
c 
L-U ,__ 
UJ 
.....: 
LU c 

.I 

RG 

-
ESTIMATED FALLOUT IN 1963 

FRCM 
NUCLEAR WEAPONS TESTS 

Sections 

1.1.0::~;::::; :I.::::; 

I. Fission Yields for United States, United Kingdan and USSR Tests 

II. Strontium-90 

III. Sho;rt-Lived Radionuclides 

IV. Iodine-131 

V. Fallout from Nuclear Weapons Tests at NTS (Summary Statements) 

VI. Fallout from Atmospheric Nuclear Weapons Test in Pacific Area 
(Sum:nary Statements) 

VII. Fallout fran Nuclear Tests at Nevada Test Site 

VIII. Fallout fran Atmospheric Nuclear Weapons Test in Pacific Area 

IX. Radioactivity Released by Underground Experiment Rear 
Carlsbad, New Mexico 

~ a2tPfiR!>l1'6¥i81tNERGY 
COMMISSION 

Collection .Dos fV\CCy~~ 

Box "2.. ~tib I~ 7,...o 

Folder S°•!i: ~ff.I flcl~fN• r_ka(,1,/£•~'-
""'a.J~..,, .. r-,,,,,, 

I 



; 

. I 

I . ......... 
a..s..tan _.al" rs• lm\f 15196l 

'S \ ~.~ .L ... ..,,. a. Wtlirid"t', ...__., atwtat• fll -·~•1..i a.rnr _ 
... a.ri.. a. •1-.r4t, atnnar, ltt•latm., 1aw11..-. 'S\~-~a..-

rIS!ICS uam ~ •rru ShftS, •rm> Dml'al All?! aSR nm 

• at\adM!e ..-. l• tw ... w la .... ,_. '° r-r ... > ...-•hi ...-au .. J'td4a ,,._ v.tw Sta'-, wasw 
St ... • _. '"'1e\ tiens to &aW. 

It la•-.&._ Ulll' ~ '-" lift ftt ....... lfted. 
• a. 1962 ~ tan en"lea~ DELETED 

DELETFJI 1 BES'.J:' Ci0Pu A"'itLABLE J.. 'f 

la Ytev at • atta •••H ruvll'Uw • • &msei ... 
t.t.aa • wll • J6l~ ni.u. er l~t• • ..net 
ten.a, tt I.a ftl'll.W .. t • At.wW.lfa ....... el •t• .na ..Ulh .. AK Ml t11at. • JilAltc- nJMM '9 
_..wt ... ..U..lut1aa rr.. tlM ...._.,_ ...... . 

~f.!'~·: US DOE ARCHIVES 
laeln&el 
w.le , Rf; J 2 (.. US ~_€"_C ____ _ 

f:nHN·Jion l)o.S f11t. C,f ~ vJ 

Rox_-2~~JC~~~~!.-...!.JL:,_;;...._~~--1 
l>OE ARCHIVF.s 

I 
L 



a --· -
... 

11 
O' 

.. l " - ;1 "' 
' 

.... 
,. 

I ~ A :~- . J--
co 
~ 

• 

I 

.. I ... ... "' ... • • • • ... \ft .... 

t ---------
. • Qt 

----
I 

)<' -
-~- -. 

1 
' 

. ........ 

I 
/----".. .. ~ :~ • ;! .. ~ 

.......... 

• " " ~ • 
,f, j -

• 

DO£ ARCHIVES I . 



lfalale I • s•tu1 \cta1 11111 t1Ntoa Ft•1'• trca .U JUt 
-:- . .. . - - ;~ ..J .3 ' 

t.n'8 • .;, ,tllie total rt•l4 troc ell ,.n ~ W.b 19 a U"i. 90J"C 
- - - 3)-2-

u.. h6l.c tlloM ft'<a 9. I. '-•U (-329 Tl. 1it5 ft) • .,i lllit ,19a1oa 
--'• 

1'1•14 &Ck all tan_. teat• 1t •l·--~ aore uaG tr·a U.. 11. I. 
!r·.--,;o 

~ {T0-100 w. T" •). '/, Ia 19'2, taw Wtal Fi•l4 fJ'ca tllie VSSI 
('- ~. 

t.ftw WM l~ llY ... trca t1w 9. a. Ws\e '8 W?1 a. fl••1• Ftel.4 

htr aaa ,,.. ~?o ~ Ml tor •· s. 1' m. , n *'-1t 11ie ~ 

*' Ult' SGT1•t Fi•l.4a en .. ti.to, _. ~, ,.-t1nl.G"J,, tM 

19':? total Tt•U• Ml t'U•1oa Ji•lh ... Jnl,t•1.a?"J' H\taaw• 

~ • anmpttGD8 aert\194 fr• t~ne tata. -



-~-

?~ ; 
..... at 19'3, -.t ........ will ..,. ... tr. .ii tan 

3'1 ... ten. _.;.e--,.,. -' ,.._ au ,.n 1. 1 • ...u. (,_.1~ 
50 "'° Mat .... lr.,o •111 '9 ..,_1W ta .. 9alte4 fta'99 tHa 

....... 14 at ...... ..,,. ft-ma -sa\oa ~1-- ...... a. 

el.a lae1.l)lt la eHid. 90,0CO IMt • le••1 ._ fr• a •btU. 

1. 1. teat ta a.. .. ttwla1 nctoa - "....., o1 ta.e •\Mrelct• 

eal taeton.) ~~ 

~~;~~~ 19'). ~~~~_•••al. ,.,_tttoa µ·,L_ ~,,... ........ 2S-JO•/.i•. (~ ___ (/)'", ~ i __ -t ,,~_ L 

- fl •1111 eet.lMie. tn.1.4 11r "-' •ttt« wn1 .. ae1.-1ne 

~/ c..m- .. a. '"- flt A\tmk b4tn1• tttr llarUwUa Jl'all.8d, '« ... Jnk ..i.. et 8r-90 ja 19'3 S9efi1Se4 ...,. .. •• •• ~ ... 
I 

~ Jr~ -25,.trcelt• •1ta ta .s.n -a 8oa\ J5 evoeti. •tte ta ·-
.. tftal. ts.et ta late QrlJC • ... 11' a z or 19'J. (A nr .. 

tsa .ait la .. lda-aift'oemu lr-90 JIM" er- flt ..i~s-1 tar 

ailk, a aterst~l• at ar-90 ,.,- ltter ta ..,..ai.etelf' -

.VOllt1• al.t.rB. _,Pr .. tor •Uk •IP' ~ARCHIVF.S 
8trcm\t• ..ite .a tor*'~ ti.t 26 nrOll&tw. .iw. 9t4f 

ll!Pff\ aattaal ., ..... er .. ...,,, 11t atlk terr .., 1~ wtll Jle?"to&l, 

ftw *14 aw. are anU.alal•, llu ~ 11 atercata-oemt" .-r 

llWI' (tr~/1) rt1r '1ae J9111" ea!l.JIS 1a Seftcbu 19'2, ¥1Ul tbe Jll1IP. 

BEST AVAILAB y 



t · ,. i 
( 

_,_ 
/, 

I 

196i, * •llMR • "" ••c ... ,_ ., nett• w ~ .,,,-.g/l at 

BEST AVAILABLE COPY 

Oit JIOJlileU• er a -.tar •Uklll:t4 ..i.c '9 ew!Mn4 • ••ttalale 

11 rte• tor ..,11eatt• et th pth, • kl~ taatt or .,.-90 '7 

..., Rda ~lea .-.,i. w.14 -. altnl,J' to .,,..aedk De pUe 

.ta 19'3. ft -.i ... .w ........ u,. ~ ecirn..-1111 

ta~ •ce1'et l!tC a.41at.1• ~1• hth ('1111) 1a fGo atcr .. 

atcr°"8"ln. kt u. llC natat • ••• -..n u ~ • nova 

eteN\1-.l ,...iz wt ,.. - snu.. 'fal• - ~i&ta - .. w 

ewnt..-aillll ~ 0. UIJ • .._,a ...i. Hl!MW ta .,arraJOllll 

to ._.. t.G '1M ert~tNl _.... aot sreater u.. _ _.lr& ot tu ................ · 
DOE ARCH,IVF.S 

... 



III. 

SHCJlT-LIVED RADICllUCLIDES 

An anal.yaia ot radiation levels f'rcm the short-lived radio­

nuclide& will require additional study. The topic is introduced 

here 1 however, to point out that based on the etrontium-90 rates 

ot deposition, the amount of associated short-lived activities may 

be sufficient to produ~ external dose rates ccmparable to back-

ground levels in sane areas o'f the country. This could create 

saae public reaction. 

CONFIRMED TO BE U'.'>ICLA5Sif"!ED 

!BY AUIHORITY OF DOE' OC L~~ 

&a ,_fvf./J4~/fr/rrcr-
l!VtfWf0 6}.u DAil 
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IV. 

IODINE-131 

General 

• • • Doses to the thyroid f'ran the maJor past tests were 

estimated to have ranged fran 100 to 200 Jllillirems per year during 

and immediately following periods of testing. These values apply 

only to individuals who were inf'ants at the time of highest con-

centration of radioactive iodine. 1he average value for all age 

groups was about a tenth as much. Although data f'rom which thy­

roid doses during 1957-58 can be estimated are limited, it is 

11.ltely that there was mu.ch geographic variation, and in sane lim-

ited areas of the United States the average thyroid doses were 

probably mazJY times the national average. . . . 
" ••• 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 tbyToid" (of young child­

ren) "is. about 1.-1/2 tillles the annual background fran naturally 

occurring materials, as a national average 1 and about 5 times the 

annual background in a few areas • • • " 1 i.e. 0 .15 and 0. 5 
2. 

rads. • • • " 

DOE ARCHIVES 
Yearl.y Averages '°I' 

4 

Table I lists the yearly averages since the start of nuclear 

weapons tests in September 1961. ( Pu.blic Heal th Service network.) 

There were only two stations above a yearly average of 100 micro-

microcuries of I-131 per liter of milk (µµc/l); Pal.mer, Alaska (109) 

and Salt Lake City,, Utah 

~\ 



Spcific EYents 

Pall 1961 - ~ere was a relatively large rise of I-131 in 

lllilk in the aid-west in the tall of 1961. (See Table II.) This 

probably resulted tran the u.s.s.R. shots on September 10, 1961. 3• 

'lhe ensuing trajectory was unique -- curling around the Borth Pole, 

passing down the u. s. eastern coast, turnii:g westward along the 

Gulf coast states and hence up the mid-west. ~e fallout was 

principally in the farm of dry deposition fran the cold polar air 

mass (as contrB.sted vi th the more usual method of "rainout") • 

Spring 1962 - '!here was also a relatively large rise of I-131 

leYels in ln.ilk in th• mid-west in the spring of 1962. (See 

Table III.) 'lhis could haYe resulted fran the U. s. tests at 

Christmas !eland. There were severe thunderstorms O'fer the mid­

.Jest, reach!bg into the lover stratosphere.4· 

Salt Lake City and Environs JulJ" 1962 - There were relatively 

l~e rises in the I-i31 in milk at S&lt Lake City and its 

enkons5• due principally to Small Boy {Jul:y 14, 1962) and to a 

les~er extend by Johnie Boy (July ll, 1962) and ~dan (July 6, 1962). 

(See Table IV.) The peak Yal.ue for arry sample ·Was 9,000 micro­

microcuries per liter (a grab sample fr an a. herd near Salt Lake 

City,; not a composite sample). 
DOE ARCHIVES 

Des Moines Event - On J'une 131 1962, Des Moines underground 

shot released a substantial amount of radioactive debris; Le. 1 

considetoably greater amount than i:f' it bad Just vented. The tra-

Jectory was northerly :for a few hundred miles, then toward the 



di& ~ 

vest and tiDall.y curled down the vest coast. The highest recorded 

amount of I-131 in millt vas 1 1 240 aicrcmicrocuries per liter at 

Spokane, Washington, on June 21, 1962. 

Evaluation 

The top of Range II of the Federal Radiation Council Guides 

tor normal ;peacetime operations is a daily intake of 100 aicranicro­

curies of I-131. These intake values may be averaged over periods 

up to one year. The Federal Radiation Council is currently work­

ing on Guides appropriate to nuclear weapons testing. 

Based on the usual assumptions, the highest recorded stations 

(Palmer, Alaska and Salt Lake City, Utah) would correspond ap­

proxiaately to a 0.5 rad dose to the tcyroid of children. The 

National Academ;y of Sciences - National Research Council report, 

Pathological Effects of Tlqroid Irradiation, stated in part 

" ••• There is no evidence at hand, except for one doubtful. case 

in a child, that any of the treatments for hyperthyroidism has 

produced a thyroid cancer, although doses have ranged from a few 

thousand red upward. • •• " 

DOE ARCHIVES 
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TABLE I 

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

Alabama, Montgomery 
Alaska, Palmer 
Arizona, Phoenix 
Arkansas, Little Rock 
California, Sacremento 
California, San Francisco 
Colorado, Denver 
Connecticut, Hartford 
Delaware, Wilmington 
District of Columbia, Washington 
Florida, Tampa 
Georgia, Atlanta 
Hawaii, Honolulu 
Idaho, Idaho Falls 
Illinois, Chicago 
Indiana, Indianapolis 
Iowa, Des Moines 
Kansas, Wichita 
Kentucky, Louisville 
Louisiana, New Orleans 
Maine, Portland 
Maryland, Baltimore 
Massachusetts, Boston 
Michigan, Detroit 
Michigan, Grand Rapids 
Minnesota, Minneapolis 
Mississippi, Jackson 
Missouri, Kansas City 
Missouri, 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 
North Dakota, Minot 
Ohio, Cincinnati 
Ohio, Cleveland 

Sept. 1961-Aug. 

12.5 
65.8 
23.2 
40.7 
13.0 
12.6 
26.5 
17.1 
20.9 
15.5 
15 ,4 
25.2 
12.2 
45 .1 
40.2 
24.7 
89.7 
73.3 
29.6 
28.0 
20.0 
19.5 
30.0 
48.9 
26.5 
87.8 
34.4 
92.2 
52.2 
49.2 
70.0 
6.1 

25.6 
21.6 
20.3 
23.7 
29.0 
33.3 
12.5 
27.4 
33.9 
25.4 

1962 Oct. 1961-Sept. 

12.2 
109.0 

19.2 
32.8 
13.2 
12 .8 
23.5 
18.9 
22.7 
17.9 
12.6 
19.6 
12.4 
37.5 
40.7 
25.6 
77 .4 
66.4 
26.0 
20.1 
24.1 
19.4 
26.0 
41.3 
25.7 
69.5 
22.6 
85.5 
42.2 
44,7 

ti 63.1 
~ . 8.1 
~ 22.8 if 19.0 

.,. 19.7 
~ 25.0 
~ 26.1 

30.4 
9.7 

41.2 
33.4 
24.9 

1962 



TAIL! I (cont.) 

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

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

Oklahoma, Oklahoma City 
Or.·egon, Portland 
Pe~nsylvania, Philadelphia 
Pen_~sylvania, Pittsburgh 
Puerto R.ico, San Juan 
Rhode Island, Providence 
South Carolina, Charleston 
So·..ith Dakota, R.apid City 
Te<!l'tessee, Chattanooga 
Tennessee, Memphis 
!exaEi, Austin 
Texas, Dallas 
Utah, Salt Lake City 
Vermont, Burlington 
Vi~ginia, Norfolk 
Washington, Seattle 
Waetington, Spokane 
West Virginia, Charleston 
Wisconsin, Milwaukee 
Wyoming, Laramie 

52.4 
32 .8 
22.4 
25.2 
13.4 
22.8 
19.8 
9.3 

23.6 
40.8 
14.1 
22.1 

101.5 
24.9 
20.8 
30.9 
70.1 
18.5 
40.2 
57 .o 

46.9 
30.8 
21.5 
23.5 
12.2 
21.0 
13.2 
21.7 
18.9 
29.6 
12.9 
20.9 
93.9 
22.5 
16.2 
33.6 
66.0 
16.3 
38.6 
57 .5 



TAIL! II 

Some High Levels of Iodine-131 in Milk 
Fall 1961 

(Kicroaicrocuries per liter) 

Locality !W Concentration 

Nebraska, Omaha October 2 730 

Louisiana, New Orleans September 25 530 

Missouri, St. Louil September 27 500 

New York, New York Septeaber 30 440 

DOE ARCHIVES 



-TOLi III 

lo• High Levela of Iodine-131 in Milk .... 
Spring 1962 

(MicrOllicrocuriea per liter) 

Locality Date
1
_ Concentration 

Kansas , Wichita May 13 670 

Iowa, Des Moines May 16 300 

Jtansas, hnsas City .. , -11 605 

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. 



TOLi IV 

S&11plea Proa Salt Lake City Milk Pool 

J>tte Collected 

June 20, 1962 
July 3, 

6 
10 
11 
12 
13 
14 
15 
16 
17 
18 
20 
21 
22 
22 
25 
26 
27 
28 
29 
31 

August 2 
3 
4 
5 
6 

MMC I-131/Liter 

llot detectable 
ti ti 

ti ti 

20 
60 
JO 

300 
250 
390 
410 
160 
450 

1660 
1190 
450 

1390 
2050 
1960 
1290 
960 
730 
570 

,640 
590 
370 
410 
520 

DOE ARCHIVES 
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v. 

FALLOUT FR<Jti NUCLEAR WEAPCl'fS TESTS 
AT 

:NEVADA TEST SITE 

Summary Statements 

1. With the resumption of nuclear tests in Nevada on 

September 15, 1962, the U. S. Atomic Energy Camnission has deto-

nated 52 nuclear devices in underground chambers which were de-

signed to contain the radioactivity. In addition, six devices 

were detonated either in the atmosphere or at a shallow depth 

underground. These six devices were detonated only under condi-

tions that would minimize exposures to populated o:ff-site areas. 

A summary of the data on fallout f'ran the nuclear detonations at 

the Nevada Test Site since September 15, 1961, is attached. 

2. The highest exposure to any o:ff-site person (as recorded 

on personnel film badges) was 438 m1111roentgens. 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 is 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 
DOE ARCtUVES 

staf'f Paper ~/65, dated June 12, 1962, entitled OFF-SITE 

RADIATION EXPOSURE CRITERIA FCR NEVADA TEST SITE, recorded "the 

clarification of a basic guide of' 3.9 roentgens estimated dose per 

yea:r to off-site populations for nuclear weapons tests at the 

Nevada Test Site; every reasonable e:ffort should be made to keep 



tbe radiation exposures as low as possible, but tor planning pur­

poses, if unanticipated yet cridible circumstances could result in 

estimated doses in excess of 3.9 roentgens per year, then the deto­

nations should be postponed until more favorable conditions 

prevail. Any' past radiation exposures, f'ran either nuclear weap­

ons tests or other activities at the Nevada Test Site, would be 

included in estimating the total potential exposure f'ran any given 

detonation." 

3 •. The highest gross beta activity in the air was measured 

at Alamo, Nevada, on July 14, 1962, amounting 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. 

'+l 



VI. 

FALLOOT 1RCM A'!Ma)PHDUC NUCLEAR WEAPONS TEST IN PACIFIC AREA 
OPERATION DCMDUC 
April-July 1962 

SUmmary Statements 

1. Documentation of' radioactive contamination resulting from 

the U. s. tests at Christmas Island was conducted jointly by Joint 

Task Farce Eight (JTF-8) Radiation Safety personnel and University 

of Washington personnel under AEC contract. The of'f'-site area 

covered was approximately 2000 miles 1n radius, measured from 

Christmas Island. All populated islands in this area were 

moni tared. 

2. Bio-environmental samples were taken on Christmas Island 

in April 1962, before testing began and in the same locations in 

August 1962, e.f'ter testing bad ceased. Preliminary evaluation o-r 

available data on f'oodstuf'fs r~ealed little change in the levels 

of radioactive contamination between these two sets of 

measurements. During the operational period, transient increases 

of' beta activity were detected 1n air and precipitation samples at 

acne oft-site stations. Film badge readings indicated no radiation 

exposures from tall.out to any JTF-8 personnel or native populations VES 
DOEARCHI 

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 tor the near f'Uture • This program Yill be accomplished by 

personnel of' the University of Washington, under AEC contract. 



VII. 

FALLOUT 1RCM NUCLEAR TESTS 
AT 

NEVADA TEST SITE 

Since the resumption of nuclear teats on September 15, 1961, 

the United states Atcad.c Energy CClllllliesion bad detonated 58 nu­

clear deTices at the Nevada Test Site as of October 27, 1962. 

Fitty-seTen of these were weapons teats, and one vaa a crateriDg 

experiment in the Plowshare program. or the weapons tests, 52 

detonations were in underground chambers which were designed to 

contain radioactivity, and five were detonated either in the at-

mosphere or at a shallow depth below the surface. The f'ive 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 



IRDIVIOOAL EXPOOURF.S 
OFF-SITE 

Aa a part ot the AEC 's over-all aonitoring program eonductecl 

in the area surrounding the Bevada Test Bite, more than 26o per-

aona baye been issued :t1h1 badges since the reawaption of UD4er-

ground testing 1n September 1961. 'lhe recorded radiation ezpotlure 

receiTecl by tbeae personnel is maintained as a penianent recar4 b7 

the J7£1 and each individual is informed ot bis exposure recant. 

Table I sumnarizes the highest exposures received by ott-site 1n­

cl1T1duala since September 15, 1961, at NTS until about 

Septalber 4, 1962. 'lhese records have been corrected tor natural 

background radiation exposure, vhicb is approx1JDately 0.5 s/4&7 

tar the general area. Table II lists the locations and maber ot 

people vearil:lg tilll badges that recorded no identifiable radiation 

exposure above natural background. 

DOE ARCHIVES 



General 

Since September 151 1961, most of the nuclear test detona-

tions at the Nevada Test Site have been conducted in underground 

chambers. This technique was used in an attempt to prohibit the 

release ot radioactive material. off the test site. As indicated 

in Table III, ot the 52 underground nuclear detonations held in 

llevada, eight have released sane gaseous radioact'ivity measurable 

ott-site. 

The physical characteristics and relative amounts ot various 

isotopes released by these tests vary sanewbat 1'rcm those released 

by past tests at NTS. Although there have been tour surface or 

near surface detonations, plus one cratering shot giving off-site 

fallout resembling that tran past test series, the major portion 

ot the activity 1n 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 ARCHIVFS 

In test series prior to 1961, nuclear devices were airdropped 

or were detonated on steel towers, ba.lloons or in uncovered shallow 

boles; thus, fallout particles contained many ·kinds of debris in 

addition to the radioactivity. Induced activity in the debris 



-
contributed little to the total radioactivity 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 ot 

gaseous material is such that the clouds formed do not rise to al-

titudes such as those tran surface or near surface detonations, 

but linger near the surface and are acted upon by the lower tropo-

spheric and surface winds. Normally, these clouds are so dis-

persed by the time they reach off-site populated areas that they 

are difficult to detect with portable monitoring equipnent. How-

ever, in a few events, clouds have passed over areas where people 

were located; hence, there have been sane off-site radiation 

exposures. 'lbese exposures are documented on film badges tur-

nished to these people by AEC. The highest exposure tran 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 record 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 air or back-
DOE ARCHIVE! 

ground radiation instrument or a mobile ground monitor in an area 

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



est1me.ted only by predicting the cloud tre.Jectory to determine 

whether the cloud has passed a specific area. There is generally 

little residual radioactivity deposited on the ground frClll. these 

clouds • Records of cloud passage are obtained by mobile ground 

monitors in addition to routine monitoring of large off-site areas 

near tbe test site. 

Milk collections have been made in the vicinity of lt'l'S, and 

the samples analyzed by the U. s. Public Heal.th Service, under 

contract vi th 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 tre,Jectories of radioactive clouds 

fran five nuclear tests passed over the Salt Lake City area. 
. ~ 

Three of these clouds are known to have deposited residual. fallout 

activity in this area. Iodine-131 was detected in milk supplies 

for a abort 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 l.evels over a period of time were considerably 

below those considered to constitute a health hazard, based upon -
DOE ARCHIVE 

previous studies of effects of I-131 upon human thyroids. For ex-

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. 



Gross Beta Air Activity 

At the present time, there are 28 permanent air sampling eta-

tions in operation surrounding NTS. The data recorded by these 

air samplers is used by the off-site monitoring group as an indi-

cator of the presence of airborne radioactivity in that area. 

These data indicate the presence of radioactivity and the need for 

f'urther monitoring but are of no direct value in assessing radia-

tion doses. For purposes of illustration, the ten highest levels 

found in the ~ea are listed in Table VIII. 

Isotopic Air Results 

The relative quantities of various isotopes in air are ob-

tained f'ran 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 Supplies 

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 far Lake Mead. There are no 

known surface water supplies far 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 canparison, there bas been selected sane other high 

level data f'ran the U. S. Public Health Service on radioactivity 

in raw surface water in the United States. 



Isotopic analysis was conducted on many of these NTS samples, 

and the results show that levels of cesium-137, barium-140, 

zirconium-95, ruthenium-1G3, cerium-141, cerium-144 and iodine-131 

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

strontium-90 were less than 5 µµc/l and l µµc/l respectively. 

DOE ARCHIVES 



'L'ABL! I 

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

· · · liQio•tate 
Period of Time Total Exposure From Fallout 

Location* In Which Exposu~e Occurred*'* C11r) (mr) 

Caliente 

Casey Ranch 
11 II 

" " 
Diab lo 

" 
Nyala 

II 

ti 

II 

P£noyer Ranch 

Pine Creek Ranch 
II " " 

Twin Springs 
II II 

Blue Eagle Ranch 
II II 11 

II 

II 

II 

II 

Du.ckwater 

G~rdnc;r Ranch 

Hiko 

Lockes 

II 

II 

Ma'.lZC:-!ie Ranch 
II II 

1/31/62 - 8/28/62 

5/16/62 - 8/8/62 
II It 

11 ti 

5/15/62 - 8/16/62 
2/7/62 - 8/16/62 

5/16/62 - 8/8/62 
II II 

6/20/62 - 8/8/62 
5/16/6Z - 8/8/62 

3/5/62 - 8/16/62 

5/24/62 - 8/8/62 
" .. 

5/15/52 - 8/16/62 
2/13/62 - 8/16/62 

6/12/62 - 9/5/62 
5/9/62 ~ 9/5/S2 
6/11/6~ - 8/10/62 
5/16/62 - 9/6/62 

5/19/62 - 9/4/62 

2/14/62 - 9/5/62 

2/20/62 - 9/3/62 

2/6/62 - 9/4/52 

2/13/62 - 9/4/62 
II II 

*Eac~ entry represents a different i~dividual. 

245 

230 
261() 
285 

265 
330 

290 
·435 
310 
480 

260 

345 
255 

290 
265 

205 
200 
255 
285 

215 

395 

215 

280 
210 

141 

188 
218 
243 

220 
285 

248 
·393 
285 
438 

178 

307 
217 

245 
173 

161 
140 
225 
229 

161 

294 

243 

no 

179 
109 
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**These dates vary because all i~di7idual~ were not residing in the area 
during the entire testir.g per~oc. 



-
tABLE II 

Locations and Number of People Wearing Film Badges 
That 

l.ecorded No Identifiable ladiation Exposure*Above Natural Background· 
September 15, 1961 - August 25, 1962 

St. George, Utah -~------------------~ 15 people 

Littlefield, Arizona --------~-------- 2 people 

Beatty, Nevada ---~--~~--------------- 26 people 

Furnace Creek, Nev·ad& ---------------- 8 people 

Lathrop Wells, Nevada-~-------------- 16 people 

Pahrump, Nevada ---------------------- 10 people 

lhyolite, Nevada ------------~-------- 2 people 

Springdale, Nevada------------------- 1 person 

Tonapah, Nevada, Area ---------------- 32 people 

DOE ARCHIVES 

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

~\ 



-
TABLE III 

Nuclear Events at Nevada Test Site 
September 15, 1961 - December~' 1962 

!!m Type Shot 7 Footnotes 

15 Sept. '61 Low Yield - Underground 2, 3 

16 Sept. 161 " 1, 4 

10 Oct. '61 " 2, 3 

29 Oct. '61 " 2, 4 

3 Dec. '61 " 1, 4 

13 Dec. '61 " 1, 4 

17 Dec. '61 " 1, 4 

22 Dec. '61 " 2, 4 

9 Jan. '62 " 1, 4 

18 Jan. 162 " 2, 4 

30 Jan. '62 " 2, 4 

8 Feb. '62 " 1, 4 

9 Feb. '62 " 2, 4 

15 Feb. "'62 " 2, 4 

19 Feb. '62 II 2, 4 

19 Feb. '62 " 2, 4 

23 Feb. '62 " 1, 4 

24 Feb. '62 II 2, 4 -
no£ARCH1Vl 

'62 " 2, 3 1 Mar. 

5 Mar. '62 Shallow depth, Low yield, Underground 5, 3 

6 Mar. '62 Low yield, Underground 1, 4 

8 Mar. '62 " 2, 4 



TABLE 111 (cont.) 

~ Tme Sbot7 Fogtnotee 

15 Mar. '62 Low yield, Underground 1, 4 

28 Mar. '62 " 1, 4 

31 Mar. '62 " 1, 4 

5 Apr. 162 " 1, 4 

6 Apr. '62 " 1, 4 

12 Apr. '62 " 1, 4 

14 Apr. '62 " 5, 3 
~ .. 

21 Apr. '62 " 1, 4 

27 Apr. '62 " 1, 4 

7 May '62 " 1, 4 

12 May '62 Intermediate yield, Underground 1, 4 

19 May '62 Low yield, Underground 5, 3 

25 May '62 " 1, 4 

1 June '62 " 1, 4 

6 June '62 " 1, 4 

13 .June '62 It 5, 3 

21 June '62 It 1, 4 

Und~rgrou~d 
.. 

27 June 1 62 Intermediate yield, ., . 
4 '• 

28 .June '62 Low yield, Underground 2, 3 
noE AttCl-ll'l 

30 June '62 II 1, 4 

6 July '62 Plowshare cratering experiment 5, 6, 3 

7 July '62 Low yield slightly above ground 5, 4 

11 July '62 Shallow depth low yield 5, 3 

13 July 162 Low yield, Underground 1, 4 



(This t•ble will be up· 
dated with additional 

TABLE Ill (cont.) shots to be added.) 

~ Type Shot7 Footnotes 

14 July '62 Low yield few feet above ground 5, 3 

17 July '62 Low yield slightly above ground 5, 3 

27 July '62 Low yield, Underground 2, 4 

24 Aug. '62 " 1, 4 

24 Aug. '62 II 1, 4 

14 Sept. '62 II 1, 4 

20 Sept. '62 II 1, 4 

29 Sept. '62 II 1, 4 

5 Oct. '62 Intermediate yield, Underground 1, 4 

12 Oct. '62 Low yield, Underground 1. 4 

19 Oct. '62 II 5, 3 

27 Oct. '62 II 1, 4 



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. 

DOE ARCHIVES 



TABLE IV 

Highest Concentrations of I-131 in Individual 
Samples of Milk in Nevada 

September 1, 1961 - July 1, 1962 

Location !?m 

ll:iK.o, Nevada 11/ 2/61 

Elko, Nevada 6/21/62 

Robbins Ranch, Nevada 6/22/62 

Austin, Nevada 6/30/62 

Carlin, Nevada 6/22/62 

Eureka, Nevada 6/23/62 

Fallini's Ranch, Nevada 11/29/61 

Wendover, Nevada 6/29/62 

10 other measurements between 10 and 80 µµc/l 

26 other aeasurements less than 10 µµc/l 

Levels 
(well) 

720 

610 

520 

180 

160 

110 

90 

90 
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(a) 

(b) 

-
TABLE V 

Highest Concentrations of 1-131 in Individual 
Samples of Milk.in (a) Nevada and (b) Utah 

July 1962 

Ne-.ada - (Based on 66 samples from 23 sources) 

Location ~ 

Caliente, Nevada 7 /19/62 
Caliente, Nevada 7/23/62 
Fallini's Ranch, Nevada 7/23/62 
Ely, Nevada 7/24/62 
Alamo , Nevada 7/17/62 
Ely, Nevada 7/26/62 
Caliente, Nevada 7/25/62 

Utah - (Based on 53 samples from 9 sources) 

Snyderville, Utah 7/20/62 
Snyderville, Utah 7/20/62 
Snyderville, Utah 7/25/62 
Oakley, Utah 7/25/62 
Oakley, Utah 7/25/62 
Snyderville, Utah 7/27/62 
Kamas, Utah 7/27/62 
Oakley, Utah 7/27/62 

. 8altle7.; \Jtah ·~. 1/10/'8 

Levels 
Cwic/ll 

6,900 
3,500 
3,200 
2,800 
2,300 
2,000 
1,800 

9,000 
5,400 
4,400 
4,400 
4,200 
3,000 
2,600 
2,600 
.,.~ 



TABLE VI 

Highest Concentrations of I-131 in Milk in (a) Nevada and (b) Utah 
August 1962 

(a) Nevada 

Leve la 
J,ocation Date XwclD -

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 
IC.amas , 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 
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TABLE VII 

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

Levels 
Location Date. 'yuc/l) 

Blue Eagle llanch, Nevada 9/12/62 130 

Blue Eagle l.ancb, Nevada 9/ 6/62 90 

Logan, U~h 9/ 4/62 70 

Logan, Utah 9/ 6/62 60 

Caliente, Nevada 9/ 6/62 60 

Whit#.1.i~~r Valley, . . > 
Nevada :·'U .. 7f62 60' 

White River Valley, Nevada 9/13/62 60 



TABLE VIII 

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

Concentration 
Location ('lMc /M3) Time ~ 

1. Diab lo 13,000 0905-1637 7/ 6/62 

2. Diab lo 33,000 1645-2000 7/ 6/62 

3. Ely 7,300 2000-0800 7/ 6/62-7/ 7/62 

4. Peyonor llanch 8,800 1105-0245 7/ 6/62-7/ 7/62 

5. Warm Springs .1,eoo 0600-1545 7 /10/62-7 /ll/62 

6. Alamo 140,000 1445-1900 7/14/62 

7. Alamo 24,000 0630-1100 7 /14/62-7 /15/62 

8. Caliente 9,300 1400-1500 7/14/62-7/15/62 

9. Diab lo 10,000 1000-1600 7/14/62 

10. Lund 10,000 1745-1855 7/14/62 



TABLE IX 

Highest Isotopic Air Results for 
Off-Site Connunities in Nevada 

Characoal Cartridges 

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

Location Time Date I-131' I-'133 1-135 

Diab lo 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* 

Pe09yer 1105-0245 7/ 6/62-7/ 7/62 70 3,950 9,200 

Diab lo 1000-1650 4/14/6~-4/15/62 . 55..3 762 2.soo 
.--.;;, 

Lockes 1315-1315 7/ 6/62-7/ 7/62 49 202 ND*. 

Pre filters 

Diab lo 0905-1637 7/ 6/62-7/ 6/62 3,560 ND* ND* 

Diab lo 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* 

Diab lo 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* II>* 

*ND means "not detectable". 

'' 



Nevada Test Site Area 

Location 

Diab lo 
Furnace Creek 
Ash Meadows 
Lathrop Wells 
Tonopah Test Range 

TABLE % 

Gross Beta Water Results 

February 1962 
August 1962 
July 1962 
llovember 1961 

May 1962 

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

Coolidge, Jtansas 
Page, Arizona 
Peoria, Illinois 
Cape Girardeau, Missouri 
Kansas City, Kansas 

!;eve la Cuuc / l) 

51 
32 
70 
68 
98 

74 
43 
58 
45 
47 

*These levels are some of those recorded for March 1962. The data 
presented is activity associated.with dis.solved 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. (Por more 
complete data, see ''Radiological Health Data", Vol. III, No. 9, 
September 1962 .) not. ,\RCH\VES 



VIII. 

-
PALLOO'l' PRCM A'JMOOPB!JUC 1'UCLEAR WEAPOOS TEST IN PACIJ'IC ARF.A 

OPERATIOO DCMINIC 
.. , .,.;r ... · 

Im-tag 1962, there vere 35 nuclear deyices detonated in the 

ataoapbere above tbe Pacific Ocean near Christmas Ialand aDd 

Johnston Island. nie yield ot these devices ranged t'rca lOll kilo­

ton to tbe megaton range, 'Die height ot burst tar all detonationa 
. ~ . ~ .. 

vu autt1c1ent to negate local radioactive ta11out. The 4n1cu 

were delivered to the point ot detonation by either menrwl air-

cratt ar surface-to-air missiles. 

In-addition to the ataoajheric teats; there YU one ·una•-
water test, a low yield nuc~ear device, detonated in the Eutern 

Pacific Ocean several hundred llliles trom the closest land area and 

remote rrca an;y ccmaercial ti'Sh~ areas. This underwater teat 
. 

dePQ&ited all or tlie tias10n. pr®.,uct. radioacti.vtty 1n the ~an 
•• 

where it dee~ and vas 111.xed and diluted by sea water • 

The radiological aatety program tor the teat aeries wu a 

Joint ettart among the Joint Taat Poree E1gbt (JTF-8) per~l, 

U. 8. PW>lic Beal.th Service personnel usigned to JTF-8 rar the 

teat and personnel trca the University ot Washiagton,.Seattl.e, 

Washir.gton, under contract to the U. S. Atallic Energy Calll.1.as1on. 

Die on-site program consisted primarUy ot air and bactff,~CHIVE 
. . .. ·~ 

Island and Johnston Island. 'l!le oft-site program consisted ot a 

aeries ot cruises b1' tbe O. & Gilbert tor collecting environmental 

au.pl.es ill the Central Pacific area and a netvart Qf 19--.oai tor~ 

tin 



. atat10D8 established on ialanda Yi thin a radius ot 2,000 ailee or 
.. 

Cbri•tmas Ialand. In the island network, tour were pr1Jlar7 ata-

t10Jl8 located on populated islanda,.manned b7' officera ot tbe 

U. s. Public Beal.th Service; six were secoDd8l"7 atatione located 

on ue distant islands and populated mainly by JTJ'-8 personnel . 

vbo operated the monitoring eqUipnent; nine vere background ata­

tione located on islands at a cOllSiderable distance traa the teat 

area. 'Die equipaent at the background stations consisted pr1aa­

ril1' ot continuous background recording equipledt operated )7 

weather groups ar scientific personnel al.re~ on the isl.and. 

Pigure l ahovs the lQCation and level ot ettart ot the atat1ona 

ot the network. 

Environmental samples were collected rout1nel¥ bT JTJ'-8 per­

sonnel during the period ot April l2•August 15, 1962. Sc1entif'1c 

peraonnel aboard the C3~ Gilbert participated in this enviroqaen­

tal aazq>~ program on three cnUaee, April 24-Ma1' 12, 1962,, 

June · ~..J~ 25, 1962, and Juq 23-August 15, '1962. AfPl".teq 

8.,000 eaaples were collected, most ot which were returned to the 

University ot Washington, Seattle, Washington, far cca.plete 

anaJ.7s1s. De.ta trail these examinations will not be available un-

til atter Januaey l, 1963. 
DOE ARCHIVES 

P.l"elµlinary data trail beta and gamma radiation scanning ot 

the environmental samples were obtained :t'rcm the laborator;r on 

Christmas Island. The Hawaiian Surveillance Betvork (a U. S. 

Public Beal.th SeiTice activity) collected environmental au;>lea on 



. tbe Bavaiian Isl.ands duriDg tbe entire period. Anal¥&1• ot these 

samples was acccaplished at tbe Public Beal.th Laborator)", Bcmolulu, 

Hawaii. 

Preoperatiooal Samples 

RadioactiYity was detected in samples co1lected duri!Jg the 

preoperational period. Representative findings are preaen~ 1n 

Table I tor water, ailk and food samples. 

Operation.al Samples 

Samples collected during the operational period were tor the 

most part tran the sampling stations.established on the varioua 

islands ot the area. Tables II and III summarize tind1Dg1 tar 

gross b.eta ~~ activ1.ty, precipitation and drinking water~ It can 

be seen that gross beta actiYity 1n air was low during the entire 

period of the operation. However,. samples of precipitation gue 

·relatiYel.y high gross beta readings vhlcb ~e renected in the. 

dr1.nlt1ng water sample~. 

~e levels of radioa.ctivlt7 1n native toodstutts during the 

test operational period were found to be about the same as that 1n 

preoperat1onal samples • Samples ot grass and scavola were f'ODDd 

to contain high levels of fission product activity. '!he~~ ARCHIVE 

level ot gross beta activity detected 1n grass was 135,000 µµC/q 

tor a sample obtained on July 11, 1962, at Rarotonga •. Since the 

gross beta activities in both the grass and drinking water samples 

_were the result of f'resb fission product fallout, the activities 

decreaaed rapidly with tillle. 



.Aftraae gama radiation lenls were taken rout1neq at all 

JTP-8 radiological aatetT atationa. Normal backg?'.ound tor tbe ia­

laDds 1n the Central Pacitic la O.Gl to 0.03 m1ll!J"oentcena per 

hour (mr /br). !he greatest increases in g&llD& background were re-........ 

corded oii Panning Island OD Mq 6, 1962, OD ~a Island CID 

June 12, 1962, and on Washington Ialand. on J~ 14, 1962, with all 

stations ahonag a rime to o.oi. m-/br. Tabulated 4ata 1Ddlcate 

that there was no a1gnit1cant change in background in the Central 

Pacific area as a result ot Operation Dcmin1c. 

Die total radiation exposwe clue to fallout 88 reccr4ed bT 

:t1l• bad&es f'raa Operation nw1n1c, vas essentially zero on 

Christmas Island. ihe max.1Jllum intinity dose on both Penr}Vn 

Island and Washington Island, as calculated by external. aaaaa ra• 

diation measurements, was less tbe.n 10 mrem. ihis is belav the 

level ot Aetectiozi ot :ti.la badges. 

~ ot Result~ Dur~ 'l'est 01iera~1o1' ; . 

J'ann1na Ialand 

llo s1&Diticant t&llout occurred. An increase 1n a1r eOAcen­

tration to 20 µµc/M3 occurred on Mq 24, 1962. .1'1as1on pro4uct 

aeti'Y1t7 vas detected also in scavola and grass &811f.Ples.!/ ~ 
highest precipitation deposition occurred d\U"iag tbe period ot 

June 26-J~ 8, 1962. However, levels ot radioa.cti'YitJ' deteci.d 
DOE ARCHlVl 

!/ Since there are tew grazing animals present on these 181.anda, 
lnels ot contem::lnation o:t grass and scavola are o~ in41ca-
t1ve ot same :tal.lout. · · · · · ·, -. 



· . in dr1nk1n& water and food aaaples collected ctur~ and after tbia 

period were not •J.cnU'icantl.1' ditterent trca the lenla detected 

111 P"•operational aam.plea • 
.. 

Waab1.ngton Island 

~ Mq 7 and 21, 1962, :t'ission products were 4etectecl in )re-

cipitation aam;plea. 'l'he presence ot this radioactirtty was re­

tl.ectect also in ace.Tola and g:raes eem.plea.!/ levels ot tiaaion 

products in precipitation samples indicated an increase to about 

8, 700 JJ41.C/l cross beta on Mq 14, 1962. However, on the 15th, 

this activi't7 was decreasing rap1dl.1'. Drink!~ water collected 

at tbia time shoved 650 µµc/l gross beta activity, ~ vh1cb 

25 µµc/l vu I-131. '!his is hr below the level at which the n.­

ter would be unsafe to drink. 

Pal!qra IalaDd 

'Die highest air concentration was 58 µµc~, observed on 

'June 25, 1962. otber peaks of air activity vere 43 J4J.CJMJ an 

Mq 17, 1962, and 39 µµc/M3 on June 21, 1962. 

Penrbyp Island 

<kl ~ 13, 1962, the l.evel of I-131 detected in precipitation 

waa 3,6oo J4J.C/l. ih1s was attributed to rain-out 1nvolv1QI treab 

fission Pfoducts. It an adult had d!1LJlk one liter of this water 

DOE ARCHIVE'S 

Y Since tbere are f'f!v grazing animals present on these ~elands, 
level.a ·or contaaiilation of grass and scavola are ~ 1Ildica-
t1 ve of acne fallout. 



.. 

per 4q Until all of the I-131 activity bad dee~ awq, the to­

tal doae to bis thyroid would have been less than one rad. Bov-.. 
,f• ••· ~-~,..... • • i- . ... ·,• .. ". ·: ... 

ever, beav,. rains continued 1n the area tor tour ··mare dqs witb 

the precipitation after the tirst dq containing easentiallT no 

additional I-131. This, or course, diluted the iodine ~t1T1V 

found on Mlq" 13, to the point where the integrated dose to the 

adult' a t:bJroid would have been. less than 50 mrads. S1mil"1" cal• 
. . ·. . . . . 

-oule:t;1Q88.-Dt~4.oae-.to a-child ta .tlq:roid.- would have reeul.ted_1n . . :. . . . ·. . . 

. . . ~ . _·. . . .,..·. ::-
. b'Chtd', )~· · .... ha" .. ~.l·:ll\a.~_....+l;~U~~r1'a~ ......... . . . 
less water. 

BEST AVAtLABLE COPY ' ... ,.~·· ... 

Samoa Island 

Except for the possibility- or sane tresh :t1ssion debris 1n 

grass,!! po :r1ssion prOducts identifiable- ·a.a resulting tran. 

Operation Jk:irn1n~c were detected. 

Rarotonga Island 

Except tor the possibility or sane tresb f'1asion debris 1n 

gras,):/ and precipitation, no fission products identitiable as re­

sulting trom Operation Dan.1nic were detected: 

Ruka Hiva 

cm Juiy 14·, 1962, air concentratio~ increased to 26 ~cftR 

gross beta activity. Bo other 1denti:t'1able tission products were 

detected during the testing period. . · .. DOE ARCHIVES 

}) Since there are f'ew grazing animals present on tb~se islands., 
levels of contamination of grass and scavola are ~ indica-
tive of sane fallout. · 

. -· ... ---- . '. _,._ ............ ·--. ...-,c,,-.:--. . .· 



J2hnston Island 

Post.operational monitoring is in process at the time of vrit-

ing this report. No fission products were identifiable as result-

ing :f'ran the Chris'bnas Island portion of Operation Dcminic. It is 

not expected that there will be more fission products at Johnston 

Island than at Christmas Island.Y 

Other Islands 

Traces of radioactivity were detected in air samples and 1n 

precipitation in Hawaii, on Christmas Island and Malden Island. 

Bo radioactive fallout identifiable tran Operation Dominic events 

was detected on Canton Island, fungatabu Island, Tahiti, Wake 

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

Postoperational Samples 

Data on the levels of radioactivity found 1n 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 tran the level 1n the preoperational samples. 

DOE ARCHIVE.' 

g/ 'lhe 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 contam1 nation in 
this area exceeded the permissible limits; thus, cleanup of 
the area was required. Cleanup consisted of decontaminating 
equip:nent, scraping the top layer o'f' soil of the areas which 
were highly contaminated and sea.ling the contamination on 
buildings with layers of concrete or paint. The decontamina­
tion was completed by mid-August. 



Levels ot activit7 in samples ot well water in the postoperational 

period were relatively unchanged tran the preoperational. •eaples. 

'lbe gross beta levels of activity ot grass samples in Table IV are 

lower than those found duriDg tbe operational phase, as will be 

noted on the sample 1'ran Rarotonsa. Dm-ing the test period, the 

activity level found was 135,000 µµc/kg; whereas, the level in the 

postoperational. ~riod was reduced to 15,000 µµc/k{!,. 

DOE ARCHIVES 
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'UIJA I 

.rrr-8 Off~Site Surveillance Retvork, Preoperati~~) 8.-pl•• 
ChrutaH bland ~ Water Samiples 

GroH let& I-131 lr-90 
lZ2! Date Location Cwc/1) Cwc/1) (wc/1) -

Well v'ter 4/24/62 laaboo Waterhole 4 ll>* ..... 7 

Well water 4/20/62 London 9 .,.. • 

Well water 4/20/62 London 22 R>* 0.3 

Well water 4/20/62 London 17 II>* 0.5 

Cbrbtmaa Island - lnvironmental and 7ood Suples 

BEST AVAILABLE COPY 
Gross let& 
~/It&) 

ID! Date Toeatipa W'- wetght -
lonefish liver 4/20/62 London Reef 
Bendt crab .. London 2800 
Coconut "lifUt "~· JOC 900 

lonefiah auscle " London lleef lOCJU 
1.angu•ta mu•cle " London &eef lS«r 
Lanausta ahell .. London lleef 
Coconut (green) II London 
Soil .. ·London 
Bonef bh aiacle " Y·Site 
Jackf bh liver .. Y-Site 
.Jackfiah ilbcle " Y-Site 4000 

*II> me&D8 ''not detectable". 

Other Specific 
l•otope•; i.e. 
Ce-141, Ce· 144' 
I-131, ai.-140 , 
C•·137, Zr-ll>-95, 
,,_., I lp-113-106 

.,.. 
ID* 

only trace of 
Cs-137 

" 
II 

DOE ARCHIVF.S 

ii 



%AILI 1 (cont.) 

Oahu, Bavaiian lalaoda - Water, Milk ~ Pood Saplea 

Sr-89 I-131 la-140 0.•137 Jf"-95 au-103-1i 
Im !ta I.peat ion (wu:/l) CWfc/l) Cwc/ll (we/I) (Wc/1) (wc/1) 

Well water 4/10/62 Wahiava 11>* 30 1'D* 45 

Well water 4/10/62 Kaneohe 25 11>* l1D* 10 

Milk 4/ S/62 Oahu RD* R>* 10 

" 4/24/62 " 40 11>* II>* 25 

-------------~---~c/kg - vet weight·----------------

String b.eana 4/11/62 " ~Jr~·: 11>* 11>* 15 90 46S 

String beans " " RD* II>* 15 20 llS 

Pineapple " " 4 )Dir II>* 11>* 140 MS 

Green onion " " 140 11>* II>* 270 240 

Green onion " " Ill>* ~ 
.,.. IS' 165 

Sweet potato " " 8 RD* R>* 15 10 llS 

Sweet potato " " JI>* ll)fr 15 ~ .,. 
f ap&J& " .. .,. .. ,2J . '° . ·c.:·>40 :; .. : •·;, ·. , ~ .. ~~ ., .. :. • ·-.. . I!.~--~-· . . 

Papaya " " 11>* .,. 35 so lU 

Ian.ma " " ID* 11>* .,.. II>* JI)* 

Water creaa " " 15 .,. 65 135 290 

Water creaa " .. .3 II>* JI>* JI>* · .. 215 . 285 

BEST AVAILABLE COPY 

*R> 98&D8 ''Dot detectable". no£. ARCHIVES 
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Well water 
Coconut 
Papaya 
Pandanaa 
Hermit Crab 

tobater Tail 
Bonefiah 

loof water 
Well water 
Breadfruit 
P~paya 
Pandanaa 
Coconut (ripe) 
Coconut (gm) 

Lo bater 

Octopus 

Tuna miacle 
Tuna muacle 
Tuna muscle 

'UIU 1 (cont.) 

l'anniq Ialand • Water aDd Pood lupl•• 

QroH 'Beta Coacentrat.iou 
Qroaa Beta (µµ.elk&) ~c/kg vet wt. 

(wc/l) Vet Ve!pt' · ot'ber 11otope1 

4/21/62 85 .. 
4/23/62 - 3000 .,. 
4/22/62 2300 100 • Zr-95 
4/22/62 1200 4SO - C.·137 
4/21/62 trace of Ca-137 

and Zn-65 
4/22/62 - 6100 .. 
4/22/62 .,. 

Waahington laland - Water anal Food Samplea 

4/2"3/62 32 
4/23/62 6 
4/22/62 1590 
4/22/62 1590 
4/22/62 3200 
4/22/62 211a 
4/22/62 UJCJ 

4/24/~2 2300 

4/28/62 - 2900 

BEST AVAILABLE COPY 
.A.erican Samoa - l'ood Sa.pl!• 

4/24/62 
4/24/62 
4/24/62 

2900 
3000 
2800 

aot meaaured 
not meaaured 

430 - Ca-137 
150 - C.-137 
220 - C.-137 
410 - Ca-137 

59 - Ca-137-
67 - zr~ts 

.190 - Zr-95 
320 - Zn-65 
2SO - Zr-95 

*ID means "not detectable". 

.7J 



TABLE II 

JTP-8 Off-Site Surveillance Retvork - Opera~onal S~lH 
Gro11 leta Air Activity (i.aµc/M 

Location May 1-30. 1962 June 1-30. 1962 July 1-15 1 19§2 

Chri1taa1 I1land (JOC) Avg. - 3.7 Avg. - 4 Avg. - 1.1 
Max. - 11 (5/20) Max. - 11 (6/9) Max. - 12.5 (7/13): ... 

Chri1taa1 I1land Avg. - 5 .3 Ava. - 3.5 Avg. - 0.9 
(London) Max. - 17 (5/19) Max. - 12.5 (6/9) Ma. - 1.4 (7/ .. 

Cbri1t .. e !eland Avg. - 4 Avg. - 3.5 ·- Ava. - 0.5 
(A-Site) Max. - 15 (5/18) Max. - 12 (6/9) Ma. - 1.0 (7/3)' 

P&DDing Ialand Avg. - 5.4 Avg. - 4.4 Avg. - 1.0 
Ma. - 20.5 ($/24) Max. - 14.S- (6/3) Max. - 2.7 (7/11) 

Wa1hin1ton Island Avg. - 3.5 Avg. - 2.7 Avg. • .1.1 
Max. - 13.5 (5/18) Maz. - 13 (6/10) Max. - 4.5 (7/IS) 

Honolulu, Hawaii Avg. - 2 Avg. - 1.9 Avg. - 1.6 
Maz. - 4.4 (S/17) Maz. - 3.5 (6/2) Maz. - 3.5 (7/26) 

·ralmyra llland Avg~ - 4. 7 Avg. - 8 Avg. - 2 
Mu. - 43 (5/17) Max. - 39 (6/21) Max. - 7 (7/14) 

Max. - 57.7 (6/25) 

Malden Island Avg. - 5.4 Avg. - 3.9 Avg. - 1 
Max. - 19 (5/15) Max. - 11".2 [6/lO) Max. - 2 (7/11) 

Penrhyn Bo Data Avg. - 2.4 Avg. - 3.4 
Max. - 7 (6/28) Max. - 13.5 (7/10) 

Canton Island _Avg. - 5 .5 Avg. - 5.5 Avg. - 3.3 

Max. - ~· (5/17) Max. - 24.S (6/2) Max. - 6.8 (7/1) 

Johnaton Ialand Ro Data Avg. - 1.4 Ava. - 3 
Max. - 2.5 (6/11) lflz. - 10.5 (7/19) 

Wake bland Ro Data Avg. - 1..5" Avg. - 1.1 
Max. - 3 (6!14) Max. - 3.4 (7/3) 

Midway !eland~ Ro Data Avg. - 1.5 Avg. - 1 
Max. - 3. 7 (6/13) Max. - 2.3 (7/19) 

French Prigate Shoals Ro Data Avg. - 2 Avg. - 2.1 
Max. - 4.6 (6/22) Maz. - 4.8 (7/22) 

BEST AVAILABLE COPY 
DOE ARCHIVES 



Tata II (cont.) 

.rrr-8 Off-Site Surveillance .. tvork - Oper•§lonal 8&11pl•• 
Oro•• let• Atr Activit1 (~c/M ) 

1.ocatiop Max 1-30,. 1962 lune 1- 30. 1962 Julx 1• l.S, 196 

lnjelin X.land • Data Avg. - 1.9 Avg. • 0.9 
Max. - 4 (6/27) Jiu. - 3.2 (7/7 

Tahiti lo Data Avg. - O.B Avg. - 0.9 
Jiu. - 4.S (7/1: 

lllku Biva lo Data Avg. • 1 Avg. • 2 
. Max~ - 3 (6/13) Mu. - 26 (7/1• 

BEST AVAILABLE COPY 



TAIL! 111 
. 
JPT-8 Off-Site Surveillance Network 
Operational Precipitation S&11plea 

GroH Befa lodine-131 
Location ht! (wc/1) (yuc/l) 

Honolulu, Hawaii 4/26/62 410 
" " 5/21/62 1,400 

hneohe, BawaU 7/ 5/62 700 
Christmas bland 5/ 9/62 5,100 

" " 6/ 1/62 670 11>* 
" " 7/19/62 800 40 
(JOC) 

Cbril t•• bland 6/11/62 920 25 
(London) 

Chri1taas I1land 6/ 1/62 .580 11>* 
(A•Site) 

l'annlng llland 5/ 7/62 1,200 
It II 5/21/62 2,000 19 
It II 7/ 8/62 14,000 11>* 

Wa1hlngton l1land 5/ 7/62 3,700 11>* 
" " 5/21/62 1,200 90 
It " 7/lt./62 . 1,700 37 
" It 7/15/62 4,900 113 

Malden llland 6/ 9/62 550 .Jl 
Penrhyn I1land S./13/62 . 257,000 3~6001 
Canton Is land 5/31/62 310 .,. 
Ruka Riva 6/16/62 25 11>* 
Tahiti 6/30162 69 31 
Viti Levu 7/20/62 420 ID* 
Samoa 6/'JIJ/62 2,900 II>* 
Tongatabu 7/13/62 103 II>* 
&oratonga. · 6/30/62 6,700 II>* 

Operational Drinking Water S&111ples 

~;;. Groe1 Beta I-l31 Sr-90 -". Location hi!! !!1! <u.uc/l) {wc/1) (L+uc/1) 

Oliria t .. s ls land well 4/26/62 l~O 

" ti " 6/24/62 16 23 

~anrhJll It land ·~•tern •I 8/62. . .330 18 
DOE ARCHIVES .... 

ti " ti .. 6/ 9/62 470 
.. ( .. 20 .. ~·l).4 

Tongatabu Ieland " 7/13/62 103 RD* 

Rarotonga " 7 /11/62 128 11>* 

*II> aeane ''not detectable". 



TABLB IV 

.rrr-8 Off-Site ~urveillance Retwork 
Poetoperational, Bnvircmmntal and Pood s-.lea by Island 

Location !I!!. 
abri•t-• Ialand Scnola 
Chri•tma• Ieland Ripe.Coconut 
Chri•t-• Ialand Green Coconut 
Chrietmaa Ialand Soil 

· Bavaii (Oahu) 
Hardi (Kauai) 
Bavaii (Oahu) 
Hawaii (Oahu) 

P••fng Islaad 
Pmming Ialand 
Fanning Island 
Panning 7sland 

Pineapple 
Lettuce 
Lettuce 
Milk 

Scavo la 
Coconut 
Coconut.llf.lk 
Soil 

• .:·_ .. '! ·1··· 

Washington Island Ripe Coconut 
Washington Island Green «;oeonut 
Waahington Island Scavola 
Washington laland Soil 
Washington Island lgge 

t1 

·Date -
7/16/62 
7/16/62 
7/16/62 
7/16/62 

7/31/62 
7/31/62 
7/31/62 
7/31/62 

7/13/62 
7/13/62 
7/13/62 
7/13/62 

7/13/62 
7/13/62 
7/15/62 
7/15/62 
7/15/62 

Grose Beta 

4,300 
4,300 
1,800 

nd 

nd 
820 

IncOllp 

27,800 
1,800 

789 

.. ' 
1,800 
1,100 

11,000 
6,SOO 

980 

lladionuclide Collcentration 
Ce-141,144* I-131 

3,600 
nd 
nd 

2,100 

8,600 
nd 
nd 

1,400 

Trace 
Trace 
8,500* 
1,400 

ncl 

n.d 
nd 
nd 
nd 

nd 
nd 

nd 

soo 
nd 
nd 
nd 

nd 
nd 
900 
ncl 
nd 

5,200 
ad 
ncl 
nd 

nd 
nd 
-.: 
lid 

3,400 
nd 
nd 
nd 

nd 
nd 

4,000 
870 

nd 

nd 
nd 
nd 
ncl 

110 
nd 

35 

net 
230 
nd 
net 

280 
110 
ncl 
nd 
nd 

.. 
ad 
ad 

2,600 

30 
Trace 

8,000 
nd 
nd 

2,250 

nd 
nd 

6,000 
1,350 

nd 

~1 

ad 
ad 

400 ·. 

ad. 
acl. 

1,1009' 
·.uid I 

nd 
2,500 

nd 
ad 

1,200* 
580 
nd 

Penrbyn Island Soil· ~ 7/19/62 1,800 11,850 n.d nd nd 3,810 480 

> Viti Levu, Piji Soil " 7/25/62 nd nd nd nd Trace 340 nd 
Viti i..,,u, Piji Gr••• ~ 7/25/62 30,000 6,300* nd 2,400 nd 16,000 4,900 .... 
*If lbl and Ce actiTitiee ~marked with an asterisk (*), the activity reported is assumed to be froa the aborter 
lived isotope• Ru-103 and-de-141. Otherwise the activity is assumed to be due to the longer lived isotope• la·106 
and Ce·144. 
Tracie - Inaufficient to quantitate. 

'3 nd - Ro detecta•le . activity. 
'-l lncamp - Analysis in process, neulte to follow. 

, id- 7 



...J 

" 

Location !IE! 
Tutuila, Samoa Soil 
Tutuila, Samoa Gras• 

Tongatubu Soil 
Tongatubu Grass 
Tongatubu Milk 

-.rotonga Soil 
Rarotonga Gras a 

Canton Island Soil 

----
TABLE IV ·(cont.) 

JTP-8 Off-Site Surveillance Betwork 
Poatoperational, Environmental and Food Saaplea by Ialancl 

Radionuclide Concentration uucl!Y5 of vet vei1ht 
Date - Gro•• Beta Ce-141,144* 1-131 Ba-140 Ca-137 ZrNb-9S 

7/21/62 nd nd nd nd nd 650 
7/31/62 3S,OOO 19,000* nd 9,000 nd 47,000 

7/24/62 nd nd nd nd Trace Trace 
7/24/62 7,SOO 2,600 nd 1,000 nd 24,000 
7/24/62 - nd 10 42 20 190 

7/21/62 ncl SS nd nd nd 72 
7/21/62 lS,000 nd nd Trace nd 2S,000 

7/JIJ/62 - 600 nd nd nd 1,100 

Ru-103, lf"oC*. 

2,100 
7,500* 

ad 
1,000* 

nd 

23. 
2,000 

580 

*If Ru and Ce activities are marked with an asterisk (*), the activity reported is assumed to be fro11 the aborter 
lived isotopes Ru-103 and Ce-141. Otherwise the activity is assumed to be due to the longer lived iaotopea .. -106 
and Ce-144. 

Trace - Insufficient to quantitate. 
nd - No detectable activity • 

d 
~ 
~ 
~ 
~ 
~a·. 



'liltl ' 
.m-1 Off-Site lurnillance •tvvrk 

Poatoperational Water Sa11plea ~7 l•land 

(~/l) 
Location Il2! Date ----. . Grog leta 

Chri•t.a• (luaboo) Well 7/15/62 10 
Chriat-• (Decca) Well 7/15/62 10 
Chriamas (laaana) Well 7/15/62 20 

Oahu (Wahiawa) City 7/31/62 13 
Oahu (Kaiauki) City 7/31/62 \ 10 
Oahu (Honolulu Weat) City 7/31/62. 10 

-·" "6••-"a)' . .. ·~itr .. ·. 1111/.Q ,• : ~· ·~I ll . · .. . 
Panning Ialand Well 7./11/62 10 

Waahington l•land Well 7/13/621 3.5 
Waabington Ialand Ciatern 7/15/62 650 

Penrhyn Island Ciatera 7/19/62 320 

Canton Island Ciatern 7/20/62 23 

Tutuila Samoa City 7/21/62 10 

Tonga ta bu Ciatern 7/24/62 20 

llarotonaa Ci ta 7/22/62 10 

BEST AVAILABLE COPY 
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IX. 

RADIOACTIVITY RELEASED BY UND:ERGROOND EXPmlMENT 
NEAR 

CARLSBAD, NEW MEXICO 

The tirst nuclear detonation in the Caamission's Pl.ovsbare 

program to develop peaceful uses tor nuclear explosives vas 

Project Gnane, a multipurpose experiment in a salt bed 25 miles 

southeast ot Carlsbad, Nev Mexico. The nuclear device, with a 

yield 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 from the surface. 

Shortly, thereafier, a white vapor was seen issuing·tran the mouth 

of the 1,200 toot 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 Saf'ety Organization of 

the Office o:f Field Operations, now the Nevada Operations Office, 

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

~I 



External Gamma l!poaure 

Monitors conducted a fila badge program to give an account ot 

accumulated radiation doses off-site. 'lbree hundred and thirty 

film badges were placed on individuals and structures within a one 

l'l\tndt•d llil•• J'adlu• ot th• .·t•il\ •ft•·· !Chin bllG.I•• Wwe. l•rt- ·out 

for about 30 days • Six badges recorded radiation exposure. The 

h:lghest film badge exposures were tram Hudson Farm. A badge lo­

cated outside recorded 165 mr, while a badge warn by a person at 

the farm recorded 140 mr. Film badges placed on two houses on the 

east and north sides of Illinois Camp recorded So mr and 50 mr 

respect! vel.y. The occupant of the second wore a film badge that 

recorded 40 mr. These doses measured by film badges have ~ been 

corrected tor natural backgrOUDd radiation exposure, which is ap­

proximately 0.5 mr/de:y. 

Milk samples were collected f'ram eight producer dairies in 

the vicinity of the Gnc::m:ie site. Results indicate that no increase 

ot radioactivity was detected in the milk supplies tram the Gnome 

event. 

Mine Surveys DOE ARCHIVES 

Eight mines located Vi thin a 30 mile radius tram the Gnane 

site were monitored for external beta-gamma levels before and atter 

the shot event. The two sets of.l".'8~1ng1:1 .remaJ.~ tb~ .sam.e within 

the tolerance of the instruments used. 



A1r Smpling 

ot the 20 a1r eamplera 1n operation,, only a tew tilters 

ahoved any appreciable 1ncrea8e ot groes beta activity,, Yitb the 

htchest reading 16o µµc/M3 tor a 16 3/4 hour sampling period. The 

h18hest iodi.De concentrations found in air were 1.7 µµc/M3 ot I-131 

and 18 µµc/M3 of I-133 on December ll,, 1961,, and 3.5 µµc/M3 of 

I-135 on December 10,, 1961. All of the above were veil below per-

missible levels tor the general population. 

Water Sa!llplinl 

Fourteen water sampling points vere selected in the ncinity 

of the Gnme event. Bo atcniticant ditterence was found between 

the post-test and the pre-teat water sample• collected and analyzed 

tor radioactive content. 

Five cattle· were slaughtered prior to the Gnome event and 

five more about a month after the detonation,, for radiochell.1.cal 

analysis ot their body tissues and organs. All the radioactive 

concentrations were found to be cc:nparable tor pre and post-shot 

samples. 

DOEARCHIW 
Surface Contamination 

Al.though the radioactivity released tollowi.ng 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 .Ues f'ran ground zero) were contaminated,, with the 



highest readings be1Dg about 200 milliroentgena per hour around 

the radiator and 150 mill1roentgens per hour around the tires at 

about one hour after shot time. The highest reading inside of the 

cars was 15 milliroentgens per hour. Seven cars were washed with 

the results that the highest reading was 15 milliroentgens per 

hour around the radiator and eventually background inside the car. 

Two individuals were found to have slight amounts of contamination 

(one on the hand and one in the hair), 1. e. 1 less than 1 milli­

roentgen per hour (beta plus gamma). This contamination was re­

moved by washing. 

DOE ARCHIVES 


