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AMSTRACT
Al

. ASTIEe 10 offaite minltoring sregmm vas conducted in the uentr:’.
A wmwest Pacific ¢o document and to provide currant meayiresents c.‘.
- sm;"\;ac‘tlve fallont, ‘avy patrol alreraft, equipped with ga:-!:a‘ rad‘:a-
u\lA"u\_,;zruﬂ-"::n were 1ispatched ower planned x"ou!es Lo -ma::re a;i:\;en
"r::r‘ﬁ'.& presence hat heen ietacted by autcmatic 7:“:;?23{1:32,« 0»,-
‘f (rase vere collecting a suntimous reord on selected v (i tme
\;‘ ratl, Zarline, ard Ma=-iina Tslands. Air sumvey mmsuraments ere
e u; to ground intrasit as imeciately unon receint by means of m b
e ms #m‘.tt\ry anrrs 1a1l af e radiclopi~) situation over :3
e P;&d :rna. Auxi? Lqr:y stations ..ueliing 43ily mmm& measugerents
:.‘-:“{wnted beyond the netwopk of avtomatic stations,

~umilative and peak rodiziion dotage were weacured, or cmi;ed gr?f,in-
ilml meamirements, for a1l islamts in the avtermtic ;;;:oi ian”’;q.
fa*ands vtk in tne two aerial survey ratterms east of ni in the

vy eahall Tslands,

mmtative ~adiation
W assountay for 4 major nart of the mtal‘»mm~3« e
:;::r:;w"rtng L;e program. Tha greatast radiatien r;te, eﬁ:’.ragg};&ed
- ' ¢ p/hr, sccurred at Rongelap after BPAVC.
from dimmct measurements, 12.5 r ’ ) e
3 is probably nccurrec 3t var
Ialusy o*h greatsr and leasar than th i T ation
1 ! rest astimated cumilative radiatlo
{ntands in the Rongelap atoll. The grea
reaurriry Srom Aany event until the next fqllovlng was 1?0 r a;(gangerik
after 3UP. The total cumslative radiation at Rongerik was o

4 thod combined fixed conti-uous statione and asrial surveys.
;: u“onwi.?:::;: 2; ::-ch method was utiu-zed.so th:t they were cc;;;:;enbvmt:ry.
“apid, accurate information about radicactive fallout w:s pn?vh A
means whick probably represants tia maximm in economy for such exter
caverage,

The SCIVAMETER, a sensitive, wide range scintillation type sacma meta;
wag damorgtrated to be a dependable, veary protable, facila wAatmenent for
arrisl aonivoring use.

Tnereadad sccuracy, relichility, and srecision can be obtixincrl for future
™rYays 4f <hi3 nature through certain suggested modifications.

—rii-

INBCO CTIM
—

le Purposes A% the reqgueat of JIVCrATFLT the Hoalth ard Safety
laboratory of the New York Oparations Off,ce oreantzad and 4 §rees .l
a drogram to document radicastive fallout rrom CASTLE 4n tre Tnntrm?
and Southwest Pacifis, exclusive »f tae rreoving grounds
fallout infr ation wvas to be made aved able to STYTUAINLT follcwing
oach Zetanr®.,ne  The program was ta be Pattermed basizally on v p
NYY monttoring system deseloped for I77,1

« Corraas

The inTormation derivad was used in the fmmediate estimatjon of raifo-
leglical hazards in beavy r£ali~ut, arerag, The lociment a fallw . constie
tutes a recart 2f cumilative radintion produced Mupeing the -9) serirs.

?« Orpaniration. "he =unltcring ntorram was olamed and directad by
the Health and Safety faboratory, Yaw furk Trerationa Office and ac-
tively pupneced by several zjencies, VASL orzanired ks furct lons
of the narticirating agenc les, developed rrrcelires, ard furnishead 11
monitoring instruments erml-yed., The Directar, "ealth and Safety
lLaboratory, was in over-3ll charze of the nropram. "ha Prolect Cfficer
(¥4S") Afrected oparati ns in the forwart area. Orarations were ex-
eruted in acenrdance with the overating plan "UASL-16h ~Operating Pro-
cadure, Fallout Monitoring for CASTIE", Monitoring instrurment cali-
brailon and maintenance in the forward area was rerformed by the FASL
stalf, Joint Task Force-7 Headguarterr rrovided Irgistic supprort and
made available commnications facilities in the forward ares.

The instrument monitoring pregram consisted of the following oreratlion-
al subdivieicnss

le Fixed Instrument Network

{a) Authmetic monitoring staticas
(5} Auxiliary monluoring stations

2. AKerial Survey Monito-in,

Fized Instrument “letwork

The U. S, Weather Bureau, the U. S. Navy, and tie "SAT Alpr Weather
Service operated fixed automatic gamma monivoring stations on sites
selected basically to create a uniformly dist-ituted pattern relative
to the test area. The avallability of facilit:es for *Fe oneration

of monitoring equirment was a factor which limi-»1 the rmumber of atnlls
which could te utilized. Unifom divtributisn wra reasomally well
achieved particularly within the “rust Territory.




The raturs of the automatic instrients w.: such that very lit:ls
attantion was requirs: urin; normal ogeritisn, Tha fuacti-n 22 o
station personrel was fc read and trans-it the 1n:icated razluti:-
data. 3xcept for a sisple briefins, none of <re pers>nnel wers -r:-
-tradned {n the u2e of those {rstruaunts nor in the field of raii-
“tion safaty.

@

t

The sites as originaliy estatlishod’ wers:

Location Operating Azyncy
Iwo Jima ARS
Quam &S
Truk USWB
Tap USWB
Wake USWB
Midway S
Rongerik an3e
Majuro AWS»
Kusaie AnSe
Ponape AnSe
Kwajalein USN
Ujelang HASLwe

oJTP-] weather units
se(jelang was unattendud, Data was retrieved nmerisciically by HASL

personnel.

taBela portable gar—a instrri:nt (Scintamater) wms plazed as
Johinston Island AFB to intercept the SRAVC cloud believed to be
travaling sast irom the forward area. This <as replaced by an auto=-
mtic ganma monitor after Rongerik Atoll uwas evacuated and the auto-
mtic mnitor removed from that site, Jonnstcon was the orly locati--
oast of Biidni and aprroximately in the same latitude as Rengerilk =izh
facilities for monitor operation.

SRart iy after the Sirat event, tre Tiiat orree Dostod 3 Tailone pere
1ise nutneed,
e loeartisea ©all fre Instricent mopltorine <tat same aem ol e

r Tipyre 1,

Aertal Mo-itcring

Three Yavy natr) 5 3drmng wers Aazived o oxemite qeptt = ooy
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ha peopram wat A7 Xn‘-"{r‘lﬂ . ot tun mrireliles of monitaringe The
flest waa & patae e O X - wonitoring staticns reparting data reru-
Tarly 'O e T acr. e secnnd ~3nsisted OF aerial mornitoring

ntights vY vayot et spadren atlreraft cver aepcified islands £al-

1owing @ach parate

- -t “ e
1. Fixed 13t ent terznek

. e plitane ~e fixmi netwerk ini*tally <ot
7:2:::;"“1 n{.‘i’;}"{t atlcns of ‘.ef‘.yv‘.n Ne'."ar::.'\':‘.l, faro’ ine, and ari-
ane fslamis put extemiind to troe Philiopines, cagna, fawail, and Alaska.
e mmber i locatien +¢ the sites wers s.meihat m01ifiad in the
course 2f b et series. 1%e staticns, with ne ex>ent ion were
mannad , and revorts of gamma ~itation were tpasamittad repularily W
tha task force At alXy rwelve, O twenty-four hour intervals Aeveriing
op their .aiticns relative to the sroving grounds. The tuelve Sta-
L Lone within 1500 naut ical miles of the oroving prounds were euirped
with 10V AT automat e cont tnuously recording gimra mont. sra* taving
» range Of s 1L mr/’:}r. A r‘muery crerated antesatic monitor?

) ne .aland (L jelang Jhere facilities for a manned sta-

was placwl on &
tion were unavatiatice Pata was recovers’ [rom this station after

each burste

taead AT cighteer

- remote atations peyord 1500 miles were provided with nortable TN
survry inatpanentd raving a ranie of 0,01 to 20 mr/hr. Twice daily

neasuramants af loaal FArma actlvity were tpansnitied once 3 day frem
sha tASK forcee

thrse stations to

Oata wns trm:nu'mi oy atmin.strative teietyoe messy a8 Crom ull tut
four staticns which wers weatter otservation nosts meintained by e
task larche Fallout Aata from these lecations were socroded to raus
tine 1ata Lpanemiasions 0 tre tark force weather cen-rale

~rat lotie ~a prtnciple reason “or gstablishing the §~g* =ament n-ri-
%&,‘;{’,Tg'ﬁwork wne to orovide 2 retiable Tallout detect ion svster by
naana of wh ek werial surveys could be gelected and rimed to rroduce

s minimn of negative r1ights. Increases in radiaticn intevsiti 2 at
tr e antematic monitorirg atations were kniwm at Task Force Headquatters
within a fow haurs after their occurrences

elratriments AT ieacribed in Section Vi.

The garma inteansity at eich of the FUL L
was recordsd at 0603, 1200, 180C, and 24

ing personnel and transmittad
Headquarters.

The instrumsnts were poutiaely checkeld $aSa 2 -
response. This tost, wialch copstalen ob Lo

to a low intens:ty mutton sousrce

msans of Jetectias eircuit f-ilures. .
and Xwajxlein, visited the scsatorimg statios
calibratioy 3.4 W effact rapairs as ©

Man, of the Lonitoring units jnutdled «@ev®
3ly as wall .
s failed 45 3
after snurt put

beta dust concentration continuod

fortunately, all of the beta channel
mschanical and electrical difficulties

were obtained bY scanning = small Zrou
feat, Nater reaiin s of le3s3 than 0.0
rriiation and were reported as rnegat

<tted dally from aach station %¢

The instruments wera tested aach day for ecorrect
tion response in & marnar siilar to that e~
monitors. Faulty instroments were replacea

Project Headquarters Ty

Receipt and yeili
Tepuris were tab

In a:dition, the comtin. g transait
toring stations gravi 21 an Culain s
posure at thase locationae te2eKay S BY

ware tabulated for sach stativn.

faxcapt TI
LEXC P

Jasly ©F resideatl O
viva at Trog 7

« ceriyLo4llY

§ mr/hr wers attr

2zation of Fixed Network Data.
P ~tad cnronoiogheall gp
ceived at the Task Force 4. adquarters.
{ndicative of sijnificant fallout, a surver
which ircluded tiae ista: ¢ "7o° rafch Y 12
questad of the appropriate patrol g.uadren.
vrpon completion of tha SsuTTEY f1ight, a ¢
fallout intensities ithin the select d ot
the tas. force radsafe ol.ic2¥ and sther 0

v

sl VATl NS

5f dperatione

Thu.s 0o saur? ents
fraa a hoight af - e
byt .4 tn T ok
Data wns I

operation and radia-
for the autcwmtic
fication of e

2, ation intearity
jun a3 they wer T
seport=d {rcreass a3
flint over d

Fattera

Wl T

Froa the r=2n 7t roed
ansive present.ti b <
made a.aalatl o

t.restel task force ..°¥
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Gaceral Tnormription. Aer'h micveys were cirdurted by Nlce Pl
rlaney sqoliied woby Sl TR TErSe, gearitive, wite ranse qarea
setattliarton ‘natr.erte capible af meas riss sotuyl Intens tles
NF 2w 1ft =~ 23 TW08 arfie fromoaltitides 00 fof, or Frealsrs
Supyey Clift - were ~ale ‘ver rwedatesmiran Patteri Y tenly sl v

schiaye maxlmu coweraze Lo aslacted arcas. Tre rattems ntories
tre Marstall, “ar ) ime, Yaciica, ard Yawailan 2 5. Dara wac

crmramitted to the r ok Turee reoneiorally froe wurvey alreraft in
Uit it more prnoratly Trom o the syindpor basze 3t the ccecliinoon

af each Might.

" .3

flzem?,{on. p acintareters wepe ooearated in Dlight oy aireraf
cred rerlers tralned in thelr use. Teually w0 instramerts wwere
carried, one reserved as a 3ara,. “Fe geintaneter creratar reacplad
beckrrrund reating, preiticon, alvitude and radiation iameity Tor
each iatard in the surver rat ern. Jackpround cun reas ped Auring
the asproach to each lsiard at a dlstarce of several miles, Thege
data were trarsmitted t3 Trsk Force Pawdquarters wtere ‘e intensity
a2 the atated alsitude 2ver each 1aland way ronyncies o groumd in-
ters'ty by means of a calivratisn ourve, i

VMaasurenents were genarally made from an aititude of <. feate Wrere
the wppar range < tle instrument (210 me/hr’ was exceedod at 07 e,
the neasurement would be rencated at nigher altirudes until a value
within tha mnge ~f the instruzent was abtainat, Altitide was reag-
ured ¥'th a radic altimeter. Tre ratic of ground intensity ‘o the
intensity at tae operators position within the almraft at 700 {te iz
approximately Lo (Sclintameter calibration is described in Section VIl.
“+e 1w and of the scintameter range 1s N, mr/ar so t at theeoreti-
cally the pinimal detectable gromnd intensity is 0.017 mr/re In
reality, the minimal letectable salue 1s controlled primarily by the
qamea backgrou~de This vackground can be causad by cesmic rays,

nav ~at.anal instruments, £ orcralt contamiratlon, and poseitly resi-
a2l bor> derris in t-e aire “he oractical lower limit Juring CASTLE
was In *he osder of Co™ mrfire

Following FAY™, sur ey narties, oul ashore at se-.ral atolls in tre
area of heasisst T2llcut, recorded Yarge radiaticn intersgity rradients
in direct ons arproximately normal to the fallout pat:. At Rongelap,
asproxirately ninety miles from ground zero, a differesce of an order
of mapnitude in gamrma rad fation was noted tetween fwo opuosite ends
of the atoll, a distarce of about 'C miles. T™is evidence vas sub-
stantiated hy #3TE fiisbts rereated on B & 3 and 3 ¢ 17 during whirh

Afugtrus nts are deseribed in Section Vi.

measurements were ~ade over
2nfeln iiTferences between o'
Rongeals ard four-fola diz’. ..

T
‘heze larre graflents e ot RATLS 1 A
£ s e tos o mnt il ate I AVE vt melnta-

meter aperators Rad not Leen suil.oed tn i
Is*ards CLrveysd w thin cact &tul’. T

¢ standariize subzequort z-ria’ i
atoll was selrcted £ic meiogre~- o H )') o
- o ; by R i rta el T
with FOYFL are in refersnna 15 *osAme istand fn each ate' ’ '
ack o

The plarned method of salectiss survey Flichis baaed
e o : o : Fligwts bas
: i ing statiors was iranplicalkle fnp tatéterpn AW

Trorenegt s

o ."“P Pyac + %N Y Rf?er )
rh“ ..‘__1,um C RBonperiy, e only pround station in the ATTE
e} bit, 4.‘4; ntper lewel winds cererally Trem o tha wext t."‘ sevtbunsy
ratterr AT nroved (o De tre moat yseful and ~cat spaed *!‘4 . ! t

A i o~ E 1') ~at-
terns. It was disnatctad reulinely on 3 & 1, Before 4)is - *"
ate ps\rtic‘.b Lratectar ~, + . : 3 19 3 wms dore,
A n Lory forecasts were reviewed for the possibiiit s
3 f‘ e 2loud bring over “he northern Marshalls on D & 3 '\:. P

. = 3 haps 4. d M .- et il faBalatd

:a, 8 were reasonatly reliable for a coplod upe s U 3 ?‘. A L ?6"

T 5 et Lo
ou'x;s. n'.aua:.‘.y, t farecasts placed Yo cloud tevyoan '.Ln b To LE
by i+ 24 houra. Surveys on U iay were avolded Srcause -'f‘f 'l"e; r“‘" :
> A - ) ¥ fed b o gk
gf contaninatirg survey aizeraft, The very leagt cesuit, af £l

- T ‘ 4 i H 8 e, HERP S 29 ¢}
izm Q‘;e cloud detris would rrobably have been *te o) i:n&natlor*-"'?’ re
Y n;:-a t fronm furtier low intensit: reasucements. Fallout was p;n:
erally nct forecast to be cormplete 23 the nortrerm ?‘arzha’l's‘ur 41
late on D day or early ¢ D & 1. ) l

west

.
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1. Auiomatis Menitoring Stations., Twelve auvtormatic monitering sta-
innn wers origiaaily lnntalled fap TASTIA.  Eleyen were ocerated

contimuously t.ring *re Serles, .rese were: lwo Jima, Tuam, Truk,
ve-, Ponage, Fuzale, Mafiro, ¥Ywalalein, Ulelang, Wake, and Jornz*on.

T PANCD (ASTRLVINT ‘g™ aTry

LGATMA FALLOUT AT Mo, 7o)

Gamma “rtenglty yersus time after nirst (s plotted in Flmures 3 thru ! BRAYD EVINT 1 -

'
14, for thoze locali~ns where zipnificant roitsion {penerally greater il :
than Sl mer) waz measured 070 ewin a marti~ulaz mvent, .- ;
Rangerik- AT M r<t, N =.nl'cr ata 4re wAailable after 3 b ¢ hours . TN
TFen TE~ pama infrntity axcecdsd Yhaoupper gca’e 1imit (106 arfhet, -
Segllzir: the AR gumvey meagimemeat al B & 7 hourz, an eati-aticn :

.

-

of *he reak raiiati-n valie may be chta.ned prithically by extracols-
ing ‘te Aautomatlic gamma monlitor euree abave 170 se/hr and extronalat-
ing tre ATIE measurerent back on 3 t7°0C decay curve untiil the twe
curves intersect, Thia is shown on Figuire 17, Zowmulativye radiationn : oo .
from 3FAYY (Farapmok L below s cortuted for Porgesiy asing the leax g e e e eaeaan . . . L.
mdiation value ocktained from this synthietic prsch. : )

Bats Dust Conceptration. YNo beta dust coneentratis-rs were 2btained

Trom the marned autcrmatic statlons. At Uialang, the -1~w -nec station,

teta dust ccncerntrations were obtained only for IED (¥y, e 180,

Theug *r1 elght vaead dust sugler was serviced orior to each event,

a variety of cperational and ins*rumental diffimu'<iea pereraliy .
rordered *ra lrgtrurent {nelfaciizl,

2. Auxiiiary Monitoring Statlonz. Remote station® 4t Saru, Sremim,
and Anchorage reborted pamma radiation da's € rougiout CASTLE. Yo
significant radiation was detected, i1.c0. Lnere were no mrasurenments
greater than 0,05 mr/hr.

et

CAndh BADIATION 1%)EhseTY s g

PO

3. Aeria! Monitoring. Thirty-three aerial survey misslons were f.own )
during CASILE,. Of ¢ .sse, Tifteen followed -attern AZLE and seven fol-

lowed pattarn BAYFR. .

‘W.th the excention nf . ttern X1G, all gurvey ratterns were desigred
prior to the teat ser:s. FING wax improvised €ollowing BFAVC %o sur-
ey the Gilbart Islar:s. It was mot reneated,

As a rezult of the widesoresnd und ummually heavy {2lout from TAVD, -
all survey patterns {except HOt ) vere arbitrarily executed to detect
any areas of unmisrected I lout, In ali of tre follewing everts,

HWOW i3 identical tc GECRGE exceot for the directicn of fligrt, ) SRR

v s e s b e o e e © et e eme e s
] 3

11~ A ) N ' H . o ' :

? P . k) ¢ ? [} o’:o 1 1 .0 16 13 e At :-

PR .

[P




T - ;
N TR Y SO S S 4
P SRR R -4 PN S O
R S ST
b 5t - z
-~
=
. A
‘ PR A et .
! e . et e e -
LEEERES . PR e
e .. . . PO B i ! |5 SV 15 B SR SO0 & -
; Vo : . . 4 T e v b . . -
B N . R T R U A S S ) <
R , - . GIILEITT M N
o ] ; DT H
. . B . v 3 - . .
. . ; MR OIS B
ot I TR S U S A T
. . ‘ Vee o
P ' ! ! [ et
.. o oew - T T T UL SO U S
, 3 S ST TS
¢ ] ' vee ot
’ . ¢' ! 3 - Y
e B b e e v ey PUSIINS SRS
[ « X . -
- ~ . . N -
l.‘n (Y .
I !
. . . .. .. _- e
VS e 3
i »
“ie 22 !
.
E T T
m <
L%
. [
v ) B . - o —
s e e i eh e e e o - e e e+ o
: T . G0TTTT
. i . e d s e .
.- e . . . TR -
. T 0 . . t
. C . . . . veb boemmn o
, : R A (PR
B ettt U R PP ———— - - ieem & i
P . . Yo e s ety -
| L . ; R SO I L S
il B . . .o . B . - ~bed o B e
. . 1 i vob e eg d Y
P ) e rmrmnmme cmee frremd btk
. - ' N IR S S G
. o .o R Sl e I i
EE . _ .. .o f ICIRNCI S Sy SHPN R . "
1. . . ! PP ' I S S ]
fre o e b e b ot et ms s e et e moe = e b o ao Sk M -
L L N S - - bk BN B I ) L] L] .l..'.. v L] L] h..’. ] ) . -
e < é 4
WS MW WV were ¢
’ .
' '
.
[—
.
i
) .
. . '
{ c .o . B
H . ) . .
S S U R
. . H . v N
) . . v .
. . . * 3 .
i o e :
o 1= . . '
+ . = ‘ 1l . .
| S \ o .
Pooledd oD P
v ¥ [ . :
\ . z! .
, Fi< v, . :
1vls =, Lo
S RGd ! . .
SEHS 3 . . .
" ” Ms « P
PlZ g : ,
. R .o . L.
+ ol% . ' '
w {e . I
{ !.m ~ Lo .
. - . . . . +
RN R P
: T . .
~ A R R :
. T : ' '
R CRE .
[, S UV N
DRI . ” . . 0
Lo . N . C
~ R I o ! i ,
RS . .
S S IS T
w Hm e . + e 0
[ ol f . \
\ ‘. ) .
PP G P
. . - ' '
M Lo .
. . . '
[N . | '
T . : - .
d t ' . : : S e
T A . . - R PR
e o et ama e ain - . . ser g7 € 0 LR .
Tt & ¢ ¢ - LR L 2 ] b ’- . m . M
- . . > v .
2 - -t ANIVEILNE SAILRINVY TV ERE
s L] .
- . .
.

s e R, 3 O s RO

U S SRS

v is i

| PP




’
.
-
<
: , .
- . . - s .?v-[l - - . - .. . - o -
-~
b=y
'
" M - . - - . .- . ~
- h ~
3 m r
o
2 S m
: & 7 —_— e e . U
vk, T - :
v v .
- . 4% HE #
> Tia > ¢ . o > '
- F T.
.&V P . .. . PRI mn N
AR C B [
-1 5 & © \ 3 ‘.
713780y . i
- - - - .. - - . am wmd
3 % : . .
at z . . ]
ws -
x| v
= b
“as e - e
i~
.
t
- . . .- .. P PR o e srenema
w————. . e s : . .
. .o : '
* . .
. ! in
.. [N - o
-t e eme s . .
. o N HHJ : i '
e ] . . N )| ~C
' . : .!. - - - . .- 4 = A s em e 4 b A ke rmea
P s i e e .- t - -
; Lo . . . - .o *
| - . . . . . s e b
i . . ' ~
! ) y . L Ce i !
X : ' o P ]
v e . * )
o : o . L.
Sl g " R ~ RN B . SR R B N ...qn.ss. - ~ \-.
; : E : n 3
.m BUER ALISRIINE NO1LYIOYR wetrd » -
‘
i ) ' .
w» 1 N ' : J
i . . . [
| . . e e ———— g g B .
p oy v SRS i

o ) C o e ke Ce, - - v b b e b tr e e perem gl b e | o
P f B [ TR .1..!0*.7 dboaed b b gy L R R R R e I
. y . B t P b . YRR T e . R R T e
I b H ' . . beboe b ou . b e b b .....w.r.: EN.
B . e m v o . . - e - H [ SO -
, ) . NN [RGB veb e b pon
PR f o -y e . . iae Ve 4 e . LR R R v
e e . - . P T S ~ f vﬂu»..» e v [ .‘o.l.,r-v.ll«!lf.v.
. . ' " . AR bbb e e [ TS S
s ] s .. . e A S, b b o ko
P ' Cecee s ﬂv»«. ”. o - - .L.n.uw boodme § e
§ bab s . ‘ . . v LT R SR _—
: . . . e s .
t PO P — .. [T ——meeal - 4.
: . ! . AN
L.
. . iy
— e e e - e i+ e v
. . RS -
. h s . -
.o . 0 - b op b pvecal
| 0 ! | - ..op‘m.ﬂm.*t m
. X - e e e e iy
< SRR I M I -4
- B . . P
- . R T .
find . . et e e e .
‘L..v — e . -
-
% |«
\ . 4
- e e b A7)
3 v
: -
L
— -l PR [ 4
rie S .
b “ <
+ = w .
.‘Im.' —
. ..gl . L
ww . L .

[P TSSO L T -

t . o E et St
i jpoSy IS
- .bl&ml’ll )

L1 ~ pa pl ¢ S
[SRS NIy o H o
i _ sy }
SRN AN b & 3 .-
boged b pedese - - »
brift B Mn X oy

R BT HH

“ Mo.i.l ers e v &




N
.~ =
T 3
.
. ‘.
e i
. -
e s
_- o .
PR . . . . - - .
: w
. «
? -
T &
Rl .
B _ .
Dd
e
o Y -
. & )
=L & ) u
- v o
M R ~ 8
|
. ‘ “l
IIJ I
a ] =
. . . .o ‘o . . - _m
. . . . . ]
N ; . . L 2%
I . , _ 3
. , .. nllch
. . . . . = 2
e e - . e e .- AR B I
o 3
<
A11TWIINL MOLLYICYE Yeevw
. .
1 1 . . . o ! .
_ P « SEEDEIETIN R
. . . Lo ' ' 1 !
. . toee
X ; . ~
! . . .- +
i . . )
. - cen S S ]
[ : ml
. . . )
. Y
. ——
_ oo
. . . _.l
“
..
- !
= : e : 3
-
PIor =g
“ x B 1
e ¥ . e e = et e
_"- -
»~ H
w o m :
.. ' ¢ . X J
& _» . e .o .. e Cee e e o
= El»
'V._u ' .
l”u M
e,
el
| m
! .
RS e e -
e PR - cres g WA
t t
' .

«)Ba

17

P W sam,




FIG, 1t

*

INSTRASNT NE ™wOus

F1X35

i

Fi3,

FETINSTROMENT N TWAaL

ROMED EVvENT

GAMMA FALLOUT AT PONAPE

VA FALLOLY AT X SALF
QOWEN FVENT

P

el

-
- - -

R
-

prom ae—

-
.
b4
. .
-
L.
H
- et
L
.
-
. - M
. . .
-
-
o
B -
[N . - SR . .-- - mmee
w . ) , 4
. .o f . . . )
: , . . - ‘ 4
o Vv B . . .
. ' . . . . .=
" ~ sser ¢ m ~ LIve s e o - nm
¢ <
PR ALISNIANT NO1LVIEVE VRNV ‘
.
‘ *
. R . . , ' LN P IR o
.- S N U - - - . —
¢ H . 1
| Co 4 4
1S e ' . { .
l , . ) {
! . [ 4
. - Ve i Y N
. " LY . i . . i
. Vo . . ..
B .} [l i ll .o
i [ . o - 2
.k . LRI . « e b e . -
ot . . .o }
' - ' ‘
[ P Pl [ -
i P ! . '
. - o - e . [ I SE I SR Epv P
. . ¢ ' . [ S ﬁ
. F . . . -
.o ' )
e ool E

'
. i i .
o v
v . !
. i
e e
! t
+ [
' .
- - .o
. P .
IR i
o . .
. .
~9 e 1 - .

oy o ALIPUNL NI WHY LV IOV

e

t

o
_J...,. )

S 2
: m H s
M..Js,.!;m
IR _
w e u,wu
id \.M.l H!Lwn
¥

gl e

15~




T I
Ao D
v 1% .o
R
w ™ : :
-2 i
- ¥ 40 - e alie. -
.z L 1
- m. “«y. P e . !
- g oW, b . i ' Ll
R I e i !
£2 5 : ] §
v 23 . .o i ¢
b . ] . 0 5 : -l“
F PR SRR SSUD R S SIP | £%
o ' o nu
[ . ) . -
* g . . . '
T B .ol il
Cae . ;
.o .
0 v 4 L . ’
S N S :
“ . . . 0 —.“1
- N T
+ . [ SN
-4 .- - - -
[ . : e
M . Vet re -
' . . 1 4 e - . ..
; P o i o B LT
. : :
K . ' S ...xf. ek agmee <
T foes “ ' ] M DA T et Bead [P S e o
« T k] . . . . - . Joa
TS SN L SRS o - m e ]
.o H
! K : L . .!r —
HEN X DT e S
Pyt 1= O R oo Syt vty
- -~ Lee~ e Wiiﬂ. . - =
o < 3
[ .7 ALISWIINY MOILVIOVE veerve :
L .
: +
B L AR T I ’ ' ! )
o e — PR A R
{ i,
T
-— _X
. ! i
- . ) .. . e 2
! -
2
. .
- R . - . I e
' : . Leov “ e
L - ol | |._ .
2 &1 . p— ceme s ma
. » Y ~
»W ~M : . oo r
TT SRS e
r > L. H ‘ v y h
~FE R o :
= L o RN S : !
s & |8 ; Dot - .
. : §
el & .. . . i
ved o . . !
o ) V RS | ;
v EE 1 |
b R ' e . ,’ '
. . . . . .
+ . . ;
_”— Y m _ B v ' ad “ i
1 D] P 4 m
H m XY . . ' "

[
!

Bl

t--
{
{

Py

-

———
—t

.

-
T

——— ———
: ;

- -
»

B
SUMOEITRINR USRI,
T . o n.i
I
e
1S
e et
i . :
i
[ { B o s w4

.lbv—-vt
I
b et
1

-
b g aae
[ R R i R T Uy
”»
g

w3




i
i ot e
IR - . -
e T - . . - T - - . . e ieen = s 1S .
ST f16. 16 . T 17 : ° FIXED INSTRUVENT NETWOUYR
i
[P - o - — - H A y L. .
- . . . o FIXED tHSTRLVENT NETAOTX 1 tcw FALLOUT AY BCMAPET, ‘
. . e s Dl . . - i )
CAMVA FALLOLT AT ML _ALTIM | YANKLE EVENT ‘
. - - - - . - .
‘ - ... -
LNION AN SN ZE EVLNTS
N . e -
. B : ) : DT IR . - .
. - . € e e s e Y . N R .
) e e e i+ A T - e M
- Mlnansusende T X ) o o .
: : ’ o ’ T aTTTTTIITTIOTTITTITTITL T .
s P LR .
. [ S e i o : ) )
s . sttt .
’ - . - PR i
(U S SR s X . coen
: ! LTI _..._:t-—— . X M .
LN . - | § - oL . - 0 .
b N L. , .
- - - . :
| - PR .
- - - -
i ) .
g - . - H
H 3 ’
N . N
1 . 2
: 3
§ F - .- e 2 e N 3 .
L dtbregn aupangest 94
R . e e e R o iy .
N 3 g ek .. .
. .- D ' Unsuntens . .
. . o X . af - ot L
- RER - !
- . .
. e . N . oy -
e
B . - .- R é
. N . e P .
. 2 K it of o N
e C e . .. - (SRR SRSt S oo
> - . B e St X
- - - . S
s - - .- . o T .
LI = - . - . . af -
R .
- . . = P I el N
-, o . . . .
- - - A
A 1 et indating .
. - - R SAE Pl .
T | eeeq
- . —— .
N .. L . ) B . . < v . v i *
i T i I . '
' e * ) to ! R N L . Tanantt AR :
. . . S P, e ¥} 147 P24 e Je
. ) . ' gy t‘*‘xg ‘L-x‘z:;u" B Do i
o - . —— - PO : ) sart
2e k24 ”l: » » % 2 3 & kY 1Y ¥ . * 10 15 12 1)
t1S *
Tt uay
»2le
»23m




.
L S
g 2
£ 2
¥ ..
»v
.8
- *
S EF
mmAu
“ T ™t a
-nl Yv
g {
-
oS
P
oLl
!

-
R R R

R T o

B

3

oo e . - BN - - i
: ; | : S
: |
. . : - . I
» ' |
. . . i
. PR ' . ' I
X i ! f '
. i . C [
. . b4
-~ . . . [ N
s
. o : 1
: ” . m_ —“
SRR e e : . . §oemey
. X X . . mn
L]
' : . ]
e e s — N .
s . . : ..‘_ I “.u
B . . . N 4
. . . v ' 1 Voo N
f R :
. e T .o Peeeed®
v . ' [ .
[ . ‘-
S R
- P | 0
: i .
un
N . »
. ..uu
'z
. : '
[N -]
—...
LN
. e e - .

-
Ny AR

1
|
L
|
i
!
K

™ WS ILVIEWw VW

.
RS R SURDIIY S,
e v S——— b

+
‘
: P .

BT St ST ]

[

|

p—

L el

D A DA § B Y = st gt SV E AT

;
i
!




ot e e T e an A v s R m e T — — = —
‘ ) i — IR P PG e gl - s e "™ i o s
r16. 17
, RECORSTAUCTED GUMA RADIATION INTERSeTY
AT PONGSRIE SQULITING 3%4a¥0  °
. - .
10,00 ~—pse 3
Sl S 4143 4 T Wi = = a1
. GUSA 1NTENSTY . g
. ) -
- . 1
- b | .
M [l
; 3
=
-
-
. . a i
100 HALIMR SAALE PTALING
! ATRATIZ Chea roviTor
]
- K K
o -
R 3 - i
# g | k ‘ .
; 2 [
; § A 1
. . - s :
: - 1.0
3 H h -
- i . .

o b ’ A ,
hd i 3 ° ;
N H b 3
-~
T ; 'Y o - :

-~ 1 - .
- -
B ; ) 1

(¥ ‘ : A
T ! N )
3 : o MTE - Tive aCT . .
co e - .26- . . ' »

T N A T T ———

N1
13300

gy e
B O SN gt S AN

P T T R v o > - A T




015 Manm?

}
it

iheer

i ege f e

POOPIH Mivanig

-

P AGRROAS bArpasy BN

e

STUIIDEINESPSY POURSONIE AR el

8 |-

S et e g

g b b oo @ 18

monitoring station reports were used as basic criteria in detaraining
the need of flights for all natlernsg ex:ept ABLE. With the elimina-
tion of Rongerik after "RAVD, there was no monitoring station ia the
AZLE oattern. Consequantly ARLE wasg flown on D ¢ L afier each event.
This w's necessary bacause of the consistent upper laevel westerliss.

The air survey meggurezanta, axtrapolated to ground intensities are
rlotted in Figures 1, thru 26.

ie Cumlative and Peak Radiation. Cumlctive redistion 1s 1isted in -
Table 1 for all ltoIE Ta the ADLE and BAKER patterns (all of the -
¥arshall group east of Bikini) ard for Lhe islandy comprising the L
xitumatic monitoring natwork. Tde values at atolls within the otrer
survey patterns amounted to so little that they are not included sx-
cept for those with automatic monitorss (For ingtance, the total
cumlative radiztion at Ponape, in the CHARLIR pattern, ves lega than
5% of the permissible exposurs for the test series).

The cumlative values were derived either by integration of direct o
measurements in the case of the {ixed stations or by use of the “ay- '
igner decay formula applied to the initial messurements following.

each turst in the case of aerial monitoring.

The sum of the estimated cumulative gamms at the LO 11sted locations
for the 26 day period between IRAVO and ROMEO sccounts for s mgjor
part cf the total estimated for tnea entire series: : - .

Thene values are cosputed: for the
period from the stated event until the next and for this resson un-
doubtedly include some carry-ovsr of contamination.

The above values should not be interpreted to relate the total ef-
fective fallout from each of the devices since the same metecrological
conditions did not obtain for each evente

Peak radiation intensities following esach burst are listed in Table IT.
These values apply to one island within esch atoll surveyed, Ine
tensities at other islands within the same atoll say have been greater
or lesser than stated for any given eswvent.

Se Isodose Chart. PFigure 27 is an isodoze chart of the Marshall
Islands based on total cumulative radiation from CASTLE at each islind.

6. Correlation of Gumnm Intensit; with Fallcut Per Unit Area. At
many of the automatic gasmme monitorirg atatlons, gummed flilm supliu
were collected daily as part of the World Yide Monitoring Vetwork.

The gusmed film snalyses are reported as beta dig/min/f¢°. Comparative
date from the two monitoring methods are avallalle from these stations.

-28-
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TARLE T

CUH!LATTV(. OOSES B EVERT AND LOCATION
Uinita Bose to ﬁez_*_ _E_'nnf. ’-x-

EVENT FAYO ROHI0 KOON UNION YANKER NECTAR
Days hetween ever: -~ 11 19 9 ? 10 TOTAL
¥
- derial Monito:ig‘ .
e lae ’ 5.5 12 12 7.5 78 95 125 ¢
Ujas 6 32 17 95 L8 1.4 11k H
Wotho 250 270 110 55 95 4 784 H
Allinginae 600008 40 3300 8 800 7 47000 i
Rongelap 180C00m 11000 6000 3400 1700 300 202000 i
Rongerix 1900008 9000 5000 550 .00 280 206000 ;
Taongi 280 8a 95 10 10 - 370 H
. Bikar 600008 3000 1200 650 1700 150 67000 !
“ Otirs 220000 1200 700 100 330 50 24,000 H
0 Tava 15000« 800 1000 120 B0 50 17060 !
Alluke S000 40 110 100 500 20 6140 H
Jamo- 1200 40 130 18 200 20 175 :
_- Likiep 1700 170 80 30 200 16 2196
e Namst 18 90 100 0 25 3} 218
A{linglapalap J? 140 100 8 0 o 255
Namorik 20 150 70 2 0 o 252
: Kbon 20 250 50 8 25 0 353
 $07Y 20 200 70 0 o 1.3 251
§ Jalait 20 ¥o 70 8 o 2.4 ko1 .
: Mi13 40 150 200 22 0 1.3 W
Majurs 200 200 sc 20 0 1.3 hn
Aur Lo 200 50 8 Lo 2.6 3h1
Maledlap 350 120 5o 0 29 k.o sho
N Brikob Y90 200 so o 0 6.5 647
Wot je 1800 300 200 13 220 10 2543

*Based on arriwml sstimated from Ronxorii datae

e s e AR i EPCE 2y
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EVENT
Days betwesn avent.

Xwajaladn
Kajure
fusale
Panape
Truk

Yap

CGuan

Lig L
dgelun;
Wake
Jotnston
Oahy
Shonyra
An~*-aragae

BHATO
6

123
16

545

wlel

54h
3.3
10

TASLE I (Conttl)

CULULATIVE DOGES BY EVENT AND LOCATICH
Finitae se {2 lext Event)emr

MHED XOON UL I0NH TALXEE NBCTAR
n 19 9 2 10
S‘ixcﬁ Instrument Network
3¢ 253 12 320 17
37 i3] 2 2 Vo7
Le2 Q.7 Q02 GeS O4l
23 . 21 38 6a2
2 - 243 Ue9 15.1 -
- - SeT ka? Le6
- - ) o8 12,7 240
- 176 52 2 -
1.§ 3.0 Y3 1.2 Qa7
25 &0 - - -

TR

-

~
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TABLE II

PEAK OAKMA INTENSITY BY EVENT AND LOCATICN wr/lr

BRAVO TOMED Xo0M UNION
Locstion Aderial Monitoring
Las 0,08 0,18 0,2 0.12
* Ulae 0.1 0.5 0.3 042
Wotho 2,7 L0 1.1 0.9
Alinginas Léooe S5 s? 1.6
Rongelap 12500% 155 95 61
Rongerik 8000» 130 82 n
‘Taongi 3 1.0 0,12 042
Bikar . 1200% 37 20 1
Utirik Loow 17 12 2
Taka 320w 8 16 2,4
Alluk 15 ) 1.7 Ous
Jemo 18 6 2 . 0.2
Likiep 13 25 1.2 0.6
Nema C.02 0,8 0.8 o]
Allinglapalap 0,08 1.2 0,8 0,09
., Namorik 22 1.4 0.6 0,02
Ebon 0,2 2,2 Os 0.09
Kil4 0.2 1.8 0.6 0o
Jaluit 0,2 2.8 0.6 0,09
Milt 0,6 1. 1.5 0.2
Arno 0.8 1.7 2.3 0.0%9
Majuro 2.0 1.7 Ouls 0.2
Auk - O L7 0.4 Co2
Kalgelap 3.6 0.8 0. 0
Erikub ) 1.7 ol o}
Wotje 22 2.6 1.6 0.15

#ixir polutel to vatinotud arTival based o Runyueik data,
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TABLE II (Coat'd)
PEAK OAnMA INTENSITY Y BVENT AND LOCATION I'Zh_;.
HRA VO ROKED KOOM UWIOE TANKES NECTAR
aticn Fixad t Network

K jalain - T3 2 0.15 {198 RN
¥ajuro 1.3 1.5 0.3 0,06 04003 -
Kusaie 1.2 - 0,05 04003 0,04 -
Penape - 0615 0407 0.0h 0,3 -
Truk 042 0,01 Q.ul Q.009 0.15 -
Yap 0,009 - - 0,009 0,03 9.03
Quass - - - - - - -
Ivo Jima - - - 0407 Ol 0,03
Ujulang 1.5 - Lo 1.7 7.0 -
wake - 0,0¢ Q.02 0,05 0,007 0,007
Jolnston 042 0-4 Ce25 - - -
Oam 0,05 0,05 0,05 0.95 0.0% 0,05
Shemys 0,05 0.05 0.05 0.0% 0.05 0.05
Anchortgc 0.05 0.05 0;05 0-05 0.05 0.05
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SETA OUSY PER SQUARE FOOT vS GAMMA INTENSITY AT 3 FELY

ssransrr®

KTA DUST

3
ie

(Pigure 28
period of
Beta activity has been

g date to sampling date.

to incompl:ie da

The pascity of
ta; dust samples are missing in cer-

> fallures occurred at va

riws times,

nehip between bets dust activity
% intensity at three feet over the

data have tesn plotled.
The values selactesd are limited to the first 2k hour
significant fallout following & giwen burst,
in instances and monite

extrapolated from coumti:
values 1s due

on the grouni and gasma redistio
grourd, selscted comparstive

To ystadblish an empirical relatio
Y

Murthar review ~f the available

1 compariscns and a refinement of

1 oeYininary.

are

computat ions may alter the existing values somewhat.

dats may dlsclose additional vsefu

T.e walues presented
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.hj-




¥ i P
I, FACTORS RETATING TC DATA LITERPHETA ' TON - ! : H i .‘ : . i
! : ' : N
1. Automatic Monitorin Statlons r - B f_wt_cc: R A ! ;' (P
M—‘ ('MA’UA'IV( FALLW Y AClivity ;’ f] ; [} .
A. Dinrnal Variation, Shortly after their instalistion, tne T INICATED 4y wrouare “onirow ' A
AC operated mitonmati: Woritors displayed a rmgular dbhima) vapi- AN Cixnep P Sawess : ! ' e
ation apparently cue to temperature change, humidity, or bots, : AT wieg \ : } oo
- The variation was as great ag un order of magnitide in some in- - ' N O = melayromaric wonrron]

i Struments, Por this oeson, the practical lower 1imit of detec~ | PR L 1 2 oo X 013 81aw1? (oncn 51cw tanmies
tioumlhontO.IIr/hrllﬂtcuchthodnimlhitm0.00lA-r/hr. H8 s RN Y H X Pereeoy Y S
faterpretation of radiation imteneities Lar. than 0.1 wrAr vag - > e SEhl PYERY M SE A

difficult and on one occasion, fallout of low intens ity was un= : ’ T g ‘ ooy 8
of!

“Vanuig

*noticed when it occurred, A later, careful analysis of the data
™mvealed thay 0,15 mr/hr occurred at Ponape after ROMEQ. Had thig
been known, a CPARLIR Survey would have heen executed ard it iy
possible that significant faliout may have been detacted at other
atolls {n the ares,

A review of the data and the instruments’ behaviour hag indicated
that the late night instrument reading vas in most Cases 2 re-
liable messure of low intensity radiation, In several instances
of light fallout, (Ponape-ROMED, Truk-BRAVO, Truk-TANCER) only

R the 1300 Z value was used for plotting time graphs, Similarly,
&t seversl stations only the 1300 2 values were used in coxput {ing
cumlit ive radiation,

B, C is0n with Cummed Fim, In those instances of suspected
fallout ore mal variation rendered monitor data of Quest ion-
able validity, the data Vere compared with the apprgprhtc gusmed
film analyses from the Yorld Wide Sampling Network.< In each cage,
the gummed f1ln displayed an increage 1n activity corresponding
to the monitor data, Thus, the monitor dats vas qualitatively
1ated, &n exmaple of the comparison of the gusmed flln
reulits with sutomatic mnitor values ig shown in Pigure 29.

Co Automatic Monitorin, Instruments Down Tine, Monitoring sta- [
tions vere out of sarvi‘:s Tor an average of 15% of the time from h
March 1 to May 20, Fortunately, mich of the down time occurred ;
P

i

betveen events so that useful dats as lost only at the following
stat long during the stated fallout periods: BRAVO. Kwajalein,

- ¥ake, Ponape and Beo Jima; ROMEO- Kusale, Ujelang, Tap, and Iwo:

Jima; XOON. Yap, and Iwo Jima; UNTOY, YANKEE, AND NECTAR- Joanston,

Underestimations., The values are tased or the recorded data only
which account, on the Sverage, for 85% of the duration of CASTIE,

~lhe



2.

<. 2 t Ujelang
Radfation furin: down time was oot estizated except a

whare down timm was ia excesy of 5CE. There the astimate is
also low becausa no data are availabl+ for the fallout perizd
BOMED and NECTAR.

s g tor data.
satensities wors cbtainnd dirsctly fr.m the mrd). or dat
5:::- blanks occur in Tacle II, data are unavailabls dus w ine
strumat failure of incorrect calidration. The valuss listed
e Los greatest iatensiiies iollowdng edca urste

Aerial Jurvey Monltoring

A. Fallout Arrival Tim: Applied to Asrzal Hcr.if.cr!.m’ \!3.:4: ITLisnt
AJLE, out arris imes are not gensrally <own for r...ep
Tslands coverad ia the serial sarveys, ITue faw sxceptions are
those which ware autcratic renitoring i.n:tall:mti:ns. Cu..ul:..\‘
and peak radiation conputatiors are necessaril; based for toe
met part on estizated arrival tizes.

ival tire at Rongsrik is exactly known fran
:;: i&v&ﬁ?m‘rmtc»r racord. For asther atolls on the si.ﬂs g
aral besring &3 Rongerik from Bikial, the arrival f.i.-:e? -:et:.r-ﬂs
arbitrarily assuned to be proportiz:nal ta the raapective i o8
froa Bildni raferred to Rongerik. Allowance was rade far’:e.; tha
tnitial rapid lateral cloud growth in tre first rﬂ.mus‘a. o e e
turst, Data obtained from Task Unit-l indicated that at e 10 .....&;
the cloud diammter had growa to 335,000 feat azd u'\e rate ?f g‘c:.l b
nad dimnished to a relatively slight amount. Pesk radiat.;:;. V. :i-
wre computed oy extrapolating the observed {ntensitiss to the es

mted arrival tires,

fron
rthern Marshall atolls on widely different bearix:.g?
;“tkiuth'thmw Rongerik, hence well remcved from the direct fallout
psth, the intensitiss cbservad duriag the asrial survey -n 3“ :&m
are tne reported peak valuss in the results. Gu:.uht.i.v: x_-a‘: ,;{,
<omutations are based on dacay assured to start from thase ceas

intensitiss,

¥ 3 A TS a il
Por the other evints, the gsak vilues are tahken as those ?.:::-. L1
on the D » 1 asrial ;urva;.'s unless later surveys of t.):.? S8 ool
indi.ated sduitfo.al fallout aftar D e 1. In‘.t:..eaetc.az? (ETea
t1® was arcitsaril, assw.ad to ba D ¢ 2 and toe lntans S5 wis
ured on the repeat fllzht were extr.pulated tack oD ¢ 2. T =

latize radiation valuos were co:pated esaucing £°%°C dacay frow the
poak vuluas, .

b et b et e e ntn

Povaaee

e e e

at ars st o,

Cumiiative values are not corrected for the slowar decey rate ci
residoal contaminetion from previous dursts. The Neglact of pre~
vious contamination ig part lally compengated by srn. ion by wind
and rein, a variable factor.

n% BAXER. Fallout definitely occurred at Mjuro during RAVD
a and the arrival times wers ascurstely sstablisved. But
thers 26o% no valid method of relating Lhese to the arrival of
fallout at other atolls in the southeast Marshalla, short of g de-
tailed analysis of the pertinent sateoroligical situation, Yow
vy, over Majuro, BAKER flight on B ¢ 2 very nearly coincida’ with
peak fallout there as measured by the autoois.= wonitor, Arbi-
trarily the peak intensities for all 1ilands covered by that f1i{ght
tre taken as the observod intensities,

For GOMEO, all survey values are extrapolated to R 4 k, again o
conform with the arrival at Mjuroe. With the lack of adifinitive
data for the time of arrival in a1l rem&ining events, it is assumed
tobe D 4 3 as » compromize valus,

B, Air Survey Background Radiation. Background-wes recorded prior
to atoll memsurement while tre aireraft was seversl niles from
the island. In computing atoll radiation intensizles, the back~
ground value (vhich varied by as mch as an order of magnitide dur
ing any rve slss.on) might be attributed to scurces such ay navie
gation s atrumente, sircraft contaminstion, skyshine, or s combina-
tion of theses, It haz been reasoned that the background could be
validly subtracted from the atoll measurement to obtain s net walus
of ground intensity. Intensities were computed by this meeans dure:
ing the tast series.

Late in the seriss, it came to our attention that significant ine
tensities may be _emitted from the ocean surfacs for several days
after the urst.} Thia phenomencn may be another factor in the
neasured background and cannot be disassociited unlcss an addi-
tional background measurement, such as at a 2ifferent alvitude, 1
availables. For any given measurement, thors axists the posatbhility
in one extreme that substantially the antire background is due to
ocean surfaca intensity. This value would not be subtracted from
the aloll messurement, In the other extrems, the entire value of
background muct be subtracted as was done in reporting data during
the serlese In no case did the background value exceed a ground
messurement a9 might hypothetically occur if currents moved con=
taminated sea water near an uncontaminated island,

-47-
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The values presented on Figures 3 thru 17 ard usod in cumputing
cumilative and peak radiation are net radlaticn valrves, 1.8,
back round has been subiracted from the uiserved atsll intensity.
It shuuld be noted trat low intenaity values may be ccasideradly
in error whers background lewels are ¢f the same ordar as the
measured atoll intensity.

C, Relation of Aerial Meam:rements to Ground lewvel Intensities.
Cartalnly one IntrinRic factor Limiis the agreewant which may be
achiyved batween any particular palr of corresponding serial and
ground meamurements, This is the vast difference In the effectivs
areas scanned by the two methods of survey. 4 sfingls ground lewel
measarement with & portable gamma instrument rogisterms activity
enitted from an area of a [ew square yards vhile the ICINTAMETER
at an altitude 02 2.0 fest or more sees an aree of rerhaps 10,000
to 15,000 square ysrds,

Tt is well ¥known that measurements on the grount will show con-

nsiderable variation over a relatively small area. This was parti-

cularly avident on Bniwetok (Parry) after tho late fallout carried
- back by tre lowv level trades after ROMEO. Gasme intensitles in
T the open Cver horisontal surfaces were up tc two times greater
than intensities in the lee of large obstructions. Similarly,
measurements near the vindward side of vertical surfaces were
greater than measurements over open horizontal surfaces.

In the like manner, aerial measurements can be distorted vy uneven
tarrain, scanning the lse or Windward side of s mountainous island,
and perhapa other factorse

After BRAVO, survey partiss reported substantial variations in out-
side mdiation measurements on all of the islands surveyed.

Generally, one asrial measurement should approximate the average
of many individuil outside ground messurvments taken over the same
general area, however, the factor of instrumertation must be recog-
nized as & variable. The energy response characteristics of porta-
ble instrusments commonly used during CASTIE differ from each other
somewhat and differ from the SCINTAMETER rather markedly., The re-
sponse of the TIB, for instance, is nearly flat abave 0.1 Mev
The characteristics of the AN/FDR 27C are somewhat less uniform but
above 0,3 Mev are reascrably flat. The SCINTAMETER, on the other
hand, pesks at about 0,25 Mev and has s uniformly decreasing re-
sponse from the peak as the gamma energy increases. The charactrr-
istios of the three instruments are plotted in FPigure 30, If the
instruments ar» all calibrated with C or red.um source, as in
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Pigure 10, the response of the SCINTAMETER st 0,7 Hav,5 the aver-
sge of grama fission product activity, is about §0% grester than
both the TIB and the 27C internal probe amd adout 100% greater
than the 27C aatsrnal prote,

Thas, it can be readily understood that readings of two different
instruments in the sane gamma {icld mey be different and even two
overlapping scales of the same inatrument may noi agree,

The size of the islands surveyed within the nng: of 2&;13 study .
apparently does not effect the valldity of the sltituds ‘o ground
L‘:E.muy’connnion curve, Caiibration fur the SCINTAMETERS was
performed over areas of various sizes including both small and
large islands in tle Eniwetok and Bilrini atolls. Data from these
seversl lncations agreed very closely.

Obviously, judgement is needed in evaluating radiation intensity
in terms of potentisl exposure whether ground measurements or
aerial measuresents are the source of datas

Y.

EFFECTIYINESS OF MONITCRING PROGRAM

T™e aerial surveys and the mitomatic monitoring netwerk must be re-
viewed together to analyze the effectiveness of the program properly
for they were dasigned Lo complement esch other. The program vas a
practical compromise between two extreme monitsiing methods, one He~
ing a monitoring network comprised of stations on each of the islandn
included 1n serial survey patterna (66 in the Marshalls, Carolines,
trd Marianas) or tho other being dally or more frequent Nights over
each of the survey pattarme from D & 1 repetitively for a nusber of
days following each event,

It is believed that the monitoring program did successfully fulfill
the basic requirements of providing timely fallout informstion con-
cerning the Central and Southwest Pacific and of document ing cuslative
radiation in those areas. The finforwat ion devaloped by this system
following the BRAVO burst 1s an excellent illustration of ite effece
tiveness in perforring the former function.*

#At 1540 M cn B day, the autosatic monitor on Rongerik, 130 NM gt

of Bikini, went off scale. (Maximum scale reading s 100 mr/hr).

This information, received at tha Task Force Headquarters aboard the
Estes at about 160C M, was the first i-dication of excessive fallout
outside of the ships of the Task Porce and Bikini atoll itself. A
radsafe monitor was sent with a scheduled island resupply flight on

the following morning to clarify the fallout situation whaich had been
indicated by the aviomatic monitor. At 2000 M on B day, & message to
Squadron VP-29 was originated on the Estes requssting the immediate
execution of flight ABLE., The request was delayed until that hour to
diminish the ibility of the survey aircraft passing thru the radio-
active cloud.( Due to commnications  difficulties, the mssage did not ¢
clear the Kstes for about twelve hours after it was origimted and the
flight did not leave Xwajalein until about noon on B & 1 daye HAt 1535 M
on B 4 1 the first inflight report way received from the aireraft.
The report included measursments over Ailinginee, Rongelap, and Rongerik.
It confirmed measurements of dangercus radistion made on Rengerik by the
radsafe monitor a few hours earlier, On his r dation, e tion
of Rongerik had begun irmediately and was complate vhen the rirst in-
flight message was received. By 2000 M the radistion intensities at all
stolls in the AHLE pattern ware kmown and plans were ™ :mulated for the
evacuation of additional morth Marshall atolls. By B 4 3 daye, all sur-
vey patterns had been executed including an improvised pattern to survey
the Gilbert Islands and the extent and severity of contamination !n the
Pacific were clearly defined, - -
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Altar BRAT0, greater interest developed in the extert and intensity
of fallout from the bursts. OGreater usefulness could be derived froam
the asrial survey data Jor this application if fallout arrival time
and pesk fallout values wers krown. Cusulative redimtion could then
be sore closely sstimated., “he installation of a rmonitoring device
on esach atoil would provide cthis information most accurately tut such
A1 enterprise would prove quite formidable. However, good informa-
tion could be obtained by a few stations supplement.ing those used dur-
ing CASTLE in the area of greatest intersst, i.e. up to about 300
miles from ground zero, The addition of Taongi, Bikar, Likiep, and
Ujae, for inetance, to tha previcusly utiiised Kwajalein and Rongerik,
wuld present « pattern of stations at no greater than 30° apart over
8 130 degree semicircle around Bikini, With arrival times at thess
islands known, interpolation to estimate srrival times at intervening
islands would be valid, The contimcus receipt of this dats at Task
Force Headquarters would be desirable but the difficulties in the sup-
port of cperating teams would likely be prohibitive. The concept of
the Ujelang operstion could be repeatsd at these islands with the data
recovered periodically by amphibior: airersft or ships. Most desirahble
would te the ‘ransmission of the data by telemeter if » system could be
developed for this spplication.

Night survey flights were not attemptad during CASTLE. Had AHLR pat-
tern been flown on the evening of B day when tha request for the fiighs
was originated instead of noon on B ¢ 1, the evacuation of Aflinginae
and Rongerik aight have been complated more rapidly. The night flight
wag requested at the time because of the potentially hazardous nature
of the fallaut situation even though such an eventuality had nct been
discussed with the squadron perscmnel. Actually, the message request-
ing the f1ight didn’t arrive at the squadren until the next morning .
30 the question of a night survey was nawir presented to the squadroa.
In the later events, the need for a night survey flight never devel-
oped, It is conceivable that a difference of twelve hours could seri-
ously delay s decision for evacuation or some other amergency measure.
Therefore, the possibility of night survey flights should be explored
and procedures established if feasidbls,

A fundamental oriterion for judging the worth of the aerisl survey
phase of the monitoring program is the accurecy of the meswurement of
ground radiation intensity. Ultimately, if the aerial survey is to

be accepted with confidence, it mist be shown that it can be related

to measurements taken on the ground with conventional survey instru-
mantee The relationship of SCINTAMETER measurements at altitudes of
from SO to 1500 ft. > miasurements at 3' fyrom the ground Wi th & variety
of instruments ls fully developed in Section VI. There are considerable
data %0 indicate that the altitude to ground conversion curve which is
pressnted may be applied with reasonadle confidence over different fislds
of fismion product activity,
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activity than grourd yjammm measurement, particularly where fallout
w2s of low intensity. It was also found to give earlier indication
of arrival, this prohably hecause of its greater sensitivity, There
1s reason to belisve thal these charactaristics would apply in Pacific
tests and aight prove useful in warning of fallout arrival.

A particularly gratifying ach lavement of this pro/ram was the utilie
sation of personnel, untrained in radilation instrumentaticn, for the
operation of the automatic monitoring equipment, This represents a
tremendous economy in the use of the scarce number of personnel

trained in redlation safety technijuese It has been demorvitrated

that s fulrly comprehensive mcnitoring program can be cont imiad aver

& protacted period without tying up a large mumber of trained persannel.
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INSTRUMEMTATICN

1. Aerial Susvey Wonitoping

Ae The SULTAMETR, Ganeral Description.® Tae JCINTAYETIR, a nelf-
contained, M?.uz',-r;g?, tattory oporated scintallation type grwne
detectcs witn A fast cespunse tinw, was used fia all aerial survwys.
The unit weigrs o Lintly less thas Tive peunds with batieries. The
single »w'ey sculn i3 1ivided loaritimically anabling severnl de-
cades of relintion (itaeity to Le resd without switehing arrarge~
nerts. T aodela, the He3-8 amd M-3L, have a range from 0,003
0 170 apfir and 11¢f+r only in battery cowlement. A third model,
the M=7-A, hust & mree Trom 0,301 to 12 r/hre This high level
instrumert war 1rvelovwd for tre 2ae of cloud tracking alreraft

and was ngeq atangivaly on the LGN f2ightes it was not utile
{rad in ata™! aurmre tat wvas servicod by YASL personnel,

B. Conversion of Aerisl “eamur te to Ground Yevel [mensitiess
An alr to groumi calibmtion prucadure wa~ oxr r the XTI
VETER at Fniuwe'k in Pabraary prior to CASTIE ind repeated at Pikini
a fow dagm o ar B4V, Similar calibreation work had been conducted
for the L0, syedaneesos to the SCINTAMETER, prior to its
use Tiring VY.

The ealibration rmc-durc consisted firet of condueting a "horough
survey of tha radiation intensity at 3 S, over wn wres contaninated
by flaslon rroducts fol lowed by measurersnts using identical in-
struzents cvar the sane ares {rom an alreraft at altitudes of from -
SO to 1000 . e ratice of the aversge ground intensity to values:
noagured At selucied a.¢'tudes constitute an atbeuallon curve -
vhich may be usad 4 udjusting sarial reedings tikan cver arsas of
unknown contamination to grouad lewel intensitisse.

There are severa] poesibla srrore snd variabies which. saj couse
variations in the sitsmatiun fastors derived.. Mece. arss radiatier
instrument arrcr, (L1is includes energy dependenseliich is dis=
cussed in Section V7, altineter srror, humsa errur;. irreralar dige
tribution of fission products om the grownd, fissiw product age,.
and variaticn {n ‘r« abscrption of different sectlitas within an air-
eraft and betwee~ sireraft. (Both P2V aireraft sad Hhelicopters wers -
utilised), Variation {4 !e area of the radioactiwe source may also
be suggzested 13 1 ssuse 3f varistion in attematiom Lsctor, hownver,
although the lzlawis ured for nelibration sites warved markedly in
size aad shape, ‘he attemuation factosy were not messyrabl~r 1iZferenl.

“2or detalled dascription of lartrumnts see "HASL-1C), WERATINC [RO(TINRES,
PALLOUT MENMITRING PR CASTIILM
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Thr following eal ibration studies were conducted in connect inn
vith CASTIR; :

loeat and Tats - Immtk
Eniwetok, Feb,, 195}

Jassr’ ! SC DITARGTER

OENE SCINTAMETER

GENR : Nuclear Inst. Corp. 2617,
Bikini, March, 199 '

WILLIAN - S soTameTR

o™ XDueTER

In addition, nesgurements taken by independent SUrvey part les at
Rongeiap, Rongerik, and Ut {rik using several different tyres of
irvey instruments have deeq related to vorresponding serial meeg-~
uruments with the SCINTANITYR during the routine execution of tha
ABLE survey pattern.. One other set of factors wag abtained
Persolael of the Yeather Reporting Element with both s SCINTAMETER
and

TIB, The record of the {dentity of the atoll where this wag
obtained has been logt. ) S

Alr to ground. calibration for the SCINTILOG WRE Devformed. by HASL.:
personnel in Newvads. in 1972, using TUMBLER-SNAPPYR togt sitem ag. -
20urces.. Another sat of iata, obtained by an independant group
using a T2 during the UPSHOT.XNOTMOLE series; is avatlable for
comparisen, s L et -

‘The attemation curve a;yrpncd% dtu-ing(um is si-oim»in Pigure ¥,

Mils: curve: 18 based upon data: obtained at JANEY then later substan-

- tiated: by tudies: performed at WILLIAM and YOXR and by miscellanecuy -

coincidentzl data obtained: during CACTLE. Thege aites represent -

- & variety of source areass :'npe ustance, YXE and JANET ace 1/8
;. #ile and 5/8 mile across respectively, ; :

. There s 0od agreement among the studies at the three selscted:

islands and between the resultant curve developed

) from ¢ s studies-
. snd the miscellaneous datas: The extrepolation of

the- attemation
Curve to zero altitude yields a factor of ? which is Approx imately

oquivalens to the aireraft hull absorptiocn,

Individusl sets of the GEXE attenuation daty d
sacn other and their Average atlsnuation curve
from the bulk of the CASTLE data, The two: sets

iffar mackedly frem
differs markedly
or data taken in

1.
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The aver-
The
Any
td
hdch

agee of the GENB and Nevada data are plotied an Figure 6.

It is felt that the effects of {ission prodict ase
typs of bosd, and tastrument snergy depencences are factors w

require furtber investigation.

Bavads on different ococasions agree remrkably well with each
_reasons for the discrepancies sre not clearly undsrstocd,
cosbination of the possidle errors msntioned atove may 2 rege
ponsidble,

other dut differ from both aets previously mentioned.

¥

high ilsvel unitas, Cao™

THe7-A 30als.

RBadium was used in the calidration of
the
ts
The ariginal mster scale calibratics on the TH=3-B and the THe7-A

Calibration.

4

™he THe}=C was found
The

aly whare intenaities were expected to bte
t.0., flights originating at Quaz and Cahu.

T ynits remained unclianged throughout CASTLE.
' -0 ssturate above 20 xr/hr requiring a special calibration curve
‘. 'for oarrect interpretation of the scale sbove that value.

laster unit vas used o

1sss than 20 m/tr,

- SCIMTAMETER calibration vas

generally checked before sscy use by

at Kmajalein and WILSOM cloud traciking aircraft at Eniwetok. .

29

-

Qe -

bratd
s  SCINTAMETIR mcintenance was perforred at Bdwetok,

, and Quass. - Alr conditioned working space was available -
Secause of the high resistances employsd in

*." only st Entwetok.

© the eircult, the excessive humidity altered their value whenaver
the SCINTANETER case was opensd.
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Calibration was likewise a tedlaus procedure because of high
humidity. Calibrstion contrels wers accessibls only by oponing
the {nstrument case so that a waiting pericd was required every
tire an instrument was resaaled to allow the desicant to beonme
effactive, Cecaglonally, calibration 5f sne lastrument would
require several days because of the waiting psriods. Frequently
the umidity was so high the package of dealicant could not com=
plstely absorb all the moisture within the lnstrument case after
it had been sealed,

High Bnck@ « The frequent use of severzl large sources by
pataonnel from other projects in the vicinity of the radsafe
tuil4ing, where the HASL instruments were serviced on Parry, pre-
vented calibration of the low end of the TH-3-B and TH~3-{ acales.

An increa P RPN Vo as sm-ale Py Qe o e oY
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of 40 to .015 mr/hr wvas noted at such times.

Fallout from BPAVO raised the background at Eniwvetok so that low
end scale calibration was impossible at any time; in order to
cont inue the program, a1l low lavel SCINTAMETERS were soved to
Kwajalein for servicinge On occasion, the fallout even on Kwaja-
lein wvas sufficient to prevent low end calidretion, although
these periods wers of relatively short duration,

Background radiation rerely interferred with the calibration of
the )}high level SCINTAMETERS, the minimum scale reading beirg
1 ar/h~,

B. Pield Operation. In field uze, the SCINTAMETEZRS were found
to be most satisfactory by task force personnel who used the in-
stvuments., Those charscteristics svhich wesms commented about
most frequently ares dependablo operation, stable calibration,
sim.le controls, single scale, wide range, and sealed circuit.
The last charvcteristic was particularly helpful for cloud track-
ing service since the inastruments were insensitive to altitude
changes.

Position ia Aircrsft. Our experience has si.own that the position
of the: Instrument within the aircraft must be selected so that
the radiation from radium dials on navigational instruments is
negligible and the shsorbing material underneatd is minimsl and
conatant. (A position over & gasoline tank is unders.rable).

17 repetitive surveys are plannad, the same position within the
aireraft should be used each tinme.

Al
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At times either aircraft vibration or rough handling affectnea
the vibrator-transformer {vitran) reed adjustment cauuslng erratic
bahavicr. To correct this; foam rubber pads we.¢ piovided i
cushion the instrument within the =urvey airersfs.

?amtu‘ Difficultiese Minor circuit difficulties bs ame evie
ent shortly after arrival at the forward ares ut these were
easily corrccted, Cirnuil component fallures wers tnfrequent,

Faulty cosponents were replaced from a stock of spare parts ain-
tained in the forward ares.

Battery replacement was rieceasary on the aversge aftar 20 houre
of meter operation. Replacement necessitated opening the instru-
ment case, fach time this was done whare an air vonditioned room
was unavailadle the instrumert remained cut sf servise for up to
2l; hours until tha =olsture had dsted,

The vitran in the power supply vas the scurce of tue froubles
which were corrocted sfter they wvere discovered. T eus weres (1)
fallure of the vitran to start when the instrument wee tumed on,
(2) notae causing erratic meter fluctuations. The first diffi-
culty was casily eliminatad by a simple adjustment of the vitran
reeds The latter problam required & more critical reed adjust~
ment or cleaning of the contai*e It was found that much of this
noise wvas being coupled inte ine circuit through & commwn ground
from the vitran and filament tatteries. Running sevarsts ground
leads from thede two sets of batteriss directly t2 the connector -
Joining the battery section to the cirmuit section eliminated the
necessity of a finc sdjustment of the vitran seed and also stadil-
ized seversl instruments for which a noise free operating voint
could not ba found by adjusting the reed,

¥, Recommended Modificationge

(1) Float point and gain contrcls should be accessible from ocute
side the sealed circuit cases

(2) Battery chunges should be puseible without destroying the
moisture seal of thz ~ircuil case. Oreatest utility could be - ..

realized if baiteries conld be integratel in & case that could be

plugged intc the circuil case suoh that a spare battery set coull
be easily interchanged in the field by a non-trained operator,

(3) The vitran should c: modified, possibly by shock mounting or

eliminated in favor of a more stable power supply if one could b
found with comparable high efficiency. ¢
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alor detaided description of instruments see SHASL-154, CPE2ATING PROCAXRE,
FALLOUT RONITORTSG FCR CASTLE."

(4) & eane should be devised to flatten the enerqy respoase
v charactoristics. . .

Fixed Instrurent tetwacl

Rach sutomatic sonitoring station was equipped with one or two
each of four types of mitomtic gasms soanitor. I additioa,
seversl etations close %o *he ;raving grounds wers eguizped with
AN/POR-18 Bs, portable gamsa survey lnstrumnts. unmanned
stetion, Ujeleng, vas with an sutomatic eight head air
a8 well a3 a battery operated sutcamstic gazmma {nstrument.
The mxiliary moaitoring stations wers sach equipped with two- i

Sualesr Instrumnt Corp. Modal 26104 portable gamms swvey insizumals. ‘
A. m pticn of Instrumentaw.

g _satomtic gamms mniters consisted ofs

(0) Tw uxits of N0 type IN-1-4, & 110 volt &0 cyols G4 tube

guma monitor with a quasi-logarithmic respcnse allowing & range
of 0.01 to 25 m/hr to be recorded on 4 linear O-1 ms racorder.
Ten

2) saits of NYO typs Th=3-4, a 110 wolt, &0 cycle cosbinstion
samdter altarnately measuring (1) the beta radicactivity from dust-
osilected on a filter paper and (2) surrounding gamw intensity is

”~~n

sessrdad for fifiy ainutes every hour during which the dust is col-
1000ed on filtar paper. The bets from the Just sample is counted
kgrousd from & clsan section of
f1l%er paper i3 counted for the remainizg five xinutes of the hour. .
Soth channels use (X tubes and the circuits are logarithalc with
the gamma rangs from 0,01 to 100 sr/ir and the bets range fron

100 to 10,000,000 dpm. The recorder is & standard 0.1 ma linear
recording milliameter.

(3) Two units of NYO type Ti-l-d, & 110 volt, S0 cycle G tube
tor with s logarithmic Tesponse sllowing & rangs af 0.L

to =, ta be recordad in a linsar O-1 ma,. recordsr.

Two units of NTO type THe2-4, & battery operated yama mont-~

tor with & logarithuic response allowing a range of 0.01 to I

se/ix. The surTounding gamea intensity is recorded for five rir t.3

sach hour on a 0-1 ma. linear recorder.

The batte rated ~head alr samplers, NIO trpe TNe3-d,

e consecutive ons hour L s s on one ineh dlanter
flter papers. Dust beging sutomatically vhen the sur-
romding gamss radiation extesds & preleterzined valus} 0.1 ar/ix
vas used during CASTLE. .

scintillation type survey zsters manufagiured for
ve full scale ranges af 0.5, 5, 50 wnd 500 rfte. Thrie
ware provided to certain automatic monitoring installattons to
W/ﬁf the autoratic units Lf radiation intensities exceeued
-, .

g % mw %, Node] 26104 survey meter uses & i
ERe. Tores scalas provide maslmm realinss of 0.2, 2.0, and
2 w/wr. se. Anstrumnts were sent from the NTOO via AFOAT-L
channals to the auxiliary stations. No malntenance on these ine
strussats was performed in the forwerd area.

5. % :t-l%"m The automtic monitoring instrumsnts wece
at Yarry d for maintenance and calibration pricr
to their He*ritution % the ;onitoring stations. The recarks

made =g conoerning the effects of sources on SCINTAMETER
emua. are equally applicabls to *he automatic uaits.

C. Fiald Guersticn.

\L e The THeled, THl-d and the gamss channel of
& diurnal variation in radiation resding which
sdversely affected the dependability of the radiation ssasursments.
below 0.1 sr/hr. This was a continuous source of difficulty dure
ing CASTIR.- Fisld tests were conducted without success during the.

'mm FIgan to detarmine the cause.

The izwestigation was contimued st HASL, Nev York, whers the re-
sistame of the bakelite insulation on the base of the Antcn 310
R tube- vas found' to change with tesperature..

' here are othes factors likely ta contriduts to the: diurmal vir.-

ation although: epecifia informatisn is as yet unavallable., Tis
effect of mmtdity is strongly suspected. The (M tube ard sevaln
Mgh resistance components are sealed in & tudular casing whicn
constitutes the probe on. the. autcmatic instrursnt. 3Since this
tube is not disturbed during normal maintensnce, the humidity has
no immediate effect on calibration as is the case when SCINTANETEIG
are opsned,. Howsver; the daily heating and cooling of moisture
which may seep into the probe over a period of tims may be partly
for erronecus meter indications manifested in the ii-

' . vesponsible
urnal variation..
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dign Volta,m Bourds. & fallurs comcon ta “hesa unite accurred

1 vollage bDoaras, These beards were also bakmiite and
Qperently the nigh husmidity gncounter.d reduced the insulation
fesistance o the point wihers sufficiant currsnt flowed [roa
bigh voltage points to ground to burn tha board. The lsakage re-
actance of the tranaformar in tha 4. .. untts [(TH=Y & snd THL-aY
was high enough to prevant sxcessive current in the prizary so
that tre short would tomn Shrgogh wio ot 92 zirslll Soceaer
opening. ILn the D.C. umit {(TN=2-d) the excsssive curreat drawn
discharzed the battery. Bakelite boards siould not be ussd in
Wi high voltage saction of equipment tgo ne usad in

WreEs.

Coregplated Line Voltam. &t moat of the installations; iine volt-
age and {requency vere maintains<d a> atandard levels only during
the upper level wind cbservatisns, Voltages as low as 85 volts
ware chserved during malntenance visits and nwar Lhe enxd of the
oparation conditions may have been worse due to the fusl ahortage
a% several stations.

Water damage caused termporary fallure of several instruments.

atler snlered the icstrumenta due both to hsavy wind drives rain
and condensation, The forrer was the greater factor and was eli -
inated by placing sheds over the unita, These sheds were usually
constructed with the monitor packing case, supparted by fowr la:a,
inverted over tha instrumsnt. The condensation could not be stopped
byt this elone dd not causs ary instrumsnt faillures,

P24, Several marcury batteries (Mallcory 3084L8) went bad long
ore the expected end of their 1ife arnd showed signs of laakage.
Bxoept for coe case, this cccurred ~nly in those batteriss from |
which several cells wers removed to ootain Be voltage. Evidently
the stress plsaced on tae cells Dy this operation is excessive and
aother method of varying B ¢ should be devised. A faw of these

batteries were received with the polarity, as indicatsd oo Ws

_ casing, revarsed.
The two bars supporting the recorder are not strong enough and
undar the welight of tha recorder, preszed on the battariss cutting
‘their casings. (lyptal paint, which was used to insulate rivets

from the metal tass plate did not :ta;xi u.; and several shoerts
occurred.

Thei=d. The major failures in this ts-e unlt cccurred in the beta
sectict. The papsr drive mschanism broks down in almost every

Iy
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: the mntor cavid he rs
i
; presst to trigger st 0ol =/br,
5
: Al
i & portable sowrce and garma survey instrument,
i{ oot trigger 1 the gamma fleld.
]‘ D. Recommenasd Modifications.
%
H
paper,
of the dstent on the stop can.
3 . mould
mately 15 days.
the pusber of samples taken,
i
!
. the unit,

e

.

#¥ery unit, The contributing faciors nare were ths tendancy of

the friction e WEten up s4ainat Lhe mounting rlate and
mtal corrosion. The former preventad feeding of the £41ter sape.
shich stalled the drive motor., The sverhbeating of the matar in
adivion o L3 rust caused DY exceassive m:gdz}- dsually frose
the mtor sheft putting tha dust mocitor out of Comission until

3
i

Di=5~d, Before being placed on Ujelang, tre dust samplers wers
On subsequeat visits eftear bursts
the beckpround was often grealer than the trigger setting, In ’
srﬁ:ﬁ %o suady the inatsument for the {olluwing event, tne .rigger
sstiing z‘ncufa.fu.y had t be raised abave the current backzound
A0 EXAAUARE conwrol on the instrument permitted accurate
adjustmsnt only by cumberscms trisl and srror procedurs utilizing
Gensrally, there
l;ad.ng inmftichm time tcf this procedure, the setting w.u sdjusted
“ so== Valua, ouly spproximately imown, such that the unit would
Beciuse of thim, the cameitnms tins

for the pext event cowld not be sccurately eatablished,

:':-é-t; 1:’“ fﬁm.: clult:g should be made with & reversed throad
wild b to sen, The paper drive motor i3 heavicr
sod faster thas required. 4 smaller mator would allow the paper
seel supporting plate to drop lover allowing o isr loading of tha
Also the slower drive motor will eliminate over-running

A method of stopping the papsr after 1t has traveled tirea ircoes
LacTense ua:‘m. cftl i&ur paper roll from 8 to approxi-
presant, amount of r s
controlled by iae radius of the takesup rulp:t;’;chpﬁmr:‘:fi: :z:h
8ince 4t L3 necsssary to have tno
drive set sa that thres inches L5 *raversed with the mramus rodiss
y.u open space betuween samples becomms sxcessively long as the rcl‘.P
x‘j used, 4 rubber pinch wheel sesembly shich would be aimis in
dexign could be used to fix the amoun: of paper travel,

Replacing the bLata QM tuhe or servicing the oircuit munted it ...
the lead snield 1s Lifficult, requiring almst a corplets iliur.l-
ing of the mnitor which 13 extremsly difficult im tim field. © .
¥hols section should be mounted o & plug in the rear of the l:oui

shisld which is easily removed without disassembling othaer parts 50

&
h



L PULE |

o BT sl o

o AR AT NG o A

SO S o

To siaplify calidration, the comon f{ilament voltage control of

. - the beta and gamas amplifisr tubes anould be eliminated in favor
s of individual coatrols. -
« A calibrated control shuld .e provided so that the trigger
- [ can be changed easily to a differw:.’ known value im the
| flald. ,
A davice to provide a record of the start of saspling tiss should be

incorporated in the sampler unit.

ease field maintenance and calibration of the contimu~
high voltags should de incorpo=

from the monitor and {t is ot possidbls to adlust controls
and watch the recorder deflection simultansously.

T 5t ¢ imit BB st 2 i o
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On the Besis of sxpsrience guined during this cperatinn, the Sollssiny
mdifisations are proposad fof use i Ay NUher mRlloriag ;rogrars
of this naturss

i ganeral pattern of aulcastis montitariny statlors

inalvied for CASTIR, provide gusnle-watsw erisi:ng % evnel S

- forwing & semicircle orisnted to the east artd walildls JOO miles ¢ e
test site. The mont practical instrliation 7Tor chese mgplerwntil s'ue
ticos would be sutomatic, Batiery opsraled, wrexred epiliwnt, o
possibls thay should be squipped to telemeter. THe laocatisna shoull Lo
selested on the bagis of accassidility Jy ailr or arface vessel a3 wnll
as dlatritution arcund the taat ares,

Yeally of blewesly visits would be nedessary o matntenance {ami etz
TOORVrY in the avent telemtering sannct bw utilised),

2. Duplicate imstrumsmtation is essential &t unmaawed staticns s21 13
otrongly desirable st samed staticas,

Jo 40 altecnative to M wo.ld be ore friiuent survey flighta covars
ing wore flight patterns following each ewsat, slihough this would nct
provide the same precision of {allsul srrival msasurenents 23 would te
sbiaimed by the ground stations nor would .mak valiet necessarilly e

. obtained, Daily flights each of the ALLE wod BAXER patterns up %5

oF aix days after each event L1 addition %o normal ssheduling

© would euffice to detact late cccurring fallowt and establie-h fa)lout
arrival time to within a 2 hour peried, .

ad saw

a mirime requirement, each flight. pattees atould be sxscuted sher:ly
.Defure sack svent after the first to mssgure res{idm} contaminatfcn ine
It is only by this msans that: the fallout Irsn suzcesslve

. sccurately computed from measuared walues. Jurtag TASTLE
1% vas found to be impoesible to schedule b.3@ re-survey fiijhcs .-

B = 1 because of unpredictable delays in dptonstine the test dav..':

and frequent conflicts with the survey squadrom's othwr condltments
wiich were heaviest prior to D day,. Thersficre, in cases of long ;- rieda
bétwsen bursts, re-surveys st regular five day tntervals are suggd©tad
ta emsure the cwrency of residusl costaminatio» dats.

ke Develop procedurss for might survey £1ights. Sach praceciras dteii!
probakily provide for omitting islands with mountalmoos fterrairn.

S« TDevelop procedares for differentiating srong ths several ascur¢«s
in-flight radiation to permit proper evaluation af ground intensiry

t
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meaguremarts, The scurcos which say cbscure background mesmsurement
for correciion sare siyshine and sea activiiy. The proper spplication
of shielding 2t the survey instrument could eliminste subastantially
a1l radiation criginating in and on the ailreraft,

6o Automatic fissior product dust messcTing instrunents should bde
perfected and utilized at stations within three hunired miles of the
test ares.

Te A contiming effort should be made to ccrrelate fallout density
per unit srea of ground wilh radiation intensity. Sampling by gumed
£1lm or equivalert should be done at monitoring stations.

8, The successful mmasuremsnt L faiiout over the open sea from air-
craft has been demorstisted.) Perfagtion of this- technique holds

e B Pon mme—mbe awmYeabbam AP PaVYlimid madldamwme o ba bean
groal Promise [OF EACCUTREE SVRAIRLIIN 24 [SILLUT PRLVSThS Up W

o three turdred niles downwind fyom megaton range tursts, Although
the aerisl mirvey program described hereiln was not designed for that
particular sarvice, the programs could be crordinated for matual b-refits

A. 3urvey sircraft enrcute betwsen lwc aiolls can msamure sesa
radiation ai & corollary mission, Toward this end, survey

patterns could be =0diflsd within certain limils to exanineg
areas of particulay isterest without impairing the atoll
survey functiong. Wasteful overlapping of survey miselons

could be avoided in this mennar.

At and - -

i, Atoll radiation daia would suppiemsni ine ssa surface data,
brosdening the scope of the studye

C. Under suitabla circumatarces, the atoll data would provide-
a direct relation between ses measursents and ground activity,

D, Immediste exact kuowledge of the fallout path direction, de-

A Y Y e A e e VA VW AN B o
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ticipating sppropriste atdll survey requirements.

9. The ronversion of rediation mesasurement frow the sir to ground in--
tensity should be more sccuretely derineds Phenomenon necessary to te
studied are inetrumental energy deperndense, effects of fission product
age and caposition, and the relationzhip of ground intensities as
deternined by air measiressnt 30 ground intensily messurament by con-

ventiona) portable survey instrumonts.

10, Recommendations eoncerning instrumentation are included in
sm!ﬂﬂ vI.
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