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ANS TRACT———

‘ ASTLE,; in offsite monitoring sregram was conducted in the Central

oe awest Pact fe to document and to provide current meassrenents ct

ant aeynactl va fallout. “avy patrol alreraft, equipped with gare radia
neeetrunenta, were iispatched over planced reutes to neasure ree

eeas orasence hat heen detected by automat +: FaeEse mie

‘f these were collecting a cuntimous meord on selected v es

“a pall, caroline, ard “aviina Islands. kir suvvey amsutements ere

ne tact to grounl intensities inmeciately unm receint by reans 3f mt

erres permitting anrrs ist of tea radiulopi~? situacvion over a

we nreed areas Auxit tary stations ».Uélding dally samme neamiserents

Meee oeated beyond the network of automatic stations.

umlative and peak radiation dosage were seacu red, or cormted oremee

direct reagirements, for all islanmts in the actomtic aoe oa

(atanda within tne two aerial survey ratterns east of niin the

‘ie enhall islands.

sumlative cadiationYO accounte: for a major cart of the tetal cumiat ve

seedinctng the program. Tha greatest radiation rates xtra.

Cs , ¢ rfr, securred at Rongelap after BPAVO.
from dicvet measurements, 12.6 r. , ; oss

4 {s probably occurrec at varValues ‘oth greater and leaser than th atv mS sation

1 : test estimated cumulative radiattolatands in the Rongelap atoll. The grea

scaurricg from any event until the next following was 190 r aegeen

after SUP. The total cumilative radiation at Rongerik was Le

4 thod combined fixed contimous stations and asrial surveys.

~ ieantagee of cach method was utilized so that they were Stnya

ttapiA, accurate informat ton about radioactive fallout was provi af

means wich probably represents tia maximen in economy for such exter!

coverage.

The SCI APTTER, a sensitive, wide range scintillation type zanm netor

was damnretrated to be a dependable, very protable, facile aatrument for

Serial monitoring usee

Trereqaed acouracy, mlicbility, and orecisios can be obtaines for future

vurveya of hig nature through certain suggested modifications.

~wil-

 

Te. INTPOT CTIONSeals

1. Puspoges At the request of DINCYALELT the Soalth ard Safety
Laboratory of the New York Operations Off.cee organized and tireant
a Drogram to document radicactive fallout “rom CASTLE in tre Sapir
and Southwest Facific, exclusive of tae Proving grounds
fallout infir ation was to be made avel able to TIMCVAIELT following
gach detane* on. he propram was to de patterned basically on che
NYO monitoring system developed for IV¥.1

e) Currant 

 

The information derived was used in the immediate estimation of raiio-
logical hazards In heavy ralicut areas, The loc_ment a fallow. coastde
tutes a recomt of cumlative radiation produced cheing the 19h serirge

?. Organivatione The sunitoring oroyram was olamnsd and directed by ithe Health and Safety Taboratory, Yaw furk erations Cffice and ac-
tively cunne ced by several xzeneies, ASL orzvanized the furct lone
of the narticirating agenc les, developed greealires, ani furnished 11
monitoring instruments erplcyed. The Pirectar, Wealth ant Safety
Laboratory, was in over-all charge of the program. The Protect Cffirer
CHAS".) dlrested Speratans in the forwart area. Orerations were ex-
ecuted in acenrdance with the overating plan "VASL-1Sh -Operating Pro-
cedure, Fallout Monitoring for CASTIE", Monitoring iastrument cal‘t-
bration and maintenance in the forward area was performed by the PASL
staff. Joint Task Force-7 Headquarters orev ided logistic support andmade available communications facilities tn the forward ares.

The instrument monitoring pregram censisted cf the following oteratlan-
al subdivietons:

le Fixed Instrument Network

(4) Autom*tic monitoring etatisns
(o>) Auxillary monhoring stations

2. Aerial Survey Monito-ing

Fixed Instrument “letwork

The U. S. Weather Bureau, the U. S, Navy, and the USAF Air Weather
Service operated fixed automatic gamma monitoring stations on sites
selected basically to create a uniformly dist-ituted pattern relative
to the test area. The availability of facilities for the oneration
of monitoring equirment was a factor which Limived the mamber of atolls
which could te utilized. Uniform distribution wa reasonably well
ach feved particularly within the “rst Territory,

 



 s

The natura of the automatic instrvvents w.t such that very little
attention was require? furiny normal operation. The functi-a cf ta

station personnel was tc read and transit the iniicated raciuth:-
data. Sxcept for a simple triefinz, none of tre personel were
-trained in the use of these instrutints nor in the field of rasii-
“tion safety.

 

The sites af originally estat iisnadt wers:

Location Operating Azensy

Iwo Jina ans
Quam ads
Truk USeB
Yap USwB
Wake USB
Midway USM
Rongerik ane
Mafuro abSe
Kusaie dese
Ponape AnSe
Kwajalein USN
Ujelang HASLee

eJTPe7 weather units

eeUjelang was unattendud, Data was retrieved neriodically by HASL

personnel.

fomB eda portable gamma instricnt (Scintineter) was placed at
dohnston island AFB to intercent the ARAVU cloud believed to be
traveling east irom the forward area. This was replaced by an autce
watic gamma moritor after Rongerik Atoll was evacuated and the autco-~
matic monitor removed from that site. Jonnsten was the orly locati--
east of Bikini and approximately in the same latitude as Rengerik with
facilities for mnitor opvyration,

 

 

Shartty aftur the firgt event, the Cleat cores listed slarise. vere
dise nvinied.

“he locations fF all tre instricent ronttorinay -fatiors ae rt tte:

tr Fiyure t,

Aertal Mor itoring

Three Navy naitre? sq cadres were assipred vo exemite qaertail or rev
missions. wage cers T-] at carters Poiet, “ab., .   

at Wwiatvieir,

  

Mi0T., and Vile Yat Apina, “nam. Chey covered feanignated caeitie latin

eroicg Accarting Uo the fol owing? catheras

VP228

ABE UATE

1 ¥walolein Ll Ewadatein
? tae ? Kusate

3 Usae 2 Pirgelar

!, Notho ho Moko
S Bikini € Prnane
KA lingsnae A loalarge

7 Ronpelag 7 Kwajateie
® Ronper ir 3
© Teongt 3
10 Adcar TO Masuro

TL Utirhe 1 Aur

12 Taka 12 Maloelar
13 Atluk 13 Erijibd
Li Jamo Ly Wet te
YS Liktep 1S Fwaltalein

14 Fwasatein

oo BaASY ox

1 Guam 1L tuam 1 Suan
2 Rota 2 “amonu ita 2 Taferut
3 Agieuan 3 Trek 4 Saranten

k Tintan Lh Losap iy Yeot Fay:
5 Saipan 5 Namo bile ¢ Tfalik
6 Parralen de 4 ltkrunor 4 oleat

Medinilla
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It, MEO

The rropram wat 1 intesrats Boe twoocrdretsies of monttoring. “he
Cirst waa a natecre ot x - tonttering staticns reporting data reru-
larly to the Trak * Sree he secant cans isted of aerial monitoring

Tighta by “aye pees sqiadecn alreraft over arectf{fed tstanrtea fle

Towing @ach bursts

. s etee
le Fined PrgtotentNeteork

Saneral Tee eiptatse Me fixet network inks tally consisted of eiphtean

jana monitorény gations chieflyin the Marsnall, Caroline, and Vari+
anh Telanis tut ectend(nd to tre Pailiogines, Caco, fawalt, and Alaska.

he mimber ard tecation 1 the sites wera screwhat modified in the

course of ta teat series. The stations, with one extention were
manned, and repurts of gamma paitation were trarsmittad repularly to

tha task force at xix, twelve, or twenty-four hour intervals eoen?ing
an theip pegitinns relative to the urov ing, grounds. The twelve sta-

tions within 15nautical miles of the oroving rrounis were <uis ped
with L2G v AT autema’ le cont'nuously recording gamma moni. ory} aving

eof «OL te to mpfr. A battery crerated automacic monitors
on one istand (Ujelang* where facilities for a manned sta

Data was recovera!l from this station after

& rang

was placed :

tion were unava ll rt ite

each burste

: = remote stations heyond 19CU miles were crovided with nortable 3M

survey {natramenta having a range of ©.0l to 20 mr/ir. Twice daily
measurements of focal garma activity were transmitted once a day from

thase stations to tha task force.

Data wns transmitted dy admin.strative teletyne messy ces from ult hit
four stationa which were weather otservation vosts m. intaingd Sy une

task foren. Faltcut data fron these locations were upcended te rau-
tine data trareminsions wo the tark forea weather central.

apationg The principle reason “or establishing the icst -ument acrd-
ork wae to provide a reliable fallout detection system by
neang of which terial surveys could be selected and timed to rroduce
a ninisum of negative flights. Increases in radiaticn intersiti x at
the autematic aonitorirg stations were kncewn at Task Force Meadquarters
within « fow hours after their occurrence.

*lratriments are feseribed in Section VI.

> ‘
The gazma intensity at each of the auton. + atath ac (excerpt Use.

was recorded at 0500, 1200, 1800, and 24 2 daily cy resiact 9, rat
ing personnel and transrittad to the daol representative at Tic Force

Headquarters.

The instruments were routbiely “heckeid each 2for proper ra uot
Tesponse. This test, wmicn cons.eteu ano.
to @ low intensity tuitton source placed neous
means of detactia. circutt f-ilures. Two.

and Xwajalein, visited the -.:utoring static
calibration aid to effect repairs as require 4.

   
  

 

Many of the wonitoring units installed were wousnei ts record thy
beta dust concentration continuously a3 » we eed Pe dhati une LAH

fortunately, all of the beta chamels failes 45 a reaalt of varLiavs
mechanical and electrical difficulties after snors -erlois af oper.ti on.

  

 

These mc .aurte ents
were obtained by scanning « small grouni area {roa a height of t->.¢
feat, eter reaiin.s of less than 0.05 ar/hr were attribut od tec,
Bound retiation and were reported as nesative values. Data sas tr
egtted dally from gach station te fask Force Keaiquarters.

ske-

The instruments were tested aach day for correct. operation and radia-
tion response in a manner sicdlar to that e-pluyea for the autovutic

monitors, Faulty instruments were replacea after notification of ToC
Project Headquarters titu channels.

Receipt and Utilization of Mixed Nutwork Data. Raviatian inter it,

Yeports were tabulated chronolocically S. location az they wer. re-
ceived at the Task Force H.adquarters. khen a reported increas ‘as
indicative of significant fallout, a survey CLi,nt aver a pattern
which included the isla: ; “ro- wuleh fie re: rt urpiaratii wis ree

quested of the appropriate patrol g.usiron, Froct the rancrt recy a
wpon completion of tha suvrey CLight, a corpresensivea cresenativin
fallout intensities within the velect d pattems was made a.calail °

  

  

 

   

the tas. force raidsafe of.icer and sther int-restei task force yo. ne

In asdition, the contin.cd transe a-P p.shata nc data Pras the wet
toring stations provi 22 ane curtain ou ae ok patentlel rasiatis
posure at thase locations. weekiy cu arly os Cumulative eapuw
were tabulated for each station.

  



 

Pann
  

Tereral Taeceiption. Arr‘. sicreys wer

 

8

planes oaqcdp ed woth SOU TAS ESe, gearitive, wife ranve gare
selatiliation Snstrivertes capable of ~eae ries getuot | res
ofan lit saa “OH omrtse from aliitades Of FON, or ereater,
Siryey Slight 7 were wate cover creedeteocmiran pattern) tanta adits 

 

achiave axiom coverage im salacted acreage tears Inccudes

tre Marshall, Gar ine, “arinnay ard Yawaidar ands. Tata sac
triramithadd te the wick Soree reorsiorally from ervey abreraft in

from the wpiadror hase at the cracls

 

  Ete byt more penera® Ly
af each Miipht.

“paritione The scintareters were onerated in Slight oy alrerafe

crey rembers triined in the¢dr uae. Usually two instrumerts were

carried, one reserved as a arare. “he secintameter crerater reno rlad
beckrprrund reating, pomition, alvitute amd radiation tatmenrity fo

each island in the survey cat ern. Jarksrouad san measured during
the adpreach to each istard at a distance of several niles. “hese

data were traramitted ti Trask Force “ewlquarters were ‘le intensity

at the atated altitude aver each istand was comynrtes to ground in-

tera'ty bv Treant of a calloration curve. .

Measurenents were zenarally made from an altitude of -'. feat. Were

the upper range cf the instrument (160 mrf/ne’ wag exceelad at ore fhes

the neasurement would be rescated at signer altitudes until a vaiue

within the range 7f the {natminent wast cbtainal. Altitude wag reas-

ured with a radio altimeter. The ratic of ground intensity ‘o the

intensity at tne operators position within the aimratt at 77°C tM. ig

appreximately 1. (Scintameter calibration is described in Section VI}.
The low and of the scintameter range 1s 0.002 me/or sot at theoreti-
cally the minimal detectable armind intensity fs O.017 arftr. In

reality, the minimal detectable value is controlled primarily ov the
gama backgrvind. This backrround can be caused by cosmic rays,

nay cational instruments, fe reraft contamination, and possibly resi~
Seal bor> debris an tee wire “he oractical lower limit during CASTLE
was in the order of C28 mr/ir.

Following SPAT", sur sey narties, out ashore ab se~oral atolls in tre

area of fea yiest fallout, recomied large radiation intensity eradients

in darsct ons accreximately normal to the fallout patr. At Rongelap,

aoproxirately ainety miles from ground zero, a difference of an order
of magnitude in pamna radiation was noted Latween two opvagite ends

of the atori, a distarce of about “C miles. Tris evidence was sub-
stantiated hy #SLE CLizhts repeated on B 4 3 and 3 ¢ 19 during whirh

Cc‘Iustre: ats are described in Section Vi.

Reasitements were “ate oyer
anfelt illferences betyees

Ronpeals ard foumfola dis‘.

These large gradfents were
meter operators tad not
Sstards Lo rveved within

@ stantardize subgaqient acrin?
MtOll waa selected foe reicere-
with FOMEC are in referensa ts

The plarned method -¢ valootir.
monitcring statiors was tracplic4to the eyacuttion -¢ Roncer

vatterr ARTE nraved to he the

4air particle tratectery forecast,
of the cloud being over the northers
Caz’ s were reasonatsty reliable fora
hourse Usually, & forecasts staced ¢
by (ff # 2h hours. Sirveys on D i
of contaminating survey aircraft
thra the cloud detels youle -robal ly have beafreraft from furtser low intensit: measy
erally not forecast to he coor rete, ia
late on D day or early oD & le

 

  

   

a 2 ~2 8 Pe at stray

“ear red at

acetis,

SEANT Aayt ee int ge

meas

 

i each
on mer ints begter ey

fis based sp penopte cram
after TAY Ine

a, the enly ereverl a ’
: “fe nay yreund station tn ¢ vorbit, Wu. abner lew) Winds rererally fren ts . a nethwesA restouseN:l anid ~terns. [t was disnatchad routinely on 38 1yoon .

west Lo sothuest,
at ome -f 4°) cat—
efore this was dore

S were reviewed for the pnosaibtt ity
Varshails on 2 & 1, The fopns

trb thoes ta
heyonn the YUperet ais

AY were avoided because of the v isk
The very least resutt, of flying

en the elimination -F tre
fements. Fallout was ,en-

the norttern Marshall's until

%



  

Taranecoinany eemee

 

 

  
le Automatin Monit-rring Stations. Twelve autematic monitoring sta-mRee 7 Seepom se
torr were Originaily installed for CAST £. Eleven were ocerated
contimousty turing ‘he Series, .,esa were? Iwo Jira, Tuam, Tron,

var, Ponace, Fusale, Mafiro, "wasalein, Utelang, dake, and Jotnston.

 

Gamma ‘rtensity yergua tine after o:rst Gs plotted in Pleoures 3 thru

14, for thoze locaitons where sipnificint retiavion Cpenerally greater

than el arfir!) was ceactred fo lowint a nartioutar avent.

Rangerik- (BAT Arete. Ne owontter tata dre available after 3 & * hours

UFGntencity axcecded a upper seate Limit (106 arfee?.
Sediicire the AUUE survey measurement at B& Wo hours, an aatication
of the reak radiation vtlie may be cbta.ned eprashiecally by extrinolst-

ing the Automatic gamma son!tor curve abaya 1°0 ar/hr and extronolat-

ing tre ADEE measurement hack on a t7- 8 decay curve until the twe

curves iptersect. This is shown on Figure 17. Sumulative radiation
from U9 (Paragraph |, below’ Gs commited for Porgerik using the seak
radiation value abtained frem this synthetle pesch.

 

  

 

 

Reta Cust Concentrations No beta dust coneentratis-r wera abtained

from the manned autematic stations. At “delang, the ‘nw nec station,
beta dust concentrations wre cbtained only for ROYEOD (8a, .@ TAI.
Theug ‘7.1 eight ‘ead dust sarpier was serviced orior to each mvrent,

a variety of cparational amd instrumental aiff icuttied pereraliy

rendered the irstrument, inet fectual,

2. Auxiliary Monitoring Stationg. Remote stations at Sabi, Shor,
and Anchorage reported pamma radiation dai?y througiout CASTLE. Noa
significant radiation was detected, f.¢. tnere were no mtasurenmnts

greater than ©.°5 arshr.

j. Aerta? Monitoring. Thirtyxthree aerial survey missions were f.own
during CASTLE. Of ¢ ase, fifteen followed ‘attern ABLE and seven fol-

lowed pattern SAYER.

 

tttern KING, all survey catterns were designed

FING was improvised following BFAVO to sur

Tt was not retested.

‘Wath the excention of .
prior to the teat ser ’:se

vey the Gilbert Islarcse

As a result of the witesorend and umugally heavy fatlout from JRAVO,
all survey oatterns (axcept HON®} vere arbitrarily executed te detect
any areas of unmisrected fa lout. In ali ef the following everts,

"OW ig Identical te GECRGE excent for the direction of fligtt.

elie -
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wonitoring station reports were used as basic criteria in determining
the need cf flights for all patterns except ABLE. With the elimina-
tion of Rongerik after "RAVO, there ves no monitoring station in the
AZLE catterne Consequently ARLE wag flown on D ¢ 2 afver each event.
This ws necessary because of the consistent upper level westerl ies.

 
The air survey measurezants, extrapolated to ground intensities are
Plotted in Figures 15 thru 26.

ke Cumlatiye and Peak Radiation, Cumlctive redistion is listed in
Table 1 for all atolls Ta the KBLE and BAKFR patterns (all of the .
Marshall group cast of Bikini) and for the islands compriging the :
wat wmatic monitoring nvtwork. Tie values at atollg within the other
Survey patterns amounted to so little that they are not included ax-
cept for those with automatic snitors. (For inetance, the totel
cumilative radiation at Ponape, in the CHRLIX pattern, wee leas than
SX of the permissible exposure for the test series).

The cumlative values were derived either by integration of direct
measurements in the case of the fixed stations or by use of the ‘fay-
“figner decay formila applied to the initial measurements following
each burst in the case of aerial monitoring,

The sum of the estimated cumulative gamma at the 10 Listed locations
for the 26 day period between BRAVO and ROMEO accounts fer a major
Part cf the total estimated for tne entire :eriess: " . .

These values are cosputed: for the
Period from the stated event until the next and for thisreegon un~«
Goubtedly include some carry-over of contaminatione

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

 

Peak radiation intensities following each burst are listed in Table Tr
These values apply to one island within each atoll surveyed, In-
tensities at other islands within the same atoll say have been greater
or lesser than stated for any given event.

5. Isodose Chart. Figure 27 is an iscdose chart of the Marshall
Islands based on total cumlative radiation from CASTLE at each island.

6. Correlation of Gamma Intensit, with Fallout Per Unit Area. At
many of the automatic game monitoring atations, gummed flim sampige
were collected daily ae part of the World Yide Monitoring Yetwork.
The gummed. film analyses are reported as beta dis/min/ft*. Comparative
date from the two monitoring methods are ayallatle from these stations.
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TABLE IX (Conta)

PEAK Gah INTENSITY BY EVENT au Location aw fre.

BaaYO BoKzp koow UNTO" YauceEe NECTAR
ation Fixed t Ketvork

Kwajalein - 75 2 0.15 4S OohMajuro 1.3 1.5 0.3 0.06 0,003 ~Kusaie 1.2 - 0,05 0,003 0,08 =Ponape - 0.15 0.07 0,04 0.3 -Truk O02 0.02 0.1 0,009 0.15 ~Yap 0,005 - - 0,009 0,03 9.03Qvax - - ~- - - - -
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To setadlish an empirical relationship between beta dust activity
on the groun and ganme rediatiot intensity at throe feet over the
ground, selected comparative data have teen plotted. (Figure 28).
The values selected are Limited to the first 2k hour perlod of
significant fallout following a given burst. beta activity has been
extrapolated from counti:g date to sampling date. The paccity of
values ig due to incompl:te data; dust samples are misaing in cer-
tain instances and moniter fatlurwe occurred at various tines,

T.e values presented are preliminary. Nurther review of the available
data say disclose additional cseful comparisons and a refinement of
computations may alter the existing values somewhat.
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Fig. 28

QETA OUST PER SQUARE FOOT VS Gash INTENSITY AT 9 FEET

  

 

 

 

 

 

  ~

 

    
   +

 

 

 

w
e
e
f
a
n
e
t

t
e
d

 

 

 

 

 

  
 

 

 

    
   

po cee
‘ ret giig! :
eo je .
Poy dead: i
betas dion

' LE at tt ‘
bebo by Me
s a so 7ees s s . es @ % w&

aserainses®

alge

 



Sere rnAtacit ane —_ shee se

 

  

TY, FACTORS RELATING TC DATA INTERPRETATION  
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1. Automatic Monitoring Stations 7 - oe _£AG, 2 ty to.
- COMPANATIVE FALLOUT activity : a t t ,

A. Diurnal Variation. Shortly after their inataliation, te TPT INPIEATED AY autowATIC wometge | | oS
aC operated automatic monitors displayed a rmgular dhimal vari- _7. ane tI SAMPLES ; i , i :
ation apparently due to temperature change, humidity, or both. j i AT ARNG ' ; ' .
The variation was as great as an order ofmagnitude in some in- * 1 : oo @ wt walauromaric eonrtoe!
etrumenta. For this reaeon, ths practical lower Limit of deec- 1 weete a. : { ta herntest awe,
tion was about 0.1 mr/hr slthcugh the design linit wag 0.001 ax/hr. ‘ peyreerh A COR preSey (oe tee a,

¥, Interpretation of radiation intensities less than 0.1 erAir was - rebeg, ht ea .
4, difficult and on one occasion, fallout of low intensity was un- yr: . § :

*noticed wien it cccurred. A later, careful analysis of the data aot perpen, |
 revealed that 0.15 ar/hr occurred at Ponape after ROMEO. Had this

been known, a CPARLIE survey would hare heen executed ard it is
possible that significant fallout my have been detacted at other

0 atolls in the area.
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A review of the data and the ingtruments’ behaviour hae indicated 1 ne ?
that the late night instrument reeding was in most cases 2 re- “ou of
liable measure of low intensity radiation. In several instances $
of Light fallout, (Ponape-ROMEO, Truk-BRAVO, Truk-YANCEB) only .

. the 1800 Z value was used for plotting time graphs. Similarly,
at several stations only the 1300 Z walues were used in computing
cumilstive radiation,
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  The diurnal variation was consistently so high ct Guam ttat none it »
of those data, 21l of which are low level, are considered valid.

BC ison with Gumed Film. In those instances of suspected as
failout rere diurnal variation rendered monitor data of queatton-
able validity, the data were compared with the apprypriate gusmed .
film analyses from the Yorld Wide Sampling Network.“ In each case, 4
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the gummed file displayed an increase in activity corresponding <
to the monitor data. Thus, the monitor date was qualitatively
wabstantiated. &n example of the comparison of the gummed fila
meenits with automatic monitor values ig shown in Figure 29. att

C. Automatic Monitoring Instruments Down Time. Monitoring sta- '
tions were out of servile for an average of 15% of the tice from toms
March 1 to Mey 20. Fortunately, mch of the down tine occurred

a between events so that usefil data was lost only at the following
stations during the stated fallout periods: BRAVO- Nwajalein,
Wake, Ponape and Iwo Jima; ROMEO- Kusaie, Ujelang, Yap, and lwo .

~» dimmg KOON Yap, and Iwo Jinn; UNTO’, YANKEE, AND NECTAR~ Joonaton, . ut
The presented cumulative radistion values are therefore, in general ayer

tnderestimations. ‘he values are cased on the recorded data only - . ii’?
which account, on the average, for 55% of the duration of CASTILE. “TH
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z. S & UjelangRadfation furiaz dow time was cot estizated except a

where dow tine was in excess of SCé. There the astimate is

also low becacsa no data are availabi+ for the fallout period

BOMED and NECTAR.

t B tos data.tatensitles were cbhtainad diractly fra the rord os dat

iret blanks occur ta Table T, data are uravailebls dus ue ine

strumat failure of incorrect calibration. Tue values listed

are toe greatest intensities rollowing @dca surste

dertal durvey Monitoring

A. Fallout Arrival Tin: Applied to Asrzal Mcatitoring Sata Flight

ALE. out arrii imes are not seneraliy own tar tae

Tslands covered in the serial surveys. The fsx sxceptions are
those which were autocratic onitoring installations. Cumulats

and peak radiation conputatiorns are necessaril, based for tro

mat part on estinated arrival ti:es.

     

thval time at Rongerik is exactly known fron

the aeeetticcociter record. For other atolls on the sare gene

eral, bearing ss Rongerik frou Bikiak, the arrival tines Wtnces

arbitrarily assuned to be proportional ta the respective 3 oe

from Bikini referred to Rongerik. Allowance vas nade forthe the

initial rapid lateral cloud growth in the first mimtesat or eeees

wurst. Data obtained from Task Unit-1 indicated that at # i- emt

the cloud diamter had grown to 335,000 feet and the rate of mo a

nad diminished to a relatively slight amount. Pesk radiation v. usd

were computed cy extrapolating the observed intensities to the 4s

mated arrival tires.

fromrthern Marshall atells on widely different bearings

Pikintthen Rongerik, hence well removed from the direct fallout

path, the intensities observed during the aerial survey on 3 thon

are the reported peak values in the results. Guzulative rast sho

womputations are based on decay assured to start from these pea:

satensities.

i 3 egar 7
Por the other events, the ceak values are taken as those obsess wd

on the D #2 asrial surveys unless later surveys of the Sacknoo

indi-ated aduitiowml falloit after De 1. Inthesecases, se eesat

tlw was arbitcaril, assizd to ba 0 2 and to intans aiaeee

ured on the repeat filzht were extregul.ted back oD ¢ 2. Cu a,

lative radiation valuos wore cospated asauciag t7*°° decay fro8 th

peak Valuas. .

  

   

+
n
m
e

tb
e
an
e
ni

re
ne
e
e
e

e
a
s
e
s

m
e
t
e
e
t
t
e

wet
ma

te
en

e
m
m

 

Cumiative values are not corrected for the Slower decey rate ciresidual contamination from previous bursts. The Neglect of prew
wious contamination ig part tally compensated by ersion by wind
and min, a variable factor.

Eh taht BAKER. Fallout definitely occurred at Maduro during RAYS
a and the arrival timas vers accurately sstablisved. But
there seams no valid mathod of relating these to the arrival of
fallout at other atolls in the southeast Marshalia, short of « de-
tailed analysis of the pertinent mateoroligical situation. ow
ever, over Majuro, BAKER flight on Bg 2 very nearly ceine ida! with
peak fallout there as measured by the auto+2 monitor, Arbi-trarily the peak intensities for sl] taJands covered by that flight
tre taken as the observed intensities,

For ROMEO, a21 survey values are extrapolated to R & kk, again to
conform with the arrival at Hajuro. With the lack of difinitive
data for the time of arrival in all remaining events, it is assumed
to be D $ 3 as & compromise value,

B. Air Survey Background Radiation. Background: wes recorded prior
to atoll mansurement while the aircraft was savers) niles from
the island. In computing atoll radiation intensities, the back-
ground value (wiich varied by as mich ag an orde: of pagnitide dueing any “re xissson) might be attributed to sources such ay navi-
gation catrumentc, aircraft contamination, skyshine, or a combinas
tion of these. It has been reasoned that the background could be
validly subtracted Crom the atoll measurement to obtein a net value
of ground intensity. Intensities were computed by this mans dur:
ing the test series.

Late in the series, it came to our attention that significant in-
tensities may be emitted from the ocean surface for several daya
after the burat.3 This phenomenon may be another factor in the
measured background and cannot be disessce {ited anicss an addi~
tional background measurement, such ag at a different @icvitude, is
available. For any given measurement, there existe the poasibility
in one extreme that substantially the entire background ia due to
ocean surface intensity. This value would not be subtracted fro
the atoll measurement. In the other extreme, the entire value of
background aust be subtracted as was done in reporting data during
the series. In no case did the background value exceed a ground
measurement ag might hypothetically occur if currents moved corn
taminated sea water near an uncontaminated island,

<Lj?-
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dere de ec abes
aoeed' 8g, 30  The values presented on Figures 3 thru 17 and used in curputing

cumilatiwe and peak radiation are net radtaticn valves, 1.66
background haa been subtracted from the cserved atoli intensity.
Tt sheuid be noted that low intensity values my be considerably
in error where background levels are cf the same ordar az the
measured atoll intensity.
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C,. Relation of Aerial Mesmrenents to Ground Level Intensities.
Certainly one intrinaic factor Limits the agreenent which may be
achisved between any particular pair of corresponding aerial and
ground measurements. ‘This is the vast difference in the effectivs

% areas scanned by the two aethods of survey. 4 single ground level
. measurement with a portable gamma instrument rogistera activity

* emitted from an area of a few square yarda while the SCINTAMETER
at an altitude of 200 feet or more sees an are of rerhaps 10,000

to 15,000 square yards.
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Tt 1g well known that measurezents on the grount will show con-
siderable variation over a relatively small area. This was parti-

cularly evident on Eniwetok (Parry) after the late fallout carried
back by tre low level trades after ROMEO. Gamme intensities in

a the open over horizontal surfaces were up tc two tines greater
than intensities in the lee of large obstructions. Similarly,
measurements near the windward side of vertical surfaces were
greater than neasurements over open horizontal surfaces.

t
e
e

In the like manner, aerial measurements can bedistorted vy uneven

terrain, scanning the lee or windward side of a mountainous island,

and perhapa other factors.

'
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ae 

_ f&fter BRAVO, survey parties reported substantial variations in out-
side radiation measurements on all of the islands surveyed.

Generally, one aerial measurement should approximate the average

of many individual outside ground measurements taken over the same
general area, however, the factor of instrumentation mst be recog-

nized as a yariable. The energy response characteristics of porta-

ble instruments commonly used during CASTLE differ from each other
somewhat and differ from the SCINTAMETER rather markedly. The re-

sponse of the TIS, for instance, is nearly flat above 0.1 Mev.

The characteristics of the AN/POR 27C are somewhat lees uniform but

above 0.3 Mev are reasonably flat. The SCINTAMETER, on the other

hart, peaks at about 0,25 Mev and has a uniformly decreasing re-

“ sponse from the peak as the gamma energy increases. The charactcr~

4atice of the three instruments are pigtted in Figure 30. If the
inatrumenta are all calibrated with C or red.um source, as in
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Figure 30, the response of the SCINTAMETER at 9,7 Hav," the aver

age of gamma fission product activity, ia about 60% greater than

both the TIB and the 27¢ internal probe and about 100% greater
than the 27C eaternsl prove.

Tras, it can be readily understood that readings of two different

Gnetrumenta in the sane gamma field aay be different and even two

overlapping scales of the same instrunent my not agree.

The size of the islands surveyed within the range of this study .

apparently does not effect the validity of the sitituds 4o ground

etensityconversion curve. Calibration fur the SCINTAMETERS waa

perforned over areas of various sizes including both small and

large islands in tre Eniwetok and Bitcini atolla. Data from these

sewerel locations agreed very closely.

Obviously, judgement is needed in evaluating radiation intensity

in terma of potential exposure whether ground measurements or

aerial measurevents are the source cf datas
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Ve EFFECTIVENESS OF MONITCRING PROGRAM

The aerial surveys and the automstic monitoring network muat be re-
viewed together to analyze the effectiveness of the program properly

for they were designed to complement each other. The program was a
Practical compromise between two extreme monitoving methods, one be~
ing a monitoring network comprised of stations on each of the islands
included in aerial survey patterns (66 in the Marshallese, Carolines,
and Marianas} or tho other being daily or more frequent flights over
each of the survey Datterne from D ¢ 12 repetitively for a number of
days following each event.

It is believed that the monitoring program did successfully fulfill
the basic requirements of providing timely faliout information con-
cerning the Central and Southwest Pacific and of documenting cusmlat ive
radiation in those areas. ‘The {sforwation developed by this systen
following the BRAVO ourst is an excellent illuatration of ite effec-
tivenesa in performing the former function.*

*At 15,0 M cn 3 days the autoxsatic monitor on Rongerik, 130 NM Bast
of Bikini, went off scale. (Maximus acale reading te 100 ar/ir).
This information, received at the Task Force Headquarters aboard the
Bates at about 1600 M, was the first indication of excessive fallout
outaide of the ships of the Task Force and Bikini atoll itself. A
radsafe monitor was sent with a scheduled island resupply flight on
the following saorning to clarify the fallout situation which had been
indicated by the automatic monitor. At 2000 M on B day, a message to
Squadron VP-29 was originated on the Estes requesting the iamediate
execution of flight ABLE. The request wa delayed until that hour to
diminish the ibility of the survey aircraft paseing thru the radio-
active cloud.( Due to communications: difficulties,the nessage did not °
Clear the Estes for about twelve hours after it we originated and the
flight. did not leave Kwajalein. until about noon on8&daysat 1535 &
on B41 the first inflight report way received from the aircraft.
The report included measurenanta over Ailinginae, Rongelap, and Rongerik.
T confirmed neasarements of dangercos radistion aade on Rengerik by the
radsafa monitor a few hours earlier. On hig recouendation, evacuation
of Rongerik had begun immediately and was complete when the firat in-
light message was received. By 2000 M the radiation intensities at all
atolls in the ASLE pattern ware known and plans were ‘“rmiated for the
evacuation of additional north Marshall atolls. By 2 #5 days, all sur
vey patterns had been executed including an faprovised pattern to survey
the Gilbert Islands and the extent and severity of contaminstion In the
Pacific were clearly defined, - .
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After BRAVO, greater interest developed in the exters and intensity
of fallout from the bursts. Greater usefulness could be derived froa
the aerial survey data for this application if fallout arrival tine
and peak fallout values were known. Cumulative radistior, could then
be sore closely estimated. “ne installation of % monitoring device
on each atoil would provide chis information most accurately but such
an enterprise wuld prove quite formidable. However, good informa-

tion could be obtained by a few stations supplementing those used dur-
ing CASTLE in the area of greatest internat, i.e. up to about 300

miles from ground zero. The addition of Taongl, Bikar, Likiep, and
Ujae, for inatance, to the oreviously utilised Kwajalein and Rongerik,
wold present « pattern of stations at no greater than 30 apart over
a 150 degree semicircle sround Bikini. With arrival times at these
iglands known, interpolation to estimate arrival times at intervening
islands would be valid, ‘The continous receipt of this date at Task
Force Headquarters would be desirable tut the difficulties in the sup-
port of operating teams would Likely be prohibitive. The concept of
the Ujelang operation could be repeated at these islands with the data
recovered periodically by amphibior: aircraft or ships. Most desirable
would be the transmission of the data by telemeter if a system could be
developed for this application.

Night survey flighte were not attempted during CASTLE. Had ABLE pat-
tern been flow on the evening of B day when the request for the flight
was originated instead of noon on B é 1, the evacuation of Ailinginae
and Rongerik aight have been completed more rapidly. The night flight
wag requested at the tins because of the potentially hazardous nature
of the fallout situation even though such an eventualityhad net been
discussed with the squadron personnel. Actually, the message request-
ing the flight didn’t arrive at the squadyon until the next morning.
sc the question of a night survey was newr presented to the equadroa.
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 @ decision for evacuation or some other amurgency measure.
Therefore, the possibility of night survey flights should be explored
and procedures established if feasible.

A fundamental criterion for judging the wrth of the aerial survey
phage of the monitoring program is the accurecy of the measurement, of
qround radiation intensity. Ultimately, if the aerial survey is to
be accepted with confidence, it mst be shown that it can be related
te meagorenents taken on the groand with conventional survey instru-
mentee The relationship of SCINTAMETER measurements at altitudes of
from $0 to 1500 ft. t) masurenents at 3' from the ground wth a variety
of instruments is fully developed jn Section VI. ‘There are considerable
data to indicate that the altitude to ground covversion curve which is
presented may be applied with reasonable confidence over different fielde
of flenion product activity.
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There were two Llocsticas ‘ron whisn repetitive practical caportiscas
vetweon asrial end or mii asstcecements are avadlatle turiag CAS TLL.

Sarvey parties Tiaitad So cicdse frequently .ver « pacica Wo say

weeks after BRATO and resus aed gunna rackatiun intancittes sacn tisn.
AG/PORATIBS, porteble londeution type mewurs, and other portable gic
oeters were exployed for th: asasuremunts, Ths averalas cf thas
masurements taken sutside uf buldinis ase very clauely dat. accdal
survey measurerents over fongerik, Thase data a:w plotted in ¥.g. 31.
wettaln OL Lae comperdlisy wesurensnte wee bate On the sare uaruy

others were not, The grosad mearuremmats tater ca fa;s is beteces
serial masurerents lie vary close to the valu. a axpactet from thee
fetical decay cileulatin.s, Jouserstive masurerdits are also plotted
for Ailinginae, Utirik, ani AdLu (figure: 37, 33, ani dL, altro sh
these are locations where unly ons set of gracad re.arenmts vers
taken, ‘The followeay survey ieamurerants salw after the De L surveys
show reascnably clos asrenment with the theoretical decay curves gf ..n
on these figures, For sirpiicity the decays wars coazsutnl fran sash
SeW saciaum measurorent following a.ch uvent witnout ragert to res.tod
econtamination from prevics events. Since U,are was no atticd of ace
counting for the effects of wind and raia ia rehalug sontazsination,
there seened 20 reascn for core wlaborate thecratical detay conputatisns.

At Majuro, the gite af an actomatic moutter, therv are ccaparative data
Zor ean burst except NcCIaR, Hare agata, the agreanent between aaria.
and ground ceasurotants is good, Thes@ data my be found in Tabla 2,

The significant contintaation of see vaker following a turst has acw
+ been amply demonstrated. The possibility axists that thia phencsanca
cont=ibuted te the backos nd vilues recorded .-ving the aeth.L gacreys
and that those walues wre Lutcrrachly applied co the atoll meacuscents
ia computing net intesaities, S.itable proceduces mut te ¢stanlishei
% differentiate chysidr. wator activity, and aircrafttackyro.n7t 42
future applications of th: serlal sarvige

Sevarz] of the installed uutonathke -.nitoring instrwente wart ls.) pred
to measure ard receriteta iat concsatrations as well ag ges i
tira, B11 of the tats chaareas fafled within a few days after 0
installation. The failures results! from various mechanised) ail st ce
trical diftt{culties, No data was sttainead tegaritn: bets duct. T -
desirakic‘ty of obtaining such seus:rerents has probably incesss:
Father than dininished in lignt af 75e cenewatl Latersat in offal:
out. It ts ussirable thas tne Luscruwats be cerfectsd for Tutura

   

 

Ta offsite minitoring cructil iy wis officu for p.avieus d:vata touts,
the agas.rvosut of beta actin it, t2 dust mllacwi-sc filter jars wis
found te te 2 more sensitive wsasure of bows decor arrival Sia. aol
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MERGAL MOMETGRINS PEASURENENTS = AILINGE US?

SEE SECTION
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AERIAL MEASUREMENT
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activity than ground yawa measurement, particularly where fallout We INSTRUMEMTATICN !
was of low intensity. It was also found to give earlier indication
of arrival, this probably hecause of its greater sensitivity, There Le Aerial SurreyMonitoring
la reason to believe that these characteristics would apply in Pacific
teste and aight prove useful in warning of fallout arrival.

A particularly gratifying ach levement of this pro,;ram was the utili-
sation of personnel, untrained in radiation instrumentation, for the
Operation of the automatic monitoring equipment. This represents a
tremendous economy in the use of the scarce musber of personnel
trained in radiation safety techniquese It has been demomtrated
that a fairly cosprehenaive acnitoring program can be cont imed cover
a protacted period without tying up a large number of trained personnel.
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Ae The SCLSTAMETER, Ganeral Descriptione® Taw SCINTAYETIR, a self-
contained, caterroot, battery oporated scintailation type eran
detectcs with a fost ceaponse ting, was caed faq all aerial surveys.

The unit weitere oo icntly less thas Sive mounts with battertas. The
single seer scule ia divided lomritheically enabling severnl de-
Cades of retintion intensity to be read without switehing arranee-
merta. Tw modela, the “‘H-3-3 and M50, have a range from 0.003
te 100 arfor and titfer only in battery comlement. A third model,
the Hel-A, has a rarge from 0.001 to 10 rfpre This high Level
inetrumert wes develored for tre use of cloud tracking aircraft
and was soe rtangivaly on the WILSON Mltehted it wae not util-
ized in ato’! svreert but wae serviaad by “ASL personnel.

B. Conversion of Aertel “eagur te to Ground Level (ntenaitiess
An air to grouni calibeationpreaadure wa* tar r the STi.
VETER at Priwesck in Cobraary prior to CASTLE and repeated at Bikini
a fone dase sftare BPAY. Similar calibration war had been conducted
for the SCin7tire,| syedaneesos ta the SCINTAMETER, prior to its
use tiring 'VY.

The ealibration pme-dure consisted firet of enadueting « ‘horough
survey of the radiation intensity at 3 f%. over an area contaninated
by f1asion products fol lowed by -easuremente using identical in-
struments cver the sone area from an aireraft at altitudes of from -
50 to 1000 %. «Ne ratios of the average ground intensity to values:
Reascred at selected a.c’ tudes constitute an atberuation curve -
which may be used fy udjueting serial readings Lukan cver areas of
unknown contamination to growuad Level intensitivs.

There are several poesible errors snd variabiees which. nay couse
variations in the sitematiun factors derived... Thecearat radlatier
instrument orrer, (this includes energy dependenséSfiich le dis-
cussed in Section V7, altinater ervor, huma errir;. irrezaiar dis-
tribution of fission products om the ground, fSisetin product age,.
and variaticn in ‘:« abecrption of different sectleas within an air
eraft and betwee~ sircraft. (Soth P2¥ aircraft ast helicopters vere
utilised’), Variation {a ie area of the radioactine source nay also
he suggested ss 1 cause of variation in attermat ion: Ssctor, however,
although the ‘zlanta ured for celibration sites varied sarkedly in
sise and shape, ‘he attenmation factoce vere not masanrabdl~+ 1!/ferant.

“for detailed daseription of ingtruments see "HASE-154, OPERATING CROCTOURZS,
FALLOUT MONITRING POH CASTEE
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SCIATAMETER
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Tha following cal tbration studies vere comteted in connect tonwith CASTS,

locat and Date Tagtrument

Eniwetok, Feb., 19SJaxat’'? SC DITAKSTERONE SXINTAMETERGENE Nuclear Inst. Corpec61™y
Bikini, Merch, 195)

WILLIAM SCINTAMETIR:TOKE SC INTAMETER:
In addition, neagurenents taken by independent survey parties atRongwiap, Rongerilk, and Ut irik using several different types ofwarvey instruments have beeq related to corresponding aerial meas-urwmente with the SCINTAMSTER during the routine execution of tiaABLE survey pattern. | One other set of factors wag obtained byPersof rel of the Weather Reporting Element with both 2 SCINTAMETERand TTB, The record of the identity of the atoll where this wesobtained has been lost,

Air to ground. calibration, for the SCINTILOG wag performed. by HASL-Personnel. in Nevada. in 1932, using TUMBLER=SNAPPYR tage, sites agaources.- Another. satof lata, obtained hy an independent groupusing « TIE during the UPSHOT-RNOTHOLE series, is avatlable forcomparison,
:

The attemation curve applied: duringCASTLEis shown in Figure 36,Tile: curve: fe based: upon dats: obtained at JANET then later substan-tiated. by :tudtee. performed at. WILLIAM and YORE and by alacellanecugcoineidentel date obtained during CASTLE. these aites represent& variety of scurce areass snr ‘sistance, YOKE and JANET ace 1/a_ Bile and 5/8 atle across respect ively,

There ts good aereement:among the studies at the threeselectedislands and between. the. resultant curve developedand the miscellaneous data., The extrapolation of the. attenmationcarve to sero altitude yields « factor of ? which is approx imatelyequivalent to the atreraft hall absorption,

Individual seta of the GENS attenuation data d@acn other and their average at®smation curvefrom the bulle of the CASTLE data. The twee sete

iffer markedly frez
differs markedly
or data taken tn

41-

from t2< sestudies:

 



 

  

The aver-
The

any

é

hich

agee of the GENE and Nevada data are plotted on Figure 36.

Tt ie felt that the effects of fission product ase
type of bosb, and tastrument energy dependence are factors w
require further investigation.

Hevads on different cocasions agree remrkably well with each

Peasone for the discrepancies are not clearly understood,
coebination of the possible errors aentioned above may bv res«
ponsible,

other but differ from both sete previously mentioned.

ke
high level unita, Co
TH=7-4 scale.

Radium wag used in the calibration of
the

ths

The original aster scale calibration on the TiejJ-B and the THe7-A

Calibration.4

The THe3<¢ was found

the

generally checked before eacs use by

aly where intensities were expected to be

at Kwajalein and WILSOW cloud traciring aircraft at Enivetok. .

Be -

4.0., Clighta originating at Guaaz and Oahu,

mt wnite remained unchanged throughout CASTLE.
| +%o saturate above 20 ar/he requiring a special calibration curve

* Sor correct interpretation of the scale above that value.

lese than 20 ar/hr,

+ SCOMAMETER:calibration vas

latter unit vas used o

brett

» SCIVTAMETER acintenance was performed at Biivetok,

Te.29

o

> and Quam. Air conditioned wrking space. wae evailabie-
‘| only ab Entwetok. Because of the high resistances employad in

” ¢he cireuit, the excessive hunidity altered their value wrencrerae
the SCINTANETER case was opened.
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With

+h.

reasserbled with a package of desicant with:
(difference between =etor

adiation background) was noted. - The case was:
and the float point adjusted to compensate for ths

% point was accomplished by trial ant error.

& few hours the error

t out of ite case, the float point would be set so
meter indicated the properradiation intensity; then

The procedure was repeated until agreenzint of in-
nt reading with true background was achieved,

Whenever the float point was checked, a reading was taken in a

the

would be
and efter
and true r

m
e§i i3

Padiation Meld equivaient to greater than half scale deflectior
te insure that the remainder of the circuit was operating properiy.
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Calibration waa Likewise a tedious procedure because of high
tunidity., Calibration controls were accessible only by oponing
the instrument case so that a waiting period was required every

tine an inatrument was resealed to allow the tesicant to beonme
effective. Cecagionally, calibration of sne instrument would
require several days because of the waiting periods. Frequently
the mmidity was so high the package of dealcant could not com
pletely absord all the moisture within the Instrument case after

it had been sealed,

High SachRE « The frequent use of several large sources by
peraonnel from other projects in the vicinity of the radsafe
buliding, where the HASL instruments were serviced on Parry, prr-

vented calibration of the low end of the TH-3-8 and TH-3-¢ scales.
An increase in background of as mich as ten tines over the normal
of 6M to .015 mr/nr was noted at such times.

Fallout from BPAY raised the background at Eniwetok so that low
end scale calibration was impossible at any time; in order to

continue the program, a1] low level SCINTAMETERS were soved to
Kwajalein for servicinge On occasion, the fallout even on Kwaja-
lein was sufficlont to prevent low end calibration, although
these periods were of relatively short duration.

Background radiation rarely interferred with the calibration of
the wien level SCINTAMETERS, the minisum scale reading being
1 arfhe.

B. Field Operation. In field use, the SCIN"AMETERS were found
to be most satisfactory by task force personnel who used the in-
struments. Those characteristics wiich wems commented about
moet frequently are: dependable operation, stable calibration,
simle controls, single scale, wide range, and sealed circuit.
The last chareeteristic was particularly helpful for cloud track-
ing service since the instruments were inaensitive to altitude
changes.

Position in Aircraft. Our experience has sicow 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 ahsorbing material underneath is sininal and
conatant. (A position over 2 gasoline tank is unders-rable).
If repetitive surveys are planned, the same position within the
aircraft should be used each tine.

Fhe

poc
per

sai
te,

ot
e
i
n
e

oe

  

At times either aircraft vibration or rough handling affectoa
the vibrator-transfermer (vitran) reed adjustment. cauging erratic
behavior. To correct this, foam rubber pads wece provided tc
cushion the instrument within the survey aircraft.

osming Ditficultiege Ninor circuit difficulties be ame sevice
ant shortly after arriva, at the forward area “ut these were
easily corrected. Circuit component failures vere infrequent.
Faulty components were replaced from a stock of spare parts aaliae
tained in the forward ares.

Battery replacement was necessary on the average after 20 houre
of meter operation. Replacement necessitated opening the instru-
ment case. fach tine this was done where an air conditioned room
was unayatiabdle the ustramert remined out sf service for up te
2h houre until tha celsture hed drted,

The vitran in the power supply was the souree of tue. Leoubles
which were corrected sfter they were discovered. Tene vere: (1)
failure of the vitran to start when the instrument wee tumed on,
(2) noise causing erratic meter fluctuations. The first dirrti-
culty was casily eliminated by a simple adjustment of the vitran
reed. The latter problew required # more critical reat adjust~
ment or cleaning of the conta:*. It wae found that much of thia
noise was being coupled inte we circuit through & common ground
from the vitran and filament batteries, Running separates ground
leade from Uieee two sete of batteries directly ts the connector -
Joining the battery section to the cirmuit section eliminated the
necessity of a fine adjustment of the vitran ceed and also stabil-
ised severel. instruments for which « noise free operating point
could not be found by adjusting the reed.

FP. Recommended Modificationgs

(1) Float point and gain controle should be accessible fron cut~
side the sealed circuit cases.

(2) Battery clngee should ve pusaible without deatroying the
moisture seal of ths eircuit cases Greatest utility could be.
realized if batteries could be integrated in a case that could be
Plugged into the circuit case such that a spare battery set coul!
be easily interchanged in the field by a non-trained Operator.

(3) The vitran should cz 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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ign Yoltam Soacds. & fallurs comon to these unite securred

i Woltage boards, These bards were also dDaislite and
apparently the high munidity encounter.d reduced the insulation
Tesistance to the point where sufficient current flowed froa
high voltage points to ground to burn the board. The leakage ree
actance of the tranaformer in the 4.5. unite (TMet.£ end Tubs}
was high enough to prevant excessive current in the primary so
that the short would corn throigh wht.s.t the chrcuit troaaer
opening. In the D.C. unit (TNed-d)} the excsseive current draw
Giecharzged the battery. Bakelite boards should ast be used in
She high voliage saction sf equipmen: to ne used in
areas.

Gare muls ted Line Volta. At moat of the installations, ling volte
age a quency vere maintaing. at standard levels only during

the upper level wind observations, Voltages a3 low as &5 volts
were observed during maintenance visite and near the otal of the
operation conditions may have been worse due to the fuel shortage
at several stations.

Water damage caused temporary failure of several instruments.
ater entered the instruments due both to heavy wind drives rain

and condensation, The former waa the greater factor and was alin
inated by placing sheds over the units. Theae sheds were usually
Constructed with the monitor packing case, supported by fowr lacs,
inverted over the instrumsnt. The condensation could not be stopped
but this elone did not cause any instrumant failures.

Ti-2~d. Several mercury batteries (Mallory 308448) went bad long
ore the expected end of their life ami showed signs of leakage.

Bxoept for one case, thia occurred only in those batteries fron |
which several celis were removed to cotain Be voltage, Evidently
the stress placed on the cella by this operation is excessive and
another method of varying 8 # should be devised. A faw of these
hetteries ware received with the polarity, 2s imiicated on ths

_ Gaaing, reversed.

The two bars supporting the recorder are not strong enough and
a « n Ka {anpres a ba Las

in

umdar the welcht of the recorder, ged on the hatter: cutting
‘their casings. (lyptal paint, which was used te insulate rivets
from the metal tase plate did not stand up and several shorts
occurred,

THeied. The major failures in this tyre unit occurred in the beta
section... The paper drive mechanism broke down in almost evary
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-Would increase the Life of 2 filter paper roll from 8 to approxi -

 

BRCecont tte TE eRaleelsceo kd” rece ue ee be me ya =e eres

na+,every unis. The contributing factors mere vere the tendancy of
the friation So Sigutsn up Ggainst toe mpunting plate and
metal corrosion, The farmer prevented feeding sf the Miter pape.
whichstalled the drive ator, The overheating of the motar in
sAdltion to ths must caused by excassive Sand af ty usually frose
te mtor shalt putting thea dust moaitor out cf comissisn until

mn tw ne he ss ad

2 §

  
  

TixSed. Sefore being placed on Uselang, tre dust samplers vere
preset to trigger st 0.) a/b, On subsequent visits efter bursta,
the beckeround was cften greater than the tKigger setting, In
otter ta waady the inateument for ths Soliewing event, tne rigger
satcing necessarily had tabe railed abowe the current backorouu
Vasiwe a Oxisting contrel on the instrument permitted accurste
etjustmmat only by cumbersome trial and errop procedure utilizing
& portable source and gamma survey instrument, Generally, there
being insufficient time for this procedure, the setting was adjuated
te some value, only approximately imown, such that the unit would
not trigger in the gamma flald, Because of this, the samritas tine
for the next event could not te accurately eatabiished,

DB. Recowmenuad Modifications.

Tes. Tae friction clutch should be made with a reversed thres4
80 % 1% would tend to loosen. The paper drive mtor is heavier
and faster than required, 4 smaller astor would allow the paper
fwel supporting plate to drop lower allowing sista loading of tha
paper. Also the slower drive motor vill eliminate over-running
ef the detent on the stop can.

A method of stopping the paper after it has traveled threa inches

mately 14 days. At preeeat, the amount of paper samila 13
controlled by tas radius of the takeup reel whichincreasas whea
the ousber of samples taken. Since it is necessary to have tho
drive set se that three inches 1s traversed with the Minimum radias
the open space between samples becoms excessively lang aa the roll
is used, A rubber pinch wheel eesembly shich would be Simis un
@umign could be used to fix the amoun: of paper travel.

 
Replacing the beta GM tube or servicing ths circuit mounted nun
the lead shield 15 Jifficult, requiring almst 2 complete atiunvi-ing of the mnitor which is extremaly difficult in the fleli. ©.
whole section should be mounted to a plug in the rear of the leui
pBheldwhich is easily removed without disassembling other parts 2f
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To simplify calibration, the comon filament voltage contre] of
and gamna amplifier tubes snould be elininated in favor

Widsal controls. :

« & calibrated control shuld .e wovided so that the trigzer
oe can be changed easily to a differn.". known value ia the

to provide a record of the start of sampling tise should be
inoorperated in the sampler unit.

fo ease field maintenance and calibration of the contimu-
rs, & awitch disconnecting high voltage should be tcorpo-

waeted in the circuit and provision made for inserting a portacle
aster in the output ciresit at the monitor. The latter nodifica-
tion vould be a convenience because the recorder is usually some
distance from the monitor and it is sot possible to adjust controls
and watch the recorder deflection simtaneously.

ehekaenehiaoaae oe anecrtanmnedieSiAelitase anecot tdci mines anh mre

De@ere ancl: event. after She first to meaqure. residual contanination ine 
 
 

Qa the basie of experience guined during this cyawatinn, the folleetay.
modifications are proposed for use in any further meltoriang progrsrs
of this natures

d. De addition to tio general pattern of auicaatis nonttortay stations
ineluted for CASTIR, provide rupntemestesy station ay tecema a. Vis
forming « semicircle oriaentad to the east arti witdis 300 xiles if 1:4
teat site. The wort practical instiliation for these mipplerentil stae
tlone would be automatic, detierp operated, wremned@ eqaiznant. 5!
possible thay should be squipped to teleneter. The locaticnt should by
selected on the bagis of accessibility dy air or arface veasel a3 wll
og dlatritation arquad the teat arene

Weekty or bi-weenly visits would be necessary for maintenance (ani sais
Teoevésy in the event telewstering cannot te utilised).

2. Duplicate instrummtation ts eszential a6 unagwed stations a%1 ts
etrongly desirable at samed etaticas.

Je 42 alternative to #1 would be wre frequent survey Mights cover-
ing pore flight patterns following each event, although this would not
prowidethe same precision of faiicu! arrival measurenents 22 would bo
obtained by the ground stations nor would tak values necessarilly o*

. obtained, Daily flights each of the AULE and 2A0ER patterns up +
*Sope om iz days after each event 11 addition te normal scheduling

” weed euffice to detect Late cecurring fallout and establich fa) lout
arrival. time to within a 2% hour period, .

ae a wizimonm requirement, each flight. patters ahould be oxecuted stor tly

tensities. It is only by thie mans. that: the Callout frsn succesuive
barwte can be accurately computed from measured wilues. Surtag c45TLE
6 was found to be impossible te schedule ch.se reesurvey flighss co
B = 1 because of unpredictable delays in dntonstine the test dav..'t

and frequent conflicts with the surveys squadrom’s otter condtoent:
which wore heaviestprior to D days. Thersfcre, in cases of long octets
between bursts, re-surveys st reguler five day intervals are sugst "*3
te emeure the currency of residual contarinaticn date.

lb. Develop procedures fornight survey flights. Such procedures the:
probably provide for omitting islands with aowtalnous terrain.

S. Betelop procedares for differentiating among the several scurcss f
ieeflight radiation to permit proper evaluation af ground intensity

 

 

 

 



 

 

measurements. The scurcos which aay obecure background seam rement.

for correction are skyshine and sea activity. The proper application
of shielding et the survey instrument could eliminate substantially
all radiation originating in andi on the aircraft.
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6. Automatic fisstor product dust measuring instruments should be
perfected and utilised at atations within three hundred niles of the
teat area.

Te A contiming effort should be made to correlate fallout density
per unit ares of grount with radiation intensity. Saspling by gumed
film or equivelert should be done at monitoring stations.

8. The succeasful measurement +f fallout over the open sea from air-
craft hes been demorstrsted.) Perfaction of this: technique holds
great promise for accurete evaluation ¢f fallout patterns up to two
to three tundred ailes downeind from megaton range bursts. Although
the aertal survey program described herein was not desiged for that
particular service, the programs could be coordinated for mitual & nefits  A. Survey sircraft enroute between two atolls can meaqure sea

radiation az a corollary xission. Toward this end, survey
patterns could bse modified within certain limits to examine
areas of particular interest without impairing the atoll
survey functionge Wasteful overlapping of survey miselona }
could be avoided in this asnnor.e

3, Atoll radiation data would supplement the sea surface data,
broadening the scope of the study.

C. Under suitable circumatarces, the atoll data would provide.
a direct relation between ses masurments and ground activity.

D, Immediate exact kiowladge of the fallout path direction, de-
rived from sea mirfaae measurements, wuld be useful in an-
ticipatingappropriate atoll surveyrequirements.

9. The conversion of radiation measurement fro the air to ground in-
tensity should be more sccuretely derined. Phenomencn necessary to be
studied are inatrumental energy depermdense, effects of fisaion product
age and caomesition, ani the relationship of ground intensities as
deternined by air measurement. to ground intensity mexsuracent dy con-  ventional portable survey instrumonts.

10. Recommendations concerning instrumentation are included in
Sect fon VW.
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