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Abstract. Meteorological analysis of the paths of nuclear clouds has been
used to assign the source of radioiodine in the milk samples collected in
the U. S. Public Health Service Pasteurized Milk Ketwork (PMN). Most of
the instances of elevated values bétween April 1963 and December 1968 are
attributed to six atmospheric nuclear explosions in westerm China. Only
one of Tive cratering events at the Nevada Test Site caused elevated values
in the PMN milk, TIwo periods with relatively low concentrations of radio-
iodine in milk possess no apparent explanation. By selecting periods with
no atmosphefic or cratering events, it is argued that at most small amounts
of radioiodine in the PMN can be attributed to accidental releases from
underground nuclear tests in the Uﬁited States during the period of
analysis. Radioiodine‘froﬁ accidental releases, reactor tests, and cratering
events has been‘detected in a local raw milk network surrounding the

Nevada Test Siue.
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TIntroduction

The potentially important sowrces of radioiodine (I 131 ) in milk are:

(a) atmospheric nuclear tests, (b) nuclear cratering experiments, (c) unscneduled
ventings from underground nuclear tests, (d) releases from fuel reprocessing
plants and other installations. In 1963, Machta (1) attributed the origin

of Il3l in milk samples of the U. S. Public Health Service Pasteurized Milk
Network (PiV) having <300 pCi/l (picocuries of 3t per liter of whole
milk) to particular sources during the period September 1961 through 1962.
The present report updzaies the origiral report for the following six-yeaxr
period.

Waile radioiodine in milk has been measured because of its health
implications, the primery purpose -of this study is to account for the origin
of Il3l
the concentration are secondary to the assurance that the milk truly contains

in PMN milk samples. For present purposes, the absolute values of

1131. At least one PMN sample per week was routinely scheduled for analysis
in each of about 60 milksheds; the sampling frequency increased to twice
weekly when elevated concentrations were expected or found. A single seample
each week may not reflect the highest level in milk. 4
| The generally accepted limit of detection for iodine-131 analysis is
10 pCi/l. This level is based on the random deviation in the analysis and
count statistics and is defined as that:

"level of activity which results in a 100% error at the 95% confidence

level.”
Yowever, if there are smwall quantities of unidentified’isotopes present,
such as naturally occurring radium-226, or unusual background fluctuations
wnich are not accounted for in the analysis, a blas can be introduced in
the results which will raise the minimm sensitivity. On this basis, a
cut-off value of greater than 30 pCi/l was chosen es that representing a
high level of confidence that iodine-131 was actually present (2).

Many states operate their own nilk hetworks- their results will be
examined Tor support of the FMN findings. Because of earlier controversy,
speciel attention is devoted to the possible sources of radioiodine from
various nuclear activities at the Nevade Test Site (NTS). A local network
operated by the Public Health Service surrounding the test site provided
data which bear on the interpretation of the PM findings in terms of & .. -

Nevada source.
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131
oriain oof I in PMN milk.

A5 shown in figure 1, there are ten veriods with I
reater than 30 pCi/l in the PN from April 1963 through December 1968. The

131 concentrations

aricd Janucry through March 1963 is a continuation of the elevated values
in the lete 19352, almost certainly from the large scale atmospheric testing
wse 1952, Table 1 shows these ten periods in chronological order
taer with the most likely source of radioiodine.

(2) Atmospheric events:

Six of the periods (1, 3, 5, T, 8, and 9 in fig. 1) followed six of
the eight atmospheric tests conducted at Lop Nor in weatern China (LO°N,
90°Z). These six nuclear tests were reported to have total yields ranging
from less than 20 kilotons to a few hundred kilotons equivalent TNT (3).
Nuclear explosicas near the ground with yields in this range inject radio-
activity meinly into the troposphere, the active weather layer of the
atmosphere (4). The movemenits of the leading edges of these six nuclear
clouds eppear in Figures 2 through 7. The behavior of the clouds from the
Mey 1955 and May 1966 tests has already been discussed by Machta (5) in
connection with preferential thunderstorm scavenging in the mid-western
United States. Two other atmospheric nuclear detonations were reported
each having & total yield of about 3 megatons of equivalent TNT (6). Fallout
of all boub produced radioisotopes from the first megaton test of 17 June 1967
was virtuaellv non-existent. in ground level air or rainwater for moaths after
the eveat. Tais may be due to the fact that an explosion with the yield of
about 3 megatons will inject most of its radiocactivity into the stratosphere.
The second megaton test took place on 27 December 1968 so that its fallout,
1if azy, would not ocecur in the period covered by this study. '

Tairteen atmospheric nuclear tests have been conducted by the Republie
of Fraznce in the South Pacific near Muraroa (22°S, 140°W), (7, 8).
Unforturately, the sparsity of weather data over the equatorial oceans
prevents the counstruction of reliable meteorological trajectories of the
clouds from these tests. Icdine-l3l concentrations in excess of 30 pCi/l
occurred during period 10 following tests in the South Pacific. One milk
sample, 32 pCi/lL, in the. Caral Zone in the last week of August 1958
probably cderived i‘cs'Il3l from these tests. ther short-lived radiocactivity
was round in air during the same pericd at stations in South America and

the tropics, which fits a patiern expected of a South Pacific source (9).

—————— e g o



.. another factor, the weathexr.
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(o) Cratering events:

Filve cratering tesis conducted as part of the U, S. Atomic Energy
Cozmission Plowshare Progrom for the peaceful application of nuclear
explosives took place between 19563 and 1968. Although some radio-
activity was devected in the atmosphere following each test, only the
Palanquin event of 14 April 1965 resulted in elevated 1131 levels in
the 2MN milk (Period 2). The meteorological trajectory for this event
is shown in Tigure 8. Only Helena, Montana, reported detectable levels
of I131

Radioiodine must pass from the atmosphere through crops, cows, dairy

in milk. ;
b

transport, storage and pasteurization before its radicactivity 1s measured L
in milk in the PHS loboratories. These delays involve only a few days . f
but nmay, in rare cases, take up to five deys for the PMN. Further, only
one sample per week is routinely collected from each milkshed. Thus,
the delays and periodic sampling can resulf in time differences between
nuclezr cloud arrival and first milk contamination in Table 1 of up to

& week and a half. The longest time difference, eleven days, was found

in period 2. As discussed in the next paragraph, the explanation involves

During the colder half of the year in northern milksheds, herds are fed o
scored hay so that the cows have' little opﬁortunity to obtain radiociodine
even if fallout were present (1Q). A specific instance in which this was L
observed took place at Helena, Montana, which according to Weather Bureau :
records, was snow-covered on April 16, 1965, the date of fallout deposition

rom the Palanguin cratering event, until a thaw a few days later. This

© probable delay in exposure of the cattle to the deposited radioiodine

mey help to account for the eleven day delay between deposition and first i

milk contamination. L
Tnere were four other cratering tests at the NIS between 1963 and 1968,

none of which elevated the PMN milk radioiodine. These tests were

intentionally conducted during the colder half of the year with wind blowing

towards the north to take advantage of the fact that dalry cattle were on

dry feed; the absence of 1131 in milk does not preclude its deposition.

(c) Underground tests:
Tre contrivution of radioicdine frox underground nuclear tests at the

Nevada Test Site (NTS) in PMV milk since September 1961 has been questiored
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(i1 through 20). Undergrouzd tests at the NTS must always be viewed as a
potential source of radiolodine for nmilk within the U. S. because of its
vroxizity compared with any provins ground ocutside the continental U. S.
Turther, the radiocactivity from underground tests at NIS m2y often be
released aear vwhe ground so thet direct contact wifh the crops and scavenging
by precipitating clouds is easier than for nuclear clouds aloft. Finally, A
since Ilsl is gaseous, atmospheric contamination from underground tests may
be postulated even when pafticulates‘féil to escape.

Questions about the source of radioicdine have been ralsed for the
veriod in 1951 and 1962 when both atm zospheric and underground tests were
being conducted. Over five and one half years have elapsed since the I 131
fallout from the 1961-62 atmospheric ruclear test stopped and there are
now intervals with frequent underground but no atmospheric nuclear tests.
Inspection of Fig. 1 reveals nine such intervals which are listed in
Teble 2b, during which 5 cratering and l3é contained underground testﬁlfere
reported to have taken place within the United States. In addition, -i3. %?;==-j
underground tests were reported to have vented. The term "vented" is used ‘
to mean that radiocactivity was detected off the Nevada Test Site. Excluding
the interval after the Palanquin cratering event of 1l April 1965 and the
unexplained November-December 1965 episcde in southeastern United States
(to be discussed later), no I131 concentration in milk of the PMN exceeded
30 pCi/1.

Becazuse of the cattle feeding practices during cold weather, & better

measure of the lack of radioiodine in milk following underground tests
in the absence of atmospheric nuclear tests or the Palenquin event may
be obtained from the warm seasons, May through October. Examination of
these warm season PMN milk concentrations also shows that no milk saxple
contained over 30 pCi/l despite 64 reported underground tests of which
three were reported to have vented (Table 2c).
During the pericds of I131 fallout from atmospheric tests in 1963-68
there were elso 30 reported underground tests in the Ualted States, four
- of which were reported to have vented. There remains the possibility that
these underground tests contributed 113L to the PMN milk which mey have
been masked by atmospheric testing. It is unlikely, however, that under-
grouzd tests will produce Il3l'in PMN milk only when there are atmospheric

tests.




f.-- - s s DalahionsSIP o LV

p)

(d) Unexplained Episodes:

Fimure 1 reveals two other isolated periods (b and 6) of slightly
elevated isolated radioiodine conceatraticns in the PMN that have not
been previously discussed. From November 30 to Decexzber 8, 1965,
eleven milksheds in the southeasterz U. S. (Baltimore, Md. to Tampe, Fla.
to Little Rock, Ark.) reported concentrations between 1l and 36 pCi/l.
Reanalysis of the gemme spectra for the detectable values during the |
Novenmber 30 - December 8, 1965 period confirmed the presence of radio-
iodine as originally reported. The Savannah River and Ozk Ridge Atomic
Energy Commission installations lie in this area and mere proximity suggests
them as possible sources. Kowever, neither their local monitoring results
nor reported 7131 releases, if any, implicate either plant. The other
period, July 19866, followed the South Pacific atmospheric tests. A value
of 60 pCi/1l was observed at Palmer, Alaska, on July 19, 1966. But it is
deemed unlikely that an Alaskan milkshed would be contaminated by a source
at 22°S. Tnere is, however, no independent evidence for accepting or

rejecting southern hemisphere nuclear tests for the several elevated 713t

milk concentrations in 1966.

In addition to the two unexplained periods in November-December 1965
and July 1966, there are others during which the radioiodine concentrations
exceeded 10 pCi/l but failed to reach 30 pCi/l, most lying close to the
lower value. These concentrztions do not, of course, eppear on Fig. 1.

~In all of these latter cases the geographical and temporal distribution

of milksheds &ppears to be almost random., These relatively few concen=-

trations zbove 10 pCi/l might be expected as statistical fluctuations

.because of the routine handling and analysis of the many thousands of

sanmples.
Cennerison of PMN with State milk network :
In addition to the PMN, ebout L0 states monitor Il3l in milk. In 1963

only 11 states reported to the PHS, which publishes their results in the
Radiological Health Data and Reports (21). By 1968 the number of states
reporting haed increased to fifteen. Many of the state networks collect
and analyze milk samples on a monthly basis while some collect more

frequently. Neill and Snavely (22) summarized the criteria used by the

states in their milk sampling programs.
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e state results almost always confirm the presence of I in milk

wnen the radioisotope cppears in the PO, sometimes higher and sormetires
- s . \ . . . 131
lower thaa the PV coxncentration. During the periods with no I 3 in

te findings also confirm the absence of radiciodine in

A P B LR -
Dy milk, the state

2ille in the United States, with iwo minor exceptions. On September 12, 1966,

v
of 40 pCi/1 for March 1957. Again, other California milksheds were much

~over. These elevated values in the state networks are not accounted for.

131 . .
The general lack of I™7 in milk seamples collected by the states is not a
conclusive verificetion of its absence in the PMN because of infrequent
sexpiing, limited reporting, and the mornthly averaging.

+ =) AT O \BI=3 39 L.
Comvarison of PMIT with SWRIL milk network:

PR

Tae Southwest Radiological Eealth Leboratory of the U. S. Public Health
Service (SWRZL) overates a milk sampling network which surrounds the Nevada
Test Site. Milk is routinely sampled each month from deiry farms and ‘
individval family cows ian Nevada, western Utah and eastern California. 1In
the event of a release of airborne radiocactivity from the testing activities
at the NIS some 155 producing dairies in 11 western states can be alerted
by televhone to collect rilk samples. The SWRHL conducts a continuous
survey of off-site milk sempling locations.

A sumary of 1131 findings in milk in the SWRHL network appears in

Table 3 Tor nuclear rocket tests, cratering tests, and unscheduled venting

from underground testis. _

Levels of redicicdire in the SWREL milk network following the reactor
tests in Jackass Flats of the NTS show a peak value of 240 pCi/l. The
farthest farm from the test site with a concentration in excess of 30 pCi/l
(frem a test on February 23, 1967) was located at a distance of 250 miles.
There was no detectable 1131 in the SWRHL milk network for about half of
the reactor eveats.

Four of the five cratering events resulted in readily detectable
cencentrations of radloicdine in the SWRHEL network. The Sulky cratering
event created a mound rather than a conventional crater and only very small
arounts of radioactivity were released to the atmosphere. Thus, it is
nct surprising that no detecteble axzounts of radioiodine could be found in
milk. ZIodine-13l from the Palanquin cratering event provided the highest
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milk concentrations of any NIS event and, as noted earlier, its 1131

appeared in the PMV milk at ielena, Montana as well, Tne SWRHL collected

axples froz 154% locations in the western U. S. for this event with

mijik s
extensive sampling concentrated in seven states. The farthest distance
of ILJl in milk »>30 pCl/l was found at Miles City, Montana, approximately

900 miles from the test site. The date of this sample preceded that found

at Helena in the PMN from the same event.

/éég%g; of the £%é£éggkanscnedLlea releases of radiocactivity from under-
ground tests at the NTS precduced no detectable 1131 in the local NTS milk
samples. The Pin Stripe event on. April 25, 1906 resulted in a milk concen-
tration of 4,800 pCi/L at a distance of 60 miles. Concentrations decreased
to 70 pCi/l in a sample obtained at 550 miles. Aside from Pin Stripe, the -
highest concentration of Il3l in the SWRHL milk network from an unscheduled
release of radioactivity from an underground test (130 pCi/l) occurred from

the June 16, 1965 event. Actually, at this time, fallout from a Lop Nor

nuclear test deposited radiocactivity over the United States and the assignment

of the origin of the radioiodine in milk is ambiguous (23). The same
- confusion cn the source of radioiodine in milk existed a yéar later for
_the June 8, 1966 rocket test (2k4).

Why did the PMN not reflect the presence of radioiodine when it was
seen in the local SWRHL network? The probable explarations are both
meteorclogical and non-meteorological. In the latter category one notes
thav the PMN composites milk from Tarms dispersed over hundreds to thggiands

of square miles. Milk from Farms with detectable concentrations of I

can be diluted by milk from cther farms in the milkshed with no radioiodine,

- the composite 1;31 being too small to detect. This contrasts with the
SWREL network where, for the most part, individual farmsor dairies are
sampled. The clouds from some of the atmospheric releases in Table 3 moved
northward in the cold half of the year when cows were not on pasture. But
probably wore important are the several meteorological reasons. A cloud
of radioiodine dilutes as it moves downwind of its socurce due to both
horizontal and vertical turbulent mixing and to removal processes. The

dilution caused by atmospheric diffusion, on the average, decreases the

peak concentration in the cloud at tae rote of roughly the square of t*me The

peak concentration at 5 hours wouid tacrefore be reduced by a factor of
25 one day later. The rate of loss due to uptake of 713t by the soil and
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vegetation is unknown. Precipitaiion ccovenging is elffective whenever
it rzins or snows. It is believed tazt this removal process was particularly
effective Tor the Palancouin cloud which was snowed out while moving over ) '
Ideho and Montena. TFinally, the DAl milXksheds cover only small areas of
the United States. Could a cloud of radiciodine have passed through the ;
country missing every PMY millkshed? Such a passage is possible but is
nighly unlixely. However, the first P millkshed that the debris wili
pass through ocutside the State of Nevada lies from 300 to 600 miles from
the NTS, depending on direction of cloud travel. The answer to the

esvion heading this paragravh therefore is that the concentration of

e
£

radiociodine in most cases is probebly too low to cause an elevated milk
conceatration by the time the radioiodine cloud reaches the PMN.

Summery and Coneclusion

Six atmospheric tests conducted in Western China provided the source of

18 s s \ . A . 131
radioiodine for the majority of cases of elevated concentrations of I 3 in

PMN milk in the United States from April 1963 “o December 1968. Atmospheric
tests in the South Pacific probably accounted for only one elevated value, in
the Canal Zone.

During pericds without Il3l fallout from atmospheric tests, 132 contained ~™
.underground and 5 crater;ng tests were reported in the U. S. almost all at
the NIS. In addition, Ii\hnderground tests were reported to have vented.
During the same period no PMN milk samples contained 1131 greater than 30 ;
pCi/l except for the period following the Palanquin cratering event and
the unexplained episode in the southeastern U. S. The evidence since 1963
strongly suggestcs that nuclear cratering events coanducted in the cold season
with wind blowing toward the north did not contribute significantly <o
elevated radioiodine in the EMN mili,

The limited data from state networks measuring radioiodine in milk
confirm the presence or absence orf 1131
However, a ldcal Public Health Service network surrounding the NIS showed

in PMI milk with minoxr exceptions.

radiciodine in milk following 13 of 25 rocket tests, four of five cratering

‘ ' TeUr SYtet— . ) . ’

tests, ard foux of =fteen unscheduled ventings from underground tests. —
Only aftter one cratering test, Palancuin, did the PMV also contain 1131

in milkx., It 1s suggested that atmospheric mixing and removal processes

dilute the radioactive clouds. Trese as well as non-meteorological factors
account for the absence of P contaxination when the locsl PES network

revealcd elevated rzdioiodine.




-Acknowledgment. The authors grdtefully ackncwledge gupport by the
Fallout Studies Branch, Division of Biology and Medicine, U. S. Atomic
Energy Commission. The assistance of the Office of Criteria and
Standards, Division of Environmental.Radiation, and the Southwestern
Radiological Health Laboratory of the Bureau of Radiological Health,
Public Health Service, Department of Health, Education and Welfare is
appreciated. Finally, we should like to thank our colleague, Robert List,

for his invaluable aid in prepering this péper.

N
LN



2k,

25.

r
A®

References

Machta, Health Pnys. 9, 1123 (1963).
W. Carter, Director, Southwestera Radlological EKealth Laboratory,

Personal Communication.
S. Dept. of Health, Education and Welfare, PHS, Rad. Health Datz, 5, S5TT

(198k); 6, 332 (1965); 7, 376 (1986); 8, 6k, (1967); 9, 62 (1968).
W. Kellogg, R. R. Repp end S. M. Greenfield, J. of Meteor. 1k, 1, (1957)
Machta, Science 160, &k (1968). -

S. Atomic Energy Commission, Public Anrouncement L-29k4, December 27, 1968.

J. Gibbs, J. R. Moroney, D. J. Stevens and E, W. Titterton, Aust. J. of

Sei. 29, 11 (1967).
S. Caxbray, E.M.R. Fisher, W.L. Brooks and D. H. Plerson, U. K. Atomic

Energy Authority, AERE-R5899 (1908).

S. Atomlc Znergy Commission, Health and Safety Lab., HASL-207 App. (1969).

D. Olsen, Rad. Health Data, 5, 37 (196%).
Penn and E. A. Martell, J. Geophys. Res. 68, 4195 (1963).

. R. Reiter, J. Geophys. Res.69, 736 (1964).

Penn and E. A. Martell, J. Geozhys. Res. 69, 789, Tok, 798 (1964).
Machta, R. J. List, and K. Telegadas, J. Ceophys. Res. 69, T91 (1964).
B. Lockhart, Jr., J. Geophys. Res. 69, 796 (1964).

A. Martell, Science 143, 126 (1954).

J. List, K. Telegadas, G. J. Ferber, Science 146, 59 (1964).

A. Martell, J. P. Shedlovsky, C. A. Watkins, J. Geophys. Res. 70, 1295 (1965).

A. Martell, Science 148, 1756 (1965).
R. Reiter, Technical Paper No. 70, Colorado State University, Fort

Collins, Colorado (1965).

Radiological Health Date and Reports, National Center for Radiological |

Health, Public Health Service, Rockville, Md. 20852.

R. H. Neill and D. R. Snavely, Rad. Health Data, 8, 621 (196T).
Public Health Service, SWRHL. Interim report of off-site surveillance

for the Diluted Water event (1965).
Public Health Service, Final report of off-site surveillance for the

NRX-A5 test series, SWRHL-32r. (1968).

—— ——

Public Health Service,. E?FL41 off-Site uurvel_lance repofts “for. -

Tevents at the Neveda Test ‘Site frem 1963 to l9u8




Table 1, Cases of 1-131 230 pCi/l of milk in PUS Pasteurized Milk Network

(April 1963 through December 1968)

bPeriod

Period of

" First Contaminated

Highest Contaminated Milk

(See fig. 1) Milk Contamination Milk 1-131 1-131
Begin End Milkshed (pC/1) Milkshed Date {pci/1)
1 10/26/64 11/2/64  Albuquerque, N.M. 60 Albuquerque, N M, 10/24/64 60
2 4/21/65 4/27/65 Helena, Mont, 80 Helena, Mont, 4f/27/65 80
3 5/25/65 6/22/65 Minneapolis, Minn, 90 Kansas City, Mo. 5/28/65 220
4 12/1/65 12/1/55 Chattanooga, Tenn. 36 Chattanooga, Tenn, 12/1/65 36
5 5/20/66 6/24/66 Kansas City, Mo. 80 Little Rock, Ark, 5/24/66 392
6 7/19/66 7/19/66  palmer, Alaska 60 Palmer, Alaska 2/19/66 60
7 11/10/é5 11/16/66 Kansas City, Mo, 37 Kansas City Mo. 11/10/66 37
: Austin, Tex. 11/16/66 37
}
8 1/6/67 1/16/67 Portland, Ore, 74 Charlestown, S.C. 1/10/67 212
- : -'
/9 1/4/68 1/4/68 Charlotte, N.C, 36 Charlotte, N.C. 1/4/68 36
{
10 8/26/68 8/26/68 Canal Zone, Panama 32 Canal Zong Panama 8/26/68 32
."’_‘_-.'—_\‘-—"
e
e

Nuclear Cloud Arrly

1
Date from Meteorological
Trajectories /

Probable
Source

10/20/64 /

5/19/65

5/13/66

11/2/66

12/31/66

12/28/67

Unknown

Lop Nor Atmos-
pheric test

NTS Cratering
event

Lop Nor Atmos-
pheric test

Unknoun

Lop Nor Atnos-
pheric test

Unknoun

lop Nor Atmos-
pheric test

lop Nor Atmos-
pheric test

lop Nor Atmos-
pheric test

S. Paclific
Atmospherfc test



Table 2. Wumber of repowvtoed undergzround and cratering events in the

United States (Apxil 1963 - December 1968).

a, Total numbexr oi events
- - 1 s 2o
Yon-vented underground -~ 1384
Veated underground-—---- 5/ m—
Cratering eventg-=-==-=-- 5

b, Number of events during periods ci non-atmospheric testing

Non-vented Vented
Undexrevround Undercround Cratering
A»r, 1963 - Oct., 16, 1964 39 ' 3 0
Nov, 2, 1964 = May 14, 1965 13 3 2
June 22, 19865 - May 9, 19608 27 2 0
July 19, 1966 - Sept, 11, 1966 2 0 0
Nov,., 16, 1966 - Dec, 27, 19086 3 0 0
. Jan. 16, 1967 = June 3, 1967 12 1 0
Juliy 2, 1967 =~ Dec. 24, 1967 ' 11 1 0
Jan, &, 1968 =~ July 7, 1963 T /Y A 2 =
Sept, 8, 1968 - Dec, 27, 1968 10 0 1
TOTAL: Fee ol 33— 5 —
124 /G :
c.. Number of events during period May through October excluding atmospheric
tests.,
Non-veated Vented .
Underevound Undexeround Cratering
May 1 - Oct. 31, 1963 13 1 0 ‘
May 1 = Oct, 16, 1964 14 0 0
May 1 - May 14, 1965 2 1 0
June 22 - Oect. 31, 1965 7 0 0
May 1 - May 9, 1966 3 0 0
July 19 - Sept, 11, 1966 2 0 0
May 1 - June 5, 1967 & 0 0
July 2 - Oet, 31, 1967 8 1 0
Mey 1 - July 7, 1968 4 0 0
Sept, 8 = Oct. 31, 1988 4 0 0
TOTAL: 5 3 0

* Includes two joint US-UX events,
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b Table 3. Iodine-131 ian the PHS Southwestern Radiological Eealth Laboratory . .

wi}
Lty
b

Date

milk network surrounding the Nevada Test Site (25).

a. Reactor tests:

Faxrthest location

Location recelving
receiving 30 pCi/l

Max I-131 in milk

Distance Distance
(miles) {(pCi/1) (miles) (pCi/1)
90 140 220 40
150 20 - -
80 40 80 - 40
- ¥(1) - - -
- ND - -
- ND - -
- ND - -
80 90 80 90
30 70 30 , 70
130 180 130 ‘ 180
- ND - -
- D ~ - -
- ND - -
- ND - . , -
100 140 115 40
30 50 30 50
170 240 ' 200 50
- N - -
180 ‘ . 60 . 250 40
30 : 90 . 30 90
- ND ; - -
80 30 - -
140 920 140 90
- © ND ' - -
- ND - -

et e o

e g



Date

Jan 18
Mor AY

Sulky
Palanguin

Cabriolet
Buggy I
Schooner

Alpac7"/
Tee
Diluted Water

Red Hot V/
Pin Stripe

Double Play
Derringer J

Nacgh {?
Unber
Door Mist ‘/

.Huproblle
niKshake

O N
ToZoTLoa inerimentss

Locaitilon rocciving

vaw I-231 in nilk
Distance

(miles) (sCi/1)
- ND

135 11,000

275 620

3C0 550

250 100

Farthest Location
recelving >30 pCi/l

Uaccheduled Ventines

- N0 (2)

- ND
300 80

- ND

- ¥D

- xp(2)
130 130

- ' XD

60 . 4800

- XD

- ND

- XD

- ND

- ND

3 30

1 C . . ,
( )ND indicates I-1321 in milk was not detected,

(2)

No milk samples were collect
ground levels was not detecs

Distance

(miles) {(pCi/l)
500 60 .
285 40
320 40
250 100
300 80
280 60
550 70

Radioactivity above back~

area by air samples,




Fig.

Fig.

Fig.

Fig.

Caption for Figures

The highest individual milk concentration (>30 pCi/l) of 1131

for each weck reported in the U.S. Public Health Service Pasteurized’
Milk Network and the announced nuclear detonations. The hatched bars
indicate the highest coacentrations were outside the contiguous 48
states. Asterisk indicates joint US-UX underground test,

The successive areas covered by the leading edge in the upper

troposphere from the announced atmospheric nuclear detonation near

 Lop Nor, western China, on October 16, 1964 determined by meteorolo-

gical trajectories..

The successive areas covered by the leading edge in the upper
troposphere from the announced atmospheric nuclear detonation near
Lop Nor, western Chinz, on May 14, 1965 determined by meteorological

trajectories.

The successive areas coverad by the leading edge in the upper

troposphere from the announced atmospheric nuclear detonation near
Lop Nor, western China, on May 9, 1966 determined by meteorological
trajectories.

The successive areas covered by the leading edge in the upper

troposphere from the announced atmospheric nuclear detonation near

Lop Nor, western China, on October 27, 1966 determined by meteorolo-

. \
gical trajectories,

. The successive areas covered by the leading edge in the upper

troposphere from the announced atmospheric nuclear detonation near
Lop Nor, western China, on December 28, 1966 de;érmined by meteorolo-
gical trajectories. '

The successive areas covered by the leading edge in the upper
troposphere from the announced atmospheric nuclear detonation near
Lop Nor, westera China, on December 24, 1967 determined by meteorolo-
gilcal trajectories,

The successive areas covered by the nuclear cloud from a cratering
event (Palanquin) on April 14, 1965 determined Ey meteorolbgical.

trajectories,
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LOCATION OF
TEST UNCERTAIN
OCT. 27, 1966
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“A few hundred kilotons
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