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The tabulation of estimated dese to approximabely 300 commnities in the-
ares ' surrounding the Nave »s-. Tc"“ 84t covers the tiwz period from the

, commencerent of weapons to ”\'5 Jn l"51 throush the test ceries in the
fa,ll of 1958, f%he figu ng the dese accwmlated from all ‘

x zi
series as given in the am‘:,a .10(1 l;l.r;’c are the estirated doses 1n rocntgens
epplicable vo porzons 3.1 in these cormueitics since 14951. The tobu-

laticn provides dosage fisures for all scries prio; i Operation leﬂ;boo )

for Plumbbob, and foir the Hoxdtack II series. -
. 2

Estizvation of the garma xediation doses most prebebly received by people
involves 2ifferent and sonst Lv*vs confiicting sourcoes of datz, cortain
assurmtions and several vuncerteintics. Following the Plumbbod test s ries,’
prelizainary c"tinl ¢s for Plurbbob and for all tcsts throvgh Plumbbob based

on the early enalysis of the moniforing data wore prepared by the (fP-Site
Fadiological Safety Group of ’cho hr-vaﬁ,a Tast Bite Organizotion and pub-
. lished in the Twenty-third Scmianmeal Deport of ihe Al uun brerxy

Cmmlsbion (.,4111:1:“}, 16537,
A revieed list of estimated doses for all tests through Plunbbodb was
preparad by the Pest linozerts Coun ttee to Establish Fallouds Doses end
was published by the Hevada Test Site Crzanization in Sepberber, 1958,
in the pamphles en‘titlcd Racirrournd Ir‘i‘om. Sion on ljevada Nucleay Tests

Through Operation ¥ us‘m,ob the atteched and final 1list is s L)S'»’L.ui'lll;y the
sane &5 the September, 1953, list. The srali edditional doses contributed
. by Operation Hordvocek II bave been included separately and in the tolal for
&ll opcrations. :

Estiration of Pre-Plu-ihob Doses

In the fall of 1955, & camittee vas estc .D...’Sth by the Nevada Plenning
Board with Wilijem R. Kenredy of LASI as Chaixman, to determine as well as

S possible vhat total doses the pooviabions in o nmumber of commwnities would

recelve as a result of the HWevada teosts before and including Teapot. Scve-
eral g:roupo prepared estinmatos of these doses, and in & Lcea,-.nu on
Octover 26, 1955, the cormittee considercd all of the estimates and agreed
on the nroot probable dose to each of 119 commmnitics. These doscs \fullge]
‘published by the ATC in ,,,rch 1957, in the booklet entitled Atonlc Wesis

in lavaeda.

¢ data used for estimating the doses to comrmnities were prirarily the
dom‘-z voo vonitordlng reporvs of the OIf-Site Radiological Safeby srouns,
since those groups vere essentially conccrnsd with populated areas; als
the dose-rate nonitoring by the UCLA group (prescutly designated Fregrom 37,

-
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CIIG) was used in anxlyzing the fallout patterns from various bursts. VWoere
avalleble, film badge results vere comsidered in paking the estimates.

In converving dose rotes from the ti&egof reasurensnt to other times end in
computing the infinite doses, the t 77 decey law was usel. The actval dosec
assigned to communities was the "one ycar cffective biological dose.” This

unit, defined by DPr. Cordon Dunning, Division of Bilology and ledicing,

U.S. A.E.C. 15 an estimate of the dosc that people would recelve considering
1) the normal shielding effect of buildinzs in vhich people live and vork,
ge) the weathoring of the fallaut vhich tends to roduce the radiation that
people receive, and (3) the effects of biclogleal repair. The onc-yeor
effective blologzical dose (E2D) was not considercd significantly different
from the lifevime dose in light of the mary uncerieinties involved. The

EBD wae computed from the infinite dose and the avrival time and ronges

from (0 percent of the infinite dose for arrival tiumes of 0.5 to 0.8 hours

to 50 porcent for arrivel times of about 8 or 9 hovrs and 45 percent for
arrival times of 212k hours.

fhe nmost detailed documentaticon of the fallout prior to Plumbbob is in the L

Weather Bureow publication, "The Distribution of Significunt IPallout from ‘
Nevada Tests, " dated October, 1956. Thnt rcport contaeins an anslysis of

the l2-hour dose robe pattern ond arrvival tinzs for each burst vhich had
significant off-site follout. The annlyscs were based on 2ll aveilable
dose-rate monitoring data end ca the wind enalyses. The report and a
suppleaent dated October 9, 1956, contain the estinates of the doses from

~each of ithe bursts considexrcd on eazh of the 119 commnities.

‘Based on the doses for the 119 locations, o rap was prepared shoving the

EBD contours thronghout the test site region. Thils map and eppropriate
naps end data from individual detonations vere used to estimate the dosages
for edditional commmnitles subsequently included.

Estination of Pluribbob Dones

Preliminary IEstirates. The preliminary estimates of doses to comrmnities
vere prepared shortly afier each burst using the observed dose rote in each
commugitg, the observed or cstimated tire of arrival of the {udloui;.end:d
the t ~°° decay lew to get the infinite dosc. The unit of probable dose to
mon used was the estimnied dose (ED) defined in the ANC publication, ,
"Radiological Safely Criteria During Iucleor Weapons Testing at the Hevada %
Test Site,” dated April, 1957. This unit is alrost identical to the
effective bilological dose bub does not reduce the dose on account of
biilggical repair. Weathering is gqngidercd to increase the decay rate to
t 7' for the sccond wesk end to t 7 thercalter, cnd norzel shielding is
assumed to rcduce the dose by 25 perceat. For the following selection of
arrival times, the percent of the iafinite dose ylelding the estinated dose
is given.

Arrival Time (hours) Percent of Infinlte Dose
0.1 ~ 1.3 61
3.3 - 4.2 ; 55
12,1-16.0 50
1601",'70 QO 1’-9 -
\
? 2.



In general only the monitoring data of the Off-Site Radlological Safety
CGroup w2 used. The reasons for considering these estimates as prelimin-
ary arc as follows:

1. They were rade before careful wind analysis could be made to
provide better estimates of arrival times in cases where the fallout
arrlvel was not observed.

2. ‘They were made before dztailed analysis could be made of &ll
monitoring data. In particular, the azdditional monitoring information
collected by Program 37 of the Civil Rffcet Test Group was not asvailable
for use in delincating the fallout pattcins at the early times when these
estimates were nade.

3. The prompt calculations did not ellow adequate time for considering
the residual radietion from previous bursts. -

b, PFilm badge results were in general not availlable in msking the-
estimatec.

-For the above reasons, the preliminary estimated doses for some communities
wvere subject to crror.

- Estimates prepared by the Test Manager's Cormittee. The estimates of doses
to communities resvlting from the work of the Test Manager's Committee, L
headed by Dr. A. V. Shelton o Lewrence Radiation Laboratory, are given in
the list preparcd by the Special Projects Section of the U. 8. Weather
Bureau for the Testy Manzgexr, entitled "Cummletive Estimated Dose in
Milliroentgens for all HNeveda Tests through Operation Pluwabbob, " along
vith en explanation of the procedures used in estimating the dose. This
list wvas included as & part of the minutes of the meecting of the Planning
Board for the leovaeda Test Site held shortly before the Hardtack II series.
Further information pertinent to these doscs is conteoined in the report
entitled "Fallout Patterns, Operation Plumbbob," dated April 1, 1958, also
prepared by Dr. Saelton's cormittee. i

In brief, these estimates resulted prirarily from the analyses based on dose-

rate mwonitoring vhich appzar in the April 1, 1958, report. The analyses for

the bursts monitored by Program 37, which included most of the bursts with
relatively heavy fallout, were prepared by that group using primarily the
monitoring data collected by that group but also considering much of the
dose-rate monitoring of the Off-Site Radiological Safety Group, and also,

for the Diablo and Shasta tests, the patterns monitored by the Army-spon-

sorcd Project 50.08. ;

The remaining bursts were analyzed by the Weather Bureau Special Projects
Section using the off-site group's monitoring informetion and, for the
Kepler shot, some additionzl information provided by Project 50.8. Careful
consideration of the wvinds was required for many of these bursts in an
attanpt to determine what was rosidual radiation from some of the earlier
tover bursts. :

3.

1183122



Based on the average gamma decay rate of fallout from scven of the more
important bursts, as rcported by the Program 37 group, & "Plwabbob garma
decay rate" vas.deterainzd and used. In the importent periocd from 6 to
about_}Og hours after burst, this decay was slower then that indicated by
the t 77 law and from 180 out to 3,000 hours,wps souewnat Taster than the
conventional decay. After 3,000 hours the t 777 law was assumed, altggugh
date now availoble out to 10,500 hours indicate a faster decay than t-1:2
after 3,000 hours. Figure 1 shows the curmilative dose given by the t

lav and by the decay rates acssumsd for Plunbbob. An initial dose rate of
100, rr/hr arriving at H + 6 hours was assumed. It can be scen thut the
Plumbgfbgdeccy indicated a total dose about 50 percent higher than did \
the t =77 law. f

Another consideration in the analysis was an instruuient correction vhereby —
any reeding rade on en MX-5 Geiger counter was mlitiplied by 1.3 to make

it comporable to the reading from the All/PDR-39 (ionization chamber).

Only lover dose rates were changed by this correction, eince the more
significant fallout vas elvays measured with AH/PD“—39 instrunents.

The Weather Purcau computed the estimated dose from each burst for each
community. In the case of bursts ennlyzed by Frogram 37, the off-site
nonitoring reports for commnitics were given conslderable weight in
estimating the dose. , ¢

Estimated doscs prepzred from the dosce-rate monitoring information were
compared to the results of the area film badge data of the Oif-Site
Radiological Safety Group. In order to get the estimated dose from a

f1lm badge reading, the indicated dose was rultiplied by 1.3 to approxi-
rmate the infinite dose and then divided by tvwo to approzimate the estimated -
dose. Vhen the resulitirg estimated dose was greater than that computed

from dose-rate monitoring (which occurrcd in only about 20 comrmnities),

the fllm-badge velue was generally the one assigued to that coamunity.

Estimation of Hardtack IT Doses |

+

The doses contributed to comrmunities by the Hardtack I seriés wvere in all
cases small, Thne off-site dose-rate monltoring data and the wind analyses
were uscd to preparc patterns of the estirmoted dose for each burst, and
these patterns were swmed to indicate the cummlative dose from the series.
In the absencglog specific decay information for the pany bursts of this
series, the t ~°" decay law was used.

The arca filw-badzge Aoz of the Off-Site lionitoring Group provided another
source of inforration on doses to commmumnitics. The film badges for the
most part were exposed helfore the serics end collected a fow days afler
the end of the scries. With possibly & few excepticns, they were exposed
to more than half of the infinite dosc from the Hardtack II series. Since
the estimated dose 1s also roughly half of the infinite dose, the film
badge dose as reporbed was used as & casure of the estlmated dose. The

L,

!
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pattern of estlimated dose based on the filw-dbadge results was similar
in shape to that prepared from the dose-rate mondtoring Information,

but in general indicated hisher doses. The explonztion probably lies
in the crrors inherent in the nonitorin, of very low dose rates and in
the relotively high frection of the dose contributed by elxborne radio-
ectivity whileé it drifted past sor2 of the film badges.

The doscs cstirated for the various commnlties-were primarily bascd on
the analysis of the film-badge results, but no evtenpt was made to tabu~
late estimated doses of less than 0.05 voenifens.

Cumulative Doses Taroush Opcration Hnrdtack 1T \

The pre-Plumbbob effective bilological dose was added to the Plunbbob

and Herdtack IT estimated doses to give the curmlative dose for ell tests
throuch Hardtack IT since quantitatively these two definitions of the dose
to cormunitices are very similar. ’

Uncerbainties in Bstirating Fellout Doses

A nmuber of the uncertainties involved in estimating doses to comnities
ore swrmrized below:

Fission product decuay rote. One of the rore important uncertainties in
estirating doscs 1o comamities is the gorzn decay rabe. There is evid-
ence based op Qany somples from Oporation Plunkbob that dosases calculated
using the t 7 decay rote for garza radiaticn can be 1a error by as mmch
as 50 percent. It is estimoted that the total doses axre uncertaln by a
factor of 40.3 because of the decay variations alone.

Instruncnt uncertainties. Although differcnt typos.of fnstruzents may be
calibrated apalinst a scandard radistion source, thelr responses may Giffer
for rodiation from mixed fission products, a2d e coyrection may be required
to make thenm compativle. Since higheor values of dose rate axe less sub-
Ject to inaccuracies of instrument reading ond were given nore consideration
by the individuwals monitoring fzllout, the followving uncertainty factors

es a functlon of totel estimated-dose range in Reentgens (R) are consldered
applicadble:;

Dose Range: < 0.1 R 0.1 - 1.0R > 1.0R
Uncertalnty Factor: iQ.T 0.5 +0.2

Film bodse datz use. The wneertairvy factor resulting‘from the usc of
~ film-badge data in arriving at the estinated doze is +0.1.

Aralysis. Occasionnlly there was no monitoring in a community buf the
winds or the ronitorinz reswlis from other areas indicated that there
had been fallout there. Tne aralysis of the fallout pattern is subject
to error. Also, the arrivel of the follout is often not obscrved and

6.
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the arrival time mmst then be estimated from the wind field or from ob-
served arrival tines elscvhcre. Parficularly for early arrival tinmes,

an error of &n hour or two can make @ significent error in the cummlative
dose. Another uncertainty stems Lrom the fact that the fallout sowetines
contirmues for en appreciadble period of tine. Thus, there is no single
arrivel time. Vhat is desired is the effective arrival time vhich would
give the prozer integrated dose. Total doses arc estirated to be uncertain
by a factor of +0.1 because of enalysis end arcrivel time errors.

Unsven deposition of mabterial. Becouvse of terrain, wind, ground cover,
ond the cfieccis of puildings and paved arcas, there is.on unevermzss of
deposition of fallout mberial in & community. The uncertainty factors
for uncvenross of dcposition of fallout material in assigning dese to

comnunitics are;

|

i

Dose Ranie: <01 R 0.1 - 1.0R >1.0R
Uncertainty Fector: : R 0.2 - 0% 40.1-0.3
Sunmary of Uncertzinties. By taking the equare root of the sl of the

Tquares of tne varicus uncerbainty foctors, it is possible to estimate the
curndative uncertainty factors believed epplicable for various ranges of

doses to comunities, es given below. ' .
' For ED = For ED For ED
:§<OQJ‘.—I_= § -Q.::}"’l-OR >anR '
Decay nate : +0.3 . 40,3 + 0.3
Instrument Errors * 0.7 %+ 0.5 + 0.2
Film Badge Data Use +0.1 40.1 4 0.1
) -Analysis + 0.1 40.1 3 0.1
Uneven Deposition + 0.k 40.25-0.% + 0.1, -0.3
Cuwmlative Uncertainty + 0.86 40.63,-0.72  + 0.k, ~0.49

Factor

After carceful deliberation the Comittce ogreed that the differences in
tha plus or ninus uncertalnties vare not significont and to round the
numbers to ons significoant figure. The nwdsrs to be used with the total
dose @ssigned to a2 cormnity are:

0.8 for <40.1R ED

14+

006 fOl‘ O-l ﬁlcOR m

i+

0.4 for >1.0R ED

14
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Tabuwlation of Doses

The tabulation presents the cuwmletive dose valch on individual could have
received had he lived and vorked in a community continuously since 1951,

" However, pcople move cbout. It is impractical to ecsign a dose to those

individuals vho Tor example live in one cormwnity and work in enother, or
vho move from onc corzmunity to another. Therefore, caution rust be used
if one considers this dose to commmities as epplying to en individual,

In listing the estimated doses, a ¢ash is used when the dose-rote monitoring,
film-badge data, and fallout analysls indiceted that thexe was no fallout

or that the fallout was of scuch low levels that it covld not relichbly be A
distinzuished from background radietion. Iu the Hardtack IT dota, doses

of less than 0.05 Roentgens are included in this background category. In
earlicr scries the attempt was often made, scmewhal uwnreallstically, to
estimate doses lower then 0.05 Roenbgens. :

A1l populated localities close to the llevada Test Site ore included in the
list, together with all ma Jor and most cnall corzmnitics ab greater dis-
tanccs wvithin the fallout rozgion. Ticy arve given alphabsiically by states
The populations are nobumr 11} variable, but have been approximated as well
as possible for Oeration Plumbbob. Wherc significsit veriations are known,

appropriate comrents have been added to the tabulation.

- '

Prepored Aprild 2, 1959 in Washington, D. C.
by the followinyg mzubers of the Test
Maneger's Coumittee to Establish Fallout
Doses:
A. Voy Shelton, Chairman
Roscoc H. Gocke
¥Willianm R. Keunedy
Kermit H. Lorcon
Kenneth M. MNogler
Oliver R. Placak
|
8.
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ARIZOGIA

Pre-Pluibbob

Effcctive Plunibbob Hardtack IT DNevada Tests
Biologicol  Estimated — Estimated Cumlabive
Dose Dose Dose Estiraved Doco

Location Population  (Rocatgens)  (Roentgens) (Roentgens) (Roentgens)
Beaver Dan 5 2.00 .\ 0030 ‘ & 2.30

. Big Bend Ranch | 5 (e.oo)# ; 0.19 - 2,19
Bullhead 500 - C 0402 - L0402
Cat@crino Ranger . \ a

Stavion b4 - - - -

Chloride 160 - 0.02 - . 0.02
Davis Dam 15 - ! - B -
Grasshopper Junction 2 - 0.03 - - 0.03
Haciuurry © 100 - "0.01 = . 0.01
Hughes Fench | ‘Pransient (2.00) 10,30 - o 2.30
Kingman | " 5,500 ~0.03 10.0L e 0.0k
lake Mohave 2V - | 0.02 - “ 0.02
Littlefield . A 1.60 , | 0.32 - .92
Fownt Trurbull 100 0.16 - - : 0.16
Catm Lo - - - -
Peach Spring 600 - - - .. -

iy Short Creck 90 1.60 - _ - ‘ 1.60
Topoeck 80 - - - ‘-
Truton © 26 - L. - - ]
Valentine ‘ 50 - -~ o.01 - " 0.01
Walapal 15 - - - -
Varm Springs Cox - - - -
Willow Beach ‘ 5 - - ‘ - -
Wolf Hole . 5 1.30 - - 1.30

Yucca 150 - - - : -

TAs explained in the text, & dosh implies no falloub or fellout not readily disiinguishable
from background radiation.

TPaventheses indicate thet the canmunity was not included in the Cctober, 1956, list of
Pre-Plubbob doses.

xPopu‘.sxtion figures not availavle.

e e o e -

NOIE: . Footncbes concerning populations of cormmnities are on page 20.
9.
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CALIFORIITA

Pre-Plusihbod ARl
Effective Plunbbob Hardtack IT PNevada Tests
Biological Estimated. Esthuanted Curlative
' ‘ Dose Dose Dose Estimated Dose
‘Location Popvletion ~ (Poentnens)  (Roeumbgens) (Roentgens)  (Roentgens)
Amboy o 1,004 - - - : - |
Baker ' T 26 - © 0.03 - 0.03
barstov 10,017 - 0.01 - ‘ 0.01
Denton Station 300 - 0.07 - 0.07
Big Pine o T 556 - 0.03 - 0.03
Bishop | - 2,801 - 0.06 S 0.05
Boron . . 5927 - - - -
Camp Jrwin Variable - - C - ’ -
Cautil 200 - - - -
Carbago 126 - - 0.03 - .0.03
Chalfand s 25 - . 0.20 - o .10
Caina Lake 10,000 - . . | -
Crest View 25 - " - - -
Page~"i 525 - - - -
Desta Valley Junction 20 - - ©0.15 0.15
" Deep Springs T 100 - 0.03 s 0.03
- Bmigrent Springs . / T
Ranger Station 2 - 0.01 0.08 0.00
Dssexs: 15 - 0.02 - 0.02
Four Corners x - - - -
Furnace Creck 50 ] - 0.15 0.15
HinXiey 780 - - - -
Independence 875 - 0.02 . 0.02
Inyokern 600 - . - -
Johannacbuxrg 300 - 0.03 - 0.03
Kelso 271 - 0.03 : - 0.03
Laovs 12 - 0.07 - 0.07
Lenwood 2,600 - . 0.01 - 0.01
Littlelake 32 - - - -
Lone Pine 1,415 - 10.03 0.05 0.03
10.
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Location

Ludlow
Manix
Yojave
Mountain Pass
Needles
Nevberry
Qasis
Olancha
Randsburg ‘:
Red Moum”,a(in
Ridgecres{
Ryan Mipe
Shoshone
Silv lake

South Haiwee

Stovepipe Wells

Tecopa

Tom's Place
Trona

Wheaten Springs
Yexrmo

22377, Sorings

1183130

CALIFOLTA

|
Pre~Plumbhodb

JAREN

Effective Plumbbeb Hardtack II leveda Tests
Biolozical Estimated Estimated Cuwmilative
Dose Dose Dose Estirmated Tose
Population (Roentsehs). (Roontgens) (Rooentgens)  (Roontgons)
250 - i - - -
10 - - - - -
2,055 - V- Co- -
10 - -~ - -
580 - - - -
700 ) . . N
) 12 - 0.10 - 0.10
275 - 0.03 - 0.03,
281 - A - -
32‘0 - 0.03 - 0.03
4,000 - '0.02, - 0.02
1 - 0.056 0.15 0.21 )
100 - - - -
10 - 0.05 - 0.05
25 - - - -
2 - 0.01 0.05 0.06 -
25' - - - -
Variable - 0.02 - 0.02
3,500 - - - -
X . - - - -
700 - 0.01 . - 0.0
Lo - - - -
11.



NEVADA

e b en

Pre-Plumbbod JARS
Etffective Flunbbob Baxdiack IT  levada Tests
Biological Estinrated Estimated Curnlative
: Doge Dosec Dose Estimated Dosc
Location , Pc:pulai:ion (Roentrens)  (Roentgens)  (Rocntgens) (Rocntgens)
A ine L -2 (0.50) 2.90 - 3.%0
Acoma 10 3.00 - - 3.00
2n3te Ranch 5 (1.00) 0.37 0.80 2,17
Mo ‘ 250 1.30 0.0% 0.05 1.39
Avex , 502/ 0.10 0.03 - 0.13
Ash Meadows 8 C0.05 0.01 . 0.15 0.21
Ash Springs 5 0.60 0.06 - 0.66
Atlexta 2 (0.30) 0.26 - 0.56
Aosbin - 520 20.05 0.15 - 0.20
Rabbitt 2,464 - 0.23 0.05 - 0.28
Bakor () 0.80 0.25 - 1.05
Barelny 30 2.00 0.04 - 2.04
aracsd Raneh @/ (1.70) 0.26 0.08 2.04
Basalt 8 - 0.15 0.05 0.20
© Boabty 550 0.95 0.11 0.05 0.21
Eclew Ranch 3 (1.29) 0.h47 0.08 1.7
Belmond 6 (0.10) 1.10 0.05 1.25
Blue Dlamond 400 (0.05) - - 0.05
Blue Fagle School 1 (1.04) 0.46 0.05 1.55
Bonanza Boy Scout Curmp Variabloy (0.12) - - 0.12
Bond Ranch X (0.05) 0.70 - 0.75
Bouldexr City 4,000 0.08 - - 0.08
Boyd Variablcf/ (1.50) 0.0k - 1.5
Bristol Silver Mira 25 - 50 (0.6) 0.06 0.08 0.78
Buckhoxn Ranch(US 93) 12 0.90 0.08 - 0.98
Butkerville 250 @;39 0.17 0.05 (hse
Butler Fanch 2§/ (@:Ep}\) \/660 - IS.OO
12.
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NEVADA

1183132

Pre-Plunmbbodb All
Effective Plumbbob Hardtack II MNeveda Tests
Biological Estimeted Estimated Curnlative
Dose Dose Dose Estimated Dose
Location Population (Roentgens)  (Roentgens) (Roentgens) (Roentgens)
Cactus Springs 18 0.03 0.05 - 0.08
Caliente 970 0.70 0.01 0.05 0.76
Laxp 25 3.60 0.30 - » 3.9074
 Castleten Mina 40 - 17 (0.70) 0.02 - ol72
Charleston Lodge 60 0.15 - - 0.15
Cherry Creek 112 (0.26) 0.2k - 0,50
Clark's Station 0-5 0.30 0.81 - 1.61
¢louu Va.rio.blc,é/ (3.00) 0.65 - 3.65
Coaldale 25 - 0.88 10.10 0.98
Cole & Dolan Ranch 3 (0.50) 0.26 0.05 0.81
Corn Creck 11 (0.40) - - 0.h40
Cove 20 (0.55) 0.30 - 0.85
Crestline 22 0.70 - - 0.70
Crye 1 }Z/ (E,’P.o/ﬁ 0.06 - J#Ef 06 :
Currant 75. 0.50 0.33 - 0.83
sy Delmue , T (0.60) 0.0l - 0.61
Desert Rock Vayichbl 09/ 0.05 0.02 0.08 0.15
Dodge Construction Camp 17 2 (8:6@)\\ 2.70 0.10 .'10.80 
Donzhue Ranch L (0.25) 0.05 0.05 1 0.35
Dry Lake - 20 1.00 0.03 - ,‘ 1.03
Duckvater 50 0.80 0.21 - 1.01
P-X Ranch Cox (0.85) 0.20 - 1.05
Dyer 35 - 0.13 0.05 0.18
East Ely 1,000 0.60 0.55 0.05 1.20
El Dorado 3 (0.45) 0.60 - 1.05
Fldridge Ranch

(N. of Eureka) b (0.20) 0.3%4 - 0.5
Eldridge Ranch _

(Mt. Wneeler Inn) x (0.85) 0.13 - 0.93
Elgin 30 3.50 0.06 - 3.56
Ely 3,558 0.60 0.55 0.05 1.20

)
' 13.



WEVADA

Pre- Plumb);) ob : All A
Effective’ Pluzbbobd Eardtock II leveda Jests
Biological BEstirated Estimated Cumlative
Dose . Dose Dose Estimated Do
Location Population (Reentgens).  (Roentrens)  (Roentgens) (Roentseas)
Etna Variobic? (0.80) 0.02 - 0.82
Burcla | 500 0.20 . 0.60  0.05 0.85
Fallini Ranch 15 0.80 [ L0 0.08 - 1.98
Fallon 2,400 - 0.1k - 0.1l
Fish Crcek Ranch ' x (0.50) 0.60 0.05 1.5
CGabbs 625 - - | 0.38 - 0.358
calt Voriavic?/ (6.00) koo - - 1'716'.9'9’/
Garnet ' Yaviepic? (0.85) 0,05 - . 0.90
Geyser Maintenonce - f
Station . 10 _ (1.00) 0.42 - L.h2
Geyser Ranch : 5 (1.05) 10.50 - _ 1.55
Glendale | . 5 0.70 0.0 0.05 . 0.85
Golaricla 220 0 130 0.0 . 120
Gold ~int — 20 (0.90) 0.30 0.10 1.30
Goodsprings . 160 - Ce ' | -
s GFoOm Mine Y 2.00 2.80 0.10 ! ( k.90
" Gubler Ranch x (0.90) 0.1k 0.05 “i.39
Hawthorne ‘ 1,861 - " 0.23 0.05 0.28
Henderson 1,000 0.02 - 0.02
Hiko 55 1.00 0.08 - 1.08
Hollinger's Rznch 1 (0.30) 0.02 0.05 0.37
Hoover Damn X 0.05 - . - 0.05
Hoya varievle?  (3.70) 2.20 - 5.90
Indiean Creek Fanch x (0.80) 0.18 - 0.98
Indian Springs 2,6503—‘]-'-/ 0.05 0.10 - 0.1%
Ione L0 - 0.24 - 0.2h4
Johnnie : 5 0 - - -
Kimberly 120 0.50 0.37 0.05 0.92
Kyle | Va.rifzblcy (3.20) . 0.86 - 3.6
14,
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e

Location

Leboaxrd Ranch
Lake }lead Rase
Lane City

las Vegas
Lathrop Vells
Lehran Caves |
leith

Lida

Lida Juaction
Lipcoln HMine
Lockes
Logandale
Lund

Luni

MM Mine
Manhattan
McGill
fercuxry
Mesquite
Millett

Mina

‘Mbapa

NEVADA

Moapa Indian Reservation 100-

Voon River Ranch
founts Ranch

‘Nellis Alr Foxca Base
Nelson

Nivloe

North Las Vegas

1183131

Pre~Pluribbob : AL
Effective Plumbbob Hardtack II  Nevada Tests
Blological Istinated Fstimated wumuletive
Dose Dose Dose Estimated Dosc
Populetion  (Roomtgens)  (Roenmtgens) (Roentgens) (Roentygens)
x (0.06) 0.39 - 0.45
5 0:05 0.0k - 0.09
Lo (0.55) 0.38 0.05 0,98

k7,000 0.20 0.01 - 0.21%

9 - 15 0.05 0.03 0.08 0.16
variﬁblc&g/ (0.95) 0.25 - 1.20
variableZ/ (3.00) 0.32 - 3.32

25 (0.50) 0.32 0.05 0.87
3 (0.%0) 0.78 " 0.10 1.28
100-500 . koo - 1.90 0.05 595
4 1.30 0.31 - 1.6
300 0.ho 0.16 - 0.56
250 0.80 0.4k 0.05 1.29
50 - 0.kh 0.05 0.k9
2 (0.50) 2.90 - 3.0
T ke (0.08) 0.26 0.05 0.39
2,297 0.%0 0.32 " 0.05 0.77
300-3, 500 0.10 0.02 0.10 0.22
590 1.80 0.2k Q.05 2.09
5 (0.04) 0.ko - 0.4k
450 - 0.50 0.08 0.58
52 0.80 0.10 0.05. 0.95
150 (0.80) 0.17 - 0.97
3 (1.18) 0.52 0.08 2.08
X (0.85) (0.2h4) - 1.09
8,000 0.05 - - 0.05 -
100 ) ) ) o
250 - 0.35 0.08 0.43
13,000 0.20 - - 0.20
15.



Pre-~Plurbbob ' : All

Effective Plumbbob - Bardtack II  Nevade Tests

Biological Estimated Estimated Curmlative

. L Doze Dose se Estirated Dosc

Location ) _ Popmlation (Roontgons) (Roen‘cg_;gﬁi)_ (Roentgens) (Roentgeuns )
Myala ; 6 . 1.70 0.28 0.08 2,06
oOverton 750 0.35 0.08 - 0.43
Pohrumy 89 0.20 - - 0.20
Pehrump Mining Co. x - (0.09) 0.0 - 0.10
Panaca B 500 0.65 0.01 - 0.66
Parmon's Ranch .. 6-8 , (0.10) 0.25 © 0.0 0.45
Picche : 1,392 0.70 0.04 -. 0.74
Pittman ' x (0.10) - - - 0.10
Pony Springs x (0.65) 0.45 _0.08 1.18
Pop's Casis X C . - - -

- Pobts A7 (0.20) 0.19 - 0.39
Preston’ 60 0.70 0.18 0.05 1.23
Rattlosnake laintenance

g ion 4 (0.75) . 080 0.20 - 1.65
Reod - Qlé/ h .00 2,66 0.08 (g,'rh,
B Revellle *5111 o i (o 70) R0 0.20 ’5.50
Riverside | & 7.80 70,10 0.05 - 7.95
Paydlito ' 7 . 0.06 0.05 0.11
Rogers Panch 10 (0.76) 0.21 0.05 1.02
Rose Valley 10 (0.65) - - 0.65
Round Mountain 200 0.05 0.36 0.08 0.49
Rox S Variablcé/ 3.00 0.30 - 3.30
Ruby Hill Mine 50 (0.18) 0.65 0.05 0.88
Ruth . 1,2uh 0.50 0.40 0.05 . 0.95
Sarcobatus . 3 (0.10) 0.08 0.05 0.23
Schurz 100 ~ 0.22 - 0.22
Searcnlisht 150 - 0.08 - - 0.08
Searls Ranch 16 (0.70) 0.23 0.05 0.98
Seven L Ranch 1 (0.20) 0.02 - 0.k2
16,
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Location

Sharps (Adaven)
ghoshone

8ilver Peak
‘South Pav Minz
Sprivgdale

State Line
Stewvard, R. Ranch
Stine

Stowe Cabin Rench
Sunnyside
Swallow Ranch

i Tof’iu‘_ A

Tonopah Alrport

! Uhaldi Ranch

Urretias Ranch
Ursine |
Vigo

Walch Pine Creek Ranch

- Warm Springs

Varm Springs Ranch

Watertowm
Whipple Ranch
Vhitney

NEVEDA

PRSI

Prc-Plunbbod Al
Effective Plumvbob Hardtack II  levada Tests
Biological Istinated Estimated Curlative
Dose Dose Dose Estimated Dose
Population (Roentgons)  (Rocnmbgens) (Dogntgens) (Roentgens)
25 1.20 0.h1 0.08 1.69
250 0.70 0.2 - bt
7 - 0.65 . 0.0 0.75 -
3 (1.00) 0.79 ~0.05 1.8
15 0.02 0.ck  0.05 0.11
90 - - - -
6 (0.70) 0.52 1 0.08 1.30
. Varieblcé/ (1.10) 0.06 - 1.16
8 (0.60) 0.37 0.05 1.02
. 26 1.20 0.48 '0.05 1.73
% (0.80) 0.22 - 1.02
1,375 0, 0.98 0.10 1.08
L - 0.70 0.10 0.80
5 -8 (1.33) 0.47 0.08 1.88
X (2.20) 0.63 0.05 1.78
25 0.60 0.01 - 0.61
Vakxableé/ (3.00) 0.52 - ; 3.52
L -6 (2.25) 0.45 0.08 2.78
55 0.50 0.35 0.08 0.93
58§§/ 1.00 0.23 - 1.23
3005/ (2.40) (1.30) 0.10 3.80
10 (1.00) 0.10 - 1.10
75 00 - - -
17.
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UTAH

Pre-Plwibbob A

Effective ) Plurbbob Hardtack II Nevada lests
Biological Dstimated Estimated = Cumilative
Dose : Dose Dose Estinatecl Dose

Location Population (Roentgens)  (Roentgens) (Roentgens) (Roentpens)

 Atemgville . 98 (0.23) - - . 0.23

 Aton sk 0.80 0.03 - | 0.83
Andevson Junction 17 11.20 0.68 - 1.88
Bear Valley Junction 10 - 0.k \ 0.55 - 0.95
Roaver 13685 0.25 - - . 0.25
Beryl 15 0.50 | 0.03 - T 0.53
Beryl Junction .. 8 1.00 10.05 - . 1.05
Blees Rock _ 9 (0.05) - - . 0.05
Bryce Canyon Vcccia’blc.}-B-/ (0.55) . o.01 - ? 0.56
Cednr City 6,106 0.40 0.2% = | 0.6k
Contral o L9 (1.50) 0. - =y 191
Cove Fort - 8 0.01 . = - ' 0.07
Descert Range Expeorimentsd ‘ '

Sts*ion s 5 (0.10) - - 0.10

Duck oroek Forest Camp % (0.90) © 0.7 ‘- 1.07

. Enoch 250 (0.50) 0.0k - i 0.54

" Eaterprise 800 0.70 0.09 - 0.79
Garriscn 125 10,70 " 0.18 - 0.88
Glendale 275 (o.24) = - - 0.2h
Greenville 173 (0.2%) - - 0.24
Guilock 127 2.60 0.52 - 3.12
Hamilton Fort s 0.60 0.20 - 0.80
Farlin Valley Variable (0.50) 0.00 - . 0.51
Hatch oh (0.50) oAk - 0.54
Hilldale 10 (0.30) . 0.1k - . 0.4h
Rurricane 1,375 k.20 0.15 - 4.35
Kanab - 1,900 1.60 " 0.02 - 1.62
Konarrville 263 . 1.20 0.73 _—_ 1.93
Kanosh W76 (0.05) - - 0.05
La Verkin 387 (3.50) 0.16 - 3.66
Leed: 215 7 3.00 0.70 - R

} 18.
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UTAH

Pre~Plunivbob ' Al
Effective Pluzibbob Hardtack ITI  Novada Tests
Bilological Estinated Estinated Cuwzmlative
Pose Dose Dose Bstimated oo
Location Popvlation (Roentrens)  {Roentgeus) (Roentgens) (Roentgens)
Long Valley J}mc{:.:tcnn 10 - 0.60 0.07 - - 087
Lund 75 0.50 - - 0.50
Manderficld 62 (0.20)  0.03 - 0.23
Milford | 1,673 0.10 - . - 10410
Minersville } 593 0.20 T - - . 0.20 -
Modena | 200 0.50 0.0k - 0.5%
Mount Carmel 125 0.85 0.09 - - 0.9
Mownt Caxmel.Junction . 10 (0.80) 0.05 . - - 0.85
Nev Castle 115 . 0.60 0.05 - 0.65
Nev Harmony ~ 126 1.20 - 0.68 - L 1.88
COiderville 371 1.50 0.10 e 1.60
Paivte Indian
Reservation ' 95 (0.30) - A - A 0.30
Pan ‘tch . 1,500 0.20 0.50 - 0.70
Paragonah kol 0.ko 0.02 - ©0.k2
@ Parovan 1,ks55 0.k0 - 0.02 - o.h2
Pintura , 50 .20 1.00 - .' 2.20
Rockville 125 3,00 0.10 - 3.10
Saint George 5,000 3.00 0.70 - 3,70
ganta Clara 319 3.50 0.77 - by
Shivults 95 2.80  0.80 - T 3.60
Springdale 209 2.60 0.09 - B 2,69
Summit k6 (0.50) 0.02 - 0.52
Toquerville 219 2,00 0.33 - . 2.33
Uvada 15 (0.70) - - 0.70
Veyo oo 100 2,00 0.82 - C 2.8
Vic's Place 3 (1.20) 0.68 - 1.88
Vic's Service d ,
Station 2 (3.00) T 0.90 - 3.90
Virgin hy 1.50 0.12 - 1.62
19.
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Footnotes concerning populations of commmnities

ULAH

Pre-Pluribbob : Al
Effective Plurbbob ardtack II- HNevada Tests
Bilological Eatinated Estimated Cumilative
. Dose Dose . Dose Estimated Dose
Location Populcbion  (Roentrens)  (Roentgens)  (Rosutgens) (Roentgens)-
... Washington 435 3.00 0.30 - 3.30
Zane 25 0.30 - . - 0.30
1
Zion Lodge Va:y:iablofi-g—/ (1.00) 0.16 - 1.66

1.
2.
3.
l}.

50
6.

Isake lMohave - elso somz transicnis.

Apcx - about 50 day workds; gererally only a uatchracm at mgnt.

Pardoli Ranch - populatvion only 1 after Plumbbob.

w2023 Boy Scout Canp -~ variable population, surmer n‘ont‘ls only.

Failrezd rajntenance shotions (2oyd, Cleud, Etna, Colt, CGarnet, Hoya, Kyle,
Ieith, Fox, Stine, Vi{,o)«populuuon vwrlable Trcaa O to about 15.

_Buulcr Ronch - Mrs. Bubler was abuzent Quring the importnat fallout in-Plumbbob,

(from the Smoky burst) and lr. Futler was evacusted for & fov hours shortly
arfter the fallout arzived. Personncl £1lnm badses indicated that Mre. Putler
recedved less than 2 Rozntgzens ond that HMr. Butler received less than § Roentgens.
Czystal « uwnpopulated aftzre Plurbbob.
Dezert Rock - unvopulated except during major test series.

"ze Construction Camp ~ unpdpulated except Plunbbob series.
L:oon }ine - population variecble 2-10 prior to Plumbbob, intermittent during

- Pluzbbed but only triviel doses irdicoted by personnel film badges duxing
" Plunmbbob. '

Todian Springs-yopuletion yoricble, ebout 250:plus: 2400 on militery post during Plumbhob.
Ichman Caves - tourists during swoner scason.

Reed - population 3 during the Peapot serico only, ard these vere

evacuated for 7-10 days Curing the highest fellout activity.

« Reveille i1l - unpopulated prior to Plvnbbob.

« Riverside - population 2-1% throvgh Upshot-Knothole y 2 during .Leap0u and

0 after Teapot.

Veym Springs Ranch - up to 500 pcople on weekends during the summ er.
Vatertom - population O prior to Plumbbob; ebout 300 during first month of
Plumbbob, and 2 thercafter.

Bryce &ayon and Zion Ieodge - many tourlsts during swummer.

\
[
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