�e�s�t�E�s�t�, �F�o�r�m�u�l�a�B�e�s�t�E�s�t�,

�J�a�n�, �0�,�0�4�*�* �0�.�0�5�% �0�.�9�1�* �0�.�1�7

�F�e�b�, �0�7 �«�2�9 �2�2�8 �s�a�l

�M�a�r�a�h �1�6 �1�.�9�4 �0�.�8�6 �0�3�% �5�2

�A�p�r�i�l �1�4 �1�,�6�1 �1�,�0�2 �.�0�3�* �2�.�1�2

�M�a�y �0�7 �9�.�0�2 �1�.�4�7 �1�.�3�4 �9�9

�J�u�n�e �«�1�3 �-�2�0�* �. �3�3 �8�1

�J�u�l�y �1�6 �1�6�% �6�2 �1�.�8�8 �1�.�5�3

�A�u�g�. �0�2�2 �o�L�2�* �1�,�1�3 �1�,�4�0

�S�e�p�t�. �2�2�2 �.�0�8�% �«�9�4 �1�.�5�5

�O�c�t�, �2�7 �1�8�% �«�3�9 �1�,�2�6

�N�o�v�, �1�9 �3�9 �2�k �.�2�0

�D�e�c�, �0�3�4�% �2�1 �1�1�2 �2�h

�T�O�T�A�L �1�.�7�0 �5�.�0�4 �5�.�9�3 �1�0�,�9�9

�1�2�5�8
�B�e�s�t�B�e�s�t�K�a�t�.

�J�a�n�, �0�,�1�7 �O�n�a

�F�e�b�, �1�8 �4�8

�M�a�r�c�h �3�1 �1�.�6�0 �P�r�e�-�1�9�5�4�2�.�0�6

�A�p�r�i�l �2�.�2�3 �: �2�,�3�7 �1�9�5�4 �1�.�7�0

�M�a�y �7�1 �2�.�8�1 �1�9�5�5 �2�2�0�4

�J�u�n�e �2�7�8 �4�4 �1�9�5�6 �5�.�9�3

�J�u�l�y �8�3 �1�7 �1�9�5�7 �1�0�.�9�9

�A�u�g�. �4�3 �1�5 �1�9�5�8 �6�.�8�2

�S�e�p�t�, �«�3�5 �.�0�9 �1�9�5�9�8�.�7�6

�O�c�t�. �3�1 �0�5 �T�o�t�a�l �4�1�,�3

�N�o�v�. �3�5 �0�4

�D�e�c�. �1�7 �£�9

�T�O�T�A�L �6�.�8�2 �8�,�7�6



� 

�E�S�T�I�M�A�T�E�O�F�I�N�F�I�N�I�T�Y�y �D�O�S�E�F�R�O�M�G�U�M�M�E�D�F�I�L�M

� � 

� 

�S�T�A�T�I�O�N�#�_�2�1�9 �L�O�C�A�T�I�O�N�_�_�D�E�S�M�O�I�N�E�S�,�T�O�W�A

�J�a�n�. �0�,�0�%�* �0�.�1�% �0�,�8�% �0�.�3

�F�e�b �e�l �6 �0�5 �4

�M�a�r�c�h �8 �3�.�8 �1�.�7 �5�% �8

�A�p�r�i�l �8 �3�.�0 �1�.�8 �.�5�é!" �3�.�8

�M�a�y �3 �1�6�.�4 �2�.�6 �2�.�1 �1�.�7

�J�u�n�e �. �1�5 �1�4�% �P �.�6 �1�.�5

�J�u�l�y �P�r�] �3�% �1�.�4 �3�.�1 �2�.�5

�A�u�g �.�6 �2�% �2�.�5 �2�.�2
�S�e�p�t�. �_ �6 �~�l�* �2�.�1 �2�.�5

�O�c�t�. �7 �3�% �7 �3�.�2

�N�o�v�. �6 �.�6 �4 �4

�D�e�o�. �L�e �w�e�e�t  ��h �t�l�e

�T�O�T�A�L �5�.�6 �9�,�1 �1�2�,�3 �1�9�.�7

�1�2�3�8 �1�2�5�9

�J�a�n�, �0�.�3 �1�.�0
�F�e�b�, �3 �1�.�0

�M�a�r�c�h �.�6 �3�.�0 �P�r�e�-�1�9�5�4 �8�.�5

�A�p�r�i�l �3�.�8 �4�.�3 �1�9�5�4 �5�.�6

�M�a�y �1�A �4�.�9 �4�1�9�5�5 �9�.�1
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