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SHRT-LIVED RADIORUCLIDES

An analysis of radiation levels fram the short-lived radio-
nuclides will require additional study. The topic is introduced
here, however, to point out that based on the strontium-90 rates
of deposition, the amount of associated short-lived activities may
be sufficient to produce external dose rates comparable to back-
ground levels in some areas of the country. This could create

some public reaction.
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IODINE-131

General

%, . . Doses to the thyroid from the major past tests were
estimated to have ranged from 100 to 200 millirems per year during
and immediately following periods of testing. These values apply
only to individuals who were infants at the time of highest con-
centration of radioactive iodine. The average value for all sage
groups was about & tenth as much. Although data from which thy-
roid doses during 1957-58 can be estimated are limited, it is
likely _that there was much geographic variation, and in some lim-
ited areas of the United States the average thyroid doses were
probably many times the nationsl average. . . ."1'

". . . At the present time, the monitoring programs indicate
that I-131 levels accumulated during the past year to a value such
that the estimated radiation dose to the thyroid" (of young child-
ren) "is about 1-1/2 times the annual background from naturally
occurring materials, as a national average, and about 5 times the
annusl background in & few areas . . .", 1.e. 0.15 and 0.5

2.
reds. . . o.

DOE ARCHIXES

Yearly Averages y]

Table I lists the yearly averages since the start of nuclear

weapons tests in September 1961. (Public Health Service network)
There were only two stations above a yearly average of 100 micro-

microcuries of I-131 per liter of milk (upc/1); Palmer, Alaska (109)

and Salt Lake City, Utah Iiﬁii -

<\



cific Events
Fall 1961 - There was a relatively large rise of I-131 in

milk in the mid-west in the fall of 1961. (See Table II.) This
Jrobably resulted from the U.S.5.R. shots on September 10, 1961.3'
The ensuing trajectory was unique =-- curling around the North Pole,
passing down the U, S. eastern coast, turning westward along the
Gulf coast states and hence up the mid-west. The fallout was
principally in the farm of dry deposition fram the cold polar air
mass (as contrasted with the more usual method of "rainout").

Spring 1962 - There was also a relatively large rise of I-131
levels in hilk in the mid-west in the spring of 1962. (See
Table III., This could have resulted fram the U. S. tests at
Christmas I18land. There were severe thunderstorms over the mid-
West, reaching into the lower stratosphere .h'

Salt Leke City and Environs July 1962 - There were relatively
ldrge rises ih the I-131 in milk at Selt Leke City and its
en%:onss' due principally to Small Boy (July 14, 1962) and to a
1es¥er extend by Johnie Boy (July 11, 1962) and éedan (Juiy 6, 1962).
(See Table IV.) The peak value far any sample .was 9,0_00 micro-
microcuries per liter (a greb sample fram a herd near éa.lt Lake
City; not a composite sample).

o DOE ARCHIVES

Des Moines Event - On June 13, 1962, Des Moires underground
shot felea.sed a substantial amount of radioactive debris; 1i.e.,
cqnside}ably greater amount than i1f it had just vented. The tra-

Jectory was northerly for s few hundred miles, then toward the
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west and finally curled down the west coast. The highest recorded
amount of I-131 in milk was 1,240 micromicrocuries per liter at

Spokane, Washington, on June 21, 1962.

Evaluation
The top of Range II of the Federal Radiation Council Guides

for normal peacetime operations 1s a daily intake of 100 micromicro-

curies of I-131. These intake values may be aversged over periods
up to one year. The Federal Radiation Council 1s currently work-
ing on Guides appropriate to muclear weapons testing.

Based on the usual assumptions, the highest recorded stations
(Palmer, Alaska and Salt Lake City, Utah) would correspond ap-
proximately to a 0.5 rad dose to the thyroid of children. The
National Academy of Sciences - National Research Council report,

Pathological Effects of Thyroid Irradiation, stated in part

o« + » There is no evidence at hand, except for one doubtful case
in s child, that any of the treatments for hyperthyroidism has
produced a thyroid cancer, although doses have ranged from a few

thousand rad upward. . . ."

DOE ARCHIVES
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TABLE 1

Yearly Averages of Iodine-131 in Milk
(Micromicrocuries per liter)

Alabama, Montgomery
Alaska, Palmer

Arizona, Phoenix
Arkansas, Little Rock
Californis, Sacremento
California, San Francisco
Colorado, Denver
Connecticut, Hartford
Delaware, Wilmington
District of Columbia, Washington
Florida, Tampa

Georgia, Atlanta
Hawaii, Honolulu

Idaho, ldaho Falls
I1linois, Chicago
Indiana, Indianapolis
Iowa, Des Moines
Kansas, Wichita
Kentucky, Louisville
Louisianz, New Orleans
Maine, Portland
Maryland, Baltimore
Magsachusetts, Boston
Michigan, Detroit
Michigan, Grand Rapids
Minnesota, Minneapolis
Mississippi, Jackson
Missouri, Kansas City
Migsouri, St. Louis
Montana, Helena
Nebraska, Omaha

Nevada, Las Vegas

New Hampshire, Manchester
New Jersey, Trenton
New Mexico, Albuquerque
New York, Buffalo

New York, New York

New York, Syracuse
North Carolina, Charlotte
Noxrth Dakota, Minot
Ohio, Cincinnati

Ohio, Cleveland

Sept.

1961-Aug. 1962 Oct. 1961-Sept. 1962

12.5 12.2
65.8 109.0
23,2 19.2
40.7 32.8
13.0 13.2
12.6 12.8
26.5 23.5
17.1 18.9
20.9 22.7
15.5 17.9
15.4 12.6
25.2 19.6
12.2 12.4
45.1 37.5°
40.2 40.7
24.7 25.6
89.7 77 .4
73.3 66.4
29.6 26.0
28.0 20.1
20.0 24.1
19.5 19.4
30.0 26.0
48.9 41.3
26.5 25.7
87.8 69.5
34.4 22.6
92.2 85.5
52.2 42.2
49.2 44.7
70.0 63.1
6.1 4§7 - 8.1
25.6 & 22.8
21.6 ¢ 19.0
20.3 < 19.7
23.7 & 25.0
29.0 ‘§> 26.1
33.3 30.4
12.5 9.7
27 .4 41.2
33.9 33.4
25 .4 24.9

|
f
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Yearly Averages of lodine-131 in Milk

TABLE I (cont.)

(Micromicrocuries per liter)

Oklahoma, Oklahoma City
Oregon, Portland
Peznsylvania, Philadelphia
Pennsylvania, Pittsburgh
Puerto Rico, San Juan
Rhode Island, Providence
Souvth Carolina, Charleston
South Dakota, Rapid City
Teruessee, Chattanooga
Tennessee, Memphis

Texas, Austin

Texas, Dallas

Utah, Salt Lake City
Vermont, Burlington
virginia, Norfolk
Washington, Seattle
Waetington, Spokane

West Virginia, Charleston
Wisconsin, Milwaukee
Wyoming, Laramie

Sept. 1961-Aug. 1962

52.4
32.8
22.4
25.2
13.4
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TABLE 11

Some High Levels of Iodine-131 in Milk
Fall 1961
(Micromicrocuries per liter)

Locality Date Concentration
Nebraska, Omaha October 2 730
Louisiana, New Orleans September 25 530
Misgouri, St, Louis September 27 500
New York, New York September 30 440
DOE ARCHIVES



TABLE III
Bome High Levels of Iodine-131 in Milk

Spring 1962
(Micromicrocuries per liter)

Locality ga_gg' Concentration
Kansas, Wichita May 13 670
Iowa, Des Moines May 16 300
Kansas, Kansas City May 18 605
Kansas, Kansas City* June 1 780
Nebraska, Omaha* June 1 340
DOE ARCHIVES

*Probably the result of earlier fallout in mid-May, plus a mixture
of debris, principally from the U. S. tests at Christmas Island.
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Samples From Salt Lake City Milk Pool

Date Collected

June 20, 1962

July 3

: 6
10
11
12
13
14
15
16
17
18
20
21
22
22
25
26
27

TABLE 1V

¢ I-131/Liter

Not detec
11]

"
”n

20
60
30
300
250
390
410
160
450

1660

1190
450
1390
2050
1960
1290
960
730
570
. 640
590
370
410
520

table
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FALLOUT FROM NUCLEAR WEAPONS TESTS
' AT
REVADA TEST SITE

Summary Statements

1. With the resumption of nuclear tests in Nevada on
September 15, 1962, the U. S. Atomic Energy Commission has deto-
nated 52 nuclear devices in underground chambers which were de-
signed to contain the radioactivity. In addition, six devices
vere detonated either in the atmosphere or at a shallow depth
underground. These six devices were detonated oﬁly under condi-~
tions that would minimize exposures to populated off-site areas.
A summary of the data on fallout fram the nuclear detonations at
the Nevada Test Site since September 15, 1961, is attached.

2. The highest exposure to any off-site person (as recorded
on personnel film badges) was 438 millirocentgens. The Federal

Radiation Council's Guide for normal peacetime operations is

1500 milliroentgens per year to individuals, and 500 milliroent-
gens per year when the technique i1s used of measuring a suitable
sample of the population. An operational guide of 3.9 roentgens
was used by the Test Organization in the following context: AEC S
) ‘)cﬂ;ﬁdkcni‘
Staff Paper 604/65, dated June 12, 1962, entitled OFF-SITE
RADIATION EXPOSURE CRITERIA FOR NEVADA TEST SITE, recorded "the
clarification of & basic guide of 3.9 roentgens estimated dose per

Year to off-site populations for nuclear weapons tests at the

Nevada Test Site; every reasonable effort should be made to keep

]



the radiation exposures as low as possible, but for planning pur-

poses, if unanticipated yet cridible circumstances could result in
estimated doses 1in excess of 3.9 roentgens per year, then the deto-
nations should be postponed until more favorable condition;,
preveil. Any past radiation exposures, from either nuclear weap-
one tests or other activities at the Nevada Test Site, would be
included in estimating the total potential exposure fram any given
detonation.”

3. The highest gross beta activity in the air was measured
at Alamo, Nevada, on July 14, 1962, emounting to 140,000 micro-
microcuries per cubic meter. Such activity in the air has no di-
rect interpretation in terms of radiation doses to persons but
serves to act as an alert for additional monitoring.

4., Drinking water supplies showed no signficant increases
above those generally throughout the country.

5. Detailed information on milk monitoring is contained in a

separate section.

D
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VI.

FALLOUT FROM ATMOSPHERIC NUCLEAR WEAPONS TEST IN PACIFIC AREA
: OPERATION DOMINIC
April-July 1962

Summary Statements

1, Documentation of radiocactive contaminstion resulting from
the U. §. testes at Christmas Island was conducted jointly by Joint
Task Force Eight (JTF-8) Radiation Safety personnel and University
of Washington personnel under AEC contract. The off-site area
covered was approximately 2000 miles in radius, measured from
Christmas Island. All populated islands in this area were
monitored.

2. Bilo-envirommental samples were taken on Christmas Island
in April 1962, before testing began and in the same locations in
August 1962, after testing had ceased. Preliminary evaluation of
available data on foodstuffs revealed little change in the levels
of radiocactive contamination between these two sets of
measurements. During the operational period, trensient increases
of beta activity were detected in air and precipitation samples at
some off-site stations. Film badge readings indicated no radiation
exposures from fallout to any JTF-8 personnel or native populgg.émAsRCHl VES
above normal background radiation levels. The film badges used are
ineffective at radiation exposures of less than 30 milliroentgens.

3. With completion of the testing program at Johnston Island
in early November, bio-environmental sampling in the vicinity is
Planned for the near future. This program will be accomplished by

personnel of the University of Washington, under AEC contract.

E | g
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FALLOUT FRQM NUCLEAR TESTS
AT
NEVADA TEST SITE

Since the resumption of nuclear tests on September 15, 196i,
the United States Atomic Energy Cammission had detonated 58 nu-
clear devices at the Nevada Test Site as of October 27, 1962.
Fifty-seven of these were weapons tests, and one was a cratering
experiment in the Plowshare program. or the weapons tests, 52
detonations were in underground chambers which were designed to
contain radiocactivity, and five were detonsted either in the at-
mosphere or at a shallow depth below the surface., The five latter
detonations and the cratering experiment, in which the detonation
occurred at a depth of 635 feet, were conducted under conditions

in which exposures to populated off-site areas were minimized.

DOE ARCHIVES
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INDIVIDUAL EXPOSURES
OFF-SITE

As a part of the AEC's over-all monitoring program conducted
in the area surrounding the Nevada Test Site, more than 260 per-
sons have been issued film badges since the resumption of under-
ground testing in September 1961. The recorded rediation exposure
received by these personnel 1s maintained as a permanent record by
the AEC, and each individual 1s informed of his exposure recard.
Table I summarizes the highest exposures received by off-site in-
dividuals since September 15, 1961, at NTS until Mt
September 4, 1962. These records have been corrected for natural
background rsdiation expoe;ure » ¥hich 18 approximately 0.5 mr/day
for the general area. Table II lists the locations and mmber of
people wearing film badges that recorded no identifiable rediation

exposure above natural background.

DOE ARCHIVES
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ENVIRORMENTAL CONTAMINATION

General

Since September 15, 1961, most of the nuclear test detonma-
tions at the Nevada Test Site have been conducted in underground
chambers. This technique was used in an attempt to prohidit the
release of radioactive material off the test site. As indicated
in Table III, of the 52 underground nuclear detonations held in
Nevada, eight have released some gasepus radioactivity measurable
otf—e:l'bé. ' ’ . V‘

The physical characteristice and relative amounts of various
isotopes released by these tests vary somewhat from those released
by past tests at NTIS. Although there have been four surface or
near surface detonations, plus one cratering shot giving off-site
fallout resembling that from past test series, the major portion
of the activity in the remainder of the series has been contained
on-site or underground. Minimal amounts of gaseous activity, along
with small quantities of particulate material containing activity,
have been released to the atmosphere through venting of underground
detonations. DOE ARCHIVES

In test series prior to 1961, nuclear devices were airdropped
" or were detohated ‘on steel towers, balloons or in uncovered shallow
holes; thus, fallout particles contained many kinds of debris in

addition to the radioactivity. Induced activity in the dedbris

wE— +
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contributed little to the total radiocactivity in the fallout. As
much as 25 to 50 per cent of the total radioactivity returned to
the earth within a few hours.

During the present series, the nature of the releases of
gaseous material 1s such that the clouds formed do not rise to al-
titudes such as those from surface or near surface detonations,
but linger near the surface and are acted upon by the lower tropo-
spheric and surface winds. Normslly, these clouds are so dis-
persed by the time they reach off-site populated areas that they
are difficult to detect with portable monitoring equipment. How-
ever, in a few events, clouds have passed over areas where people
vere located; hence, there have been some off-site radiation
exposures. These exposures are documented on film badges fur-
nished to these people by AEC. The highest exposure from fallout
recorded for an off-site individual was 438 mr at Nyala, Nevada.

Due to the gaseous nature and rapid movement of these clouds,
stringent requirements are placed on the off-site monitors, who
must intercept the clouds and recofd radiation intensities during
passage of the clouds. Airborne monitors locate and track the ra-
dioactivity and direct the mobile ground monitors into the path of
the clouds. Unless there is a continuous recording sir or back-

DOE ARCHIVE!
ground radiation instrument or a mobile ground monitor in an area

vhen a radioactive cloud passes, passage of the cloud can be



_estimated only by predicting the cloud trajectory to determine
whether the cloud has passed a specific ares. There 18 generally
little residual radioactivity deposited on the ground fram these
clouds. Records of cloud passage are obtained by mobile ground
monitors in addition to routine monitoring of large off-gite areas

near the test site.

Milk

Milk collections have been made in the vicinity of NTS, and
the samples analyzed by the U. S. Public Health Service, under
contract with AEC. Tables IV, V, VI and VII present the highest
concentrations of I-131 detected in milk during the indicated time
periods.

In July 1962, the wind trajectories of radioactive clouds
from five nuclear tests passed over the Salt Lake City ares.
Three of these clouds are known to ha.‘ve 5eposited residual fallout
activity in this area. Jodine-131 was detected in milk supplies
for a short period of time. The tables show that while the peak
value of I-131 in milk in the Salt lake City area was relatively
high, the average levels over a period of time were considerably
below those considered to constitute a health hazard, based upon
previous studies of effects of I-131 upon human thyroids. F%’?Eﬁ
ample, the station showing the highest yearly average (Salt Lake
City with 102 micromicrocuries of I-131 per liter of milk) might
result in a one-half roentgen exposure to the thyroid of young

children and lessor amounts to adult thyroids.
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Grose Beta Air Activity

‘ At the present time, there are 28 permanent air sampling sta-
tions in operation surrounding NTS. The data recorded by these
alr samplers is used by the off-site monitoring group as an indi-
cator of the presence of airborne radioactivity in that area.
These date indicste the presence of radiocactivity and the need for
further monitoring but are of no direct value in assessing radia-
tion doses. For purposes of illustration, the ten highest levels

found in the presa are listed in Table VIII.

Iesotopic Air Results

The relative quantities of various isotopes in air are ob-
tained from isotopic analysis of samples taken by prefilters and
~ charcoal cartridges. Some of the highest values determined for

I-131, I-133 and I-135 are shown in Table IX.

Water Sujplies

Gross beta water monitoring is conducted for water supplies
used by people in the off-site area around NTS. All sources moni-
tored are subsurface supplies, except for Lake Mead. There are no
known surface water supplies for human use in the nearby off-site
area. The highest levels of gross beta activity in water supplies

‘ DOE ARCHIVE

during the period of October 1961 to October 1962 are listed in
Table X. For camparison, there has been selected some other high

level data fram the U. S. Public Health Service on radioactivity

in raw surface water in the United States.

A
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Isotopic analysis was conducted on many of these NTS samples,
and the results show that levels of cesium-137, barium-140,
zirconium-95, ruthenium-103, cerium-1k1l, cerium-144 and fodine-131

wvere below the levels of detection. Levels of strontium-89 and

strontium-90 were less than 5 puc/l and 1 upc/1 respectively.

DOE ARCHIVES
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Highest Exposures Received by Off-Site Individuals at NTS
September 15, 1961 - September 4, 1962

: : S Iﬂfﬁlute

Period of Time Total Exposure From Fallout
Location* In Which Exposure Occurredi+ (.0 2 _(mr)
Czliente 1/31/62 - 8/28/62 245 141
Casey Ranch 5/16/62 - 8/8/62 230 188
1) " "n ” 260 218
" " " " 285 243
Diablo 5/15/62 - 8/16/62 265 220
" 2/7/62 - 8/16/62 330 285
Nyala 5/16/62 - 8/8/62 290 248
" X " 435 393
" 6/20/62 - 8/8/62 310 285
" 5/16/62 - 8/8/62 480 438
Penoyer Ranch 3/5/62 - 8/16/62 260 178
Pine Creek Ranch 5/24/62 - 8/8/62 345 307
1] " ” 11" " 255 217
Iwin Springs 5/15/52 - 8/16/62 290 245
" " 2/13/62 - 8/16/62 265 173
Blue Eagle Ranch 6/12/62 - 9/5/62 205 161
" " " 5/9/62 - 9/5/62 200 140
" " " 6/11/62 - 8/10/62 255 225
" " " 5/16/62 - 9/6/62 285 229
Duckwater 5/19/62 - 9/4/62 215 161
Gardner Ranch 2/14/62 - 9/5/62 395 294
Hiko 2/20/62 - 9/3/62 345 243
Lockes 2/6/62 - 944/52 215 110
Manzcrie Ranch 2/13/62 - 9/4/62 280 179
n n 1" L1 210 109

*Each entry represents a different {=d4ividual. DOE ARCHIVES

**These dates vary because all i-ds

during the entire testing per’od.

viduzls were not residing in the area



TABLE 11

Locations and Number of People Wearing Film Badges
That
Recorded No Identifiable Radiation Exposure*Above Natural Background-
September 15, 1961 - August 25, 1962

St. George, Utah -revrcceccccccccana.- 15 people
Littlefield, Arizona ----------------- 2 people
Beatty, Nevada «--c-cccceccenccncuceee 26 people
Purnace Creek, Nevadsg <--v=e---- ceemo- 8 people
Lathrop Wells, Nevada -c<~=-ccccccccen. 16 people
Pahrump, Nevada -=-----cecccmccccecaas 10 people
Rhyolite, Nevada =---scvrccccccccacacas 2 people
Springdale, Nevada =--v-e-cncccccccnas 'l person
Tonapah, Nevada, Area =-=ce---ccocaaa- 32 people
DOE ARCHIVES

*Exposures less than 30 mr cannot be determined accurately from
these film badges.

U



Date

15 Sept. '61

16 Sept. '61

10 Oct.
29 Oct.

3 Dec.
13 Dec.
17 Dec.
22 Dec,
9 Jan,
18 Jan.
30 Jan.
8 Feb,
9 Feb,
15 Feb.
19 Feb.
19 Feb.
23 Feb,

24 Feb,

‘61
'61
'61
'61

'61

'61

'62
'62
'62
'62

'62

162

'62
'62
‘62

'62

. '62

. '62

'62

'62

TABLE 111

Nuclear Events at Nevada Tegt Site
September 15, 1961 - December‘__, 1962

Type Shot7
Low Yield - Underground

n
"
11
n

Shallow depth, Low yield, Underground

Low yield, Underground

L

3

Footnotes
~=othnotes

DOE ARCHIVI



Dafe
15 Mar. '62

28 Mar., '62

31 Mar. '62

5 &pr. '62
6 Apr. '62
12 Apr. '62
14 Apr. '62
21 Apr. '62
27 Apr. '62
7 May '62
12 May '62
19 May '62
25 May '62
1 June '62
6 June '62
13 June '62

21 June '62

27 June '62

28 June '62
30 June '62
6 July '62
7 July '62
11 July 'e62

13 July '62

L

TABLE III (cont.)

Type §hot7
Low yield, Undgrground

n

Intermediate yield, Underground

Low yield, Underground

"
" o
1]

n

Ihtermédiate yield, Undérgééuﬂd

Low yield, Underground

n
Plowshare cratering experiment
Low yield slightly above ground
Shallow depth low yield

Low yield, Underground



14

17

27

24

24

14

20

29

12

19

27

July
July
July
Aug
Aug,
Sept.
Sept.
Sept.
Oct.
Oct.
Oct.

Oct.

'62
‘62
'62
'62
'62
'62
'62
'62
'62
'62
'62

'62

g

TABLE I1I (cont.)
Type Shot/
low yield few feet above ground
Low yield slightly above ground

Low yield, Underground

Intermediate yield, Underground

Low yield, Underground

(This table will be up-
dated with additional
shots to be added.)

Footnotes

‘)cn;deCﬂ{VVEE5

5%



TABLE III (cont.)

Footnotes:
1. No release of radioactivity occurred.

2. Release of small quantities of steam and/or a gaseous cloud contain
ing small quantities of radioactivity.

3. Some activity detected off-site.

4. No activity detected off-site.

5. A radioactive cloud produced.

6. 635 feet underground-cratering shot - less than 30 KT fission.
7. Low yield - 20 KT or less.

Intermediate yeidl - between 20 KT and 1 MT.

pOE ARCHIVES



TABLE IV

Highest Concentrations of I-131 in Individual
Samples of Milk in Nevada
September 1, 1961 - July 1, 1962

Levels

Location Date L/
Hiko, Nevada 11/ 2/61 720
Elko, Nevada 6/21/62 610
Robbins Ranch, Nevada 6/22/62 520
Austin, Nevada _ 6/30/62 180
Carlin, Nevada 6/22/62 160
Eureka, Nevada 6/23/62 110
‘Fallini's Ranch, Nevada 11/29/61 90
Wendover, Nevada . 6/29/62 90
10 other measurements between 10 and 80 puc/1
26 other measurements less than 10 puc/1

DOE ARCHIVES



TABLE V
Highest Concentrations of I-131 in Individual
Samples of Milk in (a) Nevada and (b) Utah
July 1962

(a) Negada - (Based on 66 samples from 23 sources)

Levels
Location Date Guic/)
Caliente, Nevada 7/19/62 6,900
Caliente, Nevada 7/23/62 3,500
Fallini's Ranch, Nevada 7/23/62 3,200
Ely, Nevada 7/24/62 2,800
Alamo, Nevada - 7/17/62 2,300
Ely, Nevada 7/26/62 2,000
.Caliente, Nevada 7/25/62 1,800
(b) Utah - (Based on 53 samples from 9 sources)
Snyderville, Utah 7/20/62 9,000
Snyderville, Utah 7/20/62 5,400
Snyderville, Utah 7/25/62 4,400
Oakley, Utah '7/25/62 4,400
Oakley, Utah 7/25/62 4,200
Snyderville, Utah 7/27/62 3,000
Kamas, Utah 7/27/62 2,600
Oakley, Utah 7/27/62 : 2,600
. Qakiey; Utah . . s 1/30/68 2,200
DOE ARCHIVES



TABLE VI
Highest Concentrations of I-131 in Milk in (a) Nevada and (b) Utah
| August 1962 |
(a) Nevada
Levels
Location Date Yugye/D
Caliente, Nevada 8/ 1/62 1,000
Pioche, Nevada 8/ 8/62 1,000
Alamo, Nevada 8/ 2/62 420
Ely, Nevada 8/ 2/62 410
Lund, Nevada 8/10/62 400
Panaca, Nevada 8/ 6/62 370
Las Vegas, Nevada 8/ 1/62 260
{(b) Utah
Kamas, Utah 8/ 3/62 1,500
Kamas, Utah 8/ 6/62 1,500
Oakley, Utah 8/ 3/62 1,200
Snyderville, Utah 8/ 9/62 880
Snyderville, Utah 8/ 3/62 740
Vernal, Utah 8/21/62 570
Ogden, Utah 8/ 2/62 260
Logan, Utah 8/ 1/62 130
DOE ARCHIVES



TABLE V11

Highest Concentrations of I-131 in Milk in Nevada and Utah
September 1962

Levels

Location Date (upnc/1)
Blue Eagle Ranch, Nevada 9/12/62 130
Blue Ragle Ranch, Nevada 9/ 6/62 90
Logan, Utah 9/ 4/62 70
Logan, Utah 9/ 6/62 60
Caliente, Nevada 9/ 6/62 60
White. River Vhilgy; Nevada :;i/”?[62 L 60
White River Valley, Nevada 9/13/62 | 60

DOE ARCHIVES
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TABLE VIII

Highest Gross Beta Air Activity for
Off-Site Communities in Nevada

Location

Diablo
Diablo

Ely

Peyonor Ranch
Warm Springs
Aiamo. .
Alamo
Caliente
Diablo

Lund

"Concentration

(e /M)

13,000

33,000
7,300
8,800

.1,800

‘140;060

24,000
9,300

10,000

10,000

Time
0905-1637
1645-2000
2000-0800
1105-0245

0600- 1545

1445- 1900

0630-1100
1400-1500
1000- 1600

1745-1855

Date
7/ 6/62
7/ 6/62
7/ 6/62-1/ 7/62
7/ 6/62-7/ 1/62
7/10/62-7/11/62
7/14/62
7/14/62-7/15/62
7/14/62-7/15/62
7/14/62
7/14/62



TABLE IX

Highest Isotopic Air Results for
Off-Site Communities in Nevada

Characoal Cartridges

(puc/M3)
Collection Period Midcollection or Cloud Peak Time

Location Time Date I-131 1-133 1I-135
Diaﬁlo 0905-1637 7/ 6/62-7/ 6/62 267 13,500 61,400
Ely 2000-0800 7/ 6/62-7/ 7/62 72 2,550 ND*
Pengyer 1105-0245 7/ 6/62-7/ 7/62 70 3,950 9,200
Diablo 1000-1650 . 4/ 14/62-4/15/62 L 55,_3 : ?62 2,800
Lockes C1315-1315 7/ 6/62-7/ /62 W 2020
Prefilters
Diablo 0905-1637 7/ 6/62-7/ 6/62 3,560 ND* ND*
Diablo 0840-1925 6/13/62-6/13/62 190 2,700 20,000
Currant 0800-0800 4/14/62-4/15/62 400 2,100 ND*
Diablo 1000-1650 4/14/62-4/14/62 525 2,700 2,000
Caliente 1400- 1500 7/14/62-7/15/62 1,100 ND* ND*

DOE ARCHIVES

*ND means '"'not detectable'.

S 61
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TABLE X

Gross Beta Water Results

Nevada Test Site Area

Location Date Levels cfl
Diablo February 1962 51
Furnace Creek August 1962 32
Ash Meadows July 1962 70
Lathrop Wells November 1961 68
Tonopah Test Range May - 1962 98

*U, S, Public Health Service Data (March 1962)

Coolidge, Kansas 74
Page, Arizona 43
Peoria, Illinois 58
Cape Girardeau, Missouri 45
Kansas City, Kansas 47

*These levels are some of those recorded for March 1962. The data
presented is activity assoclated.with dissolved solids in raw surface
water samples. The levels of radioactivity associated with dissolved
solids provide a rough measure of the levels which may be found in
treated water, where such water treatment removes substantially all
of the suspended matter. The comparison is made, therefore, between
the gross beta activity found in subsurface water supplies which gen-
erally are untreated and the gross beta activity in surface water
supplies asSociated with dissolved solids which are not removed by
water treatment. They should not be interpretated as average values
because levels at many other locations were much lower. (For more
complete data, see '"Radiological Health Data", Vol. III, No. 9, VES
September 1962.) DOE ARCH\

P .



VIII.
IRAFT

FALLOUT FRM ATMOSPHERIC RUCLEAR WEAPONS TEST IN PACIFIC AREA

OPERATION DOMINIC
RSN TN

During 1962, there were 35 nuclear devices detonated in the
atmosphere above the Pacific Ocean near Christmas Island and
Johnston Island, The yield of these devices ranged from low kilo-
ton to the megaton range, The height of burst for all detoqa.tionn
was sufficient to negate local radicactive fallout. The devices
vere delivered to the point of detonation by either manned air-
craft or surface-to-air missiles.

‘In addition to the atmospheric tests; there wes one under-
vater test, a low yield nuclear device, detonated in the Eastern
Pacific Ocean several hundred miles from the closest land area and
remote from any commercial fi;hizg areas. This underwater test
deposited a:]l of the fission product radiocactivity in the ocean
where it decayed and was mixed and diluted bybsea water.

The radiological safety program for the test series was a
Joint effort among the Joint Task Force Eight (JTF-8) personnel,
U. 8. Public Health Service personnel sssigned to JTF-8 for the
test and personnel frm the University of ﬁashingtcn,. Beattle,
Washington, under contract to the U, S. Atamic Energy Commission.

The on-site Program consisted primsrily of air and t_a%mc
monitoring and personnel and equi;nent monitoring oo Q;ri.tnu
Island and Johnston Island.. The off-site program consisted of a
series of cruises by the C.K Gilbert for collecting envirommental

samples in the Central Pacific area and a netwvark of 19 monitaring

RN
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stations established on islands within a radius of 2,000 miles of
Chris‘énas Island. | In the 1s_land netvork, four were primary ata-_;
tions located on populated islands, manned by officers of the
U. 8. Public Health Service; six were secondary .ctations located
on more distant islands and populated mainly by JTF-8 personnel
who operated the monitoring equipment; nine were background sta-
tions located on islands at a c§nsiderable distance from the test
area. The eguipment at the background stations consisted prima- ‘
rily of contimious background recording equipmerdt operated by
weather groups or scientific personnel already on the island.
Figure 1 shows the location and level of effort of the lfati.ou
of the network. 4 _ _

Environmentsal samples were collected routinely by JTF-8 per-
sonnel during the period of April 12-August 15, 1962. Scientific
perionnu aboard the CJF: Oilbert participated in this envirommen-
tal saupli:c yrogram on three cru.ises, April 2h-Nay 12, 1962,
June lo-June 25, 1962, and July 23-August 15, 1962. Ayprazimte]y
8,000 sanples were collected, most of which were returned to the
University of Washington, Seattle, Washington, far complete
analysis. Date from these examinations will not be available un-
til after January 1, 1963. DOE AR CHIVE

Preliminary data from beta and gamms radiation scanning of
the envirommental samples were obtained fram the laboratory on
Chrisﬁna.s Island. The Hawasiian Surveillance Network (a U. S.

Public Health Service activity) eollected envirommental samples on

R
by



-the Hawaiian Islands during the entire period. Analysis of these
saxples was accamplished at the Public Health Laboratory, Homolulu,

Hawail.

Pz-éoEational Samples

Radioactivity was detected in semples _colleetéd during the
preoperational period. Representative findings are presented in
Table I for water, milk and food samples.

Operational Samples
Samples collected during the operational period were for the

most part from the sampling stations.established on the various
islands of the area. Tables II and ITI summarize findings for
gross bgta a;r activity, pre_cipitat_:ion and drinking water. It can
be soen- that gross beta activity in air was low during the entire
period of the operation. However, samples of mecipitation gave
relatively high gx;oss beta readings vhich are reflected in the
drinking water samples.

The levels of radiocactivity in native foodstuffs during the
test operational period were found to be about the same as that in
preoperatl.idnal ‘samples. Samples of éx*a.as and scayola were tonnd |
to contain high levels of fission product activity. The hjgag ARCHIVT
level of gross beta activity detected in grass was 135,000 u.uc/n
for a sample obtained on July 11, 1962, at Rarotonga. . Since the
gross beta activities in both the grass and drinking water samples
.were the regult of fresh fission product fallout, the activities

decreased rapidly with time.

N 6
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Average gamma radiation levels were taken routinsly at all
JTF-8 radiclogical safety stations. Normal background for the is-
lands in the Central Pacific 1s 0.01 to 0.03 milliroentgens per
hour (mr/br). The greatest increases in gamma background were re-
c&ded on Fanning Island on May 6, 1962, on Palmyra Island on
June 12, 1962, and on Washington Island on July 14, 1962, with all
stations showing a rise to 0.0k mr/hr. Tsbulated date indicate
that there was no significant change in background in the Central
Pac:ltic area as a result of Operation Daminie,

The total radiation exposure due to fallout as reém'ded by
£1lm badges fram Operation Dominic, was essentially zero on
Christmas Island. The maximum infinity dose on both Penrhyn
Island and Washington Island, as calculated by external gamma ra-
diation messurements, was less than 10 mrem. This is below the

level of detection of film badges.

~ Bwmary of Results During Est_ Operations
Fanning Tsland : E

No significant fallout occurred. An increase in air conceﬁ-
tration to 20 uuc/M3 occurred on May 24, 1962. Fission product
activity was detected aiso in scavola and grass samples.y The
highest precipitation deposition occurred during t‘ne yeriod of

June 26-July 8, 1962. However, levels of radioactivity detected
| pPOE ARCHIVI

1/ SBince there are few grazing animals present on these islands,
levels of contamination of grass and scavola are oenly indica-
tive of same fellout. o D '

N . ‘e



 in drinking water and food samples collected during and after this

period were not significantly different from the levels detected

in preoperational samples.

3

Washington Island
On May 7 and 21, 1962, fission products were detected in pre-

cipitation samples. The presenée of this radioactiﬁty was re-
flected also in scavole and grass samples.-]-'/ Ievels of fission
woducts in precipitation samples indicated an increase to about
8,700 puc/1 gross beta on May 1k, 1962. However, on the 15th,
this activity was decreasing rapidly. Drinking water collected
at this time showed 650 uuc/l gross beta activity, of which
25'upr.;/1 was I-131. 'miaA is far below the level at which the wa-
ter vould be unsafe to drink.

Palmyra Island

The highest air concentration was 58 upc/M , Observed on
‘June 25, 1962. Other peaks of air activity were 43 uuc/l3 on
May 17, 1962, and 39 uuc/M> on June 21, 1962.

Penr Island

On May 13, 1962, the level of I-131 detected in precipitation
vas 3,600 yuc/l. This was attributed to rain-cut involving fresh
fission products. If an aﬁult had darpnk one liter of this water

DOE ARCHIVES

_j S8ince there are few grazing animals present on these islands,
levels of contamihation of grass and scavola are only indica-
tive of same fallout.

€7
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 per day until all of the I-131 activity had decayed avay, the to-
tal dose to his thyroid vould ha.ve been less tha.n one rad. Bov-
ever » :ﬁeaw rains continued 1n the a.rea for rour more dws uth
the precipitation after the first day containing essentially no
additional I-131. This, of couree, diluted the 1odine activity
found on May 13 » to the point where the integrated dose to the
sdult's thyroid would have been less than 50 mrads, Similar cal-
- oulatians. of.dose. té,..a..child'a tbm-oid vould have resulted 1n |
‘bigher yraluas than fur. sdulss, mt,q)uuﬂn dnr.hwbrn hwm

less water,

BEST AVAILABLE COPY

Samoa Island

Except for the Possibility of some fresgh fission dedbris 1n
éraas,y no fission products identiriable as resulting from
Operation Dominic were detected.

Rarotdga Island
| Except for the Possibility of some fresh fission debrie in

graseY ana Precipitation, no fission products identifisble as re-
sulting from Operation Dominic were detected.

Fuka Hiva

I — .
0o July 14, 1962, air concentration increased to 26 uyc/M3
gross beta activity. No other identifiable fission products were
| detected during fhe testing period. I . DOE ARCHIVES
1/ Since there are few grazing animals present on these islands,

levels of contamination of grass and scavola are only indica-
tive of same fallout.

45,
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Johnston Island

Pogtoperational monitoring is in process at the time of writ-
ing this report. No fission prodﬁcts vere identifisble as result-
ing fraom the Christmas Island portion of Operation Dominic. It is
not expected that there will be more fission products at Johnston

Island than at Christmas Isla.nd.g/

Other Islands

Traces of radioactivity were detected in air samples and in
precipitation in Hawail, on Christmas Igland and Malden Island.
No radioactive fallout identifisble from Operation Dominic events
was detected on Canton Island, Tongatebu Igland, Tshiti, Wake

Ieland, Midway Island, French Frigate Shoals and Kwajalein Island.

Postoperational Semples

Data on the levels of radiocactivity found in selected samples
collected during the postoperational period are presented in
Tables IV and V. The gross beta activity level in food is rela-

tively unchanged fran.the level in the preoperational samples.

DOE ARCHIVE

2/ The launching pad on Johnston Island (approximately 1000 foot
radius) was contaminated by scattered fissionable material,
following the destruction of a device after a missile malfunc-
tion on July 25, 1962. The levels of alpha contamination in
this area exceeded the permissible limits; thus, cleanup of
.the area was required. Cleanup consisted of decontaminating
equipment, scraping the top layer of soil of the areas which
vere highly contaminated and sealing the contaminstion on
buildings with layers of concrete or paint. The decontamina-
tion was completed by mid-August.

. ¢



- levels of sctivity in samples of well water in the postoperational
period were relatively unchanged from the preoperational samples.
The gross beta levels of activity of grass samples in Table IV are
lower than those found during the operational phase, as will be
noted on the sample from Rarotonga. During the test period » the
activity level found was 135,000 ppc/kg, whereas ’ the level 1n the

postoperational period was reduced to 15,000 ppc/kg

DOE ARCHIVES



CTABLE X

JIF-8 Off-Site Surveillance Network, Preoperational Ssmples
Christmas Island - Water Samples

Iype Date

Well wpter 4/24/62

Well water 4/20/62

Well water 4/20/62

Well water 4/20/62

Location

Banboo Waterhole

London
London

London

Gross Beta I-131  82-90
Smc/l) . Gue/l) Gue/D
4 RDO* 2.7
9 w* -
22 W+ 0.3
17 Ww* 0.5

Christmas Island - Environmental and Pood Samples

BEST AVAILABLE COPY
Gross Beta
C(upc/k
Iyvpe Date  lacation et wejght
Bonefish liver 4/20/62 London Reef -
Hermit crabd b London 2800
Coconut 1k "o Joc 900
Bonefish muscle " London Reef 3000
Langusta muscle " London Reef 15007
Langusta shell " London Reef -
Coconut (green) " London -
Soil : " -London -
Bonefish muscle " Y-Site -
Jackfish liver " Y-Site -
Jackfish miiscle " Y-Site 4000

*ND means "not detectable,

e

Other Specific
Isotopes; i.e.
Ce-141, Ce-144,
I-131, Ba-140,
Cs-137, Zr-M-95,

D*

%
only trace of
Cs-137

>

ND*
m*
WD*

2?1



TABIE I (cont.)
Oahu, Hawaiian Islands - Water, Milk &nd Yood Samples

. §r-89  I-131 Ba-140 ©s-137 Z-95 Ru-103-1
Iype Date  location (uue/1) Guue/l) e/l Gaue/d Guyc/D

Well water 4/10/62 VWahiswa - ND* 30 ND* | 45 -
Well wvater 4/10/62 Xaneohe - 25 ND* D> 10 -
Milk 4/ 5/62 Oahu - ND* o> 10 - -
" 4/24/62 " 40 ND* ND* 25 - -
cmccceancn cremean puc/kg - wet weighte-caccnae comemcaa
String beans 4/11/62 " L@ ND* ND* 15 90 465
String beans " " - ND* ND* 15 20 115
Pineapple " " 4 ND* ND* ND* 140 235
Green onion " " - 140 ND* ND* 270 240
Green onion " " - ND* llﬂ; WD* 85 165
Sweet potato " " 8 RD* m*' 15 10 115
Sweet potato " " - ND* ND* 15 RD® *
Plpgyl | " | : ;.?:-"-;;, ﬂ | T - L Ll ”-;.;- - ‘Q,-L T aad
Papaya " " - ND* ND* s 50 118
Banana " . - ND* ND* ND* ND* W+
Hater cress " " - 15 ND* 65 135 290
Water cress " " | .3 ND* FD* . ND* . 285 - 285
- BEST AVAILABLE COPY
*}D means "not detectable". DOE ARCHIVES
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Well water
Coconut
Papaya
Pandanas
Hermit Crab

lobster Tail
‘Bonefish

Roof water
Well water
Breadfruit

Papaya
Pandanas

Coconut (ripe)

Coconut (grn)
Lobster

Octopus

Tuna muscle
Tuna muscle
Tuna muscle

N

TABLE 1 (cont.)

Fanning Island - Water and Food Samples

Gross Beta

Cross 'Bet:a (upc/kg)

4/21/62
4/23/62
4/22/62
4/22/62
4/21/62

4/22/62
4/22/62

Washington Island

e e &

3000
2300
1200

6100

Concentrations

 uc/kg wet wt,

‘Other Xgotopes

D>
W+
100 - Z2r-95
450 - Ce-137
trace of Cs-137
and Zn-65
NO*
Wr*

Water anil Food Samples

4/23/62 32 -
4/23/62 6 -
4/22/62 - 1590
4/22/62 - 15%0
4/22/62 - 3200
4/22/62 - 2710
4/22/62 - 180
4/24/62 - 2300
4/28/62 - 2900
BEST AVAILABLE COPY
American Samos - Food Saxples
4/24/62 - 2900
4/24/62 - 3000
4/24/62 - 2800

*ND means "not detectable".

not measured
not measured

430 - Cs-137
150 - Cs-137
220 - Cs-137
410 - Cs-137
59 - Cs-137
67 - 2r-95
.190 - 2r-95
320 - Zn-65
250 - Zr-95
*
*
HD*

773



JIP-8 Off-Site Surveillance Retwork - Opera
Gross Beta Air Activity (uuc/M

Location

Christmas Island (JOC)

Christmas Island
(London)

Christmas Island
(A-Site)
Fanning Island

Washington Island

Honolulu, Hawaii

.

TABLE 1I

May l- 962

Avg. - 3.7

Max. - 11 (5/20)
AVS. - 5-3

Max. - 17 (5/19)
Avg. - 4 .

Max. - 15 (5/18)
Avg. - 5.4

Max. - 20.5 (8/24)
Avg. - 3.5

Max. - 13.5 (5/18)

Avg, - 2
Max. - 4.4 (5/17)

‘Palmyra Island Avg., - 4.7

Max, - 43 (5/17)
Malden Island Avg. - 5.4

Max. - 19 (5/15)
Penrhyn No Data
Canton Island _Avg. - 5.5

Max. - 19 (5/17)
Johnston Igland Ro Data
Wake Island No Data
Midvay Islandf No Data
French Frigate Shoals No Data

OPY
SEST AVAILABLE C

June l- 6

Avg.
Max.,

12 (6/9)

- 3.5
- 12.5 (6/9)

- 3.5 ;
- 12 (6/9)

- 4.4
- 14.5 (6/3)

2.7
13 (6/10)

-39 (6/21)
- 57.7 (6/25)

Avg. -

Max,

Avg. -

Avg.

Avg.

Avg.

Avg. -

3.9
11.2 (6/10)

2.4
7 (6/28)

5.5
24.5 (6/2)

4.6 (6/22)

W

S;oml Samples

Ju -
Avg. - 2.1
Max. - 12.5 (7/1
Avg. - 0.9
Max. - 1.6 (7/2
Avg. - 0.5
Max. - 1.0 (7/3
Avg. - 1.0
Max. - 2.7 (111
Avg. - .1.1
Max, - 4.5 (7/1
Avg. - 1.6
Max. - 3.5 (7/2
Avg. - 2
Max., - 7 N
Avg. - 1
Max. - 2 n
Avg. - 3.4
Max. - 13.5 (7/1
Avg. - 3.3
Max. - 6.8 (7/1
Avg. - 3
Max. - 10.5 (7/!
Avg. - 1.1
Max. - 3.6 (7/:
Avg. - 1
Max. - 2.3 (7/
Avg. - 2.1
Max. - 4.8 (7/:
DOEARCHIVE
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TABLE II (cont.)

JI?-8 Off-Site Surveillance Retwork - Opensioml Samples

Cross Beta Atr Activity (uuc/M°)

Locatiop  May 1-30, 1962 June 1-30, 1962

Kwajelin Island Mo Data Avg. - 1.9

Max. - & (6/27)
Tahiti Ko Data Avg. - 0.65 |
Nuku Hiva No Data ' Avg. - 1

- Max. - 3 (6/13)

BEST AVAILABLE COPY
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locatjion

TABLE 1I1

JFT-8 Off-Site Surveillance Network

Operational Precipitation Samples

Honolulu, Hawaii
” ”

Kaneohe, Hawaii
Christmas Island
" [ 1]

(J0C)

Christmas Island

(London)

Christmas Igsland

(A-Site)
Fanning lsland
11 "

Washington Island
" 11}

Malden Island
Penrhyn Island
Canton Island
Nuka Hiva
Tahiti

Viti Levu
Samoa
Tongatabu
Roratonga . -

Location

Christmas Island
" 14]
Penrhyn Island
" "

Tongatabu Island

Rarotonga

Operational Drinking Water Samples

ot 8L
Zype Date
well - 4/28/62
" 6/24/62
¢istern 8/ 8/62,
" "6/ 9/62
" 7/13/62
" 7/11/62

Date

4/26/62
5/21/62
7/ 8/62
5/ 9/62
6/ 1/62
7/19/62

6/11/62
6/ 1/62

5/ 7/62
5/21/62
1/ 8/62
5/ 1/62
5/21/62
7/1&/62
1/15/62
6/ 9/62
5/13/62 .
5/31/62
6/16/62
6/30/62
7/20/62
6/30/62
7/13/62
6/30/62

*ND means 'not detectable".

S

Gross Beta

Saef1)

410
1,400
700
5,100
670
800

920
580

1,200
2,000
14,000
3,700
1,200
8,700
4,900
550
257,000
310
25

69
420
2,900
-103
6,700

Gross Beta

Iodine-131
e/l

19

M*
W*
90
37

113

31

3,600:

1-431

15
ND*
k) 1

M*
N*
ND*
N*

Sx-90

(uuc/l) Lupc/1)  (uuc/1)

150
16

330
470

103
128

23

18

“ 20

KD*

ND*

DOE ARCHIVES
~0.%
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TABLE IV
JIF-8 Off-Site Surveillance Network .
Postoperational, Environmental and Food Samples by Island 5
' Radionuclide Comcentration uuc/kg of wet weight :
Location Type Date.  Gross Beta  Ce-141,144% 1-131 Ba-140 Cs-137 ZrNb-95 Ru-103,1B6%
Christmas Ialand Scavola 7/16/62 4,300 . 3,600 nd 5,200 nd - - F
Christmas Island Ripe Cocomut 7/16/62 4,300 nd nd ad nd ad nd
Christmas Ialand Green Coconut 7/16/62 1,800 . nd nd nd nd nd nd
Christmas laland Soil 7/16/62 nd 2,100 - nd nd nd 2,600 400 -
‘Hawaii (Oahu) Pineapple 7/31/62 nd - nd nd 110 30 nd .
Hawaii (Kauai) Lettuce 7/31/62 820 - nd nd nd Trace nd-
Hawaii (Oahu) Lettuce 7/31/62 Incomp - - & - - -
Hawaii (Oahu) Milk 7/ 31/62 - - nd nd 35 - -
Famning Island  Scavola 7/13/62 27,800 8,600 500 3,400 nd 8,000 1,100%
Faming Ialand Coconut 7/13/62 1,800 nd nd nd’ 230 nd mid 4
Famning Island Coconut -Milk 7/13/62 789 nd nd nd " nd nd nd
'Fanning Island Soil - 7/}3/.62 - 1,400 - nd nd nd 2,250 2,500 -
Washington Island Ripe Coconut  7/13/62 1,800 Trace nd nd 280 od nd
Washington Island Green Coconut 7/13/62 1,100 Trace nd nd 110 nd od
Washington Island Scavola 7/15/62 11,000 8, 500% 900 4,000 nd 6,000 1,200
Washington Island Soil 7/15/62 6,500 1,400 nd 870 nd 1,350 580
Washington Island Eggs » 7/15/62 980 nd nd nd nd nd nd
Peurhyn Island  Soil- Q 7/19/62 1,800 11,850 nd nd nd 3,810 480
viti Levu, P1ji Soil ?‘o 7/25/62 nd nd nd - nd Trace 340 od
Viti Levu, Fiji Grass Q 7/25/62 30,000 6,300% nd 2,400 nd 16,000 4,900
b
*If Ru and Ce activities marked with an asterisk (*), the activity reported is assumed to be from the shorter
lived isotopes Ru-103 and 141, Otherwise the activity is assumed to be due to the longer lived isotopes Ru-106

and Ce-144,
Trace - Insufficient to quantitate.
~N pd - Fo detectable activity.
Incomp - Analysis in process, results to follow.




AL

Location

Tutuila, Samoa
Tutuila, Samoa

Tongatubu
Tongatubu
Tongatubu

Rarotonga
Karotonga

Canton Island

Soil
Grass

Soil
Grass
Milk

Soil
Grass

Soil

JTF-8 Off-Site Surveillance Network
Postoperational, Envirommental and Food Samples by Island

“

TABLE IV (cont.)

Radionuclide Concentration

of wet weight

Date Gross Beta Ce-141,144% 1-131 Ba-140 Cs-137 ZrNb-95 Ru-103,10<%
7/21/62 nd nd nd nd nd 650 2,100
7/31/62 35,000 19, 000* nd 9,000 nd 47,000 7, 500%
7/24/62 nd nd nd nd Trace Trace nd
7/24/62 7,500 2,600 nd 1,000 nd 24,000 1,000%
7/24/62 - nd 10 42 20 190 nd
7/21/62 nd 55 nd nd nd 72 23"
7/21/62 15,000 nd nd Trace and 25,000 2,000
7/20/62 - 600 nd nd nd 1,100 580

*If Ru and Ce activities are marked with an asterisk (*), the activity reported is assumed to be from the shorter
Otherwise the activity is assumed to be due to the longer lived isotopes Ru-106

lived isotopes Ru-103 and Ce-141.
and Ce-144,

Trace - Insufficient to quantitate.

nd - No detectable activity.

E
%
%
2,

Q‘n' .



TARLE V¥

JIF-8 Off-8ite Surveillance Network
Postoperational Water Samples by Island

(upc/1)

Location Iype Date Grogs Bets
Christmas (Bamboo) Well 7/15/62 ) 10
Christmas (Decca) Well 7/15/62 10
Christmas (Banana) Well 7/15/62 - 20
Oahu (Wahiawa) City 7/31/62 13
Oahu (Kaimuki) City 7/31/62 . 10
Oahu (Honolulu West) City 1/31/62 - 10
oahu (Raneshe) . Gkey o W/ . A
Fanning Island Well 7/11/62 10
Washington Island Well 7/13/62, 35
Washington Island Cistern 7/15/62 650
Penrhyn Island Cistern 7/19/62 320
Canton Island Cistern 7/20/62 23
Tutuila Samoa City 7/21/62 10
Tongatabu Cistern 7/24/62 20
Rarotonga Cita 7/22/62 10

BEST AVAILAELE COPY
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RADIOACTIVITY RELEASED BY UNDERGROUND EXPERIMENT
NEAR
CARLSBAD, NEW MEXICO

The first nuclear detonation in the Commission's Plowshare
program to develop peaceful uses for nuclear explosives was
Project Gnome, a multipurpose experiment in a salt bed 25 miles
southeast of Carlsbad, New Mexico. The nuclear device, with a
yleld of about three kilotons, was detonated at 12:00' noon, MST,
on December 10, 1961, 1,200 feet underground.

The detonation raised a small cloud of dust fram the surface.
Shortly, thereafter, a white vapor was seen issuing from the mouth
of the 1,200 foot vertical shaft. This vapor, holding close to
the ground, was blown north-northwest, to the east of the city of
Carlsbad. There was no evidence of venting in the vicinity of
surface ground zero.

Monitoring results demonstrated that the cloud was largely
gaseous in nature. Although every effort had been made to mini-
mize the deposition of radioactivity in any inhabited off-site
area, small amounts of short-lived radioactivity were deposited in
the path of the cloud for the first ten miles or so.

The following is a summary of the data obtained by the U. S.
Public Health Service Off-Site Radiological Safety Organization of
the Office of Field Operations, now the Nevada Operations Office,

AEC, 1in the vicinity of the test site. DOE ARCHIVES



External Gamns Exposure

~ Monitors conducted a film badge program to give an account of
accumulated radiation doses off-site. Three hundred and thirty
film badges were placed on individuals and structures within a one
hundred mile radius Of the. test site: These bBudges Wre lefh out
for ebout 30 days. ©8ix badges recorded radiastion exposure. The
highest film badge exposures irere from Hudson Farm. A badge lo-
cated outside recorded 165 mr, while a badge worn by a person .a.t
the farm recorded 140 mr. Film badges placed on two houses on the
east and north sides of Illinois Camp recorded 80 mr and 50 mr
respectively. The occupant of the second wore a film badge that
recorded 40 mr. These doses measured by film badges have not been
carrected for natural background radiation exposure, which 1s ap-

proximately 0.5 mr/day.

Milk

Milk samples were collected from eight producer dairies in
the vicinity of the Gnome site. Resulf;s indicate that no increase
of radioactivity was detected in the milk supplies fram the Gnome

event.

Mine Surveys DOE ARCHIVES
Eight mines located within a 30 mile radius fram the Gnome

site were monitored for external beta-gamma levels before and after
the shot event. The two sets of readings remained the same within

the tolerance of the instruments used.

SR
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Air Sampli
Of the 20 air samplers in operation, only a few filters

s);owed any appreciable increase of groﬁ beta activity, with the
highest reading 160 uuc/M3 for a 16 3/4k hour sempling period. The
highest iodine concentrations found in air were 1.7 uuc/M3 of I-13
and 18 puc/M3 of I-133 on December 11, 1961, and 3.5 uuc/M3 of
1-135 on December 10, 1961. All of the above were well below per-

missible levels for the genéral population.

Vater Sampling
Fourteen water sampling pointe were selected in the vicinity

of the Gnome event. No significant difference was found between
the post-test and the pre-test water semples collected and analyze

for radioactive content.

Animsa)l Sampling

Five cattle'- were slaughtered prior to the Gnome event and
five more about a month after the detonation, for radiochemical
analysis of their body tissues and organs. All the radioactive
concentrations were found to be camparable for pre and post-shot

samples.

DOE .
Surface Contamination

Although the radioactivity released following this test was
largely gaseous in form, there was some particulate fallout in the
local area. Some vehicles passing along Highways 31 and 128

(about nine miles fram ground gero) were contaminated, with the



highest readings being about 200 milliroentgens per hour arov._md
the radiator and 150 milliroentgens per hour arcund the tires at
about one hour after shot time. The highest rea.diné inside of the
cars was 15 milliroentgené per hour. Seven cars were washed with
the results that the highest reading was 15 milliroentgens per
hour around jbhe radiator and eventually background inside the car.
Two individuals were found to have slight smounts of contaminstion
(one on the band and one in the hair), i.e., less than 1 milli-
roentgen per hour (beta plus gamma). This contamination was re-

moved by washing.

DOE ARCHIVES
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