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January 31, 1970. We are grea
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implement the human diet and bone svudies a
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the basic aim cf estimating the exposure o
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good mimor to scientists from many areas of the
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He was an independent thinker whose ideas and
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ABSTRACT

This report presents current data from the HASL Fallcut Prcgram,

the National Radiation Laboratory in New Zealand, the Department
of Scientific and Industrial Research in New Zealand, The EURATOM

Joint Nuclear Research Centre and The Radiological Physics Divisicn

at Argonne National Laboratory. The initial section consists cf

interpretive reports and notes covering the following topics:

radium-226 in diet, plutonium-239 anomaly in the troposphere, and

the quality of radiochemical analyses in the HASL surface air samp-
ling program. Subsequent sections include tabulations of radio-

nuclide levels in stratospheric air, surface air, failout, milk,

Other diet components, and tap water. A bibliography cf recsant

publications related to radionuclide studies is also presented.
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INTRODUCTION

Every three months, the Health and Safety Laboratory issues a report

summarizing current information obtained at HASL pertaining to fallout.

This report, the latest in the series, contains information that he-

came available during the period from December 1, 1969 to March 1, 1970.

The next report is scheduled for publication July 1, 1970. Preceding

reports in the series, starting with HASL-42, "Environmental Contamina-

tion from Weapons Tests", and continuing through HASL-224, (this report)

may be purchased from the Clearinghouse for Federal Scientific and Tech-

nical Information, National Bureau of Standards, U. S. Department of Com-
merce, Springfield, Virginia 22151. A complete listing of these Fallout

Program Quarterly Summary Reports is given on the title page of this

report.

To give a more complete picture of the current fallout situation and to
provide a medium for rapid publication of radionuclide data, these quar~

terly reports often contain information from other laboratories and pro-

grams, some Of which are not part of the general AEC program. To assist

in developing, as rapidly as possible, provisional interpretaticns of

the data, special interpretive reports and notes prepared by scientists

working in the field of fallout are also included from time to time.

Many of these scientists are associated in some way with the general AEC

program. Information developed outside of HASL is identified as such and

is gratefully acknowledged by the Laboratory. In this report, data from
the EURATOM Joint Nuclear Research Center at Ispra, the Division of Radic-

logical Physics at Argonne National Laboratory, the National Radiation
Laboratory in New Zealand and the Department of Scientific and Industrial

Research in New Zealand, are given.

A portion of the radiochemical analyses either have been or are being

Carried out by commercial laboratories under contract to the HASL En-

vironmental Studies Division. The results of these analyses are repor~

ted as part Of HASL's regular fallout program. The contractor analytical

laboratories which provided data are Nuclear Science and Engineering Cor-

poration, Pittsburgh, Pennsylvania; Isotopes, Inc., Westwood, New Jersey;

Radiochemistry Incorporated, Louisville, Kentucky; Tracerlab, Division of

LFE, Richmond, California (now Trapelo Division/West); Controls for Radia-
tion, Inc., Cambridge, Mass.; Hazleton-Nuclear Science Corporation, Palc

Alto, Califf'.; Food, Chemical and Research Laboratories, Inc., Seattle,

Washington; Tracerlab, Division of LFE, Waltham, Mass: U. S. Testing Co.,

Inc., Richland, Washington, Custom Nuclear Co., Mountainview, California.

and Ledoux and Co., Teaneck, New Jersey.

This report is divided into four main parts:

1. Interpretive Reports and Notes

2. HASL Fallout Program Data

3. Data from Sources Other than HASL

4. Recent Publications Related to Radionuclide Studies
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INTERPRETIVE REPORTS
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NOTES
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RADIUM-226 IN THE DIET OF TWO U. S. CITIES

I. M. Fisenne and H. W. Keller

A revised estimate of the daily radium-226 dietary intake in three

cities (New York City, Chicago and San Francisco) was reported in

April 1969. °)) At that timé, a comparison of the 1960 and 1966 diet

estimates showed that the 1966 values were from 27% to 50% lower than

the 1960 values. This difference was due to the change in the analytical

procedure for radium-226. To obtain a more representative estimate of

dietary intake, a second food sampling from the New York City and

San Francisco was analyzed for radium-226. No Ghicago diet samples

were available for analyses, since food sampling from this city was term-

inated in 1968. Samples of New York City and San Francisco area tap

water were also analyzed for radium-226,

The HASL food sampling program is described in HASL-200. ¢”? The

tap water samples from New York City represent an integrated one month

collection. The San Francisco area tap water sample was collected on

a single day.

The radium-226 diet level estimates are shown in Tables 1 and 2.

Duplicate sample analyses are also listed. The yearly consumption

, (3)
figures are taken from a U. S. Department of Agriculture report.

The average daily intake of radium-226 in the two cities may be com-

puted from these data.

New York City San Francisco

1.7 pCi/day 0.8 pCi/day
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These values do not include the contribution of radium-226 from tap

water. However, the radium-226 content of the water is low and would

not materially increase the daily intake estimate.

New York City San Francisco

0.011 pCi/liter 0.015 pCi/liter

Comparison of the two surveys in Tables 1 and 2 shows that although

individual food types may vary by more than a factor of 2, the average

daily intake for each city varies by less than 20% or within expected

experimental error. It should also be noted that both the 1966 and 1968

food samplings were collected at mid-year so that possible seasonal

variation was not studied. [It seems unlikely that a significant seasonal

variation in dietary radium-226 would exist for a given location.

The California State Department of Health has estimated the daily

radium-226 intake of individuals receiving a hospital diet. The average

daily radium-226 intake for Berkeley, California hospital diets from

(4)
Similar diets collected

(5,6,7)

November 1967 to June 1968 was 0.4 pCi/day.

from April to December 1968 in San Francisco averaged 1.3 pCi/day.

The radium-226 content of human bone from New York Cityand

San Francisco is 0.036 pCi/g Ca and 0.031 pCi/g Ca, respectively, Since

the dietary radium-226 levels for these cities are different by about

a factor of two, it would be expected that the bone levels would reflect

this difference. We suggest that a particular dietary component or a

combination of a few components may control the radium-226 level in man.

Little is known about the availability of radium-226 from foodstuffs,

but there is indication that it is quite variable. We are initiating a

few studies to attempt to correlate radium-226 bone levels with particular

dietary components.
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TABLE 1

Radium-226 in New York City Diet
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1966 1968 Average

Dairy Products 200 216.0 0.25 50 0.30% 60 0.25 sof
0.19% 38

Fresh Vegetables 48 18.7 0.50 24 1.6 77 1.1 53
1.6 77

Canned Vegetables 22 44 0.65 14 0.68 15 0.47 15

Root Vegetables 10 3.8 14 1.2 12 1.3 13

Potatoes 38 3.8 2.8 106 1.7 65 2.3 87

Dry Beans 3 2.1 1.1 3.3 0.98 2.9 1.0 3

Fresh Fruit 59 9.4 0.43 25 0.20 12 0.32 19

Canned Fruit 11 0.6 0.17 1.9 0.15 1.7 0.16 1.8
0.16 1.8

Fruit Juice 28 . 2.5 0.42 12 0.90 25 0.66 18

Bakery Products 44 53.7 2.8 123 1.7 75 2.3 101

Flour 34 6.5 1.9 65 2.3 78 2.1 71

Whole Grain Products 11 10.3 2.2 24 2.7 30 2.5 28

Macaroni 3 0.6 2.1 6.3 1.4 4.2 1.8 5.4

Rice 3 1.1 0.76 2.3 3.3 9.9 2.0 60
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TABLE 1

Radium-226 in New York City Diet ' bi

1966 1968 Average
kg g Ca pci pci pci pci pci pci

Diet Category 5x ye ke yr “ke yr —ke Fr

Meat 719 12.6 0.01 0.8 0.02 1.6 0.02 1.6

Poultry 20 6.0 0.76 15 0.10 2.0 0.44 8.8

0.11 2.2

Eggs 15 8.7 6.1 92 14 210 10 150
14 210

Fresh Fish 8 7.6 0.67 5.4 1.1 8.8 0.89 7.1

Shellfish “1 1.6 0.80 0.8 0.90 0.9 0.85 0.9

Yearly Intake 370 584 .8 680.2 639.6
Daily Intake pCi/g Ca | 1.6 1.8 1.7
*Two different samples
tAverage of three samples
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Diet Category

Dairy Products

Fresh Vegetables

Canned Vegetables

Root Vegetables

Potatoes”

Dry Beans

Fresh Fruit

Canned Fruit

Fruit Juice

Bakery Products

Flour

Whole Grain Products

Macaroni

Rice

Meat

kg_
ye
200

22

10

38

39

11

28

44

34

11

79

TABLE 2

Radium-225 in San Francisco Diet

1966

216.0 0.10

18.7 0.48

4.4 0.35

3.8 1.2

3.8 0.14

2.1 0.72

9.4 0.25

0.6 0.70

2.5 0.33

53.7 1.2

"6.5 1.4

10.3 2.1

0.6 2.6

1.1 0.24

12.6 0.01

pci

20

23

7.7

12

5.3

2.2

15

7.7

9.2

33

48

23

7.8

0.7

0.8

1.5

0.33

1.4

2.2.

‘1.7

0.33

0.02

38
42

7.9

15

13

2.0

16

ho
pe

e

22

70

48

24

5.l

1.0

1.6

Average

0.09 18

0.66 32

0.36 7.9

1.4 14

0.24 9.1

0.70 2.1

0.26 15

0.44 - 4.8

0.56 16

1.4 62 -

La 48
2.2 2k

2.2 6.6

0.29 0.9

0,02 1.6
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Radium-226 in San Francisco Diet

 

 

 

1966 1968 Average

Poultry 20 6.0 0.43 8.6 0.38 7.6 0.41 8.2

Eggs 15 8.7 2.0 30 1.5 23 1.8 27

Fresh Fish 8 7.6 0.40 3.2. 0.11 0.9 0.26 2.1

Shellfish 1 1.6 1.9 1.9 1.1 1.1 1.5 1.5

Yearly Intake 370 279.1 317.2 300.8
Daily Intake pCi/g Ca 0.75 0.86 0.81
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All of the values reported by the contractor are corrected for a

reagent biank. sc that the blank values reported here reficet the con

handling at HASL and at the contractor laboratory.

Table 1 lists the results cf the analyses of the blanks for each

nuclide. In general these data indicate low levels of contamination

for most of the nuclides, however it is significant to note that the

average Pu-238 biank rose from C.C04 dpm in 1967 to 9.22 dom in 1968.

Because the amount of Pu-233 found ir surface air sampies is fre-~a

quentiy in the range of 1 dem this blank may represent a significant

fraction of the total activity.

The results of analyses on standard samples are shcwn in Table 2.

JThese data are indicative of the accuracy cf the radiochem.cai anal-

yses. The values shown are the average percert deviaticns between the

added activities and the results reported by the contractor. Aithough

most of the results are satisfactory, there appears tc be a large pesi-

tive bias in the Pu~238 values for mich of 1968, which cannot be ac-

counted for by the increase of the blank ccntamination. Samples sub-

mitted to the contractor during 1969 which were prepared with a new

i
Tstandard solution do not exhibit this bias, and it is therefore pre-

bable that the pcoor results reflect a degeneration cf the Pu-233 star~

dard solution used for the preparation of the 1968 quality centrol

samples.
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All of the values reported by the contractor are corrected for a

reagent biank. sco that the blank values reported here refiect the con-

taminaticn of the filter material both during manufacture and Guring

handling at HASL and at the contractor labcratory.

Table l lists the results of the analyses of the blanks for each

nuclide. In general these data indicate low levels of contamination

thectfor mest of the nuclides, however it is significant to note tha

a
]average Pu-238 biank rose from C.0C4 dpm in 1967 to 9.22 dom in 1968.

Becsuss the amount Of Pu-2383 found in surface air sampies is fre-~

quently in the range of 1 dom this blank may represent a significant

fraction cf the total activity.

The results of analyses on standard samples are shcwn in Table 2.

These data are indicative of the accuracy cf the radiochemical anal-

yses. The values shown are the average percert deviaticns between the

added activities and the results reported by the contracter. Although

most of the results are satisfactory, there appezrs to be a large pesi-

tive bias in the Pu~-238 values fer much of 1968, which cannot be ac-

counted for by the increase of the blank ccntamination. Samples sub=-

mitted to the contractor during 1969 which were prepared with a new

standard solution do not exhibit this bias, and it is therefore pre-=

bable that the peor results reflect a degeneration cf the Pu-2338 star-

dard solution used for the preparation of the 1968 quality control

samples.
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January

February

March

April

May

June

July

August

September

October

November

December

Table 1

Quality Control Results - Blanks - 1968

 

(Values in dpm/sample + 1 std. Deviation)

Fe~55 Sr-89 Sr-930 2r-95 Cs-137 Ce-141 Ce-144 Pu-238 Pu-239 Stable Pb

42+67 7,544.6 0+ .5 2.54.9 -- 13473 1.543 .4 344.05 044 ,02 --

24459 -—- 0,541.5 3 ,0+6 .0 -- -- 2,043.0 L L -—-

624137 -- 23.6412 .4 0+6 .4 _ -- 6 .744.1 -18+.01 -09+ .03 -—-

0+156 -- Ox .03 1.4+13 cata -- 5.442 .5 Os .04 O+ .03 ~

0+86 -- O+1.1 028.8 -— -- O+3 .3 -29%.05 03+ .02 --

96272 _ 1.6244 .3 3.14+6.1 -= -- 0+1.9 374.05 0 + .03 --

-—— 7.1420.1 0.541.3 0.947 .2 0,240.4 -- 2.1+2.8 36411 -12+ .10 --

-- 042 .3 0.540.4 9.344.4 0.744 .0 -- 2.041 .6 -29+ .07 ,O5+ .05 -—

-—- O+1.5 O+ 0.4 2.843 .0 1.5+0.5 -- 1.6+1.6 -41+ .06 0 +.03 --

-- -- 0+ 2.3 — 5 .240.7 -—~ 3 .0+6 .6 21+ .03 0 +.02 -03

-- -- 0.14+0.8 5.7#8.8 0.940.5 -- 0.94+2.8 .06+ .03 0 +.03 --

-- -- 0.943 .2 13.5416 .1 0.140.5 -- 2294270 -li+ .09 0 +.07 0.0

indicates sample lost

indicates no analysis  
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Table 2

Quality Control Results -— Standards-1968

(Average values in % Deviation)

 

 

Stable

Fe=-55 Ssr-89 Sr-90 2r-95 Cs-137 Ce-144 Pu-238 Pu-239 Pb

January 12.5 -12.5 =~4 .0 -13 .0 -~ =2 .0 -8.5 ~3..5 -—

February 18.0 | -— -16.0 -19.5 -- -1.5 17.0 3.0 ==

March 21.5 -= -1.0 ~21.0 -= -3 .0 15.5 0.5 -~

April 5.5 -- -5.5 -13 .5 -- 0.5 16 .0 -0.5 ~~

May -5.0 -- -22 ,0 -22 .0 -— 2.5 9.5 1.0 -—

June 13 .0 -- -~9 .0 -16.0  -- 3.5 10.0 1.0 --

July -- -- 1.0 -6 .0 11.0 10.0 10.0 1.0 ~-

August -— 66.5 -13 .5 -6 .0 -5 .0 -2 .0 29.0 “3.5

September -- -11.5 -6.5 -7.0 -8.0 2.0 9.0 0.5 ~- .

October -- -- -3.5 -— -6 .0 1.0 26.5 2.0 | 11.3

November -- -- -1.5 -11.5 - 8.0 39.0 6.1. 27.0

December -- -- -5 .0 -14.8 1.0 4.5 35.0 3.9 2.7

NOTE: -- indicates no analysis. _
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Plutonium-239 Anomaly in the Troposphere

by H. L. Volchok, (HASL)

P. W. Krey, (HASL)

During the period mid-1968 through mid-1969, some unusual be-

havior of Pu-239 relative to Sr-90 has been observed in surface air.

For many months and at many surface air sampling stations in the North-

ern Hemisphere, the ratio Pu-239/Sr-90 exceeded all values in the stra-

tosphere at comparable times. Although a number of possibilities are

discussed in this paper, this apparent enrichment of Pu-239 is not

readily explainable.

Most of the Pu~239 existing in the world came about by the inter-~

action of enormous neutron fluxes in atomic explosions with the U-238

present in such devices (1,2) or from unfissioned Pu-239 from the cores

of the weapons. Much smaller amounts may have been released to the

environment by a variety of accidents and incidents on the earth's

surface such as airplane crashes at Thule, Greenland, and Palomares,

Spain (3) or the recently publicized contamination in the neighborhood

of Rocky Flats, Colorado (4). Sr-90 on the other hand has been re-

leased to the atmosphere mainly in nuclear explosions as a product of

the fission reaction. Since the major production modes of these two

radionuclides are very different, their. distribution in the stratos-

phere and surface air have been studied for some time.
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Stratospheric Data

The Pu-239/Sr-90 ratios at 19.2 km and just above the tropopause

are illustrated in Figures 1 and 2 for the period August 1967 through

April 1969. These figures were constructed from data obtained in Pro-

ject Airstream (5,6,7,8) and represent the minimum and maximum alti-

tudes routinely sampled in this program. Since the tropopause height

varies with latitude, the altitudes in Figure 2 also vary as follows:

Latitude Altitude

75°N-65°N 12.2 km

6 5°N-36°N 13.7 km

36°N-3 49s 15.2 km

34°s-51°s 13.7 km

Figure 1 shows that at the higher altitude, the Pu-239/Sr-90 was

uniformly less than 2% in both hemispheres, until the debris from the

6th Chinese test of June 1967 was intercepted in the last quarter of

the year. At this point the ratio rose to greater than 2 but less

than 3% and essentially remained within this range through all of 1968.

The contours suggest that this debris at 19.2 km crossed the equator

into the Southern Hemisphere in the spring of 1968 and influenced the

ratio to as far south as the Airstream sampling network extends, 51°s,

I - 15
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Figure 1 further shows that the French thermonuclear tests in

mid-1968 abruptly ended the influence of the 6th Chinese test debris

in the Southern Hemisphere, plunging the ratio to below 1%. The

Chinese 8th test in December of 1968 apparently generated a ratio of

Pu-239/Sr-90 of about 2% since the pattern in the Northern Hemisphere

was not markedly affected in early 1969.

The Pu-239/Sr-90 in the lower stratosphere, just above the tropo-

pause, is illustrated in Figure 2, and exhibited a similar pattern with

one striking difference. At this altitude the high ratios generated

by small French tests in the Southern Hemisphere in mid-1967 are clearly

seen. Most important to note, however, is that in the Northern Hemis-

phere the highest ratios observed in the entire period shown were

greater than 2.5% but less than 3%, and in early 1969 virtually all of

the data were below 2.5%. This observation holds true not only for the

lowest stratosphere but also for altitudes as high as 19.2 km (Fig. 1}.

Surface Air Data

The Pu-239/Sr-90 ratios in surface air for the period 1966 through

mid~1969 are shown in Figure 3. This figure was derived from the data

Obtained in the Health and Safety Laboratory (HASL) Surface Air Sam-

pling Program (9).

I - 16
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Since the onset of our surface air analyses for Pu-239, in late

1965 through the beginning of 1968, rarely did any sample from the

Northern Hemisphere indicate a ratio in excess of 2.5%, and the few

that did were always analytically suspect. This relative constancy of

the ratio had been noted by other investigators in earlier studies of

stratospheric samples (1). In the Southern Hemisphere, high ratios in

surface air were seen closely following the small French Tests in 1966

and 1967. The peak ratios appear to be displaced poleward relative tc

the reported latitude of the Southern Hemisphere tests. Recognizing

that some debris from these tests did enter the lower stratosphere and

that these peaks prevailed throughout the spring of each year, we feel

that the geographical and temporal extent of the highs are not un-

expected.

As a result of the 6th Chinese test (June 1967) most of which was

deposited in the stratosphere, the gradual rise in the Pu-239/Sr-90 in

the Northern Hemisphere surface air from less than 2% in mid-1967 to

almost 3% by mid 1968 was not surprising. Starting with June 1968,

however, and persisting well into 1969, numerous samples were measured

with ratios over 3% and a few even exceeded 4%. From Figures 1 and 2

it seems clear that ratios such as these could not be derived from the

debris in the stratosphere without some fractionation of these two nu=

clides between the tropopause and the earth's surface.
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Discussion

There are at least five possible explanations for the anomalously

high Pu-239/Sr-90 ratios observed in surface air since mid-1968. These

are as follows:

1. Systematic analytical bias. The possibility of a systematic

error in the radiochemical analyses seems very remote because

through the period of anomalous ratios, both the stratospheric and

surface air samples were analyzed by a single contractor laboratory

(Trapelo/Wwest). The performance of the contractor during this period

was monitoried by analysis of coded quality control samples and found

to be excellent. Furthermore, the data are seen to be internally

consistent, allowing for relatively smooth contouring.

2. Non-representative sampling. The representativeness of the

Samples in both the Airstream and Surface Air programs have always

been considered adequate. The filter media, the particle size of

the debris, the face velocities and the general conditions of

sampling were all considered in design of the equipment in these

programs. In this light, erratic bias in the samplers seems highly

unlikely. In addition the continuing balance in the Sr-90 budget in

I - 18 . pt!
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all compartments of the earth's atmosphere and on its surface (10)

| suggests that the overall representativeness of the data is good.

3. Transport of debris from regions of higher ratio in either the

troposphere or stratosphere. Figures 1, 2, and 3 clearly eliminate

this possibility in that from mid-1968 there are no other data in

either the stratosphere or surface air of either hemisphere with

ratios as high as the anomalies under consideration. In view of our

conclusion regarding the representativeness of the data, it appears

that there are no hidden compartments cr pockets in the atmosphere

containing unexpected debris.

4, Tropospheric injections of Pu-239. A few major injections of

Pu-239 in 1968 could theoretically have produced the high Pu-239/Sr-90

Observed from mid year onward. The actual amount of “excess® Pu=-239

in the surface air during the pericd of the anomaly, that is the

amount not accountable as coming cut of the stratosphere, was esti-

mated by using average ratics and Sr=-90 concentrations. It was found

that 22% of the surface air ratio (on the average) was excess, which

is equivalent to about 2 X 1079 dpm/m? of unaccountable Pu=-239.,

IT - 19
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An upper and lower limit of the average monthly tropospheric

inventory of the excess Pu-239 was then estimated from the above re-

sult, depending upon the assumed distribution with altitude. If the

excess assumed an altitude profile similar to that of stratospheric

debris, an upper limit of 70 curies of excess Pu~239 in the trcepeo-

sphere was indicated. If the excess concentration is essentially

constant to an elevation of 1000 meters, with nothing above, a lower

limit of about 1 curie was obtained.

There were no reported atmospheric nuclear tests in the Northern

Hemisphere from December 1967 to December 1968 (11); hence the mid-tc-

late-1968 anomalies cannot be explained as due to fresh Gekris. Other

possible surface releases of Pu-239, such as airplane crashes with less

of nuclear material, leaks from processing plants or other similar

sources cannot be evaluated with information presently available. How—

ever, since virtually all of the Pu-238 in surface air, in the period ct

the anomaly came out of the stratosphere (either from nuclear tests ox

from the burn-up of SNAP-9A) a sharp decrease in the ratio Pu-238/Pu-734

would have occurred in the event of significant tropospheric relesses

of Pu-239. As Figure 4 indicates, this sharp decline cannot be seen,

Some decrease did occur in 1968, much of it reflecting fallout from
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China's 6th test in June 1967, but this did not closely match the

Pu-239 increase either in magnitude or timing. Further, in the mid

latitudes in 1968, and in all latitudes in 1969, increases in the

Pu-238/Pu-239 occurred.

On balance, we do not feel that the data support major tropos-

pheric injections of Pu-239 to account for the anomalous Pu-239/Sr-90

ratios in the Northern Hemisphere. There is, however, a good deal of

evidence of global, or at least hemispheric distribution of material

emanating from limited sources at the earth's surface. As examples:

lead, identifiable as originating in urban environments has been found

in both the Arctic and Antarctic (12); dust, derived from the arid

regions Of West Africa, has been traced westward across the Atlantic

Ocean to Barbados (13); and pesticide residues found in organs of

Antarctic fauna (14), also must have been transported in the tropos-

phere many thousands of miles. Thus there is not sufficient evidence

at this time to fule out this possibility.

5. Fractionation in the troposphere. This fifth possible explana-

tion for the observed anomalies in the Pu-239/Sr-90 ratios offers

much to the imagination, but there is little if any real positive

evidence. Negatively, it can be demonstrated from Figure 3, that

this had never happened to any observable extent in the preceeding

two years. Also, it seems reasonable to assume that if the surface

I - 21
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air is enriched in Pu-239 in this particular period, somewhere in the

atmosphere or on the ground we should cbserve data showing depletion

in that isotope. Fallout data do not support this idea. Although

sparse {only two deposition Sites in the Northern Hemisphere had sam-

ples routinely analyzed for Pu-239), the fallout results indicate tha:

Pu-239/Sr-90 ratios in precipitation are about the same as in the sur~

face air (9, 15, 16, 17, 18, 19, 20, 21, 22, 23}. On the ccher hard it

certainly would not be unreasonable to expect fractionation between twa

such chemically different elements as Pu and Sr. Furthermore, since

their origins differ markedly, they may very likely enter the troposphe-r-

on particles of different size. We do not prcpose to speculate further

on the possible mechanisms of fractionation; however, it does seem cles:

that an acceptable case for fractionation cf these radionuclides. cc:ld

be presented.

Conclusions

The anomalous ratios of Pu-239/Sr-90 in Northern Hemisphere sur-

face air in 1968-1969 remain unexplained. Neither of the most pleusitle

explanations advanced in this report, tropospheric releases of Pu-=239

and tropospheric fractionation of the radionuclides, have been experi-

mentally substantiated. In fact both explanations seem to be contra-

indicated by other observations and data. Sampling and analysis for

Pu-239 and Sr-90 will be continued in both the stratospheric and sur-

face air programs, and other studies which may bear on this subject

will be considered to help finally understand this paradox.

ES
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FIGURE I.

Pu-239/Sr-90 Ratio at 19.2 km
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FIGURE 2

Pu-239/Sr-90 Ratio Just Above the Tropopause
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 Pu-239/Sr-—90 RATIO IN SURFACE AIR
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1. Fallout Deposition

1.1 Monthly Precipitation

1.11 sSr?° ana sr89 in Monthly Deposition at World

Land Sites

Precipitation and dry fallout are collected over

monthly periods at stations in the United States

and overseas. The samples are analyzed for Sr-90
and Sr-89 when it is expected to be present. A

description of the sampling network and available

data for each site are given in the Appendix,

sectionA.

Other Isctopes at Selected Sites

At a number of stations in the United States,

monthly deposition ccllections were analyzed for

radiostrontium and other nuclides of interest to

the Atomic Energy Commission. Multinuclide anal-

yses were discontinued as of July 1967 ard the

complete data reported in HASL~193, p. Ii-4 through

It-25.,

Plutonium analyses of monthly depositicn are con-

tinuing at New York City, Melbourne, Seatrle,

Honolulu, Salisbury, Durban, and Rio de Janeiro.

Available data are given in the Appendix, Section C.

1.2 Radiostrontium Deposition at Atlantic Ocean Weather Staticns

Measurements Of radicstrontium in precipitation and dry

fallout collecticns at four U. S. Ccast Guard Stations

in the North Atlantic Ocean are carried out for compari-

son with land stations in the same latitude band. A

description of the stations and availiable data are given

in the Appendix, Section B.

Surface Air Sampling Prodqram

The Health and Safety Laboratory has been collecting surface air

particulate samples at stations in the Western Hemisphere since

January 1963. The filters are analyzed for a number cf fission and
activation product radionuclides. A description of the program and

available data are given in the Appendix, Section D.
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Project Airstream

The Health and Safety Laboratory measures radioactivity in the

lower stratosphere employing the RB-57F aircraft as a sampling

platform. The aircraft are flown by the 58th Weather Reconnais-

sance Squadron under the direction of the 9th Weather Wing of the

Air Weather Service. The missions are scheduled for early Feb-

ruary, May, August and November and the coverage extends from

75°N to 51°S latitude in the Western Hemisphere, Air filter sam-

ples are collected from 12 to 19 km altitude and analyzed for ten
radionuclides. A more complete description of the program and

avallable data are given On pages II-9 to II-67.

High Altitude Balloon Sampling Program

Balloon borne filtering devices are used to collect nuclear de-

bris at altitudes from 24-41 km. Balloon launchings are con-

ducted quarterly at Fairbanks, Alaska, 65°N; San Angelo, Texas,

31°N; Panama C.Z., 9°N; and Mildura, Australia, 34°S. Filters

are analyzed for ten radionuclides. A more complete description

of the program and available data were presented in HASL-217 cn

pages II-148 to II-206. Corrected sampling dates for three sam-

ples are given in this report beginning on page II-68.

Radiostrontium in Milk and Tap Water

Strontium?9 levels in both powdered and fresh milk distributed

in New York City and tap Water sampled at the Health and Safety

Laboratory, have been measured on a monthly basis since 1954.

These data are summarized in tabular and graphical form in the

Appendix, Section E.

Strontium?° in Diets

Quarterly estimates of the annual dietary intake of sr29° of New

York City, Chicago, and San Francisco residents have been made

based on analyses of foods purchased at these three cities every

three months since 1960. Sampling in Chicago has been discon-

tinued. The program is described and available data reported on

p. II-4 to II-6 of this report.

UNSCEAR ~- WHO Bone Program

Available Sr99 data for human bone samples collected in 1969
from countries in Latin America and Africa are presented on pages

II-7 and II-8 of this report.
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6. HASL Diet Studies: Fourth Quarter 1969

by J. Rivera, (HASL;

|G

Results of the measurements of the sr? content of foods pur-

chased in New York City and San Francisco in the fourth quarter of 1

are given in the following table. Estimates of the daily intake of

based on these measurements and on the revised consumption statistic.

given in a recently available U. S. Department of Agriculture Report

are also listed.

The estimates of daily Sr?9 intake are a continuation of the HAS‘

Tri~City diet studies which were started in March of 1960. Results c

the earlier measurements along with those made during 1969 are shown

graphically in the figure on page II-6. A complete descripticn of th

sampling methods and philosophy of the HASL diet studies was given in

HAST-200 63) ,

REFERENCES

(1) Food Consumption of Households in the United States - Spring 1964

A Preliminary Report, U.S.D.A. ARS 62-16, August 1967

(2) Rivera, J. and Harley, J. H.

HASL Contributions to the Study of Fallout in Food Chains

USAEC Report HASL-147, July (1964)

(3) USAEC Report HASL-200, October (1968), p. II-6
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STRONTIUM29 IN NEW YORK CITY AND SAN FRANCISCO DIETS

~ Fourth Quarter 1969 -

NEW YORK CITY SAN FRANCISCO

% of % Of % of
yearly | yearly yearly

gCa intake pci sr99 $520— intake pci sr? Sri’ intake
Diet Category ka/yr. yr of Ca rg yr of Sr-90 kg| vr of Sr-~-90

DAIRY PRODUCTS 206 216.0 . 9.2 1840 2.1 420

58 38 27

FRESH VEGETABLES 48 18.7 18.1 869 4.0 192

CANNED VEGETABLES 22 4.4 8.2 180 3.4 75

ROOT VEGETABLES 10 3.8 7.8 78 4.5 45

POTATOES 38 3.8 6.5 247 1.1 42

DRY BEANS 3 2.1 36.8 116 11.1 33

9 31 24

FRESH FRUIT 59 9.4 10.5 620 3.1 183

CANNED FRUIT 11 0.6 1.7 19 1.1 12

FRUIT JUICES 28 2.5 3.7 104 1.8 50

3 15 16

BAKERY PRODUCTS 44 53.7 6.5 286 4.4 194

FLOUR 34 — 6.5 5.5 187 3.8 129

WHOLE GRAIN PRODUCTS 11 10.3 16.2 178 6.8 75

MACARONI 3 0.6 4.0 12 3.1 9

RICE 3 1.1 1.7 5 2.5 8

20 14 26

MEAT 79 12.6 0.5 40 0.4 32

POULTRY 20 6.0 0.7 14 1.7 34

EGGS, 15 8.7 1.7 26 2.5 38
FRESH FISH 8 7.6 0.3 2 0.3 2

SHELL FISH l 1.6 1.6 2 0.6 1

10 2 7

YEARLY INTAKE 370 4819 1574

DAILY INTAKE = pCi/g Ca 13.0 4.2
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UNSCEAR-WHO BONE PROGRAM

John H. Harley

In the work of the United Nations Scientific Committee on the

ffects of Atomic Radiation, the major effort in evaluating fallout

from weapons tests is directed towards estimating the dose commitment.

A major contributor to bone dose is strontium-90 but there have not

been adequate data for many regions in the world. The Committee de-

cided that it would be useful to have even limited data for portions

of the world not otherwise covered. It was agreed that some estimate

could be made based on a small number Of samples of adult bone and

they requested the World Health Organization to assist in procuring

samples.

Dr. E. I. Komorov of WHO has been coordinating this program. Sam-

ples for 1969 have been received from Senegal, Jamaica, Chile and

Venezuela. Negotiations are under way to obtain additional material

from other countries in Africa and from Asia. The samples are being

analyzed by the Health and Safety Laboratory and the results are pre~

sented here as a tabulation of the available data.

Dr. Eduardo Penna-Franca of Brazil has also supplied samples,

and they are included in the tabulation for comparison. 
II - 7
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pci sr90 pci sr?°
Age (yr.} Sex per gq Ca Age (yr.) Sex per g Ca

CHILE VENEZUELA

91 M 2.0 56 M 0.5, 0.6*

58 M 1.7 41 F 0.4

74 M 2.3, 2.0* 32 M 0.7

46 M 1.5 63 M 0.6

33 M 1.1 60 F 0.8

19. M 2.7 anknown M 0.6

50 FE 2.3 42 F 0.6

51 M 1.3 26 EF 0.8

47 M 0.7

65 M 0.7

BRAZIL : 50 F 0.7

83 F 0.7

40 M 1.0 56 M 0.5

25 M 1.0 70 F 0.7

40 M 1.0 0.2 F 2.5

30 M 1.4, 1,4* 23 M 0.5

31 F 0.7, 0.7% 30 M 0.7

26 F 0.7

30 F 1.1

JAMAICA unknown M 0.7

24 F 0.8, 0.8%

62 F 1.2 25 M 0.7

42 F 1.4 .
34 M 1.0 SENEGAL

60 F 0.6

36 M 1.5 70 F 0.5

67 M 1.0 58 M 0.9

50 M 1.3 60 F 1.0

61 F 1.2 55 M 0.8, @.8*

57 M 0.9 50 M 0.8"
51 M 0.8, 0.8% 41 F 0.4

46 M 1.1 40 M 1.7

57 F 0.6 43 M 1.5

65 F 1.0 34 M 1.8

19 M 1.4 47 M 1.1

54 F 0.7 35 M 0.8

72 M 1.8 80 F Q.5

23 M 1.3

28 F 2.2

22 M 1.1

22 P 1.8

21 M 1.6, 1.6*

19 M 0.8

23 F 1.0

*duplicate analysis

Ti - 8
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3. PROJECT AIRSTREAM

by Philip W. Krey (HASL)
Michael Kleinman (HASL)

Project Airstream is HASL's study of radioactivity in the lower

stratosphere emplcying the RB-57F aircraft as a sampling platform. The

bircraft are flown by the 58th Weather Reconnaissance Squadron under

Hhe direction of the 9th Weather Wing of the Air Weather Service. This

project iS a continuation of the Defense Atomic Support Agency's Pro-

pect Stardust except that Airstream's sampling missions are limited to

pbnly one per season.

The data in this report cover the missions flown in April, July

and October 1969. Previous reports containing results from this pro-

gram are given in references 1 through 8.

FLIGHT SCHEDULE

Airstream missions are scheduled for February, May, August and

November with a + one month slippage. However, each mission must be

completed within a nine day interval. The first Airstream mission was

flown in August 1967. The flight trajectory and altitude coverage of

an Airstream mission are shown in Figures 3a and 3b, respectively.

Prior te February 1969, a large gap in the altitude coverage between 15.2

and 18.3 km existed in the sensitive polar regions of each hemisphere. 
II - 9
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Beginning with the February 1969 mission, this gap was partiaily clo.

by sampling at 16-3 km instead of 18.3 km at all Latitudes scleward :

about 35° in beth hemispheres.

The coverage in Figure 3b extends almost continucusly at the

indicated altitudes from 75°N to 51°S latitude except for a Slight di

continuity between 10°s to 16°9S. Each mission is accomplished by con

ducting return flights northward and southward from each of the four

Air Force Bases Of operation:

Eielson AFB 64°40'N 147°06 ‘Ww
Kirtland AFB 35°03 'N 106°36 ‘Ww
Albrook AFB OB°57'N 79934 ° Ww
Mendoza AFB 32°49'S 68°47 'W

AIR FILTER SAMPLES

*
h = * 3
Ra0LcAir £iltes sampies are collected along the flight tract

tude increments of approximately 3 to 4° at each of the prescrived

altitudes using the U-l foil system. This system permits the sequen-

tial insertion of up to 12 IPC No. 1478 filter papers (diamever 1o-3/8

into the sampling duct near the bomb bay on the right sidé of the a:ir-

craft. The volume of aix sampled by each filter is calculated by the

methods developed under Project Stardust and updated by Krazyewski (7).

and are reported as standard cubic meters (SCM) under the ICAO standard

atmosphere (760 mm Hg and 15°C).

TI - 10 4
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OTAL GAMMA AND GAMMA SPECTRUM MEASUREMENTS

Upen arrival at HASL, the filters are coded, logged and quartered.

The entire sample (or a representative fraction if the activity is too

high) is folded and placed in a plastic box, 8 cm x 6.5 cm x 3.1 cm

deep, for gamma spectrometric analysis on an 8" x 4" NaI (Tl) crystal.

The total gamma activity is integrated between 100 Kev and 3.0 Mev,

and the gamma concentration is reported as counts per minute (cpm) per

100 SCM on the counting date. The complex spectrum is then submitted

for computer resolution by least squares fitting into its component

members.

RAD ITOCHEMICAL ANALYSIS

Based upon the gamma measurements, fractions of the filters are

combined into appropriate composites which are sent to contractor lab-

oratories for detailed radiochemical analyses including the following

nuclides:

Fe-55 2r-95 Pb-210 Pu-238

Sr-89 Ce-141 Po-210 Pu-239,240

Sr-90 Ce-144

At the present time, Trapelo Division/West formerly Tracerlab of

Richmond, California is performing these analyses. Nuclide concentra- 
 

tions from radiochemical analyses are reported as picocuries per 100

standard cubic meters of air (pCi/100 SCM) at collection time. Follow-

1ng a previously established practice, Fe-55 is decay corrected to

Ir - ll
*,% :

SOeeng



 

October 15, 1961 which is the average production date of this nucl

in the 1961 test series. This is not to convey that ali the Fe-55

D currently in the stratosphere originated in the 1961 tests. To co;

vert pci/100 SCM to disintegrations per minute per 10° standard cuk

t feet multiply by 0.6295.

One standard deviation of the counting error for all data in

m

this report is less than +20% and usually less than +10% unless annc

, tated with the symbols:

As One standard deviation of the counting error is between

+20 - 50%,

Bs One standard deviation of the counting error is between

+51 = 100%.

*; Activity is not detectable. This designation is applied

to data when one standard deviation of the counting

error is greater than +100%.

J @
o The nuclide concentration of a specific sample is con-

sidered suspect because it is inconsistent with the

concentration of the same nuclide in adjacent samples

in space and time or becaiise it is inconsistent with

Other nuclides in the same sample.

The nuclide activity for each sample is corrected for the normal

radiochemical parameters such as chemical yield and detection effici-

ency, but it is important to note that a blank adjustment is also

made. The value of the adjustment is determined for each nuclide by

analyzing a number of blank samples, that is, samples containing no

It - 12
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activity. Any activity detected ir blark samples represents the

Contamination introduced into the sample by the Laboratory reagents

and equipment. The average blank walue for each nuclide with its

measure of uncertainty is then subtracted from the sample activity.

The Po-210 activity has been decay corrected for ingrowth from

its Pb-210 parent for the interval between its separation date and the

day of collection. The reported error reflects the uncertainty of

poth the Pb-210 and Po-210 measurements.

RESULTS5§5

An error in the volume computations of ten samples from the April

1969 mission was uncovered. The corrected radiochemical concentrations

for these ten samples are given in Table 3a. The radiochemical analy-

ses Of the individual and composite samples from the July 1969 miss.on

are reported in Table 3b.

The gross gamma and Zr-95 concentrations derived from NaI(T1)

gamma spectral analyses of the October 1969 mission are given in

Table 3c. Such spectra reflect the combined photopeaks Gf Zr-95 and

its daughter Nb-95 at counting time. To calculate the quantity of ax??

in this mixture, the production date of the fresh fission product de-

bris must be known. The Zr-95 data in Table 3c were calculated on the

assumption that most of the Zr-95 in each of three latitude regions of

It - 13
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the stratosphere were produced by three separate events as follows:

 

Latitude Region Nuclear Test

9ON ~ 40N Chinese test of September 29, 1969

40N - LON Chinese test of December 28, 1968

LON =~ >515S . French thermonuclear tests in mid~

1968

The samples in Tables 3b and 3c are grouped according to the

altitude of collection beginning with 19.2 km. Within each altitude

group, the samples are then listed with decreasing latitude. The

fractions of each individual filter making up the composite are liste

immediately below the composite sample number. The collection para-

meters of the composite sample and the contractor laboratory perform-

ing the analyses are given prior to the nuclide concentrations.

QUALITY CONTROL

To evaluate the contractor's performance in radiochemical anal-

yses, HASL routinely submits blind duplicates, blanks and standards.

The duplicates are identical composites submitted with different code

numbers. The blanks are unexposed filters supplied by the Air Force.

Standards are blank filters onto which calibrated solutions of various

nuclides have been evaporated.

II - 14
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These calibrated sclutions are available from a number of sources

(i1.e., Radiochemistry Center, IAEA, Nuclear Chicago) and are recali-

brated at HASL. Generally, the agreement between HASL’s measurement

210
and the reported value is very good. HASL does not calibrate for Pb

directly, and the supplier's value is accepted. HASL does calibrate

for Po-210, and its evaluation of the Po-210 in a Pb-210 standard is

now adopted rather than the equilibrium value from the Pb-210.

The results of the quality control program for the October 1969

mission are summarized in Table 3d. The standards indicate that the

average accuracy of analysis is within +10% or less. The blank anal-

yses indicate that the contamination introduced by normal handling

and laboratory procedure is either unmeasurable or insignificant for

all the nuclides studied. The duplicate samples show that the preci-

sion error Of analyses is generally less than +10% except when the

counting error of the measurement becomes the major uncertainty.

A serious exception to this general statement on analytical pre-

cision is the Pu-238 and Pu-239 results from sample 2476 which differ

widely from the results of its duplicate 2458. While plutonium con-

centrations and ratios from sample 2458 appear reasonable for the

region of the stratosphere from which it was collected, they do not 
 Ir - 15
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for sample 2476.

 

The results of the other quality control samp:

in this and earlier reports attest to the overall reliability or

the plutonium analyses. Therefore, it is likely that @ sample s

of the plutonium fraction of sample 2476 took place during analy:

although no positive evidence of such a switch was found. A thixz

duplicate of this sample will be submitted for Pu analyses to ver

this conclusion.
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SAMPLE NO.

4/18 i

 

COMPOSED OF3)1/4:2052

MIDPOINT OF:
COLLECTION

DATE
LAT.
LONGe

VOL. OF AIR
{100 SCM)

LABS

FE-55
SR-89
SR-90
ZR-95
CE+144
PB-210
PO-210
PU~-238
PU-239

Kirt 0 9irtland Albrook 18 27 36 45 54s a ,

81LATITUDE Mendoza 90

‘TABLEJA

RADIOCHEMICAL ANALYSIS OF APRIL 1969 COMPOSITES

19.2 KM

2172 2224 2173 2176 21771/422052 1/222053 1/221943 1/2219442094 2094 "2055 2001 19452095 2095 | / 19462096 2096 1947

47° 8769 4/ 8/69 4/ 6169 4/ 9/69 4/8/6931N-21N 31N-21N 21N-12N 75-205 205-30598W- 86W 98W- 86W 86W- 81W BOW- 73W 73W- 68W3.080 3.080 2.680 4.320 5.720

TLW TLW TLW Ttw TLW
698.000 591.000 526.000 737.0003760.000 3660.000 3290.000 354.000 1150.000129.000 126.000 117.000 64.200 184.0006410-000 65 30.000 5640-000 814.000 3220.0003470.000 3360.000 2930.000 1160.000 4200.0000. 561A O.651LA O.551A O.657A 0.49640.495 0.487 0.447 0.536 0.420
20494 20574 20214 0.641 2.409

“A:COUNTING ERROR IS 20-50 PERCENT
BsCOUNTING ERROR IS 51-100 PERCENT
22DATA SUSPECT

*2NOT DETECTABLE
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SAMPLE NQ. 2190
COMPOSED OF 21/2:1973

MIDPOINT
COLLECTION

DATE
LAT.
LONG.

VOL. OF AIR

(100 SCM}

LAB:

FE-55
SR-89
SR-90
ZR-95
CE~144
PB-210
PO-210
PU-238
PU-239

Az:COUNTING ERROR
B:COUNTING ERROR
?23DATA SUSPECT

L974
i975
2081
2082

4/ 8/69
59N-45N

136wW-117W
11.410

TLW

585.000
3500.000
106.000

6220.000
3320.000

0.516
0.513
0.482
2.339

TABLE 3A

RADIOCHEMICAL ANALYSIS OF APRIL

16.8 KM

2192
1/2:2120

2121
2122

4/ 8/69
35N—-29N
106W- 94W
7-440

TLW

2600.C600
81.900

4460-000
2330000

02622
0.501
02229
1.460

1S 20-50 PERCENT
IS 51-100 PERCENT

*:NOT DETECTABLE

1969 COMPOSITES
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TABLE 3A

RADIOQCHEMICAL ANALYSIS OF APRIL 1969 COMPOSITES

w
e
e
t

he
,

.

13.7 KM

SAMPLE NO. 2216 2225 2217
COMPOSED OF 21/4:1961 1/421961 1/221964

1962 1962 (2107
1963 1963

MIDPOINT OF?
COLLECTION

DATE 4/ 8/69 4/ 8/69 4/ 9/69
H LAT. 61N-53N 61N-53N 53N-47N
a LONG. 138W-L29W 138W-129W 129W-121W

VOL. OF AIR 5.300 5.300 9.330
Nw (100 SCM)
rm PC/100 SCM

LAB: TLW TLW TLW

FE-55 779.000 928.000 457.000
SR-89 5980.000 5620.000 3260.000
SR-90 168.000 163.000 98.400
ZR-95 10100.000 9950.000 5510.000
CE-144 5050.000 4880.000 2800.000
PB+210 O.579A 0.431A 0.579
PO-210 0.398 0.397 0.469
PU-238 0.467 0.472 0.228
PuU-239 3.289 3.230 1.848

A:COUNTING ERROR IS 20-50 PERCENT
BsCOUNTING ERROR [S 51-100 PERCENT
22DATA SUSPECT

*:NOT DETECTABLE  
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RADIOCHEMICAL ANALYSIS OF APRIL 1969 COMPOSITES

SAMPLE NO. 2223
COMPOSED OF 21/2:1983

1984
1985

MIDPOINT OF:
COLLECTION

DATE 4/ 7/69
LAT. TSN-65N
LONG. 146W-143W

VOL. OF AIR 12.740
(100 SCM)

LAB? TLW

SR-89 4020.000
SR-90 127.000
ZR-95 7200.000
CE-144 3590.000
PU-238 0.428
PU-239 22579

AsCOUNTING ERROR IS 20-50 PERCENT
B2COUNTING ERROR IS 51-100 PERCENT
?2?2DATA SUSPECT

TABLE 3A

1222 KM

PC/100 SCM

*:NOT DETECTABLE
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SAMPLE NQ. 2428 ©
COMPOSED OF 21/222408

MIOPOINT OF:

COLLECTION

DATE
LAT.
LONG.

VOL. DF AIR
(100 SCM)

LAB:

SR-90
ZR-95
CE-144
PB-210

PO-210
PU-238
PU-239

2409
2410
2424
2425

7/23/69
T5N-59N
146W-136W

6.160

TLW

672200
688.000
1090.000

0-376A
0.166B
0.582
1.222

2429
1/2:22308

2421
2422
2423

7/24/69
59N-47N
136W-121W

5.290

TLW

93.200
1250.000
1700.000

0.4844
O.361A
0.608
1.815

A:CGUNTING ERROR IS 20-50 PERCENT

B:COUNTING ERROR IS 51-100 PERCENT

22DATA SUSPECT

TABLE 3B

19.2 KM

2430
41/22 2300

2309
"2310
2311
2312

7/23/69

47N-35N
121W-106W

6.010

PC/100 SCM

TLW

97.400
1180.000

1490.000
0.602A

0.300A
0.542

1.677

*:NOT DETECTABLE

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

2431
1/2:2:2296

2297
2298
2299

1/23/69

35N-26N
1O06W- 91W

5.880

TLwW

93.200
1390.000
1830.000

0.604A

0.344A
0.400

1.697

2432
1/232269

2270
2295

1/26/69

26N-18N

91W- 84W
4.090

TLW

74.2200
1100.000
1470.000

O.679A

O4472A
0.299

1.337

. td-- 742etal

2433
1/2:2271

2272
2273

T/2T7/69
18N- 9N
B4W- 7T9W
4.110

TLW

78.000
1220.000
1530.000

0.804A

0.675
0.356

1.492
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SAMPLE NO. 2434
COMPOSED OF 21/2:2259

MIDPOINT OF:

COLLECTION
DATE
LAT.
LONG.

VOL. OF AIR
(100 SCM)

LAB:

SR-90

ZR-95

CE-144

PB-210

PO-210

PU-238

PU-239

2260

7/25/69
SN- IN

B80W- 79W
3.0380

TLW
69.000

615.000
1090.000

O0.676A
0.5394
0.335
1.070

2435
1/222256

2257
2258

1/25/69

LN-11S8
B8iW- 78W
5-430

TLW
55.600

511.000
922.000

Oo71Ll
004334
0.352
0.867

A:COUNTING ERROR IS 20-50 PERCENT
B:COUNTING ERROR IS 51-100 PERCENT
?2DATA SUSPECT

TABLE 38

19.22 KM

2436
172°2346

2347
2348

7/24/69
15$-26S
T5W~> T1W
4.2310

PC/100 SCM

TLW
113.000
577.000
1720.000

0.655A
0.576A
0.728
1.334

*:NOT DETECTABLE

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

2437
1/2: 2349

2350
2366
2367

7/24/69
265-405
TiW- 68W
50 750

TLW
128.000
637.000
2020.000

0.762
0.230B
0.829
1.442

2438
1/222362

2363

2364
2365

71/23/69
408-515
6B8wW- 67W
4.020

TLW
140.000
711.000

2170.000
0.404A
0.287A
1.002
lo 745
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SAMPLE NO. 2439

COMPOSED OF 21/2:2291

“MIDPOINT OF:

COLLECTION

DATE
LAT.

LONG.

VOL. OF AIR

(100 SCM)

LAB:

SR-90
ZR-95

CE-144
PB-210

PO-210
PU-238
PU-239

2292
2293

2329

7/24/69

35N-26N
106W- 91W

72690

TLW

86.400
1460.000

1800.000
0.698
0.487

0.311
1.559

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

2440

1/222267
2294

7/25/69

26N-18N
9iW- 84W

2.2800

TLW

65.500
1080.000
1280.000

1.200

0.0
0.254

1.203

A:COUNTING ERROR 1S 20-50 PERCENT

B:COUNTING ERROR ITS 51-100 PERCENT

2?2DATA SUSPECT

B

TABLE 38

18.3 KM

2441
1/2:2265

2266
2276

7/27/69

18N- ON

B4W- TOW
4.060

PC/100 SCM

TlwW

61.200

951.000
1220.000

1.021
0.521A

0.208
1-058

* NOT DETECTABLE

2442
1/22 2252

2277

7/26/69
SN- IN

BOW- 79W

3.790

TLW

44.900

“521.000
777.000

0.948

0.3068
0.194

0.722

2443

1/2:2253
2254

2255

7/25/69
IN-115S

81W- 78W
6.570

TLW

42.200

466.000
699.000

0.865
0.484A

0.2220
0.649

2444
1/222343

2344
2345

71/24/69

15S-26S
7T3W- T1W
5.820

TLW

70.500
463.000
1110.000

1.161
*

0-411
0.910
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SAMPLE NQ.

RADIOCHEMICAL

2445
COMPOSED GF:1/2:2342

MIDPOINT OF:
COLLECTION

DATE
LAT.
LONG.

VOL. OF AIR
{100 SCM)

LAB:
SR-90
ZR-95
CE-144
PB-210
PO- 210
PU-238
PU-239

2354

4/25/69
2658-338
TiwWw- 68W
3.2930

TLW
106.0006
600.000
1850.000

0.610A
O.331A
0.739
1.348

Az:COUNTINGS ERROR ITS 20-50 PERCENT
B>COUNTING ERROR IS 51-100 PERCENT
?2DATA SUSPECT

TABLE 3B

ANALYSIS OF JULY 1969 COMPOSITES

18.3 KM

PC/100 SCM

*2NOT DETECTABLE
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SAMPLE NO. 2446
COMPOSED OF 21/4:2404

MIDPOINT OF:

COLLECTION
DATE
LAT.
LONG.

VOL. OF AIR
{2100 SCM)

LAB:

SR-90
ZR-95
CE-144
PB~-~210
POQ-210
PU~-238
PU-239

A: COUNTING

B:COUNTING ERROR IS
PIDATA SUSPECT

2405
2406
2407

1/22/69
TSN-61N
150W-143W
34820

TLW

97.700
1390.000
1790.000

02.569A
0-295A
0.452
1.426

 

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

2475
1/422404

2405
2406

2407

7/22/69
{5N-61N
i50W-143W

3-820

TLW

103.000
1470.000
2000.000

O.551A
0.388B
02525
1.864

ERROR TS 20-50 PERCENT
51-100 PERCENT

TABLE 3B

16.8 KM

2447
1/2:2:2417

2418
2419
2420

1/24/69
61N-50N
138W-125W
72530

PC/100 SCM

TLW

106.000
1540.000
1980.000

0.790
O0.396A
0.430
L.816

NOT DETECTABLE

2448
1/2: 2303

2304
2305
2306
2307

1/23/69
5O0N-39N
125W-108W
10.090

TLW

40-400
721.000
912.000

1.188
0.2938
0. 119

Oo. 772

2449
1/2:2320

2321
2322
2323
2328

7/24/69
39N-26N

108W- 91W
13.850

TLW

47.900
803.000
1030-000

0.975
02443
0.156
0.871

2450
1/222245

2246
2319

1/26/69
26N-18N
91W- 84W
62920  
TLW

462600
714.000 .
951.000 !

12309 =
0.434A
0.129 :
Ge 798

T
R
E
E
C
E
a
e
e
e
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TABLE 38

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

8
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A:COUNTING ERRGR IS 20-50 PERCENT
BsCOUNTING ERROR ITS 51-100 PERCENT

2?2:DATA SUSPECT

*>NOT DETECTABLE

16.8 KM

SAMPLE NO. 2451 2452 2453 2454 2455 2340A
COMPOSED OF 21/2:2247 1/222237 1/222234 1/222336 1/2:2338 1/222340

2248 2238 2235 2337 2339
2249 2236

MIDPOINT. OF:
COLLECTION

DATE 7/27/69 7/23/69 7/23/69 7/24/69 7/24/69 7/24/69
LAT. 18N- 9N QN-. 1N IN-115 15S-235 238-2958 29S$-335.
LONG. B4W- TOW BO0W- 79H 81W- 78W 75W- 72W T2W- 69W 69W- 68W

VOL. OF AIR 75190 5.800 8.180 5.580 3.920 2.780
(100 SCM)

PC/100 SCM

LAB: TLW TLW TLW TLW TLW TLW

SR-90 224400 9.265 12.400 16-000 37.300 30.100
ZR-95 358.000 126.000 141.000 135.000 240.000 159.000
CE-144 489.000 167.000 218.000 255.000 588.000 476.000
PB-210 1.050 1.065 1.280 1.448 0.947
PO-210 0.329A 0.2168 * * 0.413A
PuU-238 0.056 0.052 0.059 0.099 0.213 0.221
PU-239 0.392 0.172 0.182 0.207 0.429 0.399
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SAMPLE NO. 2353A
COMPOSED OF 21/2:2353

MIOPOINT OF:
COLLECTION

DATE

LAT.
LONG,

VOL. OF AIR

{100 SCM)

LAB:
SRk-90
ZR-95
CE-144
PB-210
PO-210
PU-238
PU-239

1/25/69

338-375
69W- 68W
34030

TLWwW
126.000
548.000

2060.000

0.837
1.470

2456
1/222357

2358
2359

T/23/69 ©

378-4658
69W- O7W
50420

TLW
66.100

361-000
1010.000

O.797
0.481A
0.418
0.6743

A:COUNTING ERROR IS 26-50 PERCENT
B=COUNTING ERROR [IS 521-100 PERCENT
2?2DATA SUSPECT

RAMTECHOEY hora ve

TABLE 38

1628 KM

23604
1/2:2360

1/23/69

&68-495
67W- &7W
1.680

PC/100 SCM

TLW
141.000
670.000

22702000

i.O1L7
1,638

* NOT DETECTABLE

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

23614
1/2:2361

7/23/69

49S$-515
67W~ 6&TW
1.20210

TLW
99.100
514.000
1570.000

0.657
16214

 

  

 

S
p
a
m
o
e
e
e

e
r
g
ar

n
r
N
S
P

P
T

|
:

-
2

.
Q
e

y
a
r
n

c
o
c
t
e

ft
«.
r

£.

  



SAMPLE NO. 2457
COMPOSED OF 21/2:22388

MIDPOINT OF:
COLLECTION

tH DATE

LAT.

Ww VOL. OF AIR
° 4100 SCM)

LAB?

SR-39O
ZR-95
CE-144
PB-210
PQO-210
PU-238
PU--239

Az:COUNTING ERROR IS 20-50 PERCENT

2395
2396
2397

T/24/
T5N-6

147W-1
12.74

TLW

98.
1600.
1880.

0.
O«
0.

le

B:COUNTING ERROR TS
?P2DATA SUSPECT

TABLE 38

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

15.2 KM

2458 2476

1/422385 1/4:2385

2386 2386

2387 2387

69 7/25/69 7/25/69

IN 61N-53N 6&1N-53N

38W 138W-129W 138W-129W

0 3.2810 3.810

PC/100 SCM

TLW TLW

300 82.800 80.600

ooo i1480.000 1350.060

000 17C0.,.000 1650-000

897 0.920 0.8134

498 0.333B 0.380A

372 020223 0.2692 7?

926 1.477 0,718 ?

=o NOT DETECTABLE

51-100 PERCENT

~4

2459
1/23 2284

2285
2384

T/24/69
53N-45N
129W-117W

TLW

945.000
1210.000

1.007
0.405A
05136

0,959

2460
1/222281

2282
2283

1/24/69
45N-39N

117w-108W
8.110

TLW

19.200
328.000
383.000

1.181
0.2584
0.042
0.31%

2461
1/222315

2316
2327
2330

T/25/69
39N-29N
106W- 94W
15.270

TLW

14.700
251.000
328.000

1.254 4

O.317A |
0.043
0.280  



 

SAMPLE NO. 2462
COMPOSED OF 21/2:2244

MIDPOINT OF:

COLLECTION
DATE
LAT.
LONG.

VGL. OF AIR
(100 SCM)

LAB:

SR-90
ZR-95
CE-~144
PB-210
PQN-210
PU- 238
PU-239

2317
2318

1/25/69

29N~21N
94W- 86W
10.730

TLW

9.891
159.000
200.000

1.162
0.3374
0.032
0.192

RADIGQCHEMICAL

2463
1/222241

2242
2243

T/27/69
Z21N-12N
B6wW- 81W
92570

TLW

4.293
762400
98.2300
1.2585.
O02283A
0.014
0.078

ASCOUNTING ERROR ITS 20-50 PERCENT
B:CGUNTING ERROR TS 51-100 PERCENT
?2:DATA SUSPECT

 

TABLE 38

15.2 KM

2464
1/2:22229

2230
2275
2278

7/25/69
L2N- IN
BlW~ 79W
11.680

PC/100 SCM

TLW

2-362
34.700
41.800

0.924
OeL5S7A
0.008A
0.025

*3NOT DETECTABLE

ANALYSIS OF JULY 1969 COMPOSITES

2465
1/222231

2232
2233

1/23/69
IN-11S

BiwW- 78W
11.280

TLW

1.206

14.500

19.700

0.720
*

0.003B

0.018

2335A
1/2:22335

7/24/69
15$-20S8
75W- 73W
5.000

TLW

20429
18.500
42.300

O0-.O0L5A
0.038

2466
1/2322332

2333
2334

1/24/69

208-295
T3W- 69W
10.000

TLW

9.514
61.600
144.000

1.058
02436A :
02.059
Qo117
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SAMPLE NO. 23524
COMPOSED OF 21/2:2352

MIDPOINT OF:
COLLECTION

DATE
LAT.
LONG.

VOL. OF AIR
(100 SCM)

LAB:

§2-90

ZR-95

CE-144

PB-210

PO-210

PU-238

PU-239

A:COUNTING ERROR IS 20-50 PERCENT

7/25/69
295-3358
69W- 68W
32390

TLW
54.600

259.000
876.2000

0.356
02607?

TABLE 38

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

15.2 KM

2467 2468 2469
1/2:22378 1/2:2376 1/2:22374

2379 2377 2375

1/23/69 1/23/69 1/23/69
338-408 408-468 46S-515
69wW- 68W 68W- Oo7W 67W- 67W
7.920 6.2060 4.2420

PC/100 SCM

TLW TLW TLW
224100 94.100 135.000
109.000 491.000 682.000
322.000 1550.000 2000.000

02905 0.678 0.876
04424A 0.436A 0.2898
02136 0.625 0.92]
0.229 1.067 1.546

*2NOT DETECTABLE

B:COUNTING ERROR ITS 51-100 PERCENT
2:DATA SUSPECT  
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SAMPLE NO.

MIDPOINT OF:

COLLECTION

DATE
LAT.

LONG.
VOL. OF AIR

{100 SCM)

LAB:

SR-90
ZR-95
CL-144
PB-210
PO-210
PU-238

PU-239

A:CCOUNTING ERROR IS 20-50 PERCENT

2470

COMPOSED OF :1/222380
2381
2382
2383

7/25/69

61N-50N

138wW-125W
13.380

TLW

62-300
1030.000
1240.000

0.985
0.441
0.149

1.036

 

TABLE 38

RADIOCHEMICAL ANALYSIS OF JULY 1969 COMPOSITES

13.7 KM

2286A 2471 -2369A
1/222286 1/222287 1/2: 2369

: 2288 |
2289

7/24/69 7/24/69 7/23/69
50N~-47N 47N-41N 375-408
125W-121W 121W-111W 69W- 68W
42250 10.770 3.600

PC/100 SCM

TLW TLW TLW

9.612 3.319 9.979
166.000 56.400 - 53.700
222.000 71.200 151.000

1.081
0.1418

0.0284 0.012A 0.054
0.193 0.061 0.113

#:NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
2?2>DATA SUSPECT

2472
1/2:2370

2371

1/23/69

403-46S
68W- 67W
62710

TLW

18.700
101.000
307.000

0.900
0.378A
0-142
0.244

2473
1/2°2372

2373

7/23/69

468-515
67W- 67W
52440

TLW

52.800
257.000
750.000

0.876
0.4794
0.334
0.584
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RADIOQCHEMICAL

SAMPLE NO. 2474

COMPOSED OF 71/222392

2393

2394

MIDPOINT QF:
COLLECTION

DATE 7/24/69
LAT. 75N-65N
LONG. 146W-143W

VOL. OF AIR 13.690
{100 SCM)

LAB: TLW
SR-90 64.700
ZR-95 1190.000
CE-144 1410.000
PB-210 0.915
PO-210 0.0493
PU-238 O.1l17?
PU-239 1.304

A:COUNTING ERROR TS 20-50 PERCENT
BsCOUNTING ERROR ITS 51-100 PERCENT
2?=DATA SUSPECT

TABLE 38

ANALYSIS OF JULY 1969 COMPOSITES

L2.2 KM

PC/i00 SCM

*¥:NOT DETECTABLE
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SAMPLE NO.
FLIGHT NO.

DATE
TIME
LAT.
LONG.

VOL. OF AIR
{100 SCM}
GROSS GAMMA/
M/100 SCM
COUNT DATE

ZR-95

TOTAL

2747
288

10/13/69
0068~0044
TSN-TLN
143W-i43W

2-90

466.6

12/05/69

163

2748
288

10/13/69
0044-0117
TLN--68N

144W--143W
2.70

48500.

12/05/69

18400

A:COUNTING ERROR IS 20-50 PERCENT
B>COUNTING ERROR IS 521-100 PERCENT
22DATA SUSPECT

 

TABLE 3C
GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 19.2 KM

2749
- 288

10/13/69
0117-0145
6BN-65N
146W~ 144W

2.53

23600.

12/05/69

PC/100 SCM
B160

* :NOT DETECTABLE

2764
296

10/14/69
0022-0110
6 5N--61N
147W-138W

4o23

920000.

12/09/69

337000

SUEEEE So sate:

 

 

2763
296

10/14/69
0002-0022

61N-59N
138W-1L36W

1.76

807000.

12/09/69

302000

2762
296

10/14/69
2332-0002
SON-56N
136W-132W

2.66

639000.

11/21/69

257000

a
e
E
E
S

re

   

 

T
o
r
o
r
o

t
r
e
y
t
e
s 



9
e

-
I
I

TABLE 3C

ta.

TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

SAMPLE NO. 2761 2760
FLIGHT NQ. 296 296
DATE 16/14/69 10/14/69

TIME 2304--2332 2230- 2304
LAT« 56N--53N 53N- 50N
LONG. L32W-129W L29W-1L25W

VOL. OF AIR 2045 2280
{100 SCM)
GROSS GAMMA/ 165000. 211000.
M/100 SCM
COUNT DATE 12/05/69 12/05/69

ZR-95 28100 73900

A:COUNTING ERROR ITS 20-50 PERCENT
B:COUNTING ERROR IS 51-100 PERCENT
?3DATA SUSPECT

ALTITUDE 19.2 KM

2494
292

10/17/69
1830--1966
5ON°47N

L25W- 1l2iwW
Bobi

140000.

12/05/69

PC/100 SCM
49000

*3NOT DETECTABLE

2495
292

10/17/69
1906-1932
4 7N- 45N

l2iwW-il7wW
2027

367000.

12/05/69

135000

2496
292

10/17/69
1932-1957
45N-43N
Livw--Li4w

2023

260000.

12/05/69

96000

2497
292

10/17/69
1957-2022
43N-41N

li4wW-1lllw

2022

131000.

12/05/69

48300

e
e
a
e

 
 



£
€

-
I
T

 

TABLE 3¢€
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 19.2 KM

 
SAMPLE NO. 2498 2499 2525 2514 2513 2512
FLIGHT NO} 292 292 298 293 293 293
DATE 10/17/69 10/17/69 10/13/69 10/13/69 10/13/69 10/13/69

TIME 2022-2045 2045-2122 2145-2221 2055-2134 2022-2055 1952~2022
LAT. 41N-39N 39N~-35N 39N~35N 35N~33N 33N~31N 31N-29N
LONG. 111W-108W 108W-106W 108W~106W —106W-102W 102W- 98W 9BW- 94W

VOL. OF AIR 2205 3230 3.35 3055 3.00 2.73
(100 SCM}
GROSS GAMMA/ 48800. 70900. 2670. 848. 493. 897.
M/100 SCM |
COUNT DATE 12/05/69 12/05/69 11/13/69 12/01/69 12/01/69 12/01/69}

PC#100 SCM :
ZR-95 11400 16600 435 216 134 248 P

A:COUNTING ERROR IS 20-50 PERCENT *sNOT DETECTABLE
BzCOUNTING ERROR IS 51-100 PERCENT
272DATA SUSPECT

»
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TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 19.2 KM

SAMPLE NO. 2511 2510 2637 2638 2639 2640
FLIGHT NO. 293 293 291 291 291 291
DATE 10/13/69 10/13/69 10/16/69 10/16/69 10/16/69 10/16/69

TIME 1921-1952 1855-1921 1723-1759 1759-1832 1832-1901 1901~1929
LAT. 29N-26N 26N-24N 24N-21N 21N~18N 18N~15N L5N-12N
LONG. 94W- SLW 91W- 89W B89W- BW 86W- B84W B4W- B2W 82W- B81lW

VOL. OF AIR 2282 2236 3.38 3.08 Zot 2065

{100 SCM)
GROSS GAMMA/ 979.6 1120. 1060. 990. 1210. 1020.
M/100 SCM

COUNT DATE 12/01/69 11/12/69 11/19/69 11/19/69 11/19/69 11/19/69

PC/100 SCM
ZR-95 267 244 239 223 291 246

A:COUNTING ERROR IS 20-50 PERCENT *:NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
22DATA SUSPECT  

 



wees asentilitameememminemenntanneecaneetahttnttadhtaieeaiieaintatin tenidintiodidealteuadeitinc aoeeke

TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 19.2 KM

 
SAMPLE NO. 2641 2740 2739 2738 2737 2736
FLIGHT NO. 291 291 291 291 291 291
DATE 10/16/69 10/13/69 10/13/69 10/13/69 10/13/69 10/13/69

TIME 1929-2000 1850-1922 1815-1850 1740-1815 1703-1740 1626-1703
LAT. 12N- 9N QN- 5N 5N~ 1N IN- 35S 35~- 7S 7S-118
LONG. BlW- 79W BOW 79W BOW- 80W BlW- 80W 8lW- 80W BO0W~ 78W

VOL. OF AIR 2.93 2-90 3.24 3424 3.38 3.51
(100 SCM)

Ht GROSS GAMMA/ 809. 772. 639- 562. 648. 641-6
_ M/L00 SCM
COUNT DATE 11/19/69 12/04/69 11/23/69 11/22/69 11/22/69 11/22/69

re |

PC/100 SCM
ZR-95 202 215 153 135 140 116

A:COUNTING ERROR 1S 20-50 PERCENT *:NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
?2DATA SUSPECT
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TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 19.2 KM

SAMPLE NQ. 2615 2616 2617 2618 2619 2598
FLIGHT NO. 286 286 286 286 286 289
DATE 10/15/69 10/15/69 10/15/69 10/15/69 10/15/69 10/14/69

TIME 1552-1644 1644-1712 L712~-1726 1726-1803 1803-1840 1852-1925
LAT. 158-208 205-235 235-268 268-295 293-335 338-375
LONG. 76W- 73W 13W- 72W %2W~- T1W T1lwW- 69W 659W- 68W 69W- 68W

VOL. OF AIR 4.86 2.70 1.32 3.55 3044 3.02
{100 SCM)
GROSS GAMMA/ 844. 685. 1230. 625. t21. B21.
M/100 SCM
COUNT DATE 11/18/69 11/18/69 11/18/69 11/18/69 11/18/69 11/17/69

PC/100 SCM
ZR-95 151 123 210 107 i15 i37

A:COUNTING ERROR IS 20-50 PERCENT * NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
?2DATA SUSPECT
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TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 19.2 KM

SAMPLE NOQ. 2597 2596 2595 2594 2593
FLIGHT NO. 289 289 289 289 289
DATE 10/14/69 10/14/69 10/14/69 10/14/69 10/14/69

TIME 1825-1852 1800-1825 1735-1800 1711-1735 1655-1711

LAT. 378-405 40S-435 438-46$ 465-495 49$-515
LONG. 69W- 68W 68W- 67W 67W- 67W 67w- 6&7W 67Ww- STW

VOL. OF AIR 2240 2-06 | 2.06 1.91 1.31
{100 SCM)
GROSS GAMMA/ T29.6 1040. 966. 1030. 1110.
M/100 SCM
COUNT DATE 11/17/69 11/17/69 11/17/69 11/17/69 11/17/69

PC/100 SCM

ZR-95 115 177 157 172 1B2

AsCOUNTING ERROR 1S 20-50 PERCENT *:NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
?2DATA SUSPECT
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TABLE 3C
TOTAL GAMMA AND ZR~95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 18.3 KM

SAMPLE NO. 2483 2505 2506 2507 2508 2509
FLIGHT NO. 293 293 293 293 293 293
BATE 10/16/69 10/13/69 10/13/69 10/13/69 10/13/69 10/13/69

TIME 1926-2001 1637-1642 1642-1718 1718-1747 1747-1826 1826-1848
LAT. 34N-33N 33N-33N 34N-31N 31N-29N 29N-26N 26N-24N
LONG. 106W-102W 102W-102W 102W~ 9BW 98W- 94W 94W- 91W 91W- 89W

VOL. OF AIR 3264 0.54 3.90 3014 4023 2238

{100 SCM)
GROSS GAMMA/ 4070. 2440. 1030. 1060. 1030. 1230.
M/100 SCM
COUNT DATE 12/05/69 11/12/69 11/12/69 11/12/69 11/12/69 11/12/69

PC/100 SCM
ZR-95 966 424 238 252 231i 293

A:COUNTING ERROR IS 20-50 PERCENT *>NOT DETECTABLE
BsCOUNTING ERROR IS 51-100 PERCENT
?:DATA SUSPECT  
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TABLE 3C

TOTAL GAMMA AND 7R-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 18.3 KM

 SAMPLE NO. 2636 2635 2634 2633 2729 2728
FLIGHT NO. 291 291 291 291 289 289
DATE 10/16/69 10/16/69 10/16/69 10/16/69 10/17/69 10/17/69

TIME 1645-1715 1613-1645 1545-1613 1515~1545 1631-1700 1555-1631
LAT.~ 24N-21N 21N-18N 18N-L5N 15N~12N 12N-- 9N QN- SN
LONG. 89W- 86W B6W- B4W B4W-- 82W 82W~ 81W B1W~ 79W 79W- TOW

VOL. OF AIR 3.53 3.77 3021 3445 3036 414-
(100 SCM) |
GROSS GAMMA/ 980. 833. 1160. 846. 714. 568.
M/100 SCM
COUNT DATE 11/19/69 11/19/69 11/19/69 11/19/69 11/22/69 11/22/69

PC/100 SCM
ZR-95 249 196 291 200 174 138

A:COUNTING ERROR IS 20-50 PERCENT *:NOT DETECTABLE
B:COUNTING ERROR ITS 51-100 PERCENT

2:DATA SUSPECT

 



vy
-

11

TABLE 3C
TOTAL GAMMA AND ZR~95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 18.3 KM

SAMPLE NO. 232 2733 2734 2603 2735 2604
FLIGHT NO. 291 291 291 289 291 289
DATE 10/13/69 10/13/69 10/13/69 10/12/69 10/13/69 10/12/69

TIME 1352-1426 1426-1503 1503-1542 1551-1631 1542-1619 1631-1706
LAT. SN=- 1N iN- 35 38- 75 4S-115 7S~-118 115-158
LONG. BOW- 80W Biw- 80W Blw- 680W B8OW- 78W BOwW- 7aw t8W- 76W

VOL. OF AIR 4202 4-26 4249 4.78 4.31 4242
(100 SCM)
GROSS GAMMA/ 463.6 404. 419. 404. 457. 4936
M/100 SCM
COUNT DATE 11/22/69 11/22/69 11/22/69 11/17/69 11/22/69 11/17/69

PC/100 SCM
ZR-95 113 89 91 TT 85 84

A:COUNTING ERROR IS 20-50 PERCENT *:NOT DETECTABLE
B:COUNTING ERROR TS 51-100 PERCENT
22DATA SUSPECT
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TABLE 3C

TOTAL GAMMA AND 2R-95 CONCENTRATIONS IN OCTOBER 1969

 

ALTITUDE 18.3 KM

SAMPLE NOo 2605 2614 2606 2613 2607 2612 :

FLIGHT NOe 289 286 289 286 289 286 F

DATE 10/12/69 10/15/69 10/12/69 10/15/69 10/12/69 10/15/69 ;

TIME 1708-1756 1458-1541 1756-1827 1434-1458 1827-1853 1405-1434 °

LAT. 15$-205 14S~-20% 208-235 208-235 23S-26S 238-268

LONG. T6W- 7T4W 7T5wWw~- 73W 7T4W-

=

T2W 73W- 72W 7T2w- 71W T2W- 71H

VOL. OF AIR 5262 5.17 3055 2-88 2-93 3-48

{100 SCM)
GROSS GAMMA/ B26. | 584. 738. 444. 717. 514.

M/LOO SCM

COUNT DATE 11/17/69 11/18/69 11/17/69 11/18/69 11/18/69 11/18/69

PC/100 SCM

ZR-95 151 102 l27 80 128 82

AZ:COUNTING ERROR IS 20-50 PERCENT *2NOT DETECTABLE

B:COUNTING ERROR IS 51-100 PERCENT

?2DATA SUSPECT
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TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 18.3 KM

SAMPLE NO. 2608 2611 2609 2563
FLIGHT NO. 289 286 289 289

DATE 10/12/69 10/15/69 10/12/69 10/15/69
TIME 1853-1919 1338~-1405 1919-1941 1633-1706
LAT. 268-295 26$~29% 298~325 298-3358
LONG. fiW- 69W Tiw- 69W 69W- 68W 69W- 58W

VOL. OF AIR 2293 2-99 2248 3281
{100 SCM}
GROSS GAMMA/ 570- 632. 2D 3626
M/100 SCM
COUNT DATE 11/18/69 11/18/69 11/18/69 12/01/69

PC/100 SCM
ZR~-95 112 107 * 63

A:COUNTING ERROR IS 20-50 PERCENT * 2NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
?2DATA SUSPECT



 

TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 16.8 KM

L
y

-
I
I

SAMPLE NO. 2746 2745 2744 2743 2756 2757
FLIGHT NO. 288 288 288 288 296 296
DATE 10/13/69 10/13/69 10/13/69 10/13/69 10/14/69 10/14/69

TIME 2331~0004 2304-2331 2237-2304 2147~2237 2013-2033 2033-2105
LAT. TSN~71N TIN~68N 68N~65N 65N~-61N 61N-59N 59N-56N
LONG. 143W-143W 144W-143W 146W-144W 146W-138W 138W-136W 136W-132W

VOL~- OF AIR 4.81] 3290 409 7213 280 4.62
{100 SCM)
GROSS GAMMA/ 1000. 3210. 4520. i27000. 525000. 46300.
4/100 SCM

- COUNT DATE 11/22/69 12/03/69 12/05/69 12/05/69 12/05/69 12/05/69

PC/100 SCM

ZR-95 432 445 1600 46500 200000 18400

A:COUNTING ERROR IS 20-50 PERCENT
B:COUNTING ERROR IS 51-100 PERCENT
2:DATA SUSPECT

*>NOT DETECTABLE
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TABLE 3C
TOTAL GAMMA AND ZR~-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 16.8 KM

SAMPLE NO. 2758 2759 2493 2492 2491 2490
FLIGHT NO. 296 296 292 292 292 292
DATE 10/14/69 10/14/69 10/17/69 10/17/69 10/17/69 LO/17/69

TIME 2105-2135 2135--2210 1743-1820 1714-1743 1645-1714 1619-1645
LAT. 56N~53N 53N-50N 5ON-47N 47N-45N 45N-43N. 43N-41N
LONG. L32W-129W 129W-125W 125W-121W 12iw-117W L1l?w-114W 114wW-111W

VOL. OF AIR — 4228 4099 5228 4.14 4.16 3269
(100 SCM)
GROSS GAMMA/ 170000. 686200. 6420.- 1270. 1250. 1170.
4/100 SCM

CGUNT DATE 12/05/69 - 12/05/69 11/12/69 11/12/69 11/12/69 11/12/69

PC/100 SCM

ZR-95 57700 33100 1320 471 462 451

A:CGUNTING ERROR 1S 20-50 PERCENT * >NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
?3DATA SUSPECT



TABLE 3C

TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 16.8 KM
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SAMPLE NO. 2489 2488 2482 2549 2548 2547

FLIGHT NO. 292 292 293 298 298 298

DATE 10/17/69 10/17/69 10/16/69 10/14/69 10/14/69 10/14/69

TIME 1555-1619 1534-1555 1847-1919 2051-2130 2016-2051 1945-2016

LAT. 41N--39N 39N-36N 39N=35N 35N-33N 33N~-31N 3iN-29N

LONG. lilw-108W 1O08W-108W 108W-107W 106W-102W 102W- 98W 9BW- 94

VOL. OF AIR 3249 3027 4062 6.00 5265 5203

{100 SCM)
GROSS GAMMA/ 1280. 642. 9390 930. 1320. 2370.

M/100 SCM

COUNT DATE 11/12/69 11/12/69 11/10/69 11/14/69 11/14/69 11/14/69

PC/100 SCM

ZR-95 263 144 183 170 205 323

A:COUNTING ERROR IS 20-50 PERCENT

B:COUNTING ERROR IS 51-100 PERCENT

?:DATA SUSPECT

*:NOT DETECTABLE
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SAMPLE NQ.
FLIGHT NO.
DATE

TIME
LAT.
LONG.

VOL. OF ATR

(i100 SCM)
GROSS GAMMA/
M/100 SCM
COUNT DATE

ZR-95

TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER

2546
298

10/14/69
1909-1945
29N~26N
94W- GLW

5.86

2580.

11/14/69

373

2545
298

10/14/69
1845-1909
26N~24N
9iW- B9W

3-90

6130.

11/14/69

730

A:COUNTING ERROR [S$ 20-50 PERCENT
B:COUNTING ERROR 1S 51-100 PERCENT
2?2=DATA SUSPECT

* 3 NOT

TABLE 3C

ALTITUDE 16.8 KM

2721
291

19/15/69
2017-2051
24N-21N
BIW BW

5047

10700.

12/01/69

PC/100 SCM
2030

DETECTABLE

2722
291

10/15/69
2051~2124
Z1N~18N
B6W- 84W

5<38

T8LO.

11/15/69

1010

1969

2723
291

10/15/69
2124- 2152
L8N-15N
B84W- 82W

4.66

180.

11/22/69

34

2724
291

10/15/69
2152-2221
L5N-12N
82W- B1W

4.285

2456

11/22/69

49
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TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTGBER 1969

SAMPLE NO. 2730 2652
FLIGHT NO. 289 286
DATE 10/17/69 10/16/69

TIME © 1704-1733 1933-1955
LAT. 12N- 9N BN- SN
LONG. 8iW- TOW BOW- 79W

VOL. OF AIR 4.54 3250
{100 SCM)
GROSS GAMMAS/ 405. 160.

M/100 SCM
COUNT DATE 11/21/69 11/21/69

ZR-95 87 35

A:COUNTING ERROR IS 20-50 PERCENT
B:COUNTING ERROR TS 51-100 PERCENT
P2DATA SUSPECT

ALTITUDE 16.8 KM

2715

291

10/13/69

1907-1942
9N~ 5N

BOW- 79W
56 14

103.

11/22/69

PC/100 SCM
22

* NOT DETECTABLE

2651
286

10/16/69
1859-1933

SN-- 1N
B80W- 8O0W

5o4L

99.

11/21/69

19

2714
291

10/13/69
1830-i907

SN- IN
8O0wWw- B8O0W

6.26

19.

11/21/69

1?

2650
286

10/16/69
1824-1859
N= 35

8liwW- 80W
5257

101.

11/21/69

21

.
a
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TABLE 3€
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

SAMPLE NO. 2713 2649
FLIGHT NO. 291 286
DATE 10/13/69 10/16/69

TIME 1752-1830 1746-1824
LAT. IN- 35 3S~ 73
LONG. BlwW- BOW Biw- 80W

VOL. OF AIR 6.43 6.01
{100 SCM)
GROSS GAMMA/ 920 290.4
M/100 SCM
COUNT DATE 11/22/69 11/21/69

ZR~-95 18 47

A:COUNTING ERROR IS 20-50 PERCENT
B:COUNTING ERROR IS 51-100 PERCENT
?3DATA SUSPECT

ALTITUDE 16.8 KM

2712
291

10/13/69
1714-1752

38~ 7S
B1lW- BOW

6.55

86.

11/22/69

PC/100 SCM
16

*2NOT DETECTABLE

2648
286

10/16/69
1657-1746
78-125

B80W- 78W
7.93

60.

11/21/69

10

271i
291

10/13/69
1626-1714
TS-11S

BOW- 7BW
7099

125.

11/22/69

2t

2647
286

10/16/69
1628-1657
128-1558
78W- 7TW
4.66

80.

11/21/69
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SAMPLE NG«
FLIGHT NO-
DATE

TEME
LAT.
LONG.

VOL. OF AIR
(100 SCM)
GROSS GAMMA/
M/100 SCM
COUNT DATE

ZR-95

TOTAL

2582
289

10/13769

1636-1727

158-205
T6w- 73W

8e31-

Ile

11/15/69

15

GAMMA ANDO ZR-95 CONCENTRATIONS IN OCTOBER

2646
286

10/16/69
1538~1628
155-208
T7?wW- 74h

8.15

15.

11/21/69

67

A:COUNTING ERROR IS 20-50 PERCENT

B:CGUNTING ERROR ES 51-100 PERCENT
2:DATA SUSPECT

TABLE 3C

ALTITUDE 16.8 KM

2583
289

19/13/69
1727-1753
208-2358
73W- T2ZW

4226

556

11/15/69

PC/100 SCM
9

*:NOT DETECTABLE

2645
286

10/16/69
1509-1538
208-2358
t4We- 73W

4.80

42.

11/21/69

1969

2584
289

10/13/69
1753~i820
235-265

4.35

80.

11/15/69

13

2644
286

10/16/69
1439-1509
235-2658
73w- 71W

4.83

88.

11/21/69

10
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TABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

SAMPLE NO. 2585 2643
FLIGHT NO. 289 286
DATE 10/13/69 10/16/69

TIME 1820-1848 1407-1439
LAT. 265-295 268-298
LONG. 7iw- 70W TiW- 69W

VOL. OF ATR 4.45 5.01
{100 SCM)
GROSS GAMMA/ 153. 147.
M/i0O SCM
CGUNT DATE 11/17/69 11/21/69

ZR-95 26 25

A:COUNTING ERROR IS 20-50 PERCENT
B:COUNTING ERROR IS 51-100 PERCENT
2?:DATA SUSPECT

ALTITUDE 16.8 KM

2586
289

10/13/69
1848-1923
298~335
7OW- 69W

5.57

294.

11/17/69

PC/100 SCM
52

*:NOT DETECTABLE

2562
289

10/15/69
1525-1601
335-3758
69nw- 58W

5248

651.

12/01/69

119

2588
289

10/14/69
1431--1500
375-408
69W- 6BW

4.012

944.

11/17/69

158

2589
289

10/14/69
1500-1525
408-435
68W- 67W

3250

991.

11/17/69

i70
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TABLE 3C
TOTAL GAMMA AND ZR--95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 16.8 KM

SAMPLE NO. 2590 2591 2592
FLIGHT NO. 289 289 289
DATE 10/14/69 10/14/69 10/14/69

TIME 1525-1551 1551-1617 1618-1634
LAT. 438-46S 468-495 498-515
LONG. o7TW- 67W 67W- 67W 67W~ GTW

VOL. OF AIR 3454 3254 2218

(100 SCM)
GROSS GAMMA/ 1040.- 1100. 1070.
M/100 SCM
COUNT DATE 11/17/69 11/17/69 L1L/17/69

PC/100 SCM

ZR-G5 178 186 184

ASCOUNTING ERROR [S$ 20-50 PERCENT *3NOT DETECTABLE
B:COUNTING ERROR ITS 51-100 PERCENT
2?:DATA SUSPECT
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TABLE 3¢
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 15.2 KM

SAMPLE NO. 2772 2773 2774 2790 2789 2788
FLIGHT NO, | 296 296 296 288 288 288
DATE 10/13/69 10/13/69 10/13/69 10/14/69 10/14/69 10/14/69

TIME 2224-2302 2302--2330 2330--2359 0047-0125 0028-0047 2359-0028
LAT. T5N-TIN 71N~68N 68N-65N 65N--61N 61N~59N 59N~56N
LONG. 143W-143W 144W-143W 146W-144W 144W-139W 139W~136W 136W-132W

VOL. OF AIR 7.31 5.44 5.50 7252 3.84 5.84
(LOO SCM)
GROSS GAMMA/ 1420. 5990. 2220. 1640. 654, 1280.
M/100 SCM
COUNT DATE 11/15/69 11/15/69 11/15/69 11/15/69 11/21/69 11/15/69

PC/100 SCM
ZR~95 378 1400 621 424 216 334

A:CQUNTING ERROR IS 20-50 PERCENT *:NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
2:DATA SUSPECT

 



TABLE 3C

TOTAL GAMMA AND ZR~-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 15.2 KM

SAMPLE NO- 2787 2786 2533 2532 2531

FLIGHT NO. 288 288 293 293 293

DATE 10/14/69 10/14/69 10/14/69 10/14/69 10/14/69

TIME 2328-2359 2255-2328 1859-1941 1827-1859 1759-1827

LAT. 56N-53N 53N-50N 50N-47N 47N~45N 45N--43N

LONG. 132W-129W 129W-125W 125W-121W 121iW-1l17W Li7Ww-11l4W

bed VOL. OF ATR 6.016 6.033 8.13 5.98 5.15

(100 SCM}
| GROSS GAMMA/ 2820.6 1190. 5416- 3080. 1820.

ou M/100 SCM

“COUNT DATE 12/02/69 11/15/69 11/13/69 11/13/69 11/13/69

PC/100 SCM

zZR-95 991 472 1100 826 504

A:COUNTING ERROR IS 20-50 PERCENT *2:NOT DETECTABLE

B:COUNTING ERROR IS 51-100 PERCENT

22=DATA SUSPECT

2530
293

10/14/69
1731-1759
43N-41N
114W-111W

5243

343.

11/13/69

125
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FABLE 3C
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 15.22 KM

SAMPLE NO. 2529 2481 2480 2486 2541 2542
FLIGHT NO. 293 293 293 292 298 298
DATE 10/14/69 10/16/69 10/16/69 10/15/69 10/14/69 10/14/69

TIME L705~-i1731 1810-1843 1702-1749 1659-1742 1635-1710 1710-1740
LAT. 4&iN-39N 39N--36N 35N--33N 25N--33N 33N--31N 31N~29N
LONG. L1liwW--109W 108W-107W L1O06W-1LO2W LO06W--102W LO2W~ SBW 9BW- 94W

VOL. OF AIR 4.96 6090 9.89 9.39 7.79 6.70

{100 SCM)
GROSS GAMMA/ 381. 3066 138. 301. 146. 28.
M/100 SCM
COUNT DATE 11/13/69 11/10/69 11/10/69 11/12/69 11/14/69 11/14/69

PC/100 SCM
ZR-95 6&9 65 28 64 20 5

A:COUNTING ERROR IS 20-50 PERCENT *2NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
PEDATA SUSPECT
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SAMPLE NO;
FLIGHT NO.
DATE

TIME
LAT.
LONG.

VOL. OF AIR

(100 SCM)
GROSS GAMMA/
M/100 SCM
COUNT DATE

ZR-95

TOTAL

2543
298

10/14/69
1740-1818
29N~26N
94W- OLW

Bo4&

29.6

11/14/69

2544
298

10/14/69
1818-1841
ZON-24N
Qiw- aow

5e18

48.0

11/14/89

A:COUNTING ERROR IS 20-50 PERCENT
B3:COUNTING ERROR IS 51-100 PERCENT

?2DATA SUSPECT

* > NOT

TABLE 3¢€
GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER

ALTITUDE 15.2 KM

27t20
291

10/15/69
1941- 2012
24N--21N
89W~ d6W

6277

226.

Li/21/69

PC/100 SCM
34

 

DETECTABLE

2719
291

10/15/69
1908-1941
2iN--18N
B6W~ 84W

4220

34-6

11/21/69

1969

2718
291

10/15/69
1836-1908
18N--15N
84W- 82

7.10

155.

11/22/69

25

2717
291

10/15/69
1807-1836
1SN-1L2N
82W-- BIW

6044

22.6

11/22/69
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TABLE 3€

TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

 

ALTITUDE 1522 KM

SAMPLE NO. 2716 2726 2727 2707 2708 2709 °
FLIGHT NO. 29i 289 289 291 291 291
DATE 10/15/69 LO/17/69 10/17/69 10/13/69 10/13/69 10/13/69

TIME 1750-1807 1440-1512 1542-1548 1350-1428 1428- 1503 1503-1544
LAT. i2N-1LON 12N- 9N GN- 5N DN~ IN IN- 3% 38- 7S
LONG © 8LW- 80W BlwW- 79W TOW TSW 8OW- 80W Bkw- 80W 8Slk~- 80W

VOL. OF AIR 3077 6290 7.861 8.18 1.67 9039
{100 SCM}
GROSS GAMMA/ 13. 30. li. 10. 16. 12.
M/100 SCM
COUNT DATE 11/22/69 12/05/69 11/23/69 11/26/69 11/26/69 11/26/69

PC/100 SCM

ZR-95 2 5 2 2 2 2

A:COUNTING ERROR IS 20-50 PERCENT *2NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT i
?3DATA SUSPECT : c
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TABLE 3C
TOTAL GAMMA AND ZR-95 CUNCENTRATIONS IN OCTOBER 1969

 

ALTITUDE 15.2 KM

SAMPLE NO. 2710 258] 2580 2579 2578 2561 .
FLIGHT NO. 291 289 289 289 289 289
DATE 10/13/69 10/13/69 10/13/69 10/13/69 10/13/69 10/15/69

TIME 1544-1626 1540--1630 1512-1540 1445-1512 1414-1445 1412-1447
LAT. TS-LIES 155-265 205-235 235--265 26S- 295 295~335S
LONG. BOW- 78W 76W- 73W 73W-- 72W 72W=- 71W 7iw- 7OW 69W- 58W

yOL. GF AIR 9.62 10.96 6.02 5.73 6.45 7.52
{100 SCM)
GROSS GAMMA/ 18. 18. 33. Ble 42. 400.
M/LOO SCM :
COUNT DATE 11/26/69 11/15/69 11/15/69 11/15/69 11/15/69 11/14/69

PC/100 SCM
ZR-95 3 3 5 5 6 66

A:COUNTING ERROR IS 20-50 PERCENT *2NOT DETECTABLE y
B:COUNTING ERROR IS 51-100 PERCENT
2:DATA SUSPECT

b
o
b
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TABLE 3C
TOTAL GAMMA AND ZR--95 CONCENTRATIONS IN OCTOBER 1969

ALTITUBE 15.2 KM

SAMPLE NO. 2630 2629 2628 2627 2626 2625
FLIGHT NOQ. 286 286 286 286 286 286
DATE 10/14/69 10/14/69 10/14/69 10414769 10/14/69 10/14/69

TIME 1817-1852 1747-1816 if22-1746 1656-1721 1632-1655 1614-1631
LAT. 338-3758 378-408 408-435 435-465 465-49% 498-515
LONG « 69W- 68W 69W-- 68W 66W- 67W 67W- oTW 67aW~ 67 67W-- 67W

VOL. OF AIR 6.075 5259 4.43 4o4G 4.13 3-05
(100 SCM)
GROSS GAMMA/ 344.0 560~ TT0- 7168. 683. 620.6
M/100 SCM
COUNT DATE 11/19/69 11/19/69 L1/19/769 11/18/69 11/18/69 11/18/69

PC/100 SCM
ZR-95 63 115 133 128 i2l 118

A:COUNTING ERROR TS 20-50 PERCENT *3NOT DEFECTABLE

B:COUNTING ERROR IS 51-100 PERCENT
2?2:DATA SUSPECT
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| TABLE 3C
TOTAL GAMMA AND ZR~95 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 13.7 KM  
SAMPLE NO. 2782 2783 2784 2785 2534 2535
FLIGHT NO. 288 288 288 288 293 293
DATE 10/14/69 10/14/69 10/14/69 10/14/69 10/14/69 10/14/69

TIME 2032-2058 2058-2133 2133-2209 2209-2255 1949 2020 2020-2052
LAT« 61N-59N 59N--56N 56N-53N 5 3N- 50N 50N--47N 4I7N-45N
LONG. 139W-136W 136W-132W 132W~ 129W 129W-125W 125W-121W L2iW-L17W

VOL. OF AIR 6.25 8.41 4079 11.23 7045 Told
{100 SCM) |
GROSS GAMMA/ 800. 722. 1660. 1530. 7256 645. j
M/100 SCM .
COUNT DATE 11/21/69 11/21/69 11/15/69 11/15/69 11/13/69 11/13/69

PC/100 SCM
ZR-95 224 292 560 422 279 249

A:COUNTING ERROR IS 20-50 PERCENT *:NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
22DATA SUSPECT
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TABLE 3C
TOTAL GAMMA AND ZR-935 CONCENTRATIONS IN OCTOBER 1969

ALTITUDE 13.7 KM

SAMPLE NO. 2536 2537 2538 2620 2621 2622
FLIGHT NO. 293 293 293 286 286- 286
DATE 10/14/69 10/14/69 10/14/69 10/14/69 10/14/69 10/14/69

TIME 2052-2119 2119-2148 2148-2211 1348-1421 1422-1451 1452-1523
LAT. 45N-43N 43N~41N 41N- 39N 375-408 405-435 - 435-465
LONG » LL7W-L14W 114W--Ll1W L1lw--109W 69W~- 68W 68W 45 7W 67W~ 67W

VOL. OF AIR 6 026 6.89 5.40 7.57 be51 6.93
(100 SCM}
GROSS GAMMA/ 677 « 916. 741. 439. 521. 620.
M/LOO SCM |
COUNT DATE 11/13/69 11/14/69 11/14/69 11/18/69 11/18/69 11/18/69

| PC/100 SCM
ZR-95 271 225 294 73 88 108

Az:COUNTING ERROR IS 20-50 PERCENT *2NOT DETECTABLE
B:COUNTING ERROR IS 51-100 PERCENT
2:DATA SUSPECT  
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TABLE 3¢
TOTAL GAMMA AND ZR-95 CONCENTRATIONS IN OCTOBER 1969

SAMPLE NOQ. 2623 2624
FLIGHT NO. : 286 286
DATE 10/14/69 10/14/69

TIME 1524-1551 1552~1610
LAT. 468-495 49$-515
ONG. 67W- 6TW 67W- 67W

VOL. OF AIR 6616 3096
{100 SCM)
GROSS GAMMA/ 515. 530.
M/100 SCM
COUNT DATE 11/18/69 11/18/69

ZR-95 83 ag

A:CDUNTING ERROR IS 20-50 PERCENT
B>COUNTING ERROR [S$ 51-100 PERCENT
P2IDATA SUSPECT

ALTITUDE 13.7 KM

PC/100 SCM

*INOT DETECTABLE
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TOTAL GAMMA AND ZR-95 CONCENTRATIONS

SAMPLE NO. 277i 2770
FLIGHT NO. 296 296
DATE 10/13/69 10/13/69

TIME 2139-2218 2111-2139
LAT. TON~TIN TIN~68N
LONG. 143W-143W 144W-143W

VOL. OF AIR 10.72 7.70
{10C SCM)
GROSS GAMMA/ 534.6 2106
M/100 SCM
COUNT DATE 11/15/69 11/22/69

ZR-95 108 44

A:COUNTING ERROR [IS 20-50 PERCENT
B: COUNTING ERROR IS 51-100 PERCENT
?2:DATA SUSPECT

TABLE 3C€

ALTITUDE 12.2 KM

2769
296

10/13/69
2044—2111
68N-65N

146W--144W
7.79

263.

11/22/69

PC/100 SCM
51

*:NOT DETECTABLE

IN OCTOBER 1969
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Table 3d

QUALITY CONTROL RESULTS

  

 

 

 

Report Sample No. Reference
;

Date T Date Sr-90 Zr=95 Ce-144 Pb-210 Po-210 Pu-238 Pu-239

Standards
dpm + % Standard Deviation

3/70 2477 7/25/69 added 3.26x10° 1020 661 6.78 6.78 2.96 4.10

found 3.36X10741 89114 70143 7.77431 7.07#4 2.9643 4.4642

% deviation +3.1 -13 +6 .0 +15 +4 .3 0 +8.B8

" 2478 7/27/69 added 3.91x103 891 560 9.76 9.76 2.96 3.49

found 3.42X10341 835+4 60742 10.4419 11.145 2.5645 3.6344

% deviation +12 6.3 +8 .4 +6 .6 +14 -4.8 +4.0

Average % deviation 47.5 -9.6 +7 .2 +11 49.2 2.4 46 .4

dpm + % Standard Deviation

Blanks

HH .

4 2/70 2250A 1/27/69 * * 2.99469 * *

{
® 2301A 7/23/69 * 2.74460 3.08419 * *

a
~]

Duplicates
pci/100 SCM

2446 97.741 139041 179041 0.569425 0.295449 0.45225 1.7323

2475 10323 1470+1 2000+1 0.551436 0.388¢52 0.525+7 1.6624

% deviation about the average +5.3 +5.6 +11 +3.2 +27 415 +7.2

2458 82 .841 148042 1700+1 0.920418 6.333451 0.22348 1.4644

2475 BO .642 135041 165041 0.813422 0.380448 0.69224? 0,718+4?

% deviation about the average +2.7 +9.2 +30 +12 +13 i

Average % deviation +4.9 +7.4 +7.0 +7 .6 +20

? Data suspect



High Altitude Balloon Sampling Program

by P. W. Krey (HASL)

In HASL-217, the analyses Of all high altitude balloon sam-

ples collected during 1968 were summarized. Unfortunately

three samples collected in October 1968 at San Angelo, Texas

were reported as having been flown in September. This error has

been corrected in the accompanying tables which cover both the

September and October flights made at San Angelo. None of the

radiochemical data has been changed - only the collection dates.

II ~ 68
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Table 4

STRATOS PHERIC RADIONUCLIDE CONCENTRATIONS

BALLOON SAMPLES COLLECTED DURING SEPTEMBER 1968

LATITUDE, 31N SAN ANGELO, TEXAS

 
ALTITUDE (KM) 21 24 27

FLIGHT DAY 16 01 08
HASL NUMBER 3011 2999 3001
COLLECTION UNIT D7-1 D7-1 D7-1
ANALYTICAL LABORATORY TLW TLW TLW

GROSS GAMMA (CPM/KSCM) 1298 .O0# 1756 .7# 608.2

TRON=55 4200
STRONTIUM-89 285A * *

STRONTIUM-90 543 282 97.2 '
ZIRCONIUM-95 635 1O9A *

CERIUM-144 4720 943 118

POLONIUM-210 1.94A 1.76B 1.04B

PLUTONIUM-238 8.37 7.03 6.82
PLUTONIUM—23 9 13.0 5.80 2.37

Az: One Standard Deviation of Counting Error is »20% to 50% of count.

Be One Standard Deviation of Counting Error is +50% to 100% of Count.

*s Standard Deviation Greater than Data Value.

#<¢ Gross Gamma Count More than Two Weeks After Collection.
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Table 4

STRATOS PHERIC RADIONUCLIDE CONCENTRATIONS

BALLOON SAMPLES COLLECTED DURING SEPTEMBER 1968

LATITUDE, 31N SAN ANGELO, TEXAS

O
L

~-
IT
I

ALTITUDE (KM) 32 36 Al
FLIGHT DAY 09 07 12
HASL NUMBER 3002 3000 3009
COLLECTION UNIT AE-1 AE-1 _ HV3K
ANALYTICAL LABORATORY TLW TLW TLW

GROSS GAMMA (CPM/KSCM) 706 .2 776 0%: 714.1

PC/KSCM

STRONTIUM--89 * *
STRONTIUM-90 32 .7B 24.0B 61.1A
ZIRCONIUM-95 * *
CERIUM-144 65.0A * *
POLONIUM~-210 * * 11.5A
PLUTONIUM-238 3.88 2.338 24 .6
PLUTONIUM-239 1.06A * .792B

As One Standard Deviation of Counting Error is 20% to 50% of Count.

Be One Standard Deviation of Counting Error is 50% to 100% of Count.
*s Standard Deviation Greater than Data Value.

#e Gross Gamma Count more than Two Weeks After Collection.  



 

 
 

Table 4

STRATOSPHERIC RADIGNUCLIDE CONCENTRATIONS

NG OCTOBER 1968

A
s

O
v
o

|
a

CO)
ALCO)

Poe
p
e

O
oo
n

C
O
U
N

|
oad

D
I
E
N
T
P
h

fen
o
n
ae
t

T
O
W
i

O
O

S
t
h
b

296.98 198. 5#1187.1 #GROSS GAMMA {(CPM/KSCM)

PC/KSCM

5460IRGN-55

206ASTRONTIUM~89

104 28.5

165

426

27f5a

2560

ZIRCONIUM-95

STRONTIUM-90

CERTIUM-144

I
I

-
7
1

2048A

6.77

1.98

1.228

7261

10.0

POLONIUM~210

3.09PLUTONEUM-238

»883APLUTONIUM-239

COLLECTION

Li,
tb.

Lit
I
>

O
O
o
k
—
-
r

<
I

w
a
e
L
E
L
d

O
m
e

b
e
t
bens

C
9
C
7
)

f
e
b

I
<

tonedtones
CT)

f
e

P
l
l

L
L
L
P
e

C
a
O

t
o
m
t

a
g
>

O
t
o
t
t
u
<
t

I
<
T
O
=

O
o

=
2
a
O
t

e
t
t
o
c

b
=
=

<
f

M
W
A
A
W
)

Z
w
)

 
W
W
t
O

z
z
k
e
o

M
M
+
7

a
t
e

t
e

t
e

“
T
O
D

tt
F
t



 

Part III

t

DATA FROM SOURCES OTHER THAN HASL

Numerous Fallout studies are conducted by other organizations

in the United States and abroad. Some cf these are sent to the

editors for dissemination in these HASL Quarterly reports. Sub-

mitted data are reproduced essentially as received and no inter-

pretation by HASL is attempted.

Page

1. National Radiation Laboratory, Department of ‘Health

Christchurch, New Zealand

Environmental Radioactivity in New Zealand

Quarterly Report for April-June 1969: NRL-F35 IT1-2

IIl1-i4Quarterly Report for July-September 1969:

NRL-F36

2= oo Department of Scientific and Industrial Research

The Insti'tute of Nuclear Sciences

Lower Hutt, New Zealand Irii~24

Radioisotopes in Rainwater:

January - April 1968

May ~ August 19€8

September - December 1968

3. Radiological Physics Division

Argonne National Laboratory

Cesium-137 in Various Chicago Foods (Coll. Month

January 1970}

by S$. S. Brar and D. M. Nelson TIIT=28

4. EURATOM Joint Nuclear Research Centre

Ispra Establishment, Protection Service

Site Survey and Meteorology Section, Quarterly

TIit-32zReport
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SYMBOLS UNITS AND EQUIVALENTS

UNITS OF RADIOACTIVITY

Ch we we CUTTE nu oe ce oe te oe oe we Sef X 107° disintegrations per second

mCi .. .. millicurie .. .. 107? Curies
pCi .. ee picocurie .. «. 10-1% curies .. .. 2.22 disintegrations per minute

UNITS OF LENGTH, AREA, VOLUME AND MASS

AND THEIR EQUIVALENTS IN THE IMPERIAL SYSTEM

CMje+ + oe ce en oe centimetre .. «2 «2 «« 0.394 inches
km... os oe ee oe es square kilometre .. .. 0.386 square miles
m? ae te se oe oe oe cubic metre... oe «+ «+ 35.31 cubic feet

litre .. .. .. ee ee litre «ee ee oe oe oe 0.880 quart
Zone ve we ce ce oe) BTAM oe ce oe oe op oe 0.0353 ounce

NOTES

1. Unless otherwise noted, all times given in this report are New Zealand

Standard time i.e. G.M.T. + 12 hours.

26 Radioactive fallout in rain is expressed as:

(a) Deposition - millicuries per square kilometre (mca/xm*)

(b) Concentration - picocuries per litre | (pci/litre)

deposition (mci/xm” )
rainfall (cm) x 100
 Concentration (pCi/litre) =

2
Multiply mCi/km™ by 2.59 to obtain mCi/sq. mile.

3. The levels of strontium-90 contamination in food and bone are

given in "Strontium Units" i.e. picocuries strontium-90 per gram

of calcium eer ccc crcce cc ac eee e re eceseseccecssesesss Pur Sr /g Ca.

Similarly caesium-137 results are given as picocuries of caesium-137

per gram of POTASSLUM. cocecccccevesercesesessevessse pel C3137/g K.

One litre of whole milk contains approximately:

1.2 g of calciun

1.4 g¢ of potassium.

  TLi = 3
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POTENTIAL HEALTH HAZARD

The significance of the levels of radioactivity in environmental samples

published in this Report may be understood more readily by comparing these
levels with the following "permissible levels for the general population"
which have been adopted for use in New Zealand.

These levels have been set as a guide to limit the controlled release of

radioactive substances into the environment by licensed users in New Zealand.

They are levels which individually would not require remedial or
preventive action and have been chosen to protect the most sensitive age

group in the population, It is considered that any risk associated with these

levels is exceedingly small and that levels many times as great would involve ~

a hazard which is small compared to commonly accepted risks of life.

"Permissible levels" of Radioactivity

These levels were derived so as to ensure that the dose to any member

of the public arising from the controlled use of radioactive materials does

not exceed the Dose Limit recommended by the International Commission on

Radiological Protection.

Strontium-90

In Milk: 270 Strontium Units - maintained indefinitely in the milk.

In Bone: : 67 Strontium Units.

Caesium~-137

In Milk: 7,000 pCi/g K - maintained indefinitely in the milk.

Todine-131

In Milk: 200 pCi/litre - as an average intake over one year.

Total Beta Activity of Mixed Fission Products Between 10 and 80 Days 01d

In Air: 300 pci/m? - for continuous breathing.

In Rainwater: 6,000 pCi/litre - for continuous consumption.
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} AREA: 103,000 square miles

| (267,000 sq.km.)

POPULATION: 2°8 million   
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LOCATION OF COLLECTING STATIONSESTABLISHEDBY THE NATIONAL
RADIATION LABORATORY FOR AIR(A), BONE(B), MILK(M), RAINWATER (R),
AND SOIL (S), SAMPLES IN NEW ZEALAND Where more than
one type of collection is performed (e.g. weekly. andmonthly rainwater collect-
ion) the appropriate’ symbo! is shown twice. Collectian areas not confined to
a single location but extending over part of a province or district are shown

thus # (NAME)
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SUMMARY
GENERAL

Results of routine monitoring of fallout in air, rain and milk samples during the

gecond quarter 1969 are tabulated in this Report, Thene results are summarized on 4

quarterly basis and are preseated graphically in Fig, 2, together with resulta from
previous Quarterly Reports during 1968 and 1969,

Additional information on sample collection and evaluation, comparison of levels
of environmental radioactivity and health hazard assessment is given in the Annual

Summary Report ror 1968 "ENVIRONMENTAL RADIGACTIVITY IN NEW ZEALAND, Report No.
NRL-F33"" which also includes the results of extended monitoring of fallout from the

French nuclear tests in the Paoific,

TOTAL BETA ACTIVITY ~ INDIVIDUAL STATIONS

During the first quarter 1969, and also during the two previous quarters, levels
of fiesion products in air and rainwater increased, These higher levels resulted

(rom the 1968 series of nuclear tests conducted by France in the Pacific area between

8 July and 9 September, This series included for the first time the detonation of

two liydrogen bombs,

The expected decrease in levels, which had been evident during the months
following the previous test series of 1966 and 1967 occurred more slowly following the

1968 nuclear tests. ‘The total beta activity of air samples during the first quarter
1969 had not decreased siymificantly from the levels of the previous two quarterly

perinds, There has been, however, a significant decrease during the second quarter
1969, The tatal beta activity of rain samples has steadily decreased since the third

quarter 1968, The vreater delay in the reduction of fission product levels following

the 1968 nuclear tests undoubtedly results from the injection of fission debris into
higher altitudes when hydrogen bombs are detonated. The subsequent deposition of the

debris is thus extended over u longer period,

. The average levels_in air during the second quarter 1969 were 0.09 pci/m at

Auckland and 0,06 pci/m at Wellington and Christchurch, During the corresponding

periods in 1967 and 1968 the highest levels were 0.03 pci/n (at Auckland and

Christchurch) and 0,01 pCi/m (at Auckland) respectively,

The total deposition,in rain during the second quarter 1969 was 12.3 mCi/em* at
Greymouth, and 5,4 mCi/km” at Christchurch, The levels have steadily decreased since

the third quarter 1968, During the second quarters gf 1967 and 1968 the highest

deposition was also at Greymouth: 4,7 and 2.3 mCi/km” respectively,

SPECIFIC RADIONUCLIDES - COUNTRY-WIDE AVERAGES

1, SPRONTIUM-90 IN RAIN, The average deposition in rain decreased slightly from

0.34 mCi/km* during the first quarter 1969 to 0.27 mci/m* during the second quarter
1969, | This level is about one fifth of the highest lével previously recorded ie e.
during the first quarter 1965,

2. STRONTIUM.89 IN RAIN, The average deposition reached a maximum of 5.1 mCi/kn”

during October 1968, about one month after the conclusion of the 1968 nuclear tests.
During,the second. quarter 1969 levels have been steadily falling: 0.5, 0.4 and 0.2

mCi/km during April, May and June respectively, The previous highest level was
305 mcd/km® during November 1966,

3e #STRONTIUM-90 IN MILK, The average level has increased slightly from 6.3

 

 

‘otrontium Unite during the first quarter 1969 to 6,8 Strontium Units during the second

quarter 1969, The highest level previously recorded was 15.9 Strontium Units during
July-August 1964, The average level for the twelve months ending June 1969 (649
Strontium Units) is about 2% of the "permissible level" for the whole population )

4e CAESIUM-137 IN MILK, The average level has decreased slightly from 33 pci/g K
 

during the first quarter 1969 to 27 pci/g K during the second quarter 1969, The

highest level previously recorded was 81 pCi/g K during March-April 1965. (The
average level for the twelve months ending June 1969 (25 pCi/g K) is less than 0. wl

of the "permissible level" for the whole population
, | ;

( ope POTENTIAL HEALTH HAZARD = PAGE 3,
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RESULTS OF ROUTINE MONITORING OF FALLOUT DURING SECOND QUARTER Lyoy
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TABLE 1 TOTAL BETA ACTIVITY OF AIR SAMPLES

In Picocuries per Cubic Metre Four Days after Collection,

Filters changed 3 times each week,

AUCKLAND WELLINGTON CHRISTCHURCH

Date Total Beta Date Total Beta Date Total Beta

Filter Activity Filter Activity Filter Activity

Removed pci/m Removed pci/m Removed pci/m

204.69 0.11 4.4.69 0.07 204.69 0.08

44,69 0.16 74.69 0.10 8.4.69 0.09

74.69 0.12 9.4.69 N.S. 14.4,69 0.07

9.4.69 0.12 11.4,69 0.06 16.4,69 0.09
11.4.69 0.13 14.4.69 0.15 214.69 0.05

14,4,69 0.25 16.4.69 0.07 234.69 0,03

16.4, 69 0.15 18.4.69 0,12 244.69 0.05
18.4.69 0.16 214.69 0,02 28.4, 69 0,04

21.4.69 0.08 23.24.69 0.08 30.4,69 0.08

23.24.69 0,07 2504.69 0.06

2504.69 0.10 28.4.69 0.05

28.42.69 0,08 30.4,69 0,11

30.4,69 0.14 ;
Average 0,13 Average 0.08 Average 0.06

205469 0,07 2.5.69 0.09 245269 0.05

525.69 0.07 50569 N.S. 525.69 0.05

705669 0.03 705.69 0.07 705.69 0.07
9.5.69 0.11 945.69 0.04 9.5.69 0.05

12.5.69 0.08 12.5.69 0.06 12.5.69 0,03

14.5.69 0.13 14.5.69 0,11 14.569 0.07
16.5.69 0.09 16.5669 0,13 16.5269 0.06

19.5.69 0.09 19.5.69 0.06 19.5.69 0.05
4} 21.5.69 0.05 21.5269 0,10 21.5269 0,10

23.25.69 <0.01 2345269 0.08 2325269 0.04
26.25.69 0.08 26.5.69 0.03 26.5.69 £0.01

28.5469 0.09 28.5269 0.04 28.52.59 0,02

30.5.69 0.04 3005.69 0.05 30.25.69 0.03
Average 0.07 Average 0.07 Average 0,05

226,69 0.04 246,69 0.02 366.69 0.04
46,69 0.02 4.6.69 0.04 6.6.69 0.06

6.6.69 0.09 6,6, 69 0.06 9,6,69 0.04

9.6.69 0,10 946,69 0.04 11.6.69 0.03

11.6.69 ~ 0,03 11,6.69 0,03 13.6,69 0.05

12,6,69 0,18 13.6.69 0.04 16.6.69 0,02

16.6.69 0.05 16.6. 69 0.05 18.6, 69 0.04
18.6.69 0.07 18.6.69 0.06 20.6,69 0.03

20.6.69 0.06 20.6.69 0,03 23.26.69 0.02

2326.69 0.04 23.26.69 0,02 2525.69 0.05

2526.69 0.05 256.69 0.03 27.6.69 0.03
2746.69 0.08 276,69 0.05 30.6,.69 0,03

30.26.69 0.08 30.6.69 0,04
Average 0.07 Average 0.04 Average 0.04
Quarterly 0.09 Quarterly 0.06 Quarterly 0.06
Average Average Average
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TABLE 2 TOTAL BETA ACTIVITY OF WEEKLY RAINWATER COLLECTIONS

FOUR DAYS APTER COLLECTION

Ap DATE OF COLLECTION DEPOSITION RAINFALL CONCENTRATION
FROM TO mci/km? om pci/litre

29.3469 5.4.69 1.5 6.2
5.4.69 12,4.69 2.2 5.5

12,4, 69 19,4.69 1.4 7.8
19,4, 69 264.69 2.0 7.8 |

2923.69 264.69 Fel 2743 26

26.4.69 345.69 0.2 1.0
345.69 10.5.69 1.3 228

cae 10.5.69 17.25.69 0.4 1.0

5 17.5.69 24.5.69 1.6 8.9
i 24.5.69 32.5.69 0.2 0.9

w 26.4, 459 31.5,69 367 14.6 25

31.5.69 746.69 0.2 0.7

706,69 14.6.69 <O0o1 0.3
14,6,69 21,6,69 0.9 70
21,6,69 28,6.69 0.3 1.5

31.5.69 28.6,69 1.5 9.5 16

2nd QUARTER 1969 12.3 51.4 24

28.3209 3.4.69 0.2 0.2

3.4.69 11.4.69 1.5 0.8
11.4.69 18.4.69 0.3 £0.1

18.4.69 244.69 1.2 3.6

24,469 2.5.69 0.3 1.2

28.43.69 £05469 345 5D | 59

205209 9.5269 0.5 1.7

mS 9.5.69 16,5.69 <0, £0.21
5 16.5.69 23.5.59 0.1 0.7

E 23.65.69 30.5,69 0.3 2.6

2.5.69 30.5.69 1.0 5.1 20

© 30.5269 6.6,69 0.1 1.0

6.6.69 1326.69 £Oel TRACE

13.6.69 20.6, 69 0.5 0.8
20.6.69 27.6.69 0.2 1.5

3005469 | 27,6.69 009 303 27

2nd QUARTER 1969 5.4 14,3 38      
PIT = Le
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TABLE 3a STRONTIUM.90 IN RAIN SECOND QUARTER 1969

 

 

 

 

 

 

    

COLLECTING DEPOS [TION RAINFALL CONCENTRATION

‘ STATIONS mCi/km om pci/litre

New Zealand Apr. May Jun. Apr, May Jun. Apr. ray Jun.

Kaitaia 0,09 0,14 0.18 12,1 22.0 C5bek 0.8 O.c 0.7

Auckland 0,12 0.07 0412 | 12.3 11.7 8.7 1.0 Ove 1.4
New Plymouth 0,09 0.05 0,08 11,1 (13.4 14,6 0,8 0.4 0.5

Havelock North 0,06 0.03 0.03 720 5el Sec 0.8 0.6 0,6

Wellington 0,12 0.12 0.05 708 1e.9 705 1.7 0.7 0.7

Greymouth 0,23 0.16 0.13 24.3 13.6 14,1 0.9 1.2 0.9

Christchurch 0,08 0.06 0,02 | 5.3 5.l 265 1.3 1.2 1,0

Dunedin 0.07 0,06 0,02 5e3 7035 269 1.2 0.9 0,8

Invercargill 0,10 0.07 0,08 11,2 79 11.6 0.9 0.9 0.7

Country-Wide Averages

Monthly 0.11 0.08 0,08 10.7 11.5 10.3 1.0 0.8 O.8

Quarterly 0.27% 0.9

Pacific Islands

Suva, Fiji 0.10 N.S. 0,04 25.0 703 2.4 0.4 N.S. 1,7

Rarotonga 0.07 0.04 0,03 35.8 9.1 703 0.2 0.5 0.4  
* This value is the sum of the monthly deposiiions during the quarter.

N.S. No Sample.
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TABLE 3b STRONTIUM~89 IN RAIN SECOND QUARTER 1969

 

 

 

 

  
 

     

N.S.. .No Sample,

COLLECTING DEPOSITION RATIO ;
STATIONS mCi/km~ (at mid-month) Strontium-89/Stron tium-90 |

New Zealand Apr. May Jun. Apr,. May Jun.

Kaitaia 0.4 Oe 7 0.4 iH 5 2

Auckland . 0.5 Oe 2 0.5 4. 3 4
‘New Plymouth 0.4 0.3 0.2 © 4 6 3
‘Havelock North 0.42 0.3 <0,1 4 8 3
Wellington 0.4 0.4 - 0.1 3 3 2
Greymouth 1.1 0.7 0.3 i) 5 2

Christchurch 0.4 0.2 0,1 6 3 4

Dunedin 0.4 0.2 <O,1 . 6 3 3
Invercargill 0.5 0.2 0.3 5 3 4

‘Country~Wide Averages

Quarterly 1,1* 4

Pacific Islands

Suva, Fiji Ove + N.S. £0. | 4y N.S, 2

Rarotonga 0. 4 0.2 LOwl 5 4 3

* This value is the sum of the monthly depositions during the quarter
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4 ASLE A STRONTIUM-90 AND CAESJUM.~137 IN MILK 1969
 

 

 

   

COLLECTING STRONTIUM~90 CARES IUM-137
STATIONS pCi/g Ca pci/g K

April ~ June April May June

Northland 5.1 17 . 20 29

Auckland 4.9 24 23 (30 )***
Waikato 5gt 50 52 (40 xx
Taranaki 9.4 102 93 79
Palmerston North 10,1 5 ? 1

Wellington 4.7 il 9 6

Westland * 16.4 46 38 29
Christchurch 2.0 2 3 1

Dunedin 269 7 5 1

Country-Wide Averages

Monthly 29 28 24

Quarterly E.8 27

* The Westland Collecting Station was referred -to as Greymouth or

Hokitika in previous reports,

we April = May only

*** No Sample.
the country-wide average,

Results in brackets are estimates used for calculating
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SYMBOLS UNITS AND EQUIVALENTS

UNITS OF RADIOACTIVITY

os es Curie ee 8s ce oe oe te oe oe 307 X 102° disintegrations per second

es e- Millicurie .. .. 1077 Curies

e+ es picocurie .. .. 10712 Curies .. 1. 2.22 disintegrations per minute

UNITS OF LENGTH, ARKBA, VOLUME AND MASS
AND THEIR EQUIVALENTS IN THE IMPERIAL SYSTEM

CMjee 2 ae ce 0 oe centimetre .. 2. «+ e«« 0.394 inches
km .. oe eo oe os oe square kilometre .. .. 0.386 square miles
M“ ese o6 «2 0 08 ef cubic metre... .. .. «. 35.31 cubic feet

litre .. «2 oe os oe Litre we oe ae oe oe 0.880 quart
Boe ce oe oe ce oe BLAM oe oe oe oe we oe 0.0353 Ounce

NOTES

Unless otherwise noted, all times given in this report are New Zealand

Standard time i.e. G.M.T, + ‘12 hours,

Radioactive fallout in rain is expressed aa:

2
(a) Deposition - millicuries per square kilometre (mCi/kw )

(b} Concentration - picocuries per litre (pci/litre)

deposition (mCi/km* )
rainfall (cm) x 100

Concentration (pCi/litre) =

Multiply mC/om* by 2.59 to obtain mCi/sq. mile.

The levels of strontium-90 contamination in food and bone are

given in "Strontium Units" i.e. picocuries strontium-90 per grem
of calcium wc cece rec ereceeensensaceseasesecscsesevee Pol sr /e Ca.

Similarly c&esium-137 results are given as picocuries of cagetum13?

per gram of POTASSIUM. .oesasnccsecsccsnccesccevessse pol Csl*16 K.

One litre of whole milk contains approximately:

1.2 g of calciun

1.4 g¢ of potassium.
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POTENTIALHEA
te

LTH HAZARD

The significance of the levela of radioactivity in environmental samples

published in this Report may be understood more readily by comparing these

levels with the following "permissible levels for the general popplatian"
which have been adopted for use in New. Zealand.

These levels have been set as a guidé to limit the controlled release of
radioactive substances into the environment by licensed users in New Zealand,

They are levels which individually would not require pemedial or

preventive action and have been chosen to protect the most aensitive age

group in the population. It is considered that any risk associated with these

levels is exceedingly small and that levels many times as great would involve

a hazard which is small compared to commonly accepted riska of life,

"Permissible levela" of Radioactivity

These levels were derived so as to ensure that the dose to any member

of the public arising from the controlled use of radioactive materials does

not exceed the Dose Limit recommended by the International Commisaion on
Radiological Protection,

Strontium-90

In Milk: 270 Strontium Units - maintained indefinitely in the milk,

In Bone: 67 Strontium Units.

Caesium-137

In Milk: 7,000 pCi/g K - maintained indefinitely in the milk,

Iodine-131

In Milk: 200 pCi/litre - as an average intake over one year,

Total Beta Activity of Mixed Fission Products Between 10 and 80 Days Old

In Air: 300 pCi/m? - for continuous breathing,

In Rainwater: 6,000 pCi/litre - for continuous consumption,
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AREA: 103,000 square miles

(267,000 sq. km.)
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STATIONS ESTABLISHED BY THE NATIONALLOCATION OF COLLECTING
RADIATION LABORATORY FOR AIR(A), BONE(B), MILK(M), RAINWATER (R),
AND SOIL (S), SAMPLES IN NEW ZEALAND Where more than
one type of collection is performed (e.g. weekly and monthly rainwater collect-

ion) the appropriate’ symbol is shown twice. Collection areas not confined to

a single location but 2@xtending over part of o province or district are shown
thus @ (NAME} |
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TOTAL BETA ACTIVITY - SPECIFIC RADIONUCLIDES

  

     
   
 

       
  

 

  

 
   
  

  

 

 

 

  

INDIVIDUAL STATIONS COUNTRY-WIDE AVERAGES

FISSION PRODUCTS IN AIR pCi/m? SSTRONTIUM—390 IN RAIN
' | [ j

O.5f AUCKLAND I DEPOSITION m Ci/km?
O4- | | |
O3f | i

O-2/- y : | 0O1 YjL\— ~ /TTECTUI |
OSL WELLINGTON Os
OME } 1

o-3F ! l OF
O2t z |
Ot YH | 5

oO ee, 4

O05 CHRISTCHURCH |
04 | 3
03 j | 2

o8 :oO
Oo rae

1968 1969 1968 1969
FISSION PRODUCTS IN RAIN mCi/«urf STRONTIUM-90 IN MILK PCi/gCa|

| GREYMOUTYL SO
F Li !

40F- 1134 854 |
ty {

E Y30/-— Y
r yy
- 7 y |
— Gp |20F _ y |
~ Yj Hyp

10b- LD ; YY CAESIUM-137 IN MILK pCi/gk

J Y 100f—= UY i
= ws

(baa
di

|
{

; |
2O-- CHRISTCHURC! |

\10 Yj ,

1968 1969 1968 1963

   

 

  
  

 

      
FIG. 2 SUMMARY OF ROUTINE MEASUREMENTS
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crnerat SUMMARY
Results of routine monitoring of fallout in air, rain and milk samples during the third quarter

1969 are tabulated in this heport, These results are summarized on a quarterly basis and are
presented graplically in Fig. 2, together with results from previous Quarterly Reports during 1968

and 1969,

Additional information on sumple collection and evaluation, comparison of levels of environ-
mental radioactivity and health hazard assessment is given in the Annual Summary Heport for 1968

“ENVIRONMENTAL RADIOACTIVITY IN NEW ZEALAND, Report No.NRL-F33" which also tneludes the results

of extended monitoring of fallout from the French nuclear tests in the Pacific.

TOTAL BETA ACTIVITY ~ INDIVIDUAL STATIONS

As already noted in the reports NRL-F31i to NRL-F35, increased levels of fission products in
air and rainwater were measured duringthe third quarter 1968. These levels resulted from the

1968 series of nuctear tests conducted by France in the Pacific Area between & July and 9
September. This series included for the first tine the detonation of two hydrogen bombs.

‘The expected decrease in levels, which - hadi been evident during the months following the

previous tast series of 1966 and 1967, occurred more stowly following the 1968 nuclear testa.
‘The greater delay in the reduction of fission product levels following the 1968 nuclear tests

undoubtedly resulted from the injection of fission debris into higher altitudes when the

hydrogen bonbs were tested. The subsequent depasition of ‘the debris was thus extended over a

longer period . ,

During the second and third quarters 1969, however, there were significant decreases in the

levels of total beta activity of air and rainwater, .

The ayerage levels in air during the third quarter 1969 were-0.08 pCi/n? at Auckland,
0.06 pci/m at Wellington and 0.05,pCi/m at Christchurch, During the corresponding period
dn 1968 the levels were 0.23 pCi/m’ at Auckland and Wellington, and 0,16 pCi/m’ at Christchurch,

The total, deposition in rain during the third quarter 1969 was 9.1 ca/am* at Greymouth,

and 0.4 mci/ at Christehurch. During the corresponding period in 1968 the deposition was

112.8 mCi/km” at Greymouth, and 16.4 mCi/km” At Christchurch,

SPECIFIC RADIONUCLIDES - COUNTRY-WIDE AVERACES

1, STRONTIUM~90 IN RAIN The average deposition in rain increased slightly from 0.27 mei/km”

‘during the second quarter 1969 to 0.30 mCi/km* during the third quarter 1969. This level is
less than one quarter of the highest level previously recorded, i.e., during the first quarter

1965,

2, STRONTIUM.89 IN RAIN The average deposition reached a maximum of 5.1 met/tan® during October
1968, about one month after the cgnclusion of the 1968 nuclear tests,, During the third quarter

1969 levels were about 0.1 mCi/km per month,

3. STONTIUM-90 IN MILK The average level has increased from 6.8 Strontium Units during the

 

 

 

second quarter 1969 to 7.9 Strontium Units during the third quarter 1969. The highest level
previously recorded was 15,9 Strontium Units during July-August 1964, The average level for
the twelve months ending Septenpey 1969 (6.6 Strontium Units) is about 2.5% of the "permissible

level" for the whole population\

4, CAESIUM-137 IN MILK The average level has decreased slightly from 27 pci/g K during the

second quarter 1969 to 24 pCi/g K during the third quarter 1969, The highest level for the

twelve rionths ending Septgyre 1969 (27 pCi/g K) is less than 0.4% of the "permissible level"

for the whole population

(1)

 

See "POTENTIAL HEALTH HAZARD" -~ Page 3,

TTi - 20



 

 

fe
a
B
L

pay
R
P
T
t
r

Wi
ed
i
e

c
r
n

ee
n.
m
e
t
P
D

  

RESULTS OF ROUTINE MONITORING OF FALLOUT DURING THIRD QUARTER 1969
 

TOTAL BETA ACTIVITY OF AIR SAMPLES

 

 

 

 

 

 

 

    

TABLE 1

In Picocuries per Cubic Metre Four Days after Collection.
Filters changed 3 times each week.

AUCKLAND WELLINGTON CHRISTCHURCH

Date Total Beta Date Total Beta Date Total Peta
Filter Activity Filter Activity Filter Activity
Removed pci/m? Removed pci/n3 Removed pci/m?

2.7.69 0.10 2.7259 0.05 2.7.69 0.04
4.7.69 0.08 4.7.69 0.04 4.7.69 0.06
727.69 0.09 8.7.69 0.09 7.7.69 0.05
9.7.69 0.07 9.7.69 0.08 9.7.89 0.05

11.7.69 0.03 11.7.69 0.03 11.7.69 0.04
14.7.69 0.04 14.7.69 0.04 15.7.69 0.04

16,7.69 0.06 16.7.69 0.04 18.7.69 0,04
18.7.69 0.04 18.7.69 0.04 21.7.69 0.05
21.7269 0.04 21.7.69 0.03 23.769 0.07
23.7.69 0.08 - 23.7.69 0.07 25.7.59 0.08

25.7.69 0.07 25.7.69 0.09 28.7.69 0.03
28.7269 0.04 28.7.69 0.02 0.7.69 0.04
30.7.69 0.05 30.7.69 0.03 1.8.59 0.03
1.8.69 0.09 1.8.69 0.03

Average 0.06 Average 0.05 Average 0.05

4.8.69 0.09 4.8.69 0.05 4.8.69 0.03
6.8.69 0.13 6.8.69 0.05 6.8.69 0.05
8.8.69 0.04 8.8.69 0.17 8.8.69 0,04

11.8.69 0.07 11.8.69 0.05 11.8.59 0.05
13.8.69 0.05 13.8.69 0.06 14.58.59 0.05
15.8.69 0.08 15.8.69 0.08 15.8.69 0.03
18.8, 69 0.13 18.8.69 0.02 18.8.69 0.04
20.8.69 0.10 20.8.69 0.07 20.8.69 9.05
22.8.69 0.07 22.8.69 0.07 25.8.69 0.09
25.8.69 0.03 25.8.69 0.05 278.69 0,12
27.48.69 0.08 27.8.69 0.09 29.8.69 0.04
29.8.69 0.10 29.8.69 0.06 1.9.69 0.06
1.9.69 0.08 1.9.69 0.05

Average 0.08 Average 0.07 Average 0,05

3.9.69 0.09 3.9.69 0.03 3.9.69 0.05
5.9.69 0.09 5.9.69 0.12 5.9.69 0.08
8.9.69 0.11 8.9.69 0.09 8.9.69 0.04

10.9.69 0.03 10.9.69 0.05 10.9.69 0.02
12.9.69 0.09 12.9.69 0.07 12.9.69 0.07
15.9.69 0.10 15.9469 0.08 15.9.69 0.05
17.9.69 0.12 17.9.69 0.09 17.95.69 0.05
19,9.69 0,08 19.9.69 0.06 19.9.69 0.04
22.9.69 0.07 22.9.69 0.05 22.9.69 0.04

o4 24.95.59 1.0624.9.69 0.07 24.9.69 0. 08
26.9.69 0.06 29.9.69 0.26.9.69 0.12 110.69 0.08

29.9.69 0.08 29.9.69 0.07 10.

1.10.69 0.10 1.10.69 0.08

Average 0.09 Average 0.07 Average G.005

Quarterly 0.08 Quarterly 0.06 eeerage. 0.05

Average . Average
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“ABLE 3b STRONTIUM-89 IN RAIN THIRD QUARTER 1969

 

 

 

 

 

 

   
  

*¥* Sample transport delay.

_ COLLECTING | DEPOSITION | RATIO
STATIONS mCifim* (at mid-month) Strontium-89/strontium-90

New Zealand July Aug, Sept. July Aug. Sept.

Kaitaia 0.2 <0.1 0.2 3 1 1

Auckland 0.2 0.3 (0.2)** 2 2 (1)**
New Plymouth 0.2 0.3 (0,2)** 2 é (1)**

' Havelock North <0.1 0.1 <0.1 3 2 él

Wellington 0.1 0.1 0.1 20 1 2

Greymouth ~ 0.2 0.2 0.5 2 2 1
Christchurch <0.1 0.2 <O.1 2 1 él

- Dunedin <0.1 0.1 <0.1 1 2 él
Invercargill {0.1 £0,1 Q.2 2 1 1

Country-Wide Averages

Monthly 0.1 0.1 0.2 2 2 1

‘ Quarterly © 0.4% 2

Pacific Islands

Suva, Fiji 0.6 £021 tie 4 él ee

Rarotonga 0.1 <0.1 Hee 3 él *ER

* This value is the sum of the monthly depositions during the quarter.

te Results in brackets are estimates used for calculating the country-wide

average.

Results to be published in the fourth quarterly report.
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TABLE 4& STRONTIUM-90 AND CAESIUM-137 IN MILK THIRD QUARTER 1969
 

 

   

COLLECTING STRONTIUM-90 CARSIUM-137
STATIONS pci/g Ca pCi/g K

| July - Sept. July Aug. Sept.

Northland 9.3 15 25 50

Auckland 7k 39 25 27
Waikato 6.9 27 29 35
Taranaki . 11.7 45 92 113
Palmerston North 5.6 5 2 3

Wellington 5.5 8 2 7
Westland * 20.7 16° 18 bby
Christchurch 1.8 2 él él

Dunedin 2.7 3 (1 )** <1

Country-Wide Averages

Monthly 18 22 31

Quarterly 79 2h  
 

* The Westland Collecting Station was referred to as Greymouth or Hokitika

in previous reports.

** No sample. Result in brackets is an estimate usedfor calculating the

country-wide average.
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Station: Gracefield, Lower Hutt, New Zealand, S 41° 14’ E 174° 55° Stainless steel collector 1 ft diameter

Sampling Period Activity: microcur 2s /sq.mile Balto csi3T Rain | R k

start finish s pat4o C5137 3r90 Srg0 Inches emarks

1-2 2-1 248 + 29 200 + 12 | 0.81 4.69 monthly pot sample
(96) (T1)*
+ +Acoumlated total 24s = 20 200 = 2 0.81 469

average for 1968 (96) (TT)

2a2-1 5-1 recovery so low, no

results recorded

+ +Accumulated total 248 + 20 200 + 12 0.81 1.33

average for 1968 (96) (77)

41.5 43 22.3 + 1.6
3-1 4&1 (16)* (8 6)* 0.54 0.66 monthly pot sample

accpBulated total 289 + 20 225 + 12

averagefor 1968 (112)* (85.6)" 0.77 1.99

+ +
{4-1 5-1 2Hoe ‘hse 0.70 14.36 monthly pot sample

} accumulated total + +
925 — 25 386 + 30

average for 1968 (202) (148. 6}* 0.74 22.59
 

Note: Errors quoted are purely counting errors and do not include experimental errors or

* Microcuries per square kilometer

calibratia uncertainties.
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Station - Gracefield, Lower Hutt, New Zealand S$ 41°14' E 174°55! Stainless steel collector 1 fc diamecer.

Samplingperiod Activity: Microcuries/sq. mile ; 140 90 137 90 |
start ; finish or00 | 146 137 Ba -/Sr Cs /Sr Rain, inches | Remarks

r Ba Cs ;

| 149 £ 11.0 iv +8 . 1,17 8.89 ‘
d-1 6-1 (58.0)* (78)* | Monthly pot sample |

Accumulatedcoral|6f2+27 ) -61 t 31 aOeRaSr
4or average for 9A8 (259)* “(217)* 0.85 31.24

£11 7-1 123 2 8 vita ;

, (48)* (58)* 1.23 | 4.12 Monchly pot sample
meee efieeeeeemefeeeee wee - —_ ee

Aceumulaced total 795 * 28 fi2 * 31
or average tor 968{ (307)* (275)* | 0.90 38.96
neeeeeee+ newsdee mee Feamemememeomeeeepaetme ee

7-1] ge 1 |} 227.3 45,400 2380 155 = an
(43)* (17,900)* 55)* 404.0 1.39 “90 Monthly pot sample

meeeee : veee eeeefeeee ce eee wae —-— eeee

Accumulated total 907 + 29 45,400 +380 987 + 31 4O4.0 1.09 586
or average for 968; (350)* (17,900) (330)* , . ae
weeee ee eede, . —. . we eeeeee

_. 95.5 43.2 8,360 4 lad 115 5 1.35 e t 18-1 | 9-2 (34)* (4240)* (45) &9.0 1.23 2.59 Montnly pot sample

weeeee ceedeee one _—— . ame eepeeebeeee

Accumulaved total 1000.5 30 53,740 * 392; 11054 51.5, ye 1.10 4G. Ae
lor average for 368 (385)* 1 (21,1u0)* ,  (375)* | ~ . AS    

* microcuries per square kilometer

Note: Errors quoted are purely counting errors and do not include experimenial errors or calibration uncertainicies.
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RADIGISOTOPES [TN RAINWATER

Report No, 74 = Seotember 1968 to December 1968

Station + Gracefield, Lower Hutt $41°14' €174°55! Stainless S¢9el Collector lft. diameter

Sampling Period Activity microcurie/Sq. mile 140,._90 137 4.90) Rain
Start Finish gp7 gal 40 cat 3? Ba /Sr ts°"'/Sr Inches Remarks

9= 2 10-1 153 + 6.5 4530 + 67.1 186 + 1.9 29.6 1.22 4,43 {Monthly Pot Sample

59* 1750* 71,5*

Accumulated Total 1153,5+ 31 58296 + 400 1289 + 32.0 50.5 Leil 52.88
or average for 1968] 445* 27B9G% 446,5%

i

lo-2] ur~3

|

262, 2 84 6360 + 81 555 + 5,8 24 2,12 8.40 |Manthly Pot Sample
105* 2430* 214* Ssr*” probably low

Accumulated total 1415,5 » 31.5] 64,590 + 408 1744 + 32,0 46 1,21 61.28

or average for 1968; 550* 25,320* 660,5*

li-1l 12-1 190 + 6.4 543 + 32.5 214 + 6.7 2.93 1,12 2.07 Manthly Pot Sample

73* 214* 82,5*

Accumulated total 1605.5 + 32.0{ 65,133 + 420 1958 + 32.7 40.7 1,20 63,35
or average for 1968{ 623* 25,534* 743*

12-1 2+1-69 178 + 4,9 ~ 296 + 3,2 ~ 1.69 4,90 f@anthiy Rat Sample

69* 114* Sr3Q preahably low

Accumulated total. 1783.5 + 32.0) 65,133 + 420 2254 + 33 36,6 1.24 67.33

or average for 1968} 692* 25,534* 8S7*

m
e
E
e

e
e

  
      

* Microcuries per square kilometer

  
Note errors quoted are purely counting errors and do not includs experimental errors or calibrations uncertainties,
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Cesium-137 in Various Chicago Foods.

(Collection Month January, 1970)

S. S. Brar and D. M. Nelson

Radiological Physics Division
Argonne National Laboratory

Argonne, Illinois 60439

Since April, 1961, the 3706 and potassium content of the Chicago

portion of Tri-City Diet Sampling Program has been determined!”* in

bulk food samples by gamma ray spectrometry using a 4" x 4" Nal (TI)

crystal. The individual food components were counted for a minimum

of 100 minutes, and from these measurements composite daily and yearly

food intakes were obtained. Cesium-137 activity in food, now, is an

order of magnitude lower than it was a few years ago; consequently, a

new procedure for these measurements has been adopted in order to

improve accuracy. The same variety of foods (all fresh vegetables; all

fresh fruits, etc.) are composited before measurement, and the samples

are counted a minimum of 400 minutes. The results of the January,

1970, quarter are tabulated in Tables I and ITI.

*
Work performed under the auspices of the U. S. Atomic Energy Commission,
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Table I

 

Cesium-137 in Chicago Diets

(Adults)

January, 1970

137 . 137

 

 

Potassium Cs Potassium Cs

kg/yr g/kg pci/kg g/yr pci/yr

White Bread 37 1.0 18 37 666

Whole Wheat Bread 11 2.6 39 29 429

Eggs 16 1.3 0 21 0
Fresh Vegetables 43 3.5 0 151 0
Root Vegetables 17 2.9 0 49 0
Milk 221 1.5 12 332 2652
Poultry , 17 2.4 11 41 187

' Fresh Fish 8 3.7 32 30 256
Flour 43 1.1 21 47 903
Macaroni 3 2.2 28 7 84

: Meat 73 3.3 28 241 2044
' Dried Beans 3 12.5 9 38 27

Fresh Fruit 68 2.3 0 156 0

Potatoes 45 4.2 8 189 360

Canned Fruits 26 1.0 14 26 364
Canned Fruit Juices 19 1.7 18 32 342

Canned Vegetables 20 8 0 16 0

Total/yr 1442 8314

Total/day 4.0 23

*
It is assumed in arriving at the average that nine times more ocean fish is
consumed than fresh water fish.

 



 

 

Table ITI

Cesium-137 in Chicago Diets

(Infants)

January, 1970

137 137

 

 

Potassium Cs Potassium Cs

kg/yr g/kg pci/ke g/yr pet/yr

Evaporated Milk 137 3.2 34 438 4658
Formula Milk 37 1.7 30 63 1110
Cereals 8 6.9 26 55 208

Fruits 23 1.3 8 30 184
Meats 17 2.2 28 37 476

Vegetables 23 2.2 0 51 0

Total/yr 674 6636

Total/day 1.8 18

III - 30
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The Euratom [spra Establishment is located in Northern Italy

58 Km NW away from Milan and 14 Km W from'Varese. |

The activity levels shown in this report represent weapons-

test fallout, and do not reflect any contamination from thesite.

SAMPLE COLLECTION
meeeeeeea

ee

Air is drawn by pumps through paper filters at the rate of,

at least, 500 m®° / day, measured by gds meter.

The singledaily filters are measured for gross beta radioac-

tivity and then pooled to give monthly samples, for gamma spectrometry

and radiochemical analyses,

b, Wet and dry deposition
eeeeeeee

These samples are collected monthly by means of four 1m

stainless, steel funnels, having the bottom always covered with deionized

water. The collected water is evaporated and the dry residue analysed.

Milk is collected twice a weekin four small local dairies to

give 8 liters / month, About six liters dry matter are submitted to gamma

spectrometry and two liters ashed for radiochemical determination of stron-

tium-90,
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CHEMICAL PROCEDURES AND COUNTING TECHNIQUES
iiitil

Strontium-90 is separated by the fuming nitric acid precipitation

and then purified through hydroxides and chromates precipitations,

The activity of the final strontium carbonate and yttrium oxalate

precipitates is measured in low level anticoincidence beta counters,

Cesium-137 is measured by direct gamma spectrometry on the un-

processed or dried samples and, whenever it is necessary, by

gamma spectrometry after chemical separation. This is performed ©

by filtration of the solution, obtained dissolving the sample, through

a thin AMP (ammonium molybdophosphate) layer, by which cesium

is retained, Details of this procedure may be found in the paper

by E. Van der Stricht issued ‘on "Radiochemical Acta" 3, 193-199

(1964),

Gamma emitting nuclides are measured by direct gamma spectro~

metry, using, also the spectrum stripping technique.

Plutonium-239+240 is separated by anion exchange and electro-

deposition; details of the procedure may be found in the paper by

M.C. de Bortoli: "Radiochemical determination of plutonium in

soil and other environmental samples", Anal, Chem, 39, 375

(March 1967).

The activity is measured in a Frish grid ionisation chamber con-

nected to a multichannel analyser,

_EXTRAPOLATION OF THE DATA

Except when otherwise stated, the data presented in this report

extrapolated to the last day of the collecting period,
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FALLOUT DEPOSITION

1969

SITE: I1SPRA LAT. 45° 49° N LONG, 8° 37'E

n Grogs beta (1) } 296, 896, 1376, 2939p, 2385, Precipitation
Month " 2 | u 2! > ! 2 > ! > |

“ mci/Km Date (2) « mCi/Km ‘ mCi/Km mCi/Km BCi/Km pci/Km mm

a 3 3 3 3
October " 0.78 + ti-ll ot & tox tos tox to 5.0

" ' t ' t t ' t

November " 3,80 11-12 " 0,073 $ 0.20 + 0,098 ! = (og 1 123.4
tt ! UU t 1 1 1 :

December " 0.95 ¢ 13-1-70 " 0,012 + 0,008 +! 0,013 | 0.22 + 0.06 + 22.4
tt £ Ld ' t t 1 a
tt t t ' t t t '

 

(1) Potassium-40 equivalent (40 mg/cm”),

(2) Day and month of the gross beta measurement,

x Data not yet available,
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1969

SITE: ISPRA LAT. 45° 49'N LONG, 8° 37'E ALT. 250m

Month ' Gross beta : Ws. ' B96. ' Ie, ' 2395, \ 2385,

‘ pCifm® \ 10° 3pcifm®? ‘ 107°pci/m*! 10°Cifne ! 107pcifn® ' 10°>pCi/m*
: t t a - t t ’

October («22 160 206' 3608tO O
t a t t

November 0.12 ¢ 0.95 ' 22 © WF ' 23 § 0.46
December ( 14 1sO

1 t f t ' ‘

jo : 3 ;
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PART IV

RECENT PUBLICATIONS RELATED TO RADIONUCLIDE STUDIES



 

Recent Publications Related to Radionuclide Studies
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Application of Mercury Cathode Electrolysis to Fission

Product Separation
Rapport CEA-R-3788

Birge, S.J., Berman, M., Peck, W.A. and Whedon, G.D.

Study of Calcium Abscrption in Man: A Kinetic Analysis and

Physiologic Model

J. Of Clinical Investigation, 48, No. 9, September 1969

Blanchard, R.L. and Moore, J.B.

210pph and 219po9 in Tissues of Scme Alaskan Residents as

Related to Consumption of Caribou Or Reindeer Meat

Health Physics, 18, No. 2, February 1970

Book, S. A.

Fallout Cs-137 Accumulation in Two Subpopulations of Black-tailed

Deer (Odocoileus Hemionus Columbianus)

N70-13009, UCD-34-P-104-14, Avail: CFSTI

California Univ. Radiobiology Lak., Davis, Calif.

Bove, J.L. and Siebenberg, S.

Airborne Lead and Carbon Monoxide at 45th Street, NYC

Science, 167, No. 3920, February 13, 1970
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Boulenger - X. de Maere

LaRetombée Radio-Active Mesurée A Mol

Rapport D'Avancement Du Department

"Mesure et Controle Des Radiations"

Anne 1968, Jaar,

144, Avenue E Plasky, Bruxelles 4, Belgique
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Radioactive Fallout in Air and Rain Results to the Middle

, of 1969
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Effect of Alginate on the Abosrpticn and Excretion of
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Atmospheric Environment, July 1969
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two New York Towns

Public Health Reports, 84, No. 9, September 1969

Iv - 5



  

  , . ™ 2
i ates tee om coktileeea rte tentBeRadt eekaARIalSECanae FildesAsllalae

 

 

Lalit, B. Y.

Dependence of Strontium-90 in Milk on its Concentrations
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