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FORMERLY RLSTRXTED DATA 
- m AS RESTRICTED C:.TA IN FOREIGN DlSSEYINAYlON 

#EGtlON MB, ATOMIC ENERQY ACT, m 

CHAPTER 1 

TASK UNIT 7 

In order to show fully the assigned mission, responsibilities, and functions of Task Unit 7 
(TU 71, it is felt that in this portion of the report it would be advantageous to reproduce the dl- 
rectfve which initiated the requirements. Thts is an extract from Annex H to Commander, 
Task Group 132.1 (CTG 132.11, Operations Order l-52, dated 15 August 1952, and the subse- 
quent Mike and King recovery-plan appendices to this annex which were added in the Forward 
Area (FA). 

The exiract follows: 

1. General 
a. A radiological rafety unit (Task Unit-?) will be ertabllabed wtthln TO 1X2.1 to accompllsb the 

miaaiona of mdIologlcal safety (‘4Rad-Safe*0) apedfled la Annax P of CJTF 132 Operation Plan NO. 2-52. 
b. Thle Task Unit will operate a Rad-Safe center at Parry Ieland when the Tank Group lr a&ore 

and aboard the USS Rendova when the Tank Group 1s afloat. 
a. Thir Task Unit will function M the technical Rod-Safe Unit for the Taok Fame. 

2. Mission 
The Rod-Safe Unit will provide for: 

a. Radlological protectlon of TG 132.1 personnel. 
b. Maintenance of Tauk Group operational efficiency In tbe presence of radiological bazardn. 
c. Technical a.eaIrtance to Tank Force and Tank Group Commandsra on matten pertatning to 

Rad-Safe. 
2. Responnlbllltiem . 

To effect accompllrhment of the above mlsaton, tbs Commander, Task Untt 7, will: 
a. Organlze and command a Rad-Safe Unit. 
b. Perform all ground monltortng aervtces an+ated with &enUflc miulonr U required, to tu- 

c&da monftortng of water ~uppllea at bthablted dirtant atolls and eetablihlng outtable tablem of allowable 
restdual radiatloa levela for equlpment. personnel, vehtclea, boats, etc. 

a. Furnir~h laboratory mrvtcee ard tech&xl aarlstance to all task gmq+, to Lralrrde: 
(1) Procurement, rtorags, and iseue of film badge81 and rpectfled Iterm of Rad-Safe personal 

equipment. 
(2) Development and tnterpmtatlon of exposed film badger. 
(3) Maintenance of film badge expoeum records. 
(4) Provlrlon of fac:litiea at Parry Wand Rad-Safe Building for: 

(a) Callbratton. mplr, and maintenance of monttortng instrumenta and 
fb) Storage ti Inrue of qam parts for RADIAC equtpment. 

@) Monitoring the removal and paclqing of radIoactIve aourcea and rampler. 
d. Supply the Task Force and Tuk Group Commandem with post-dot rurface rltuatioo mapo u 

vequtmd. 
b. Procure Aad-Safd clothlnq aa required by TO 132.1 recovery personnel. 
f. Procure and Issue qreclal high den&y goggle8 to spectfted personnel of JTF 132. 
g. Provide technIcal personnel to Inspect radiologically contaminated items for all tank groups and 

certtfy destruction or dlsporral of same to JTF 132. 

,_____. _ -_-_ __._ -_.__.-_ ______.-. .._. -. 
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h. Provide personnel and equfpnent decontamhtfon facllltfes. 
1. Conduct laboratory studfee to determine the nature of radiological bawds. 
J. Organlze and malntafn a Rad-Safe center on the USS Rendova. 
k. Insure that all units comply with Rad-Safe regulations autllned In A~~wKUX 1. 
1. Supervise and review reports of special radiologIcal physlcal examinations for n; 132.1 per- 

eonnel. 
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CHAPTER 2 

PROCUREMENT OF TEMPORARY-DUTY PERSONNEL 

Since the period of operations of the Radiological Safety (Rod-Safe) MonItor Group was to 
be of short duration, it was decided to request support from the Armed Servicea and spectfied 
civilian irmtallations. Civilian personnel, recogniaed experta in their field, were to be re- 
quested by name. Military personnel were to be selected by name and job requirement and 
with the purpose of extending the training of the military in Rad-Safe operatiorux 

2.1 SOURCE OF PERSONNEL R%$JIRED 

Communlcationa to each of the appropriate agencies were sent requesting the services of 
personnel for the operation, aa follows: 

2.1.1 U. S. Marine Corps 

Radiological monitor (officer) 
Radiological monitor (enltsted) 

2.1.2 U. S. Army 

Radiologic*l monitorr (officer) 
Laboratory director 
Laboratory techniciana 
Su,)ply clerk8 
Fconographer 

2.13 U. S. Air Force 

Rpdiulogical monitors (officer) 
Ftadiological monitors (enlisted) 
Photogrnphic Assistante (photodosimetry) 
Gtenographer 
Clerk typiet 

2.1.4 U. 8. Navy 

Radiological monitorr (officer) 
Electronics officer 
Radiological instrlnaant repairmen 

(electronic sper;ialM) 
Tspist (yeoman) 

1 
4 

7 

1 @ret) 
4 (CmlC) 
2 
1 

6 
1 

s 
1 
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2.2 JOB DESCRIPTIONS 9 

2.2.1 officer Monitors 

(a) Job Discrfpffovt. These officers nerve as a&fleers and technical experts on all mat- 
ters pertaining to the nonmedical aspeck of radiological contamination. They assist project 
leaders in recovery plans for test equipment and make eurveys of areaa subjected to radiolog- 
ical contamination. They operate radiationdetectlon instrumenta and devices and as&at in 
decontamination and laboratory operations. 

0 QauZlficaffons Ussired. Becent completion of a radiologlcaldetense engineer course 
or experience as a radiotoglcat monitor at previous tests la deaired. 

I 

I ’ 

. 

. 

2.2.2 Enllated Monltorr 

(a) Job Dcscri~fkn. Enlisted monitors perform surveys of areas subjected to radiologl- 
cal contamination. They operate radtattondetectlon lnatrument8 au5 devices to detect the 
presence of radiation in areaa contaminated with radloactlve materlale and assist ln decoa- 
tamlnotion operations as directed. 

(b) QuaZi~cul~ Desfred. Prevfous experience at field teats or a graduate of a military 
Bad-Safe school la desire& 

2.2.3 Laboratory Director 

fa) Job Deswfpth. The laboratory director serves 88 technical director of the Bad-Safe 
laboratory. He supervisea the assembly of technical lnformatlon from radiochemical analyses 
to aa8iet the commander ln ?stabllshment of the true radioioglcal hazards. Be supervlses the 
processing of film baoges and the maintenance and repair of radlatlondetectlon Instruments. 

0) QuaZfficalfw~ Desired. Badiologlcaldefense engineer training with experience in ra- 
dlologicaldefense loetrumentatlon Is desired. 

(c) Best Source. The U. S. Army Signal Corps Laboratories (Evans Signal Laboratory) or 
the U. 5. Naval Badlological Defense Laboratory (NBDL) is the best source. 

2.2.4 Laboratory Techniclanr 

fa) Job Dcscrf&tfo% Laboratory techniclana are selected enlisted personnel, specially 
trained ln radlochemical analyses and radlation measurement, who will perform routine opet- 
ations in laboratorler assigned such functions. 

&) Qwz;ifieofion.s Deefred. Experience ln clvillan or military laboratories wltb com- 
mensurate educational background ia desired. 

(c) Best Source. The Chemical Corps Chemkal and Badlologlcal Laboratories, Army 
Chemkd Center, Md., or NBDL, San Frawlsco, 18 the beet Bource. 

2.2.5 Photographic A.&manta (Photodoslmetry) 

@ Job pwcrfplfow. Photographic assirtants are 8peclaUred photographic laboratory 
tech&fans who are ekilled ln the developmec. of dental X-ray films, in the operation of fllm- 
density metem, and tn the interpretation of readlnge. 

(5) Qualt~cuffon8 Desfred. Experience in a civilian or military health-phyalcs laboratory 
or experience in a similar capacity at previous atomic-weapon tesb is desired. 

(c) Besl Source. The Armed Forces Special Weapons Prefect (AFSWP) test groups eta- 
tioaed at &&a Base are the bed 8ourte. 

I 2.2.6 Ftadlological-instrument Repairmen 

(a) Job Dcscrfpffott. These repairmen install, inspect, test, calibrate, maintain, and re- 
pair. all types of radiologicaidetectlo inetruments. They inspect and test devices in order to 

18 
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detect causes of faulty operatton. They locatff trouble and make the necessary repairs and ad- 
justments on various types of survey meters, doatmeters, and tilled equipment. They tmpro- 
vise or make aubstitutione for defective part.8 when exact replacemeab are not avatlable. 

&) QuufQ3ctioru, Desired. Prevtoua experience at atomic-weapar test8 or laboratory 
experience b military atomic-defense schools L desired. 

19 
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CHAPTER 3 

TRAINING AND INDOCTRINATION 

This phase of TU 7 operations was divided into two parts: The first included the training 
of personnel to form a reserve pool of backup monltors whose functfon would be to perform the 
duties of monitors ln the event that the regularly assigned monitor personnel received or sp- 
proached the prescribed dosage limit for the operation. The second consisted of an indoctrl- 
nation of TU 7 personnel in all phases of Operstion Ivy. 

3.1 TRMjING FOR BACKUP MONfTOEIS 

As mentioned above, it was necessary to conduct a series of lectures and practlcsl exer- 
cises to qualify personnel in the duties of monitors for the various miss&me. Personnel were 
obtained from different units throughout the Task Force. 

Those people who did not possess the training equivalent to that obtsined In the Armed 
Forces six weeks course in atomic defense were required to tlkr tne trainine. 

5.1.1 Training Subject!! 

Tbe following subjects were included ln the course of instruction* 
fi~J Isfrodrrction to Atumfc W8crpona -Cun@rencc (z fir). The scope of instruction La- 

eluded 
1. ShUlariUes and differences between atomic snd hlgh-exploslve 0iFi) weapons. 
2. Rsdiosctfvity, including concepts of half life snd the nature of alpha, beta, and gamma 

emissions. 
S. Methods of detection. 
1. Theory of instrument operation through the discussion of tbs ionization of gaees, and a 

cormktlon between this physical effect end the dfect of ianisation on the Ussues of the human 
body. 

fb) Inslnnnenfanott-Confnerrce a& DemoMfraHa 0 Br). The scope of instruction in- 
CMOd 

1. Cumuhative-dosage types of instruments, Le., film hdges and dosimeters. 
2. Dose-rate (intensity) types of radiac instruments, Le., the AN/PDR-TlB snd the I&¶- 

se/PD (Beckmsn M%-5). 
3. Demonstration of these and other types oL Instruments, stressing the salient operational 

features of each. 
(~1 Calibrutttm-Conference and Proctfcal Exerckc 0 Er). bcluded in the scope of in- 

tiructlon were 
1. Chsracterkitlcs of Mruments used by monitors. 
2. Methodology of calibration. 
3. CalculaUons involved ta the use of stsndard rsdlum sources. 
4. PracticaI exercise using instruments snd stsndard radium #)urces. 

a0 
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(if) l&mit~ng-Cfmfnenca and Practfcol EXtwdud (3 Er). included ln the scope of ln- 
structlon were 0 

1. DeflnlUons of terms encountered ln monitoring procedures. 
g. Discus&m of the problems encountered in the different typea ol monitoring, i.e., rlr, 

ground, _etc. 
3. Practical monitoring exercise using appropriate inetruments and sourcea, with the 

utudente plotting isointenstty llnes. 
(e) Protective Clothing and Practical Dwmtamination-Conference and Demon&at&m 

(I BY). Included were a discussion of the theoretical nsture of radioactive ccntaminatlon, a 
discussion of the methods of decontamination to be used dur!ng Operation Ivy, and a demon- 
stration d the protective clothing available and that to be ur.ed during the Operation whenever 
neces22rv. 

V, Mot&r ResjmnefbilfLies and Special Znstrwtfonr A@)licabls to Operation Zvy. 

3.8 IVT JNDOCTRJNATION 

A p.!mary responsibility, established at previous operations, d the Rad-Ssfe Unlt ls the 
tralnlng of personnel ln the concept and principles of radiation safety. TU 7, as the prlnclpal 
tech&al Pad-Safe organlsatlon of Joint Task FOW (JTF) 131, conducted a refire of remlnar 
dl.@cuseions related to the technical operatmns involved ln Operation Ivy. Recognlsed authorl- 
ties wlthln the Task Forcd were lnvlted to address seminar8 related to their partlculu Ii016 
of lutarest. These guest dtscusslon leadera presented short lntmductory lecturer 8mi then 
opened periods of guided discuseioa. 

3.2.1 Seminar Subjects 

(a) Concept of Operatftms. A presentation of the salient feature8 of the FA operatioar 
~88 given. Pertlnent features of the TO 133.1 Operatlonr Order were discussed, along wlth 
the general plans for evacuation Md reentry. Dlscusslatr pertatnlng to the general safety of 
personnel, ships, and aircraft were held. The Task Force otgani&iW was ccvemd. 

0 Radiologtcal-safety OprfatMu. A presentation of the Task Force and Task Unlt or- 
g8nisatlon for radlatlon-eafety operation8 wan given. The nature of rdlologlcsl hssardr 
followlrq the Mike snd King detonations was dlscusc&, and the radlologlcalsafet~ regula- 
tions were reviewed. Dlscusslonr of the Mlke and K.lng recovery programs and of oparatloaa, 
both a&ore and afloat, were hieluded. 

(c) Radiological Zndrumddion, Included were dlscusrlons al field survey and personnel 
lnstrumsnta, operrtioual characterlstlcs for humid snd arid cllmatlc COnditbXU, laboratory In- 

strumenta for teat ~rrtlonr, NRDL instrument char8cterlstlcr unt operation, Mrument 
callbratlon, and future lnstrumentatlon developments. 

fd) Douhmrtry. Tttia subject covered photodoslmetry and recordr procedure8 for the op- 
oration, Ulm and doslmeter chamcterlrttcs, and requlmmenta snd llmltatlcnr. 

(e) Communications. Pad-Me rullo networks, FtsdSrlr codes, typus of communlc4tlotu 
qulpment, communlcatlons procedures, and field operattcmr were included. 

@ WeaUW RdaHunu. This subject covered atmospheric movements and f&U-out con&l- 
l rationr, cakulation of radex from glven wlnd condltlon8, and typical problems. 

&j Scfanti~3c Progvams. Included were discussions of AEC and Dapartmeat of Dafeanrr 
(DOD) project8 partlclpating tn Operation Ivy, orgunlratlon of program& objective8 and de- 
acrfptlmr of project& publlcatlonr lad expected dates of publlcattollr, rad contrtitlonr of 
program and project monlton. 

m Wea#on Efl#ctr. This subject covered the funfly of weapon@, grwrd darcriptlfma; 
blant, thermal, and nuclear radiation effects following atomic detonattonn; and scaling Itw rp- 
pllcatlonr and typical problems. 
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/ 
A) Mike a& Kfng De8Wipfit.W hiateriul. The nature of the Mike and King devices and 

their detxmtione was dlEcuE~ed. 

2.3 ADMlNBTRATXVE DETAILS OF THESE PROGRAMS 

The coordination cl the activities discussed in Sees. 3.1 and 3.2 was accomplfshed by the 
Training Officer, a member of the Control Group. He contacted the necessary instructor per- 
sonnel, scheduled the hours, and obtained locations and the necessary training aids and equip- 
ment to facilitate the execution of these programs. 

2.4 RESULTS 

Toward the end of the post-Mike period and just prior to Klr:g detonation, the services of 
many of the backup monitors were utilized. Some of these were men who acted speclflcally 
PII monitors for missions, whereas others were voluntee* scientific personnel on the project 
staff who acted as their own monitors for particular mlsslons. This was quite helpful because 
pllMy of the TU 7 monitor personnel had accumulated more than 2 r of exposure during the 
early post-Mtke period; thus their services were made avallab:e on a standby batifs rather 

than on sn active basis. Thts also ensured an adequate supply of monltor personnel for the 
post-Kirg pertod, 

The orientation was successful in that, by giving a more complete ptcture of the operation, 
monitor personnel of TU 7 were able to plan their activities during the pre-Mike peria more 
successiully. This knowledge wss carried over into the actlvitles of the post-M&e period and 
pre-King activities. 

22 
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CRAPTFR 4 

SUPPLY AND ADMICJISTRATION 

4.1 SUPPLY 

Procurement of equipment presented problems that need to be conMered between operr- 
Uona. Recau8e of the temporary nature of Rod-Safe units, no table of required equipment wa8 
avatlable prior to the 0rgantxaUou of TU 7. 

4.1.1 Methods of Procurement 

. 

Eight months prior to the operation a table of equipment was net up aa a result of confer- 
ences with member8 of the Health Division, LA& and examination of shipping documents of 
Operation Greenhouse. First eatimatee indicated a need for 13 tonr of equipment occupying 
5000 cu ft. The80 v&es prored to be eomewhat high. 

The following five procurement channels became apparent efter study: 
1. Equipment loan from Oversea Test Section, AEC, Loa Alamoa, N. Me& 
2. Equipment 10~ from H Dlvi8ion, LASL, Lo8 Alamos, N, Mex. 
2. Equipment loan from Weapons Effects Test Group, Field Command, AFSWP, spndia 

Eksa, Albuquerque, N. Mex. 
4. Gutriffht purchase from funda of TG 132.1 by the Supply 8nd Property Department, 

I.&L. 
5. Equipment loan and issue by supply agenctes of the Department of tb@ Army thrauqh 

act&o of the J-4 Section, JTF 132. 
With a vten to economy and utilization of available equipment, outright purchase from 

fund8 in the amount of $2500 was limited to ncomilitary expendable arppliea, e.g., film badger 
and special envelopes. 

AR the rbove rgem%X were ewtremely cooperative in providing equipment for the over- 
aean operation and contributed immeasurabiy to the success of the operation. 

In the tnterests of economy, effort, and maintenance. it ia feasible to recommend a conaol- 
fdation of test operations equipment under one agency. TNs would relieve the severd ogOnCieS 

d equipment rtoraga between operations and would simpltfy overseas transportation pr0Slems. 
Such a conaolfdation could consider both overseas and continental ted equfpment. 

4.1.2 Trm8portation 

. 

. 

Task Unit equipment was shipped primarily by water two months prior to the operatim 
and arrived without materiti loss or damw. Early establishment of a supply echelon in the 

FA facflltated the delivery of unit equipment. Ninety-five per cent of the equipment wan on 
hand one month prior to the operation. 

Tao trailers, rudiochemical and photodoeimetric, were loaded on and off-loaded from the 

USS Rendova at the San Diego Naval Air Station prior to and after the operation. Electrical 
+ cab1e-connectlon trouble8 were solved eo rout&to tbe FA by members of the unit. 

_____.-__. L _.. 

..-- _  -. -_-__--________ _.___. _- - _  _  -_ 
- . .- 

,’ 



Task Unit equipment was returned by water and air. The use of a Wansportainer” aided 
immeasurably in the packagtng and shipping of material retuned. Tkla transportalner wae 
ufflized as additional storage space during the Operation. 

4.13 Issue anti Receipt 

Only 75 per cent of protective clothtng and equlpmcnt isaud was recOvered. The procure- 
ment of class X clothtng, color-marked shoe8, and cheaper plastic go&es Is strongly recom- 
mended. 

Canvas bootees and gloves were discarded in contaminated ar%aa, reeulting In a high loss 
rate. This action limited the spread of contamtnatl~, aspectally wtthh the helicopters, and 
was considered justifiable. 

All equipment issue was made by hand receipt, md Oquipmeht clearance was required of 
all pfmonnel departing from the area. 

. 

4.2 ADMINISTRATION 

, Admlnlstratioa was largely a function of the Deputy Commander owing to length of as~lgn- 
ment yd location. Early records and correspondence were Mintalned by m H Mriston 
personnel, Later administratIon wu accomplished by unit clerical help ia the FA. The one 
available clerk was overworked, and adminlstratSve efficiency wa8 hampered. The suggested 
formation of a clerical pool did not materlaMe. 

. 

. 

. : 

m 24 : 
8 

i ______- 

..“_ 
-_- -_---- 



CBAPTER 6 

CONTROL GROUP 

To provide for the radiological eafety of a11 personnel entering radiologically contaminated 
areas, a I&ad-Safe Control Group was organized. This oiganizatton coneieted primarily of aur- 
vcy groups and escort monitors at Enlwetok, Kwajalein, and Ujelang atolls. One member WIN 
aleo added to the Scientific Group aboard the &rippa Inetitute vessel, Horizon. 

5.1 FUKCTIONS 

. 

The Control Group statton was established in the forward ready room of the USS Rendova 
while afloat and in the Rad-Safe offtce in Bulldlng 57 when ashore. Current radtologtcal-sltur- 
tion maps were matntnlned at tbia statlon for the lnformation of project leaders and escort 
monitors. 

. 

TN8 station provided current information to the I&d-Safe Information Center (MC) per- 
thing to the location of all monitors engaged in operations. It maintained an oper.aUone table 
of details on all mlssicne into contaminated areae echeduled for each day, including name of 
monltor, destination, general type of mtraton, transportation, and Urns of departure and ar- 
rival. 

This station con8Ututed the clearance point for all worktng parties prior to entry into 
contaminated areaa. 

Monitorr armgned to the varioue ocientific partles were familiarized with the probleme 
that might be expected to arise in each operation. 

When neceeeary, survey teame monitored all Wand8 and poeted radlatton-level eignr ln 
spectfied area6 10 that work teama could plan their activities without exceeding the allownbie 
exposure. Arena with levels of radioactivtty higher than 100 mr/hr were outlined and marked 
by warning aignr. Resurveys were made at frequent interval8 to reestablish the 100 mr/hr Hne. 
Entries beyond the 100 mr/hr line required eecort by a monltor. 

The Control Group Officer met lnlUally with the Scientific Deputy of lo lS2.1 daily to plan 
operatione for the following day. 

5.1.1 Iteaulta 

The operating procedure (Appendix C) WM adequate for the operatton, althotqb the com- 
munlcatione broke down at several crttlcal Umee. In two instancee contnct wae lout with the 
initial helicopter rurvsy becauee of la.%-minute frequency cbange8 for which the bellcopter had 
no crystal and because of the excessive uee of the matn communicatton c!aannel by other agun- 
cler. TNr deficiency wae corrected by lnrtalltng a separate R&-Safe channel. 

The inlttal hellcopter survey, which departed 10 min after W&e detonation, wan aborted 
prior to accomplishment of the mieeion because it had become contaminated by radioactive 
fall-out in the upper lagoon. TNe indicated the fallacy of early intttal aurvop. 
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The premise that admInistratIve and la*& personnet~could serve as monitor person- 
nel did not prove satisfactory; unit efMcIency suffered when this occurred. Arrangementn must 
be made to have sufflclent monitor personnel readily available. 

The use of the AN/PDR-TlB and tbo Mx-5 survey meter8 proved adequn+e for monitoring 
of rrdIoa~tIvtty. The Jasper type of Ion-chamber survey instrument, when ctis rected for hu- 
mIdIty leaks, proved satisfactory for test monitoring. 

Correlation between readhge of radlatlon intenatties at 50-R altItudea and at ground levels 
could not be obtahed with a consistency that would establish a rule. In general, the Intensities 
at 50 ft could be multiplied by a factor of 3 pul an approximation of InteneItlar on the ground. 
This could be said to be true of Mike shot and would not be applicable to other shots with dif- 
ferent characteristics. 

The use of H-1B helicopters proved to be of great aid In radlatmn survey and recovery. 
Their use permitted a maxImum time within contaminated areas and a mInImum Ume of trans- 
portatlon WithIn contamlnnted areas. 

5.2 KWWALElN ACTlVlTlRS I 

Representatives of the Control Group supervtsed the monitorhig of samples removed from 
F-64 alrcrnft of Project 15, snap samples of Project 5.4b, and samples for ProJect 7.3. They 
were responsible for a special program of doslmetrlc measurements for pllots of the cloud- 
sarr,ltng ah-craft. Three doslmeters and five film badges of separate derlgn were uued In this 
program. This was done tn order to determIne average radlatlon exposures and to evaluate the 
efffMvenesr of the lead rdtr worn by the pilots. 

The Kwajalein Control Groxp assisted the AJX! New York Operations Gfflce in the pre- 
Uminary phases of establishment of a radlatlon-survey system throrrghout the Marshai: Islands. 

ThIe Group procured drlnkIng-water samples from Ponape, KusaIe, Majuro, and KwajaleIn 
before and after both shots and forwarded samples to the Radlological Field Laboratory for 
alialy8I8. 

They destgnated and Instructed escort monitors for radiologlcal-sample courier planes 
originating at Kwajalein. 

52.1 Kwa.jaleI.n Results 

Sample removal from F-84 aircraft was accompliebd without accident or Incident. Re- 
hearsal a!ded in efflctent accomplishment cf the mIssIon. The doslmetrlc program was grati- 
fyitq in ita results and as a contribution to the future safety of cloud-sampling personnel. 

Drink&-water samples from Biklnt, KusaIe, Majum, Ponape, and Kwafaleln were found 
to be free of radIoacUve contamInatIon, but the collectIon and transportation of sampler was 80 
slow that anadequate advisory service was not provided. This program ~111 be revlewed prior 
to futuro test operations. 

Escort monitoring of urmple-return pIaner was abused In some cases rnd was used rimply 
as a means of quick return to the United States. These monitors should be provided from the 
TG 152.1 Rad-Safe Unit and should be responsible for radiation safety aboard tho plane fr6m 
source to desttnatlon. These samples, when properly packaged for shipment, do not present 
radIaUon hasards to personnel but do present problems when crew and passenger6 are not 
proporly lndoctrtnated. 

5.S WI ACTlVITDZS 
. 

Control Group personnel aeeisted the Commander in Chief Pacific (ClnCPac) In the evacu- 
ation of natlves from Ujelang by IST 827 by providing radiologlcal-safety rervlcer of survey 
and sample collectIon. 
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S.S.1 Evacuation 

. 

The evacuation of the natives of Ujelang from the atoll to tie Ml' 617 and their subsequent 
return to the island were accomplished without mishap. The eVaCuatlcut took place on the after- 
noon of Oct. 27, 1952, and on the morning of Oct. 28, 1952; the reentry lnto the island occurred 
on the afb,rnoon of Nov. 2, 1952. 

. 

There wa.e no radioactivity detected on the island by either tbe aerial survey or the ground 
monitoring of the area prior to the return of the natives. The ground survey which followed the 
aerlal sweep was made on the morning of November 2 and WM conducted using an xX-5, a 
TlB, and a PDR-1OA. The beta and gamma instruments were used in monttorlng about the 
general living area, and the alpha detector was employed In checking the water supply (rain 
water collected In cisterns) and spot checking the ground about the l&and. La addttlon. lagoon- 
and fresh-water samples and dirt samples were collected on November a; these were examined 
by the laboratory aboard the US Rendova, and no acUtity of any type was d&covered. 
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While aboard ship and during per!ods of posslb!e fall-out, the shtp was monitored every 
hour to prevent radloactlve contamlnatlon. If the ship had been subjected to fall-out. the Com- 
manding Officer was advised of protective procedures, such as mslntenance of tightness of 
topside and ventilation openings, utltlzatton of a washdown eyrtem, and operation of decontunl- 
nation stations. Film badges and do&meters were ready for issuance to those liable. to ex- 
posure; however, no activity was experienced during the cnUre operation. 

Equipment of Merrill Elsenbud, New York Dperattone 0fflce, Projects 52 and 5.4a, was 
placed about the Is&d. These instruments were put into operation prior to depertun from the 
area to the evacuation positfan designated by Commander, Hswdlan Sea FronUer (Comfiaw- 
SeaPron) &rld re-collected as previously advlszd by the project leaders on November 2. Aa far 
ae could be ascertalced no fall-out activity was detected. 

The movement of the natives to and from the island wae somewhat complicated because of 
the depth of the water In the channels of the atoll and about the &land of UJelang, the home of 
the natives. 157 people, including two women well advanced in pxgnancy (these 
women had been prevtously evacuated by air), children of all ages, and several very elderly 
pecple, comprised the population of the two kingdoms of the island. The movement of people 
wa8 made in sev.xal shuttles via outrigger canoe8 from the beach to the ship’6 boats in the 
la&m and via the ship’s boats to the ship, whfch maintained rtatfon a& sea approximately 4000 
yd from the channel nearest the island. The people were loaded on and off the ship via the bow 
doors and ramp. Difficulties in movement were atso experienced by the ground mmltor; 
befare the survey could be made it was necessary for him to swim from the shfp’s boat in the 
deep water of t!! lagoon to the shore and to hunch a native outrigger for return to the boat in 
older to pfck up monitor@ instrument& No rubber boat was avaflable. 

During their stay aboard the ship the natives seemed very happy and content once their 
rlege of eeaeickness had paseed. The children played on the tank deck berthing epace8 were 
met a&de on the portside ln the llvlng compartments normally used by troops; and awnh!!s 
were rigged topside on the main deck for their une. The food, with rice u the amln staple of 
their diet, was consumed ln large quantities, rud both the younu and the old were delighted with 
the servtng of ice cream. The use of the ship’s store wti extended to the people. They attended 
movies at night. Upon their departure from the ship the naUves were given canvas for mending 
sslls, clothes that were donated and collcctcd by personnel otird ship, large amounl8 of tine, 
and other lteme to augment their possessions on shore. 

The aperatIon was a success in every extent. The aseletance of Jack Tobm, the Trust 
Representative, was invaluable in maintenance of relations with the people. The COmmaadlw 
Officer of LST 827 was extremely solicitous of the welfare sf the native8 and carried out hle 
mission of evacuation of the Ujelang Atoll in a very capable manner. 
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5.4 &XUZON ACTIVITIES 

Control Group peraoa~11 were provtded the Scripps Institute vc~el, Horizon, In a tech& 
cal advisory cppclty. Over-al1 radIolc&al-safety eupervislon was a command reeponsiblllty 
of CTG 1323. . 

The Eforixon wan to take station approxlmatelv 72 mIles north of ground zero at H hour. ’ 
Thea poaitloe was of concern since wind predIctions Indicated po~!slbIliUee of fall-out at t.hIe 
positIon. An a consquence the foliowti equipment wan placed aboard: one b4X-5, one AN/ . 
PDR-TlB, one AN/PDR-18, one portable air sampler, oight aeta of protective clothing, eight 
net8 of self-readhg doslmeters, and enough film &&es to #upply the crew. 

5.4.1 Hodcon Reeulta 

At 1240M Nov. I, lQ52, durly medium precIpItatIon, radioactive fall-out wan detected 
The level wan low, about 1 mr/hr at the ttme of detectIon. The rNp wan immediately closed 
up, and the ventI_ system WM stopped. The spray system was placed In operation. and the 
lrNp started circting Its position. WIthin approldmately 20 mIn the level of contamInatIon had 
Increased tc? UI uverage gamma read@ of 5 mr/hr and a maxImum beta-gamma readlng of 15 
mr/hr A mersage was dIspatched at 011327M to CTG 132.3 a8 follows: “Air Dry 5x, Bullseye 
14 clrcilng on IfM.Ion,” At 0114OOM the ship changed coume to 180’ true, rpeed 11.5 knots, 
aa directed by Cl% 132.3. The contam.tnatIon level gradually Increased to an average gamma 
rePding of 8 mrAr and a maxImum gamma roedIng of 35 mr/hr. The spray system was left on 
at full force an the rNp continued on lb course of 150’ at full speed. At 011520M a message 
wan dIspatched to C’E 132.3 an ;ollors: “Air Dry 8x, Bullseye 35x, condition rtPbIlIrIng. 
Course 180’ T, speed 11.5 knots. WI11 report when clear of fall-out area.” At 0116SOM the 
sNp atopped; Ita poeitlon was latftude 12Yl’ north, longitude i83”05’ east. Two air samples 
wNch Indicated no detectable activity In the olr were taken. Inasmuch au precIpItatIon bad 
ceased, t.hIr wan a reliable IndIcatIon tnat the sNp was clear of the fall-out area. A eurvey 
wan made of the ship’r deck which bdlcated a alIght drop In the level oi contamination. The 
followlng mewage wan dIspatched to CTG 132.3 at 01172OM: “Air Dry 6x, Bullreye 30x. Air 
samples Indicate we are clear of fall-out area. Lying to. PoeItIon Lat 12’41’ N, Long 163’05’ 
E.” The ventIlaUoo egstem wpo placed In operation, and the oNp wan unbuttoned at approxi- 
mately 0117OOM. With the exception of work pa&es, all personnel were ordered to stay LQaIde 
the ahIp. The ship WM wanhed down with a h&h-pressure hoee which lowered the contamb 
nation level considernbly. The waehdowo WM completed by 011930, and the following message 
‘1~1 dtapatched to ClXl 132.3 at 012015M: “Air Dry 3x, Bullreye 20x, waahdown completed. 
Proceeding to &amount 72.” A message %ummarIztng the above contamInatIon leveln wan aleo 
dlrpptched to CTG 132.1 at 012045M. A constant vIgflance was maIntaIned throughout the night 
following hi day and durtng M + 1 day. No further fall-out wan encountered. A rurvay of the 
rhlp was made U 0207OOM which rhowed the average gamma read@ to be 1 mr/hr and the 
mudmum gamma reading to be about IO to 12 mr/hr. Decontamination wa# attempted by high- 
preraure ralt water waahdowru and by toaslng overboard there Item8 that were highly con- 
tamlnated, @lch u rmall pIecea of rope and canvas that were of rmall value. All personnel 
Involved In decontaznInaUon operaUone were carefully checked and decontamlnnted when 
nechrsary. Very little contamInaUon wan brought Inside the rhfp. The estimated marlmum 
Integrated gamma doeage receivad by any individual aboard the Horizon WM GO mr. 

l 

< 
. 

‘. ,. 

A 

I 
I ‘_ 

i 

, 

( 
; 

38 



CHAPTER 6 

. 

LABORATORY GROUP 

The laboratory procured, repaired, and maintained varlaus radiological-safety instru- 
me& for the Task Group and furnished technical asaiatance to the imttrument-repatr 6taUona 
of the Army, Navy, and Air Force task groups. It also proceslred and recorded film-badge ex- 
posures for all JTF 132 personnel. In addition it collected, interpreted, and disseminated 
radiochemlcal data for radiological-safety operationa and documentation. 

6.1 ELBCTRGNICS SECTION 

The instrument-repair shop was located in the Rad-Safe Building on Parry Island when 
the Unit waz~ ashore and in the Aviation Electronics Workshop when the Unit WEJI aboard the 
USS Rendova. 

The monitoring load fell on 50 TlB instruments that were ~1 loan from AFSWP. These 
instruments had previously been switch modified at the Nevada Proving Grounds. This uwitch 
modification consisted in replacing the ‘leaf” type switch with a “two-wafer” rotary switch. 
Also, a flexible coupling was installed on the swiich shaft betwwn the electrometer section of 
the switch and the switch wafers. In addition, the electrometer section of the switch had the 
porcelain flngers between contacts removed and the electrometer switch rotor fastened to the 
shaft by meann of a lucite ring. Thio eliminated switching transients resulting from chnnge in 
scale. 

Attempt8 to modify *be electrometer switch wafer8 during this operation met with moder- 
ate success. One feature of eignifi:ance wan noted, Le., the flexible shaft coupling is required 
to provide maximum stability and ircedom from transient& The solid shaft extending to the 
snitching knob from the electrometer switch wafer renultn in transients when handling the in- 
8trument carte. 

Major fatlures were experienced with the electrical meter movement. Gf the 25 instru- 
ments conelatently used in the field, I3 meter replacements were requkal. !Wnos failures of 
the luclte screw mounts, holding the chamber and electrometer circuit to the lravtrument panel, 
were noted. When the instrument was dropped or jarred, the lucite acrew mounta carried away. 
It was neceaaary to 1 zovide metal stops from the panel trr the chamber and to the electrometer 
circuit section to maintain me&mum stability. 

No major dlfflcultiee were experienced with the Mlf-5 instrument8 used for personnel 
monitoring and decontamination work. Several lightsensitive Geiger-Mueller (G-M) tubes 
were corrected. .^, 

The new llghtweight type of ion-chamber instrument, IM-Tl/PD(XE-14, caRed the ‘%a- 
per,” sponrored by the Army Signal Corps, initially developed humidity leak8 but, after re- 
pair, functioned eatisiactorlly and wan used aa a replacement for the TlB. 

One TlB was modified by cutting out a portion of the metal box ami replacing the portion 
with aluminum fall: This permitted Ngh-range meanurement of the low-energy radiatba, 
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which was extremely prevalent following Mlke detonation. 
Major repdr problems did not arise because lnstrumeatJ were provlded ln excess. fnop- 

eratlve instruments were deadllned and returned to the Unlted States for major rep&s. 
Alpha-radiation-detection instruments whose probes had been sealed against humldlty 

leaks were adquate for this operation. . 

6.2 PHOTODOSIMETRY AND RECORDS SECTtON . 

The responslbllltles of this section were to 
1. Issue, receive, pmcess, and interpret all photographic fflm badges. 
2. Issue, receive, read, and record all Task Group 132.1 (TG 132.1) personnel doslmeterr. 
3. Malntain records of exposures which will be ivallable to proper authorltles. 
4. Forward photodoslmetry reports to the appropriate service surgeon or clvlllan l&o- 

ratory at the comoletlon of the operatlon. 
6. Forward processed illm to AFSWP for final storage at the completion d the operation. 

A record of exposures will accompany this shipment. 
6. Fxward all film recorda to the Division of Biology and Medlclne, AEC. 

6.21 Operational Actlvltles 

Except for minor changes the procedures of photodoslmetry were followed according to 
the operattng procedure given ln Appendlx D. This procedure proved d great value ln orl- 
entlng all personnel and ls suggested as a guide ln the standardlxatlon of future test photo- 
doslmetry operations. Dtfflcultles were experienced because of lack of space and a shortage 
of clerical help. Owing to dlfflcultles of mlxlng, the use of Ansco developer did not prove as 
satisfactory as Eodak developer and fixer. An all-weather callbritlon site was sorely needed 
for long-period callbratlon exposures; use of an empty warehouse ls not a reliable expedlent. 

. 
62.2 Summary of Exposures 

No serious overexposure of Task Force personnel was encountered, although several ln- 
cldents of exposures exceeding the Task Force limit did occur. 

Nineteen personnel of TG 132.4 participated in the flights of the C-54 and the SA-16 air- 
craft into the material falling from the Mike cloud wlthln 1 to 2 hr after detonation. The SA-16 
aircraft was engaged ln search and rescue operations for which tolerance llmlts had been 
waived. The C-54 aircraft WUJ engaged ln photographic operations at altitudes which appeared 
to bc less than 2066 It and at times less than 1% hr after detonation. Thla maneuver vlolated 
preshot instructions to fly the photogrzphlc mlsalon at 5006 ft no earlier than 2 hr after deto- 
nation. The film-badge readlnge for these personnel varied from a low of 8.6 to a high of 
11.8 r. 

Tan, personnel of TG 132.1 exceed ed !he Task Force tolerance llmlt of 3.0 r during con- 
tinued IWOvJry operationa followlng King shot. Both were minor ln nature and less than 4.1 r. 

No overexposures occurted wlthln TG 132.2 or TG 132.3. 
A total of 5000 film badges were utilized and processed during Operation Ivy. 

6.3 RADlOCHEMICAL SECTION, LABORATORY GROUP 

The moblle Radlologlcal Field Laboratory, AN/MD+l(EE-31, designed by the Nucleonlcr 
Branch, Stgnal Corps Englneertng Laboratories (SCEL), was assigned to the W-Safe group 
durlng Operation Ivy to participate ln its health-physics program. The mission of the labora- 
tory was to obtain lnformatlon on the radiation haserds extstlng ln tirbome material, llquld8, 
ana sollds to supplement the gamma-flux measurements obtainable by area surveys. 

The samples received were assayed to determine the intensity of alpha, beta, and 
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gamma radiations. In addition, beta and gamma energies and decay rates were determined as 
required. The techniques used are described tn detail tn the first draft of the ‘Manual for the 
Radiological Field Laboratory.” Briefly, beta activities were determined with the end-window 
tubes, shielded in lead pigs, connected to either decade or binary scalers. Gamma activities 
were obtained with the same setup but with a lead-aluminum-lead sandwich between the sample 
and the detector to screen out the betas. This sandwich unavoidably absorbed some soft gam- 
mas. Calculations indicate that about 8 per cent of gammas with energies of 1.2 Mev and 50 
per cent of gamma energies below 0.3 Mev are removed by the sandwich and are therefore in- 
cluded in the beta rather than In the gamma count. The reported beta and gamma actWt.ies 
should therefore be regarded as indicating soft and hard radiations, respecttvely, rather than 
strictly betas and gammas. 

Alpha activities were measured with a scintillation probe coupled to a scaler. Beta ener- 
gtes were obtained by Feather analysis using aluminum absorbers, and gamma energies were 
determined by absorption with lead. Decay rates were determined by plotting beta-gamma ac- 
tivities as a function of time. 

The accuracy of the data was ensured by calibration of the counting equipment wi& stand- 
ard radioactlve sources. Each setup was checked by a daily determination of its standard fac- 
tor and a periodic chi-square analysis. The &e-tenths error of the raw count was maintained 
at a level below 1 per cent, whereas the over-all precision of the results was held to a maxi- 
mum spread of 15 per cent. Results were reported daily to RIG. Data @n activities were turned 
tn the same day that the samples were received. 

l 

. 

Because of the evacuation of personnel from land bases for Hike shot, the field laboratory 
was stationed on the hangar deck of the USS Rendova, CVE 114. Wxtrical power and water 
were obtained from the ship. The operating personnel consisted of four enlisted men with 
chemical backgrounds provided by the Army Chemical Center ar.d supervised by P. Shapiro, 
chemist from SCEL. Capt R. Dempsey, assigned to the Rad-We Unit from SCEL, was in 
charge of the laboratory. Since the enlisted men had no previous experience with this radio- 
logical laboratory, a 3-week training period was given in which practice exerctses illustrating 
the technfques required during the operation were carried out. 

63.1 Radiological Assays 

The specific data obtained were reported as completed and will not be repeated here. A 
total of 275 samples were analyzed. Table 6.1 summarizes the types of samples assayed and 
the operatiobs performed. 

The &borne material analyzed was of three types. The first type was collected by a 
vacuum-operated air filter, run continuously just outside the field laboratory, sampling air 
from the hangar deck of the USS Rendova. No significant radioactivtty was found here. The 
second type waas obtained from portable air samplers. One stationed on the flight deck of the 
USS Rendova cuter Mike shot showed no radioactivity. Another, carried during an aerial sur- 
vey immediately after Mike shot, showed significant beta and gamma but IW alpha acttvity (see 
Table 10.27). The third type was taken from filters in aircraft which had flown through the 
cloud resulting from Mike shot. TLse showed exmemelp high beta counts and considerable 
gamma activity but no significant alpha activity. 

Cascade-impactor samples were assayed to obtain informatlon on the activity present in 
various partfcle sizes of airborne particulate matter. One series taken immediately after 
Mike shot showed beta and gamma activity orI all stages, nibh most of the activity or. slides 3 
and 4. Another series taken M + 6 day showed only beta activity, most of which was iound on 
slides 2 and 3 and on the filter paper beyo:ld slide 4. 

As can be seen from Table 6.1, most of the samples analyced were sea Wrtri taken at 
various stations in Eniwetok Lagoon at tao levels, at the surface and at a depth of 30 ft. The 
results obtatned were utilized by TG 152.3 to govern the return of naval vessels into the lagoon 
after the evacuation and to control the intake water to evaporators on the ships. 

31 

_ _ _ ..- - _ ,-. ..-,.-. _ _-- - \ . 



---- 
1 

-, _._.. -- -__-_-_-_)_.- 

Table 6.1 -SUMMARY OF EADIOLGGXCAL ASSAYS 

l 
Alpha Beta Gamma Energy Decay rate 

Airborne 
Filter 1 ? 7 3 2 
Cascade lmpactor 10 10 10 

Water 
Sea 205 205 205 2 I 
Fresh 36 36 36 

Solid 
swipes 17 17 17 2 
Evaporator deposits 3 3 2 
Soil 5 7 7 4 2 
Food 3 2 2 

Total 236 288 288 11 5 

Sea water was also nasayed regularly at the bathing beach off Elmer; the results indicated 
that the facilities wem safe for swimmtng. In addition, radioassays of sea water were uttllzed 
to indicate hazards that might be encountered in shallow-water diving operations required for 
recovery of equipment. 

Drinking water WM monitored before and after Mike shot at variats installations on Eni- 
wetok Atoll and at Kusaie, Ma&o, Ponape, Kwajalein, and Bikini islands. No radiation hazards 
were found in any drtnklng-water samples. 

Various types d solid samples were assayed. Swipes taken aboard the USS Bendova and 
other ships after Mike and King shots indicated the amount of fall-out and the success of de- 
contaxn~aatton operations. Analyses cf deposits from the evaporators on the USS Ftendova were 
negative, whereas similar samples taken from the USS Llpan showed podtlve but low beta ac- 
tivity. A number of soil samples were obtaJned from various islands and were assayed in con- 
junction with recovery-party operations. Although considerable beta and gamma activities 
were found in some instances, no alpha hazard was recorded. Food taken from the drier op- 
eratfng on Yvonne after Mike shot showed no activity and could tbus be used safely. 

6.3.2 Evaluation of the Field Laboratory 

fn general, the laboratory successfully performed the mission assigned to it; ffie work 
load was well within its capacity. On a one-shift basis it couid have handled at least twice as 
many samples had the need arisen. However, the following general comments are included for 
consideration in the event a laboratory of this type 18 to be used on future operations. 

Considerable mafntensnce was required on the electronic equipment within the laboratory. 
An electronic engineer should be included as a member of the operatim team for the labora- 
tory to expedite needed repalrs. 

A definite need extsts for the ability to differentiate between the radioactivity due to hard 
beta8 end eoft gammaa. Present result8 tndtcate that most of the gamma activity in residual 
radiatton is quite soft and is absorbed when betas are filtered out in a differential count. 
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CHAPTER 7 

DECONTAMINATION GROUP 

The Decontamination Group provided the necessary InstallaUons and operatiocle for pro- 
tection of personnel agatnst the effects of radiological contaminatton out&de the area of con- 
tamination. They did so by providing personnel-decontamination stations, quipment-decon- 
tamtnation areas, and entry and exit check points. 

They established a personnel-entry and -departure contra! syatem to ensure a reguhited 
procedure of decontamination. They prescribed appropriatr decontamination techniques for 
naval task elements and lent technical assistance to Holmes and Narver (H&N) personnel in 
the decontamination of heavy quipment. 

7.1 ACTIVITIES 
I 

The activities of this Group were divided into several phases: 
1. Equipment decontamination. A control check point was established at the boat landtng 

just north of the personnel pier on Parry Island. Departing vehfcles had their interior sur- 
faces lined with paper. All landing craft with vehicular or other mobile qulpment were in- 
structed to land at the des’gnated boat landfng, where the control officer of the check point 
monftored the equipment. If it was “clean,” the equipment was moved to Its destination; if it 
was contaminated, the equipment way moved to the decontamination area just above the lsnding 
area, where decontamination procedures were applied. Steps consisted In removing paper 
lining (ahen applicable), sweeping, and hosing wtth high-pressure water jets from the decon- 
taminatlon apparatus. If these procedures were successful, the equipment was released for 
removal to its deattnatton. If the procedures were unsuccessful, the equipment wa8 moved to 
the contaminated storage area in the field just north of the Bad-Safe Building on Parry Islami. 
Work was accomplished by the decontamination team, which conaisted of three enlisted men. 
This team worked at all decontamtnatton areas on call from the appropriate control-check- 

. -.- -’ point olficer. 
2. &mall boats. In general, the same methods were tieed for Small boats, with the es- 

ceptlon that paper lining was no1 used. 
3. Aircraft. A control check point was established at the airstrip on Parry Island. Air- 

craft departing on missions Into highly contaminated areas had their lntcrlors lined with I 
paper. On return from a mission the paper liners were removed a8 requlrd, and the interlors 
were cleaned by brushes and industrial-type vacuum cleaners. 

4. Personnel. Prior to departure of personnel for the contaminated areas, complete suits 
of protective &thing were donned. This outfit consisted of the following: 

I It 1 

I _____. .__- --- ___ _ ___. ._ - - -. _ _.__ _,___._. - .- -. .____ __ .- ---- 
#’ ._ 

I’ 



Y 
-- --~_-_^_I__-___l__--__ --- 

i 

i 
- 

1 fatigue hat 
1 pair of coverall8 
1 pair of Ftad-Safe eoclu3 
1 pair of Rad->_fe shoes 

I 

1 pair of booteeblor each embarkation and dleembarkation 
of peraonnel to and from afrcrdt or vehicle, etc. 

1 pair of appropriate glove8 (cotton, surgical, work, etc.) 
1 respirator (to be worn If needed) 

Inafetencti UM made on the uee of Rad-Safe socks and shoe8 so that, In th? event of contlmi- 
nation, no pereonal clothing would be lost. All Itema of clothing found contaminated were 
confiscated by the Decontaminntlon Group. For pereonal items this necessarily involved ad- 
mfnlstrative procedure8 which were undesirable. 

On return from a mission the vehicle, boat, or aircraft was met at the check point by the 
check-point officer, the personnel were monltored, and approprlate instructions were Issued. 
By mean* of signs and verbal instructions, pereonnel were guided to the personnel-decontami- 
nation station in the south end of the Rad-Safe Bullding on Parry Island. This center was 
located very conveniently near each of the check points so that ‘tracking” of contamination 
was held to a mlnlmum. On entrance Into the center, personnel disrobed, dircarded protective 
clotb’a and itema of equipment into the agpro>riately marked containerr, showered, and then 
passed hto the drying room, where they were again monitored. If uclean,‘* they passed into 

the “clean” change _-oom, retrieved their personal clothing, dreeeed, and returned to their 
crganization. If found still contaminated, they were returned to the ehower. In several caees, 
localized “hot” qota were fcund on the body extremitier; these were safely decontaminated by 
applying a hand brush and more soap. 

Various chemtcal eolutions and complexing agents were available to aId in the decontamf- 
natlon, but their u8e was not necessitated. 

7.2 RESULTS 

After bathing, no ca8ed of linger@ contamination were noted. La several lnetances. where 
vehicles and/or equipment were found to be above the permissible llmita, storage in the con- 
tamlnated storage area allowed this con*;unlnatlon to decay to within permissible limita within 
a very few day& XII no case was any Item of equipment “deadlined” for more &an f!ve days aa 
z -result of lte being a radiological hard. 

Contaminated clothing eti personal equipment were allowed to decay to within permlaeible 
lfmite ti were then laundered. Shoes were cleaned by brushing with a 6tJff -brietle brush. No 
case6 of contaminated respirator6 were noted. 
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CHAPTER 8 

RADIOLOGI CAL-iAFETY INFORMATION CENTER 

AE a center of, and as a rigid control of dtseemtnatioa of, necesaarp radtalogical infor- 
matlon following epch of the detonations. an tnformatfon center was eetablished. Sources of 
information were the Rad-Safe Control Group, the Laboratory Group, Task Gmup RadSafe 
offlcers, and the Task Force Rad-Safe Office. This Center coordinated and consofldoted tnfor- 
mation for use of Task Force and Task Group commanders tn the determination of R hour. 

The radtological-safety information was matntained on datlp situation map?, laboratory 
reports, pnd radex chuts. Information summaries were prepared at the complc~lon of the day 
and prtor to recovery conferences for the following day. 

The RfC was elltablished in the Air Intelligence Office aboard the USS Rendova on MX - 1 
day. It conttnued operations from this point until reentry was completed on M + 2 day. From 
M + 2 until K + ? day8 this Office was maintained in the F&d-Safe Building on Parry klnnd. 
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CHAPTER 9 

SPECIAL RADIOLOGICAL-SAFETY MISSIONS ’ 

Special monltorfng service wa8 required for transport of radioactive samples to the 

United States and for tritium transfer during the preshot operations. 

9.1 SAb¶PLE TRANSPORT 

JTF 132, by means of Operations Order 2-52, designated CTG IS2.l as the responsible 
agent for radiological safety of personnel transporting radioactive samples to the United 
States. To implement this directive, the Kwajalein Control Group officer was delegated the 
responsibility for radiological safety of personnel transporting radioactive samples. He moni- 
tored the collecuon of sample6 from test atrcraft, the packaging of these samples, and the 
loading of these samples on Military Air Transport Service (MATS) aircraft. He obtained 
monitor escorts for each plane. 

9.1.1 Ftesults 

Owing to a shortage of available monitors and to deviations from scheduled shipments, 

diffkulties were experienced during post-AAike shipments. For example, an incident occurred 

in which a monitor obtained to escort a shipment left the aircraft prior to the arrival of the 
radioactive shipment at its destination with the statement that he was relieved to get away 
from the shipment. The psychological impact of thts statement upset the aircraft crew to the 
extent that they felt their welfare was being endangered during the remainder of the trip and so 
reported on arrivaI at the home station. 

The ahlpment WM packaged so as to eltminate a radioactive hasard and did not present a 
hazard In this incident, but the circumstances surrounding the action point out a need for a 
specific group of sample-return monitors responsible to the Rad-szfe Unit for the safe de- 
livery of samples. 

The remainlngeight 8hipmeftt8 were returned to Los Alamos, MUmore, and Boston 
without incident. 

9.1.2 Tritium Monitoring 

In order to provide for a radtatton-safety prcgram during the preshot interval of prepa- 
ratfort, Joe B. Webber of ii-1 Group, LASL, was designated as special monitor for the tritium- 
transfer phase8 of the operation. His equipment, which consfeted of modified air-flow ioni- 
sltioa Chamber8 and portable t&~talyEiS eets, aided in the control of the tritium hszuds withtn 

the cab. NO exposures or incidents occurred during this critical operation. 
Fortunately the tritium monitoring occurred prior to any detonuttions; therefore airborne 

residual activtty did not discharge the detection elemente. A more versatile field detection 
fnatrument is desirable. 
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CHAPTER 10 

RADIOLOGICAL-SURVEY RESULTS 

10.1 MDSE SBOT 

___- _ .__. . .- 

Loath: Elugelab Island Worn), Enhetok Atoll. 
Hetght of burst: Ground surface, 
Ylold: 6 to 12 Mt. 
Time fired: 0715, Nov. 1,1952. 

10.1.1 Cloud Dlspoaitlon 

Trentp-four-, forty-eight-, and seventy-hour trajectories indicated a column of rlr 3 
mtles In height, from 40,000 to 55,000 ft. moviag generally east under the tropopauw. Below 
this altitude the cloud column uaa forecurt to move generally rest-northwest, whereas, alxwe 
the tropopause, cloud parcela were forecast to move rest. . 

The Bnal observed wind pattern placed all fall-out north of ground zero. Air rrdex gave 
8.a exclusion area beartng clochwtre 280’ true to 090. true. 

At Ii + 70 mtn the atomtc cloud had reached an altitude greater than 120,000 It and, In its 
rapid climb, was forced to btllor out at the tropopause level, although conttnutng to rtae to a 
still greater height. This bUlo+lng-out effect reached a dlstaace of 20 mtles tn dtameter In 
al p~wdmately 40 min and resulted ln fall-out as far south as a line between Runit and R&$ll 

b~ndr (10 milts). 
The rind pattern for thts sh& was nearly ideal from the EM-Safe stwx@oinL 

10.1.2 Ground contaminattoa 
An Jnttial aerial-survey helkopter became contamtnated from radioactive uraln-outN at 

H + 40 m&t tn the vicinity of Pilraat Ialand. ‘MS ratn-out was d!rUnctly muddy In appearance 
__a- .*. and Ieft a residual contaminatton ot 2 r/hr at B + 1 hr on the atrcra!t. -.*_. . 

A damage eurpey at H + 4 hr revrabd come a-mate tntenritles at Engebt, Bagon, and 
Bcgallua. Readtws on an AN/PDR-TIB meter in a hellcopter 150 ft above the center of Engebt 
were greater than 50 r/k. Stmtlu n?adtng~ 500 R above the blockhouse on Bogon were 10 
r/hr. Stmilar readtngs above the blockhouse at BogaBua at an aititude of 1500 ft rem 2.5 r/hr. 

A complete atoll survey was accomplIahed by helicopter at Ii + 24 hr and tndicated con- 
taminatlon of a11 northern and weltem Mands. The islands of Chinicoro, Aniyaanif, ChMmi, 
Japtan, Parry’, and Enlretok were found free of contamination. These helicopter readlngr at 
25 it, when mdttplted by a factor of 5, gave aa approxtmatlon of ground readlnga The relation 
between the 25-R and the ground readrrps vartad between 2 and 4; therefore this factor could not 
he consldered absolute (Fig. 10.1). 

&lf-dt;ont.amInation of the Ialandr was accompltahed by radioactive decay and weathering 
(Tables 10.1 to 10.25). Weatberlm effects were moat apparent durtng the Ford four to Ilve 

.- 
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mext conttnuer on page 65.) 
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Table 10.1 -ALICE WGALLUAPt 

. 

Date 
mnlnd readiflg, Air redfng, 

Time mrhr mrhr Remark8 

. 1952 
1 Nor. 1200 1,500 ft, east ride 

1,500 it, rest tide 
1,500 it, center 
1,500 ft. lagoon 

2 Nov. 

2 Nov. 

0700 

0800 
1220 
0820 

22,000 
19,000 

10,000 
9,~ 
2,090 

bland center 

her reef 
4 Nov. 

5 Nov. 

6 Nov. 
1 Nov. 
8 Nov. 

, 9Nov. 
10 Nov. 

11 Nov. 
12 Nov. 
14 Nov. 
15 Nov. 

0830 

0816 
9809 
9815 
0805 
081s 

0815 
1630 
0830 
981s 

10,009 

9,m 
2,900 
2m 
2,800 
2,tOO 

1,700 
2,loQ 
1,400 

Iahad center 
ldrnd center 
fslmd center 
Island center 
bland ce.nter 

1,500 
1,400 
1,200 

800 

-_- 

island center 
Dodtful valuer 
I&ad center 
mdhtioa Ispotty 

uthirtime 
rtLaeQY 

800 
800 
bR0 

16 Nov. 1230 
1420 

0820 
0810 
0900 
1000 

750 
500 

440 
500 
210 

11 Nov. 
18 Nov. 
19 Nov. 
21 Nov. 

1952 
Sal. 
0 Feb. 

1,499 
1,~ 

810 

150 
10-100 RuUation varier 

ritb location, 
weatberiq cauoea 
changer in con- 
centration 

. 

l S rrputlcal miles from grwnd zero. 
th8wnlng that radiation decay follows aT”.* law, extrapolation indicater 

that radfatton readinga cd greater than 2300 rhr would have existed at H + 1 hr. 
Llmftcd recovery (10 min) could commence at H + 26 hr. 
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Table 10.a-BELLE @oGoMl3oGo)*t 

Grobd refdbq, Air readlng, 
D8b Time mrh mdhr Reaarka 

1952 
1 Nov. 
s NW. 
4 Nov. 
6 Nov. 
6 Nov. 

7 Nov. 
8 Nov. 
9 Nov. 

10 Nov. 
11 Nov. 

:2 Nov. 
14 Nov. 
15 Nov. 
16 Nov. 
17 Nov. 

18 Nov. 
19 Nov. 
21 Nov. 

1952 
2JaIL 
9Peb 

0700 
0757 
0827 
0027 
OS12 

0767 
0812 
0802 
OS12 
0812 

1627 
0827 
0812 
1227 
0927 

0807 
0857 
0917 

10,000 
7m 

4,sOo 
2,600 

2,400 

1,950 

1,200 

Loo0 

180 
10-m 

18,000 
WJO 

10,000 
2.800 

1,500 
1,400 
1,490 
1,000 

700 

900 
1,000 

900 
900 
SO0 

450 
250 

Wand center 
X&and center 
Wand center 
ldand center 

bland center 
bland center 
Wand center 
Ialmd center 
labd center 

Wand center 
Island center 
bland center 
I&and center 
Wand center 

bland center 
Wand center 
Xahnfl center 

bland center 
bland center 

. 

. 

. 

. 

l Z’/( nautical mller from ground zero. 
tAmwn@ that radlatlon deay followa aT-‘.’ law, extrapolotlon In- 

diuter that radiation readbup greater t!m 2500 r/hr would have ex- 
isted at i3 + 1 hr. Llmlted recovery (10 akin) could commence ti 
B+28hr. 
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Table lO.S-CLARA (RUClUPt 

G-Wag, Air reading, 
TllllO mr/hr mr/hr Remuk.0 

1062 
2 Nov. 
2 Nov. 
4 Nov. 
INov. 
6NoT. 
?Nor. 

8 NW. 
2 NW. 

10 NW. 
11 NW. 
12 NW. 
14 NW. 

0657 
0754 
0824 
0024 

0754 

0758 
0600 
0606 
1624 
0822 

16,000 
MJO 
9,~ 
5,400 
4.m 
1,400 

1,600 
2,500 1,300 
2,4(JfJ Boa 

425 
700 

1,000 

15 Nov. 

16 NW. 

17 Nov. 

0606 

1224 

0624 

19 MO*. 

21 NW. 

0654 

0054 700 

1062 
2JaE 150 

8 ?eb. 10-20 

420 

180 

Wand coder 
low centor 
LW center 
Wand center 
&land canter 
bland center 

Bland center 
Wand centor 
loland contor 
idud center 
lshnd toter 
vlu+lablt radtauon 

lwelo 00 letand 

Variable rdtatloa 
&v-elm on island 

Variable radlauoa 
levela a~ Wand 

Varublo radtattoa 
levela on Wand 

Variable radhtton 
levolr aa Wand 

Vwable radlauon 
levela m Maad 

Varfable redlatton 
levete an tehnd 

Varhbte rulhttoa 
le~ote on I&and 

*¶‘I$ muttcal mtloe from ground tom. 
tAeetun4 that radiation decay foilove aT”** law, extr8polaUoa indicrter 

thct radiath rexlLngr greater than 2500 rhr would have l drted at ii + 1 hr. 
Ltmtted recororp (63 m4 could commence at H + 28 hr. 
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Table lO.l-DAISY (COCarn)*t 
. 

Grodrslldlng, Air relullng, 
Date The mr/hr mr/hr hnarka 

1952 
2 Nov. 0751 8,ooO lidand center 
4 Nov. 0821 10,000 bland center 
5 Nov. a520 WOO bland center 
8 Nov. 0806 7,000 Wand center 
7 NOY. 0751 s,mo 2,ooo I8lmd center 

8 Nov. 0805 4,500 1,800 I8hd center 
9 Nov. 0756 2,soo 1,500 Irlaul center 

11 Nov. 0506 800 
12 Nor. 1622 2,200 700 I8had center 
14 Nov. 0220 1,~ Rdfntioavarie8 

wlthlocaticm 

15 Nov. Fdcm varier 
with location 

16 Nov. 1225 1,400 800 R\dlnttoa Vader 
rftll IocaUal 

17 Nov. a820 700 RadhUon varin 
wltb locritial 

19 Nov. 0250 700 lbdhttcm wler 
wttb locauoa 

21 Not. oejo coo RuUaUoa vartcr 
wlthlocaUon 

1952 
SJ8ll. 200 lbdtatioa varier 

WUhlocaUoa 
7F.b. 10-200 RadiaUoa rutcr 

with bcaual 

l 1 nautical mile from @pxlnd zero. 
tAmum.lr@ that radlatlon decay followe aT”** Iaw, extrqmhtlm In- 

dicrter th8t ruUaUor~ rt8d@f8 greater thuk 2500 r/hr wauld have extsted 
at Ii +,lhr. Limtted recowry (10 mid could commencoti ii+ 28 hr. 

/ 
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Table 10.5-&A @AN xmEFom)*t 

Ground read@, Air rerrding, 
Date, The M/hr mrltrr Remark8 

1952 
4 Nov. 0616 26,000 6;ooa Ihad center 
6 Nov. 6617 10,000 Wind center 
8 Nov. 0800 6,000 Wand center 
0 Nov. 0751 2,200 Ialmd center 

10 Nov. 060s 8,000 2mO Ieland center 
11 Nov. 0601 2,860 Iahad center 
14 Nov. 0811 2,200 bland center 
15 Nov. 0600 2,200 Wand center 

16 Nov. 123(1 2,000 Wand ceater 
17 Nov. 0610 2,606 1,200 Bland mater 
21 .Hov. 0945 1,706 W8nd ceatsr 

1953 
2Jaa &IO-1600 Waad center 
7 Feb. 100-1000 ula&cente? 

c’/ aautical mile from ground zero. 
tAmumhg that radiathn decay follow aT”.’ law, extrqmlatton In- 

dkater that radhtion reading8 greater than 4500 r/hr would have exieted 
at Ii + 1 hr. Limited recovery (10 mk3 could coameace at H + 75 hr. 

T&lo 10.6-FLGRA $LUGELAB)*t 

1052 
2 Nov. 
6 Nov. 
7 Nov. 
8Nov. 
B Nov. 

16 Nov. 
18Nov. 
10 Nov. 

0012 
0812 
p748 
0754 
0748 
16SO 
0804 
0847 

7 

8060 !iO ft over water 
14 25 it over water 
20 25 ft over water 
10 25 it over water 
20 25 A over rater 

2 25 R over rater 
1 25 ft over rater 
2 25 It over rater 

Wraund zero. 
tC!rater began to fill rhortlp after detonation; thus radioactivfty of the 

crater bottom began to dlminlah became of decay, flushing, and burial. 
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Table 10.7-GENE (TEITEXFW 

Date 
Ground reading, Air reading, 

The Jnrhr mrhr Remluke 

1952 
2 Nov. 
4 Nov. 
5 Nov. 
7 Nov. 
8 Nov. 

9 Nov. 
10 Nov. 
11 Nov. 
12 Nov. 
14 Nov. 

16 Nov. 

17 Nov. 
18 Nov. 
21 Nov. 

lMl3 
2 spa. 
2 Feb. 

0810 
0813 
0810 
0745 
0751 

36,ooo 
18,000 
12,000 
8WJ 

18,000 8,000 

8,m 3,400 
3,500 

3mO 
1,400 
1,200 

Island center 
Wand center 
Wand center 
Mand center 
wand mater 

0745 
0505 
0803 
1020 
08SO 

bland center 
I8hid center 
tatand center 
bland center 
Ieland center 

1230 2,400 giae&Y 
1630 1.900 Wand center 
0806 1,600 IalanC center 
0800 2,500 l,OQO Islawf center 
0242 2,000 l&and center 

340-1,000 
loo-1,000 

. 

. 

*‘/I nautical mile from ground zero. 
tA8eumIq that radiation decay follow a T”** law, extrapolation In- 

dicates t&t radiation readhge greater than 8500 r/hr would have existed 
lti El + 1 hr. Limited recovery (10 min) could commence at H + 130 hr. 



Table 10.8-HELEN (BCNIAIRIKXM 

Due 

1952 
2 Nov. 
5 Nov. 
7 Nov. 
8 Nov. 
9 Nov. 

0805 
0807 
9742 
0748 
0742 

12,000 
8,000 
2,200 
1,800 
1,700 

Wand center 
lrrlnnd center 
Ieland center 
Ielm! center 
Ieland center 

11 Nov. 9800 2,400 Inlandcenter 
12 Nov. 1516 800 bland center 
15 Nov. 0801 w@ Doubtful value 
16 Nov. 1220 . 1,~ Kined 

1622 700 IeIpad center 
17 Nov. 0802 500 Wand center 

18 Nov. 0757 500 I&uxl center 
19 Nov. 0844 240 
21 Nov. 0939 1,200 

1952 
2 Jan. 280 

d/( nautical mile from ground zero. 
tA6eumlng that radiation decay follae a T”.* law, extrapoktbn ln- 

dkatee that redlation readingr greater than 1700 r/hr muld have exi6kd 
U H + 1 hr. Llmtted recovery (10 min) could commence at H + 26 hr. 
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T&e lO.Q---IRENE (BGGON)*t 

Date 
Ground read@, Air reahg, 

Time =r/hr mrh Remiuk8 

1952 
1 Nov. 1245 

2 Nov. 0802 
4 Nov. 0t10 
S Nov. 0804 

6 Nov. 
7 Nov. 
8 Nov. 
9 Nov. 

10 Nov. 

11 Nov. 
12 Nov. 
14 Nov. 
?S Nov. 
16 Nov. 

0603 &fJfJO 
0729 7,800-10,000 
0745 5,000 
0726 2,800 
0802 4,200 

0757 
1613 
0827 
0758 
1220 
1620 

17 Nov. 
18 Nov. 
19 Nov. 
21 Nov. 

1952 
2 Jan. 
9 Feb. 

0800 
0754 
0841 
09SS 

~,~ 
14,000 

2,700 
2,400 
2,400 
2,200 
MOO 

1,500 

1,206 

200 General level6 
6-80 General levele 

10,OcO 
1,000 

10,000 

8,000 

4,000 
2,500 
1,800 
2,000 

1,000 
l,W 

1,200 
900 

806 
SO0 
490 

500 ft above blockhouse 
1,500 ft above blockhcuae 
25 ft above lrhid 
BlOCkhOUe 
Blockholue 

Blacklmure 
Genercrl levels 
Gc;aeral levels 
General level8 
General levela 

General levels 
General levela 
General level8 
General level6 
General levels 
Geuerrl levele 

General levela 
Gem--!A level8 
General level8 
Geaeral levele 

‘1% nautical milee from grouod zero. 
tA8eumfng that radiation decay foliows a T”.’ law, t?drapolaUon hdlcate~ 

that radiation readfngr greater than 500 r/?w would have exirted at H + 4 hr. 
Lfmited recovery (10 min) could commence at H + 50 hr. 

. 

l 
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Table 10.10-JANET $NGEBti*t 

Date 

1052 
1 No*. 

tNo?. 
2 NW. 
4 Ncv. 
5 Nov. 

6 Nov. 

7 NW. 
8 Nov. 

Q NW. 
10 Nov. 

11 NW. 

12 NW. 
14 NW. 
15 NW. 
16 NW. 

17 Nov. 
18 NW. 
19 NW. 
a1 Nov. 

1952 
2Jm. 

1240 

0555 
0756 
0805 
0800 

0759 

0725 
0740 

0724 
0800 

0752 

1609 
0822 
0754 
la16 
1525 

0757 
0753 

0330 

12,OOG 

10,000 

2,800-s,QOO 

2,900 
2,400 
2,200 

2,500 
1,400 
2FO 
1,400 

1,500 

1,400 

1,100 

900 
850 
500 
800 

150 

*5o,ooo 

19,000 
WO 
s,sOO 
2,000 

1,400 

1,400 

1,400 

800 

900 
800 
500 
480 
450 

420 
SlO 
a00 

150 rt above 
lslma center 

bland center 
xslmd center 
Island center 
Ialmd center 

2,800, eoutb Up 
2,QOO, north Up 

Northreat Up 
south up 
Northeast Up 

Inland center 
Northred tip 
Northeaet Up 
&utb up 
Northeast up 

Northeast tip 
Northwart Up 
Center 
6outb Up 
CeDter 

Center 
Center 
Northeaat Up 
Center 

Center 

*h ntutkal adlee from ground zero. 
tA.Muw that radIaUm decay foliowe a T”** law, extrapolation in- 

dtcater that rdiatiaa readhggr sreater than 200 r/P would have exbted 
U H + 4 hr. LAnttui recovery (10 mh) could commmce at ff + 26 hr. 
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Date 

Table lrJ.Il-KATE [MUZINi*t * 

Ground readi% Air reading, 

Time mr/hr mr/hr Remarke 

tQ52 
2 Nor. 
s Nov. 
4 Nov. 
SNoT. 

1 Nor. 
8 Nov. 
0 Not. 

10 NOT. 

11 Nor. 
12 Nor. 
14 Nov. 
15 NOT. 

18 Nor. 

l? Nov. 
18 Nov. 
19 Nor. 
21 Nov. 

1962 
2Ja 

0654 
0730 
0606 
0758 4,000 

0734 
0738 
0724 . 
0758 

12,000 l8hnd center 
4,400 island center 
2,aOQ Wand center 
1,800 Wand center 

800 tland center 

700 Island center 
QOO Wand center 
500 bland center 

0750 400 
1607 200 
0821 460 
0752 400 

1220 
1620 
0755 
0?48 
0824 
0927 620 

220 
280 
210 
220 
110 

120 

fsbd center 
Island center 
Wand center 
Ieland center 

I&and center 
I&and center 
Island center 
Wand center 
Idland center 
bland cakter 

tl8ixl center 

*3*/, lvuticll mile8 from ground zero. 
tAe8umlq that radlotion decay follow aT”*’ low, extrapolation in- 

dicatea that rrdiation reading8 greater than 200 r/hr would have erlrted 
at El + 4 hr. Limited recovery (10 min) could commence at H + 26 hr. 

. ’ 

/ 

I 

. 

. 
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Table 10.12--LUCY (KmmTANpt 

Date 
Ground rtodiag, h r-%, 

Time mdhr mdhr ReIuarkn 

1952 
2 Nov. 0652 15,000 Island center 
S Nov. 0’754 12,000 2,200 Ieland center 
4 Nov. 0804 2,000 Island center 
6 Nov. 0756 1,400 Ieland center 
6 Nov. 0752 1,800 Island center 

7 Nov. 0731 2,000 800 Island center 
8 Nov. 0736 1,660 800 Ieland center 
9 Nov. 0x32 800 Ieland center 

10 Nov. 0756 500 Wand center 
11 Nov. 0748 375 bland center 

12 Nov. 1605 S60 Wand center 
14 Nov. 0819 410 Island center 
15 Nov. 0750 900 200 bland center 
16 Nov. 1221 240 -day 

1624 240 bland center 

17 Nov. 0754 260 Ieland center 
18 Nov. 0746 280 Island center 
19 Nov. 0832 100 Wand center 
21 Nov. 0925 IS0 Islamicenter 

1952 
3 Jan. 110 bland center 

l Sa/ nautical miles from ground zero. 
tAmming that radiation decay follow8 r T-‘*’ law, extrapolation in- 

dicates that radiation readinge greater than 200 r/hr would have existed 
at Ei + 4 hr. Limited recovery (10 mln) could commence at H + 26 hr. 

49 



Table lC.lS-MARY @GKONPt 

Date 
Ground reading, Air re;rdlng, 

Time mr/hr mrhr Remarkn 

1953 
2 Nov. 
2 Nov. 
4 Nov. 
5 Nov. 
6 NW. 

7 Nov. 
6 Nov. 
9 Nov. 

10 Nov. 
11 Nov. 

12 Nov. 
14 Nov. 
15 Nov. 
16 Nov. 

17 Nov. 
18 Nov. 
19 Nov. 
21 Nov. 

1952 
3 Jan. 

0649 
0751 
0801 
0756 
0746 

0728 
0753 
0729 
0752 
0745 

1602 
0816 
0747 
1224 
1621 

0751 
0743 
0829 
0922 

9WO 

2,~ 
1,800 

900 

1,MO 

600 

440 

410 
200 

320 

80 

12,000 bland center 
2,800 Iehd center 
2,500 Wand cater 
1,500 I6land center 
l,ooO blnnd center 

400 
420 
700 
410 
266 

l&and center 
bland center 
Ieland center 
bland center 
Idand center 

240 bland center 
260 Wand center 
110 Iehnd center 
280 IWtdW 
140 Island center 

190 
lS0 

50 

Idand ceder 
Wand center 
Island center 

+5 naut!cd mllee from ground zero. 
tA8uumlq t&t radiation decay followr a T-l.’ law, extrapohtkm in- 

dicatee that radiation reading8 greater t!! 175 r/hr would have existed 
at Ii + 4 hr. Limited recovery (10 tin) could commence at Ii + 18 hr. 

. 
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Table 10.14-NANCY (YEIRI)Y 

, 

Ground reading, Air reading, 
Date The mrh mr/hr Remarks 

1052 
2 Nov. 0647 10,000 
3 Nov. 0740 2,200 
4 Nov. 0750 1,400 
5 Nov; 0746 1,100 
6 Nov. 0726 800 

7Nov. 0725 400 
8 Nov. 0731 250 
9 Nov. 0726 700 Daubtful value 

In Nov. 0742 l,ooO 300 
11 Nov. 0?42 255 

12 Nov. 1559 160 
14 Nov. 0814 240 
15 Nov. 0747 110 
16 Nov. 1321 160 W&Y 

1610 120 

17 Nov. 0749 130 
18 Nov. 0741 100 100 
19 Nov. 0827 40 
21 Nov. 0910 23@ 

1953 
3 Jan. 70 

%*A nautical mile6 from ground zero. 
TAeeumlng that radiation decay follows aT-l*z law, extrapolation In- 

dicates that radtation readings greater than 130 r/hr would have existed 
at A + 4 hr. Limited recovery (10 rnin) could commence at H + 15 hr. 



Table 10.15-OLIVE @lTSU)*i 

, 

Date 
Ground reading, Air reading, 

Time mr/hr mr/hr Remuke 

1952 
i Rev. 
S Nov. 
4 Nor. 
S Nov. 
6 Nov. 

7 Nov. 
8 Nov. 
Q Nov. 

10 Nov. 
11 Nov. 

12 Nov. 
14 Nov. 
15 Nov. 
18 Nov. 

17 Nov. 
18 Nov. 
1Q Nov. 
21 Nov. 

1953 
3 Jan. 

0645 10,000 Island center 
0747 2,400 Island center 
0758 1,500 Island center 
0744 1,200 Island center 
0723 l,OOQ Wand center 

0722 1,000 500 Island center 
s40 Island center 
700 Island center 

900 340 Bland center 
215 Island center 

0723 
0759 
0739 

1558 440 180 
0811 280 
0744 180 
1218 SlO 220 
1818 140 

0747 
0738 
0824 
0918 

160 
’ 85 

40 
260 

I&and center 
Island center 
Island center 
iunedV 

Wand center 
Idand center 
Ieland center 
Island center 

4s 

. 

I 

l 6 nautfcal miles from ground zero. 
tAeeumfng that radiation decay follows a T”*’ law, extrapolation in- 

dicates that radiation reading8 of greater than 130 r/hr would have ex- 
leted at H + 4 hr. Limited recovery (10 min) could commence at Ii + 14 hr. 



Table 10.16-PEARL (RUJORU)*t 

Date 
around reading, Air rezding, 

Time mr/hr mr/hr Remarke 

1952 
2 Nov. 
3 No?. 
4 Nov. 
5 Nov. 
9 Nov. 

1 NOV. 
8 Nov. 
9 Nov. 

10 Nov. 
11 Nov. 

12 Nov. 
14 Nov. 
15 Nov. 
16 Nov. 

17 Nov. 
18 Nov. 
19 Nov. 
21 Nov. 

1953 
2JaIL 

0642 
0744 
0154 

0141 

0720 

0719 
0725 
0720 
0736 
0735 

1554 
0809 
0741 
1215 
1614 

0744 
0735 
0821 . 
0913 

8.0@3 
4,000 

1,600 
800 

900 

480 

200 

240 

50 

10,090 
2,700 
1,500 
1,200 

900 

tlimd center 
tisuxi center 
f&and center 
Wand center 
Wand center 

600 Island center 
390 Wand center 
500 Doubtful value 
380 Island center 
285 Island center 

200 
190 
110 
150 
100 

Wand center 
Island center 
reland center 
I&Y 

50 
80 
45 

Lland center 
IslpIld center 
Ieland center 
Wand center 

*a*/ nauticrrf mile8 from ground zero. 
tA8muntng that radiation decay follows aT”** law, extrapolation in- 

dkatee that radiation readings of greater t&n 130 r/h louid have ex- 
leted at H + 4 hr. Limited recovery (10 II&) could commence at H + 
14 hr. 

, 

52 
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Table 10.17--RUBY fEBERLRU)*t 

1052 
2 Nov. 
2 Nor. 
C Nov. 
5 wov. 
6 MY. 

7 Nov. 
8 Nav. 
0 Nor. 

10 Nor. 
11 Nor. 

12 Nov. 
14 Nov. 
15 Nor. 
16 Nov. 

17 Nov. 
18 Nov. 
19 Nov. 
21 Nor. 

1052 
2 Jon. 

0640 
0741 
0751 
0759 
0717 

0717 
07a2 
0717 
073s 
0732 

1551 

0730 
1212 
1611 

0741 
0722 
0818 
0910 

4ooo 
1100 
1Ooa 
800 
700 

600 

a40 

60 

MO 
200 

260 
200 

140 
120 
110 
150 
100 

50 
45 
4s 

I8lmd center 
l&and center 
l8hbd center 
Island center 
maad center 

Lland center 
land cennbr 

bland center 
l8hci center 

Wand center 
Wand center 
Wand center 
aw 

l&and center 
Wand center 
l8hd center 
bland center 

‘7’4 neutkal mtler from ground zero. 
tA8eumiqj t&t radiotioa decay follows aT“*’ law, extrapolation in- 

dicater that radiation rczdingr of greater thea 1SO r/hr would have ex- 
i&d at H + 4 hr. Limited recovery (10 mln) could commence at H + 
14 hr. 

- . _____ _ _. _ -----. -..---- - ___ _ ._ .___... . ..-. 
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Table 10.18-&U&Y (rsolaON)*t 

Date 
Ground readiq, fir r-dhs 

Time mrhr mrhr Remarb 

q*h nautical ml106 from grolipdaero. 
theumtng that radiation decay followr oT-‘.’ law, extrapolation in- 

dtcatell that radiatton readings of greater than 130 r/hr would have ex- 
tied at H + 4 hr. Limited recovery (10 mtn) could commence at Ii + _ _,, 14 hr. 

1952 
2 NOV. 
2 Nov. 
4 Nov. 
5 Nov. 
6 Nov. 

06S8 2800 
0739 2600 
0749 26004600 1000 
0737 1100 
0715 1200 

7 Nov. 0714 400 
9 Nov. 0720 240 
9 Nov. 0715 700 

10 Nov. 0731 SO0 
11 Nov. 0730 260 

13 Nov. 
14 Nov. 
15 Nov. 
16 Nov. 

17 Nov. 

18 Nov. 
19 Nov. 
21 Nov. 

1549 110 
0804 280 150 
0737 120 
1210 200 120 
1609 140 
0739 160 

0790 80 
0816 48 
0908 240 

1952 
2 Jan. 60 Ishd cater 

bland center 
Island center 
lslimd center 
Island center 
Island center 

l&and center 
Lhrid center 
bland center 
Island center 
Island center 

Island center 
Island center 
Island center 
=u3dslg 

Isliubd center 

Ieland center 
Wand center 
Island center 



Table 10.19-TIKPA (BRJfRI)+t 

Date 
t3round readlag, h r@Mr, 

Time mr/hr =/hr Remarb 

1952 
2 Nov. 
2 tsov. 
4 Nov. 
5 Nov. 
6 Nov. 

7 Nov. 
8 Nov. 
9 Nov. 

10 NW. 
11 Nov. 

12 Nov. 
14 Nov. 
15 Nov. 
16 Nov. 

17 Nov. 

18 Nov. 
19 Nov. 
21 Nov. 

195s 
8 Jan. 

owl 
0747 
O?S5 
0713 

2809 
2ooo 

0712 
0718 
0713 
0729 
0728 

800 

800 
480 
s40 

1547 
0802 
0735 
1208 
!507 
0737 

280 
210 
209 
210 
200 

0728 200 
0814 100 
0908 180 

so00 
1800 
1000 

40 blaod center 

bland center 
blnod center 
bland center 
bland center 
bland center 

240 bland center 
240 bland center 
200 Island center 
200 bland center 

110 bland center 
150 bland center 
130 bland center 
120 bland center 

bland center 

90 bland center 
40 bland center 

l 8 nauticti nailer from grarad zero. 
tAuuming that radiation decay follow6 a T+* law, txtr8pobtitn in- 

dhtes that radiation rtodinge of greater than 90 r/hr would have existed 
at H + 4 hr. Limited recovery (10 mh) could commence at Ii + 12 hr. 

‘-k. *-._ .*-‘--^r 
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Table 10.20-URSULA (ROJOA)+t 

D&O 
Ground reading, Air reading, 

The -/at mt/hr Remarlbe 

1952 
2 Nov. 
2 Non 
4 Nov. 
5 Nov. 
6 Nov. 

7 Nov. 
8 Nov. 
2 Nov. 

10 Nov. 
11 Nov. 

12 Nov. 
14 Nov. 
15 Nov. 
16 Nov. 

17 Nov. 
18 NW. 
1Q Nov. 
21 Nov. 

1953 
3 Jan. 

0634 
0755 
0745 
073s 
0711 

0710 
0716 
0711 
0727 
0?25 

1545 

0733 
t205 
1605 
0735 
0725 
0812 
0003 

12,000 
WOO 
1,600 

600 

400 
400 
400 
s40 
240 

200 
210 
190 

150 
140 

100 

SO 

2,000 
1,200 

900 
600 
440 

200 
200 
180 
140 

Idend center 
Inland center 
Wand center 
Wand center 
Ieland center 

Isbd center 
I&and center 
Wand center 
I8laIsd center 

90 
110 
90 

100 
70 

70 . 
60 
26 

I&and center 
bland center 
island center 
K;lnedw 

bland center 
Island center . 
Bland center 
I&and center 

Itdead center 

l 8’h nautical miles from ground zero. 
tAbsum@ that radiation decay follows oT”** law, extrapolation in- 

dicates that radhtlon readings of greater than 55 r/hr would have ex- 
irted at H + 4 hr. Limited recovery (10 min) could commence at H + 

-.. 8hr. 

. 

. 
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Table 10.21-VERA (AARMNBxRu)* 

Ground reading, fir reodlag, 
D8tO Time mrb mr/hr Reouuhl 

195a 
a NOT. 1606 Wand center 
s Nor. 0133 806 bland center 
4 Nov. 0743 280 I&d center 
6 Nov. 0731 230 Lshud center 
6 Not. 0709 260 I&and center 

7 Nov. 0708 100 leland center 
8 Nov. 0714 120 island center 
9 Nor. 0709 120 Island center 

10 Nov. 0725 100 I~lmid center 
11 Nov. 07a4 . 65 Wand center 

12 Not. 1643 90 bland center 
14 Nov. 60 Wand center 
15 Nov. 0?31 31 Wand center 
16 NOT. 1203 48 Whop 

1602 Sl 
17 Nor. 0733 80 34 bland center 

18 Nov. 0724 24 Inland center 

19 Nov. 0809 18 Iahd center 
a1 Nov. 80 I8lmd center 

1953 
3 Jan. 23 l&xl center 

- I 

! 

i 
l s’/( amtlcal ml108 from qrouad zero. 

. 
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Table 10.22-WILMA (PIIRAAI)*t 

Date 
Ground reading, Air readfng, 

Time mr/hr =/hr Remarks 

1952 
1 Nov. 
2 Nov. 
3 Nov. 
4 Nov. 
5 Nov. 

0 Nov. 
7 Nov. 
8 Nov. 
9 NGV. 

10 Nov. 

11 Nov. 
12 Nov. 
14 Nov. 
15 Nov. 
16 Nov. 

17 Nov. 
18 Nov. 
1Q Nov. 
21 Nov. 

1953 
3 Jan. 

0900 8000 Island center 
0630 4200 1400 Island center 
0731 1700 700 Island center 
0740 220 Island center 
0129 220 Island center 

0707 210 Island center 
0705 100 Island center 
0711 200 Island center 
0706 100 Island center 
0722 60 Island center 

0721 42 
1541 90 40 
0753 40 
0729 26 
1200 40 
1601 27 
0731 70 28 
0721 80 21 
0806 12 
0857 45 

Islami center 
Island center 
Island center 
Island center 
KingdaY 

Island center 
Island center 
Island center 
Island center 

12 

l Q nautical mtlee from ground zero. 
tAssuming that radtation decay follows aT”** law, extrapolation in- 

dkatee that radiation readings of greater than 35 r/hr would have ex- 
isted at H + 4 hr. Limited recovery (10 min) could commence at H + 
shr. 

59 
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Table 10.23-YVONNE (RUNIT)+ 

Date 
Ground reading, Atr reading, 

Time mr/hr mr/hr Remarks 

1.. 

I ,- 

1952 
1 Nov. 

2 Nov. 

3 Nov. 
4 Nov. 
5 Nov. 
6 Nov. 
7 Nov. 
8 Nov. 

S Nov. 
10 Nov. 
11 Nov. 
12 Nov. 
14 Nov. 
15 Nov. 

16 Nov. 

17 Nov. 
18 Nov. 
19 Nov. 
21 Nov. 

1053 
3Jur. 

0745 
0747 
0743 
0627 
0628 
0820 

0728 
ci38 
0725 
0707 
0700 
0705 

0701 
07’7 
0716 
1536 
0749 
0724 

1155 
1555 
0726 
0716 
0801 
0852 

1200 

45 
180 

1000 

25- 180 
25-120 

30 
25-90 

50 

O-24 

16 4 
10 8 
1.2 5 

l-100 
30 

o-4 

0 

300 
5000 

5 
20 

165 

15 
18 

la-18 

O-3800 
o-450 

2 

8 

Center 
North tip 
&uth ttp 
lbuth tip 
Center 
North tip 

&Ah-North 
South-North 
Center 
South-North 
North tip 
Center 

&x&h-North 
&uth-North 
North tip 
North tip 
North tip 
Center 

&uth-North 
&u&North 
&n&h-North 
Center 
South-North 
&uth-North 

l n’/ nautical miles from ground zero. 
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Table 10.24-LEROY (RIGILI)*t 

. 

Date 
Ground reading, Air rezdhg, 

Time mr/hr mr/hr Remarks 

1952 
2 Nov. 0725 ‘,‘9 120 Wand cenb 
4 Nov. 0820 95 Island center 
5 Nov. 0818 ‘30 Izlznd center 
7 Nov. 0800 14 IzIand center 
8 Nov. 0805 10 Izland center 

10 Nov. 0801 17 4 Izland center 
16 Nov. 1700 27 bland center 
17 Nov. 0822 9 5 Wand center 
18 Nov. 0816 8 Island center 

‘13% nautical miles from ground zero. 
tAzsuming that radiaUon decay follows aT+* law, ex%%apolztion in- 

dicates that radiation reading6 of greater than 2.5 r/hr would have ex- 
fated at Ii + 4 hr. 

. Table L0.25-_,KEITR (GIRIR+mN)* 

. Date 
Ground reading, Air rW, 

Time mr/hr mr/hr Remarks 

1952 
2 Nov. 
4 Nov. 

16 Nov. 
11 Nov. 

1952 
2 Nov. 

18 Nov. 

1052 
2 Nov. 

16 Nov. 

0735 14 4 Wand ceuter 
6830 0 Izland center 
1710 1.6 UX daY 
0832 1.3 Izlznd center 

0737 
1700 

0739 2 M+lday 
1702 1.0 King&Y 

JAMES (RlBAlONh 

3 
1.2 

M+lday 
_&Jr 

317% nautical miles from gromd zero. 
ii8 nautical miles from ground zero. 
$16% nautical mtlez from ground zero. 

61 
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Table LO.k6-LAGOON CONTAAlfNATfON* 

Date 

wont 
A 0 C D E F G II 

ssssls 885 s 85 8 65 s 85 s ss s 88 Remarlro 

1 Nov. 0 0 

2 Nov. 0 0 

2 Nov., 0 0 
A.M. 

S Nov., 0 0 
P.M. 

S Nov. 

6 Nov. 111 0 
7 Nov. 0 0 
8 Nov. 0 0 
9 Nov. 

12 Nov. 0 0 
17 Nov. 81 0 

00 00 1,110 

1.435 

94s 1,405 

1.698 

2,250 

1,535 

1,580 

980 945 22,:2s 

12,100 

83.600 

96,760 

12,428 

20,000 
81 

1,865 

1.440 

27,150 

12,150 

90,500 

98,500 

832 

0 0 Small amount of 
gamma at G 

0 0 All beta 
contomlnatbn 

0 0 

0 0 197 298 040 4.100 4,466 

176 

610 

00 00 

00 00 

0 0 1,065 520 

500 
:. 

0 0 l 240 306 

0 583 

452 

249 

466 

00 00 

92 261 118 122 
00 00 
00 00 
00 00 
0 0 
0 0 34: 12; 

S78 2.063 906 Small amount of 
gamma at E, F, G 

0 9 Wlnd variationr 
227 8.0 

217 
0 
0 
0 
0 

060 

0 
0 
0 
0 

2ei 

708 6,140 188 442 
363 202 0 0 
240 125 460 500 
240 187 860 720 
225 264 1,620 1,976 
448 685 1,080 1,080 

12,550 
2,705 

17,025 

760 
168 172 Day follorlng 

King ahot 

*All meamuement8 are expreraed a8 co~tr/mtnute/mUlfltter of beta radMI011. 
tS danottn mwface samplt; SS dendan rubaurface aample. 
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Time GrOU the, Total Net atmdard corrected 

(GMT) COUOt m&l couLtr/alIn Background Coincidence countdadn factor COun~/LlIll Rsnarb 
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Table 10.27-DECAY ANALYSIS OF AIR FILTER SAMPLE 21Al44 
(1 to is November 1952) 

HwrKo. 1 OpPratlng volta& 1250 
Imtrument No. IA WhJor th!cknsa*, 1.9 mg/cm* 
t3-Ytubo No. IA Air thlchcrs. 2.07 r&cm* 

. 1 Nov. o900 
1 Nov. 1010 
1 twv. 1110 
1 Nov. 1210 
1 Nov. 1406 
1 Nov. 1502 
1 Nov. 1609 
1 Nov. 1700 
1 Nov. 1600 
1 Nov. 2220 
2 Nov. 0717 
2 NOT. 1420 
2 Nov. 2230 
3 Nov. 0705 
4 Nov. 0610 
4 Nov. 1430 
6 Nov. 1015 
6 Nov. 1140 
7 NOV. 1600 
7 Nov. 1510 
9 Nov. 1140 
9 Nov. 1045 
9 Nov. 1110 
9 Nov. 1115 

10 Nov. 1006 
10 Nor. 1010 
11 NOI. 1310 
12 Nov. 0940 
13 Nov. 1000 
13 Nov. 1015 
15 Nov. 1505 
16 Nov. 0915 

17 Nov. 1200 
16 Nov. 0955 

163,640 
163,840 
61.920 
81.Q20 
61,020 
61,020 
61,920 
61,920 
91.920 
40,060 
40.060 
40.960 
40.960 
40.060 
40,060 
6.192 

20,460 
5.Wo 
4.096 
4,096 
4.096 

0 
4,096 
4.096 
4,096 
4.096 
4.096 
4.OQ6 
4,096 
4,096 
4,096 
2,046 
1.000 

1.73 
2.31 
2.06 
2.52 
2.06 
2.43 
3.71 
3.96 
4.16 
2.62 
3.64 
6.02 
6.32 
7.90 

13.05 
2.92 

10.74 
2.47 
3.20 
3.34 

to.00 
5.30 
5.26 
4.33 
6.26 
6.26 
7.34 
9.64 
9.96 

IO.40 
13.91 
7.16 

246 mc 

94,600 
49,600 
39,709 
32,500 
26,?W 
23.440 
22.100 
20,550 
19,550 
15,600 
10,650 
8,350 
6,460 
s,2w 
3.146 
2,800 
1,907 
1,440 
1,283 
1,165 

947 
0 

772 
778 
651 
651 
550 
425 
410 
399 
294 
296 
244 
231 

28 
28 
28 
28 
28 
20 
28 
28 
28 
28 
30 
30 
30 
3s 
41 
42 
43 
75 
46 
46 
79 

S/60 
C8 
68 
45 
45 
40 
46 
45 
45 
SO 
42 

71 
72 

30,064 
8.166 
6,243 
3.521 
2,356 
1,825 
1.618 
1,401 
1,283 

810 
398 
231 
143 

6 

124,856 
57.738 
44,915 
35,993 
29.118 
25,237 
23,893 
21,923 
20,765 
18,38a 
11.018 
8,551 
6,593 
6,173 
3,098 
2,159 
1.664 
1,3e5 
1.237 
1,139 

868 
0 

707 
707 
606 
606 
502 
379 
365 
354 
244 
244 

173 
159 

0.96 
0.96 
0.96 
0.96 
0.98 
0.96 
0.96 
0 96 
0.99 
0.96 
0.99 
0.99 
0.99 
0.015 
1.013 
1.013 
1.12 
0.973 
l.oGO 
1.606 
1.000 

1.03 
1.03 
1.01 
1.01 
1.02 
.995 

1.025 
1.025 
1.03 
1.01 

0.6115 
2.000 632 l ec 0.960 

122,009 
56,SW 
44mo 
35.200 
28.5W 
24,750 
23.200 
21,500 
20,325 
16,050 
10,930 
6.460 
6,520 
5,240 
3,135 
2,795 
2,060 
1.330 
1,237 
1,139 

868 
0 

730 
730 
612 
612 
511 
378 
307 
356 
254 
246 

171 
156 

a = 30.4 dtdmln 
0 * 0.70 dwmtn 

Q = 86.0 dI8/adn 
P = 0.0 dthnln 
a = 0.43 dlahun 
P = 0.00 dlrhln 

4 - 0.00 dls/mtll 
Q = 0.00 dlhnIn 

a = 0.00 dlm/mtn 
Q - 0.00 dt.#/mtn 

Scaler 4B 
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SCALE 

(NAUTICAL MILES) 

NG?TH PACIFIC OCEAN 

GROUND ZERO 

ALL NORTt4ERN ISLANDS 

CONIAMINATEO FROM 

MIKE SHOT. 

Fig. 10.2 -King shot. Ii .+ 5 ht. Underlined readings arc ground values In milllrantgeos pu hour; orher read- 

Ings are helkopter readlngr 25 ft above ground In mllliroencgenr pr hour. 
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dayr, after which time water leaching became stabilized and radioactive decay became prc- 
dominant. Radioactive decay approximad the T’ ‘J law in the longer periods and was de- 
termined from laboratory counting of an air-filter dust sample collected 40 min after shot 
time from a point 7% miles south of ground zero (Table 10.17). 

10.1.3 Lagoon Contamination 

Lagoon-contamination surveys were conducted horn TG 132.3 water-sampling helicopters. 
These helicopters could hover over water posittons A, B, C, D, E, F, G, and Ii (Fig. 10.1) and 
trimpIe water at the surface and at 30-R depths, These samples were returned to the radio- 
logical laboratory for evaporation and counting. No attempt was made to correlate counts/ 
minute/milliliter and milliroentgene/hour. The purpose of this survey was to use counts/ 
minute/mtllillter as an indication of diffusion of radioacttve material throughout the lagoon 
and as an indication of possible ship conUminntion in the Eniwetok anchorage (Table 10.26). 

Rczults of these lagoon surveys illustrate the nature of diffusion in the upper lagoon and 
the currents that move from east tc west on the surface znJ from west to east in the eubsur- 
face in conformance with the surface trade-wind directions. 

10.2 KING SHOT 

Location: Reef-northeast of north end of Runit Island, Eniaetok Atoll. 
Height of burst: 1480 f 20 ft. 
Yield: 570 * 30 Kt. 
Time fired: 1130, Nov. 16, 1952. 

10.2.1 Cloud Disposition 

Fall-out pattern predictions indicated strong easterly winds below 35.000 ft. Upper-level 
winds just below the tropopauee were toward the southeast quadrant after shot time. Surface 
radex was from 210” true to 290” true from H hour to H + 3 hr. Air radex was concentrated in 
the west-southwest sector. 

The atomic cloud rapidly dispersed owing to strong wind shear at several altitudes; therc- 
fore IO consequent heavy fall-out was observed. 

10.2.2 Ground Contamination 

The residual contaminatfon from Mike shot obscured residual contamination from Kfng 
shot fn the northern islands. Runit and the southwestern islands revealed material increase6 
In radiction readings after King shot (Fig. 10.2). Contamination of Runit Island from King tihot 
had decayed to negligible amounts by K + 5 days (Table 10.23). 

13.2.3 Lagoon Contamination 

Aerial sample collection was completed by H + 3 hr, pnd no material increase of radio- 
activity was noted in lagoon and anchorage stations. 

10.3 POTABLE WATER SUPPLJES 

&mplee of distant-atoll water supplies were analyzed in the radiochemical labor&y 
before and after each shot. No radkoactivity above background was noted in any potabie water 
supplies. Samples were obtained from seringe and cisterns of Kusale, well-water stores from 
Majuro, untreated storage water at Ponape, drinking water and &tern storage at Kwajaletn, 
drinking water at Bikini, fresh water at Ujelang, and drinking water of Parry and Eniwetok 
islands. 
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CHAPTER 11 

CONCluSlONS AND RECOMMENDAT:ONS 

The F&d-Safe program for TG 122.1 was successfully accomplished with a minimum r.um- 
ber of exposures under a condition of extensive residual contamination following Mike shot. 
Certain items of unit operation could be accomplished more efficiently If the foilorlng con- 
clusions were co.lsldered and the recommendations were adopted. 

11.1 CONCLUSIONS 

I. Rad-Safe facilities at Parry Island are inadequate in space requirements. The nature of 
operations requires peak periods for equipment issue and decontamination durmg early morn- 
ing and late afternoon hours. This building houses supply, administrative, control, laboratory, 
and decontamination facilities, a:though there is actually only enough cpace for adequate labo- 
ratory. decontamination, and administrative functions. 

2. Procurement of test-operation Had-Safe equipment under the present system is not 
economical because of the number of agencies involved. Six separate government agencies 
loaned equipment io TC 132.1 for Opcradon Ivy. This caustd duplication of effort, transpor- 
tatton cost, an1 maintenance faeltitiec. 

2. Procurement of personnel to fill the various specialities became a major problem of 
the initial planning phase owing to the number of personnel offices in the procurement channel. 
Blnce the peruonnel were procured from four services, six or more personnel offlces required 
specific information on qualifications desired. It was on!y by con&ant follow-up that +.?I@ 
unft was able to obtain fnformation such as names, at&ons, organizations, r.r. serhl 
numbers fn order to initiate Q clearance. 

11.2 RECOMMENDATION8 

1. Additional office and control-center epace &ould be constructed adjacent to the dad- 
Safe Building in order to provide a control-center briefing and ready room. 

2. Rad-Safe equipment should be procured on a permanent-Issue basis and left in the 
Parry Island Rad-Safe Building for use by the ABC field engineer and his Rad-Safe organi- 
aation between operations. 

2. A small military Rad-Safe support unit should be established to furnish a cadre of key 
personnel for each operation. This cadre could be supplemented by personnel of the several 
services to meet the requirements of test-operation needs. 
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APPENDIX A 

TASK UNIT 7 

r Ground Survey I 

Air Survey 

L&oratory 

Group I 

{ELcetmnlej 

Photodosimetry 
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APPENDM B 

STANDARD 

B.1 AFLOAT 

OPERATING PROCEDURE FOR EQUIPMENT ISSUE 

B.I.l Instruments 

1. Instruments have been assigned all monitors aboard the USS Rendova, and d name has 
been placed on each instrument. Monitors are responsible for taking their instruments aboard. 

2. Instruments will be stored at the instrument-repair shop (hangar deck). Prior to any 
mission requiring instruments, monitors will procure their instruments from this shop. 

3. On return from a mission the instruments will be left on the flight deck at a point 
prescribed by the ship’s officer in charge of decontamination. Instrument-repair personnel 
will return the instruments to the repair shop, and they will be available again for use by the 
monitors. 

4. In case of instrument faliure or special cases, other instruments may be assigned by 
instrument-repair personnel. 

B.1.2 Dosimeters and Film Badges 

1. Prior to each mission the monitors will procure dosimeters and film badges from the 
photo laboratory trailer on the hangar deck for all personnel of the recovery party on the 
mission. A list of names, film-badge numbers, and dosimeter numbers will be furnished. 

2. Dosimeters and film badges will be collected on the flight deck after return from the 
mission. 

B.1.3 Protective Clothing 

1. A list of all persons involved in a mission will be turned in to the supply sergeant or 
officer as far in advance as is possible by the senior monitor for the mission. The list must 
give the time of the mission and the desired time of clothing procurement. It is desired that 
clothing be procured the evening before the mission. 

2. Clothing will be made up in bundles for each individual on the mission and may be 
obtalned by the individual !I? the vicinity of the laboratory trailer on the hangar deck at a time 
designated by the supply sergeant. It is the responsibility of the senior monitor to notify 
mission personnel to procure clothing. 

5. For special clothing or equipment, or for deletion of any item, notify the supply sergeant. 
4. Respirators will be issued with the clothing and will be marked by name. Each in- 

dividual is responsible for changing filters in his respirator. Filters will be available at the 
tlme of issue. 

5. Clothing will be turned in to decontamination personnel on the flight deck. “Cold” 
clothing and respirators will be returned to supply by supply personnel for reissue. 

. 
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8.2 ON-SHORESUPPLY 

After the unit has returned to Parry Island, all supplies will be issued from the Rad-Safe 
Building. 

B.2.1 Instruments 

Instruments may be obtained from the supply room by the monitors, who will take only 
those instruments bearing their name. Special cases may be arranged with supply personnel. 
Instruments will be turned in to decontamination personnel and will be available in the supply 
room for reissue on the neat mission. 

B.2.2 Do&meters and Film Badges 

Do&meters and film badges for all members of the party will be obtained from dosimetry 
personnel by the senior monitor. These will be turned in at the decontamination center. 

B.2.3 Clothing 

At any time prior to a mission, each person (including monitors and the recovery party) 
wtll obtain necessary clothing at the clothing-issue counter in the F&d-Safe Building, Monitors 
must notify personnel of his party of these facts. Clothing will be taken up by decontamination 
personnel. Clothing bundles can be made up when names and sizes of individuals are given in 
advance of a mission, or they may be made up on the spot at the issue counter at any time. 

. 
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1. Maintain contact with the Rad-Safe Information Officer. 
2. Maintain an up-to-date radiological-situation map in the Rad-Safe Control Center which 

is based on information from RIG. 
S. Maintain a file of ail pending recovery and/or reentry trips. 

- 4. Maintain a file of ail recovery or survey parties in the field. This shall include names 
of all personnel, area in which operr+tlng, type of transportation, time of departure, and ex- 
pected time of return. 

5. Maintain a check-off list of projects to show progress of recovery. 
6. Keep Supply and Laboratory groups informed as to anticipated future demands. 
7. Maintain a rough log which shall describe briefly, in chronological order, all events of 

importance. Entries in this log may be used to demonstrate the efficiency of Control Group 
operations. 

CA DUTIES OF SENIOR MONITORS PRIOR M TRXP 

1. Notify senior member of recovery or reentry team as to time of departure, means of 
transportation, and requlxements and location of Rad-Safe protective clothing. Request the 
senior member to assemble his personne! at the time and place desired, dressed and ready to 
depart. Notify the Supply Group as to protective clothing required. 

2. Obtain film badges and doslmeters as required for ail personnel in the party, including 
pilots and boat and vehicle operators. When issuing film badges, check names against security 
passes. 

3. Check the previous exposure record :sr all personnel in the party. 
4. Obtain maps, photographs, grids, and survey forms necessary for the trip. 
5. Obtain necessary survey lnstrumente. 
6. Check the known radiological situation from available data. 
7. Present himself at the Rad-Safe Control Center for final briefing. 

C.7 DUTIKS OF SENIOR MONITORS DURING AN OPERATION 

1. Maintain contact, if possible, with RX at frequent intervals. Use prescribed survey and 
communications procedures (see Sets. C13, C.14, and C.15). 

2. Require proper use of proteative clothing and equipment. 
3. Exercise aii reasonable preaautlons to avoid contamination of means of transportation. 
4. Keep clvlilan scientific personnel fuily advised as to the R&-Safe situation, and recom- 

mend nonentry or withdrawal when, in his judgment, the situation warrants. 

C.8 MYITES OFSENIOR MONITORS AFTERANOPERATION 

1. tilve survey notes to the Control Officer or the Rad-Safe Duty Officer for further trans- 
mlttal to Rrc. 

2. Place film badges. doslmeters, and instruments in a container provided by the Labora- 
tory Croup. 

9. Ensure that all trip personnel go through required decontamination procedures. 
4. Report to the Control Group Officer or the Rad-Safe Duty Officer for interrogation. 

c.9 ALLOWABI~E-RADIATION-LEVELGUIDES 

The total permissible dose for personnel partlclpatlng in Operation Ivy la 3.9 r (measured 
gamma only). No limitation is placed on the rate of accumulation so long as the rate is suffl- 
clently low to permit adequate control. 

._ ,-_.._ - -- _._ .__. __ ..___. 
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! C.10 CONTRGL OF ENTRY INTO CONTAMINATED AREA2 

Subsequent to both Mike and King event& daily reporte of contaminated islands will be 
disseminated throughout the nsk Force by RIC. Control of entry to such contaminated islands 
shall be a function of the Control Group Officer. He shall make recommendations as to non- 
rntry, limited access, or full access, and shall further prescribe, as required, the wearing of 
a film badge and the presence of a monitor. 

Where only portions of an island are contaminated above a tolerable limit, the Control 
Group Officer shall have “Danger” signs posted, deiineating the contaminated area. 

. 

C.11 SCHEDULE OF OPERATION9 FOR RECOVERY TRIP 

1. 
2. 
s. 

4. 

5. 
6. 
7. 
8. 
9. 

Monitor: 
Trip number: 
2cheduled: 

Time Date 

Call sign: Flatiron 
Transportation: 

Destination: - 
Station or coordinates Island 

Mission: 
Project personnel: 
Pilot: 
Copilot: 
Monitor reeponsibility: 

-< 

. / 
a. Protective clothing and bootees. 
b. Film badges and dosimeters. 
c. Notification and briefing of project personnel. 
d. Previous exposure record of all personnel making trip. 
e. Meters, codes, grids, photographs, map, data sheets. 
f. Estimated radiological situation (time in area). 

10. Remarks: 
a. Time of departure. 
b. Estimated time of return. 
c. Time of return. 

C.12 FINAL BRIEFING CHECK LIST 

I. 
2. 
2. 
4. 
5. 
5. 
7. 
5. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 

Trip number. 
Monitor. 
Destination. 
I&eons of transportition. 
Mission. 
Project personnel. 
Radiological situation 
Estimated time allowed in area. 
Survey equipment. 
Project equipment. 
Protective clothing. 
Film badges. 
Dosimeters. 
Previous exposure record. 

. 

f 
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Survey maps and report forms. 



16. Grid. 
17. Call signs. 
18. Island code. 
19. Radiation intensity code. 
20. Mae West. 
21. Ditching. 

e) 

\ 
C.13 STANDARD OPERATING PROCEDURE FOR GROUND SURVEY 

C.13.1 Purpose and Scope 

Radiological ground surveys are necessary to ~88868 the radiological hazard to personnel 
involved in recovery operations and to clear thz islands for reentry. The purpose of this 
Standard Operating Procedure is to establish procedures for the following types of ground 
surveys rt Eniwetok Atoll: 

(u) Inilial Recovery Survey. This is a survey made at each recovery sration prior to 
commencement of recovery operations at the statton. 

(6) Recovery Survey. This is the survey made by the monitor accompanying the recovery 
pafly. 

fc) Reentry Survey. This is a survey made of an island to clear it for reentry. 

C.13.2 Initial Recovery Survey 

. 

. 

(a) General. Wwn the radiological intelligence indicates that recovery operations may be 
initiated at a station or stations, the Control Officer will send a monitor to make a ground 
survey there. Frcm these data the Control Officer will be able to advise the recovery party 
of the radiological hazard. 

fb) Personnel and Equipment. The initial recovery survey wfll be made by a monitor 
using a helicopter for transportation. Intensity readings will be taken with a TlB survey 
meter. The monitor ~111 be provided with a map or aerial photograph and with a special over- 
lay grid of the island or islands concerned. A duplicate set wili be retained at RX for inter- 
pretation of the coded data reports. 

(c) Procedure. The initial recovery monitor will determ!ne the most practical route of 
entry to the station. He will direct the helicopter pilot to land as close lo the station as pos- 
sible. Upon landing the monitor will dismount from the helicopter and approrch the station. If 
ihe station is reached, he will report the intensity at the station to RX. If a station cannot be 
approached, this fact will be reported tOgether with the intensfty at the potnt of nearest ap- 
proach. The monitor will complete the survey expeditiously and leave the contaminated region. 
He will not undertake to make a more eflensive b2_m?Jy than that required for accomplishment 
of the recovery. 

C.13.3 Recovery Survey 

Each recovery party wtil be accompanied by a monitor with a TlB survey meter. The 
same general instructions for the init;aJ-recovery monitor apply. The recovery monitor must 
be prepared to advise the recovery party of any new or previously undetermined radiological 
hazards encountered. He will report ;adological information to R.lC ae prescribed. 

C.13.4 Reentry Surveys 

/a) Elmer. The ground survey monitor and an assistant will leave the USS Rendova, 
when directed, for the air strip on Elmer. They will carry two TlB survey meters and appro- 
priate aerial phr,r,graphs and grid overlays. A ‘/(-ton 4 by 4 truck will be parked at the Rad- 
Safe Building (Building 57) for their use. The ground-survey monitor will proceed to survey 
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the whole of Elmer In the following manner: The assistant will drive along the roads while the 
monitor holds a survey meter over the side of the vehicle at seat level. The monitor will 
record readings at road junctions, intersections and corners, principal structures, and at such 
other points deemed ;;ecesaary. If there is indication of local hot spots, the monitor will make 
such off-street surveys considered necessary to locate them. Upon completion of the survey a 
general radiological-condition report will be made to RIC via helicopter radio. This survey 
will be repeated daily until Elmer is reentered Post reentry surveys will be made as directed. 

(b) Fred. A survey similar to that on Elmer will be made daily on Freduntil reentry. 
The l/(-ton truck will be furnished by CTG 132.2 and will be parked at the airstrip. Upon re- 
entry on Pred the radiological responsibility of tha: island returns to CTG 132.2. 

(c) Olher Islands. Reentry surveys of other islands will be made on a priority basis, 
which is dependent on the need to reenter. Instructicns as to transportation, nature and extent 
of survey, and means of communication wi:l be gtven the monitor at the time the mission is 
dispatched by the Control Officer. 

C.13.5 Records and Sporting 

All ground monitora will record their data on record forms (Sec. C.11). The data will be 
reported to RfC at the earliest practicable time. Normally, Rad-Safe reports will be trana- 
mitted via helicopter or boat-pool radio networks uMil telephone communication is restored. 
Where a combination of water and vehicular transportation is required, such as an LCU (or 
LCM and a DUKW (or truck), two SCR 300’s will be used for vehicle-to-boat communications. 
IMa will be relzyed from shore to boat to RIC only in emergencies. Reports transmitted by 
radio will be made in the approved brevity code for TU 7. To mir.imize exposure, monitors will 
normally complete the survey and transmit reports on leaving *he contaminated area. A record 
sheet will be turned in to the Control Officer on completion of the trip. 

C.13.6 Protective Clothing 

All personnel entering contaminated areas will wear the prescribed protective clothing con- 
sisting of covc?ralle, shoes, socks, bootees, gloves, and cap. A respirator will be covered and 
worn when dusty conditions are likely to be encountered. Collars and cuffs will be buttoned, and 
gloves will btr pulled over the cuffs. Contaminated booteea will not be worn aboard the heli- 
copter. As the monitor enters the helicopter, he will remove the bootees and discard them. 
Sufficient bootees will be carried to provide a clean pair for each time a person must step on 
the ground 

C.14 STANDARD OPERATING PROCEDURE F’OR AERIAL SURVEY 

C.14.1 General 

It is contemplated that aerial surveys of the ground contamination on all the islands of 
Etiwetok Atoll will be made very soon after the Mike and King shots and at frequent intervals 
thereafter. tie results of these surveys will determine when ground-survey and recovery 
teams may safely enter each island. An additional purpose in making the aerial surveys is to 
develop, under Project 5.4b, a practical system for making rapid aerial surveys of ground 
contamination which can be used by troops in the field. 

C.14.2 Personnel and Equipment 

The rrertal survey will be macie from a heljcopter with a TlB survey meter for measuring 
radiation intensities. The aerial-survey officer will sit next to the pilot, and an instrument man 
till sit in the passenger space below. Each will carry a clip board with mimeaqraphed data- 
recording sheets. The survey officer will carry aerial photographs of all islands to be surveyed. 
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Communications between the survey officer and the instrument man will be by the regular 
lnterpbone system of the hellcopter. Communications with RIC will be by the established 
helicopter radio net. 

C.14.2 Flight Plan and Location of Position with Respect to Ground 

The position of the helicopter with respect to the ground at all times will be made with the 
aid of aerial photographs. Prior to making the first aerial survey, the survey officer will, 
from a careful examination of photographs of each island, pick out and number several points 
which can be easily located both on the photograph and on the ground. Straight lines will be 
drawn between these points so that each island is crossed in different directions by these lines. 
An illustration of a photo marked in this manner is given below. 

Direction of Chain 2 

. 

. 

Line I-2 will always be the line in the direction of the chain of islands. One copy of each 
marked photo will be carried by the Survey Officer; a duplicate copy of each will be retained 
by RIC. Using the aerial photo, the survey officer wlll direct the pilot to fly accurately over 
each line at a constant speed of about 20 mph at an altitude of 25 ft when possible. The instru- 
ment man will take a series of readings at equally spaced points above each line using the 
procedure given below. 

C.14.4 Procedure for Taking Readings 

The instrument man will sit in the seat next t@ the door of the hel:copter and will hold the 
TlB survey meter between his knees. The survey officer will give the instrument man prior 
warning of readings to be made by giving the code name of the island, line number, and altitude. 
As the helicopter passes over the beginning of the line the survey officer will say “Read.” The 
instrument man will make the reading and report it over the interphone. Both will record the 
reading. The survey officer will continue to say “Read” at intervals until the end of the line 1~ 
reached, each reading being recorded by both the survey officer and the instrument man. 

When the intensity is low or is untform over the whoie island, as is expected in most 
cases, the ahave procedure can be simplified. The helicopter should first fly over line l-2 of 
the island at a speed of about 30 mph. If the intensity is uniform along that line, only one 
reading need be reported by the instrument man and recorded. II there is a marked variation 
of intensitv along the line, a series of readings should be taken along each llne according to the 
procedure given above. 

Foi that M-day survey which will be made before conditions have become stabilized, the 
simplii!ed procedure wlP be used. Only the maximum reading along line l-2 of each island 
will be recorded. 

. In both procedures correction of readings to ground intensity will be as described in 
sec. c.14.5. 

. C.14.5 Correction to Ground Intensity 

Measurements made of residual contamination from Greenhouse shots show that ln- 
tens!ties measured from an H-19 helicopter at an altitude of 25 ft vary from one-third to one- 
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fifth of the intensity as measured with a survey meter 3 ft above the ground. Howeier, the 
relation between air and ground intensities map 

8 
Her considerably from this after the Mike 

and King shots. In order to determlne the correb relation, one ground measurement of in- 
tensity will be made near the center of at least five dtfferent islands on which the maximum 
reading is less than 500 mr/hr. These readings should be made 3 It off the ground and at 
least 50 ft away from the helicopter. From these readings RX can correct all readings to 
ground intensity. 

In order to avoid tracking contamination materials into the helicopter, the instrument 
man will, after making each ground reading, sit in the doorway of the helicopter, remove his 
bootees, and discard them before reentering the helicopter. For this purpose extra pairs of 
bootees will be carried in the helicopter used in making the survey. 

After the completion of the survey, a background reading will be : .ade and recorded at a 
point distant from the contaminated area. 

C.14.6 Data To Be Sent to RIG 

Xmmediately after the survey of each island is completed, the following data will be sent in 
code by radio to RIC: 

1. Time (not encoded). 
2. Island. 
3. Maximum reading over island. 
4. Ground reading (if any). 
Completed aerial-survey forms will be turned in to the Control Group Officer immediately 

after return from the survey trip. 
Intensity and island codes will be furnished the Survey Officer by the Control Group Center 

prior to the survey trip (see Sec. C.15). 

C.14.7 Maximum Radiation Levels and Accumulated Doses (Initial Survey) 

The helicopter making the survey will proceed up the chain of islands toward ground zero 
until an instrument reading of 30G0 mr/hr is rgached. At this point the helicopter will halt, 
proceed to Alice, making a wide detour around ground zero, and ag&ln move toward ground 
zero until 3000 mr/hr intensity is reached. 

C.15 COMMUNICATIONS 

(2.15.1 Afloat 

From M day to Mike entry (ME) day, RIC wit1 be aboard the USS Rendova (Air Intelligence 
Office), and all messages from survey officers and monitors will be directed there. The follow- 
ing communications circuits will be available f?r Rad-Safe traffic: 

1. AN/TRC radiotelephone from WC (USS Rendova) direct to CDR Maynard (USS Estes). 
2. Helicopter radio net from Combat Inforpsation Center (CIC), USS Rendova, to all heli- 

copters to be used during the operation. The frequency 120.06 MC will be used by these heli- 
copters, except that for special missions (i.e., aerial survey) 142.58 or 143.28 MC may be used 
as arranged with CIC, USS Rendova. 

3. TU 7 is a member station in the 132.1 command net through an SCR 508 located in CIC, 
Um Rendova, and, as such, is in communication with the USS Estes, USS Shanks, USS Collins, 
USS Curtiss, USS Oak Hill, and USS L,eo [this would be an alternate route of communication for 
traffic between RIC (USS Rendova) and CDR bIaynard (USS Estes), 27.2 MC]. 

4. SCR 300’~ will be furnished to monitoring parties as requested for point-to-point radio 
communications not in excess of 3 to 4 miles (44.5 Mc). 
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5. A I&d-Safe operations net Wtli ‘a. operated on 25.4 MC from CIC, ,USS Rendova, for 
communications to LCM’s or LCU’S oi Rad-Safe missions. 

6. Messages w ::, and including Secret may be sent by blinker-light communication sys- 
tems (approved by J-5, JTF 132). 

7. Communicatiolr with Lt Co1 Collison, TG 132.2, will be effected through the command 
net on 27.2 MC (SCR 508, CR!, USS Rendova). 

8. Mr. Fussell will be aboard the USS Rendova with a Motorola walkie-talkie for com- 
munication with the USS Estes. He will keep in touch with Ma] Servis. 

C.15.2 Parry-based Operations 

1. All helicopters will operate on 120.06 Mc. and TU 7 will furnish Parry Air Operations 
a man to copy Rad-Safe messages over the helicopter net. A direct landline telephone connects 
Parry Air Operations with Building 57, Parry. 

2. An SCR 508 installed in Building 57 will take over the function of the SCR 508, CR! 
(USS Rendova), described in 3 and 5, Sec. C.15.1. 

3. A direct landline telephone from Building 57 to CDR Maynard (Compound) will replace 
the AN/TRC radiotelephone circuit. 

C.15.3 Messages 

1. The code given below for reporting radiation intensltiee and island names will be used 
on low-frequency **adlo nets. For VHF circuits (AN/TRC, SCR 508, SCR 300, helicopter radio) 
and telephones, it is not necessary to encode the name of the island beyond the Restricted code, 
e.g., Alice, Belle, Clara, etc. 

It will be the responsibility of the monitor originating the message to ensure that a 
message using the names Alice, Belle, etc., will not be sent via low-frequency radio (i.e., 
Motorola and ship c-w circuits). Note that this would occur only in the event that our normal 
VHF radio channels failed and it became necessary to send the ml?ssage through a communica- 
tions center not under our control. 

2. A typical message for VHF circuits then would be made up as follows: 

Time Island Map Coordinates Scale, Intensity 

1430 Janet 3 60-75 w 15 
1 15-22 T 35 
2 22-20 T 40 

The above message gives several locations and their intensities. The number under “Map” 
indicates the photo number since in some cases more than one aerial photo is necessary to 
cover the island. The headtngs for the groups are not transmitted Thus a mebeage would be 

sent as follows: 

1430 Alice 16-24 w 15 

In this case, where only one photo is used to cover the Wand, it is not necessary to give a 
map number after the code name for the island. 

If the grid coordinates are omitted, the reported intensity will be assumed to be relatively 
uniform throughout the island. 

The coordinates for a given location will be determined by placing an overlay over the 
photo and reading first to the right and then up in r.ormal fashion, i.e., “read right up.” 

The following revised code will be used to report radiation intensities and location by TU 7 
R&-Safe personnel. 
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VHF 

Alfce 
Belle 
Clara 
DamY 
Edna 
Flora 
Gene 
Helen 
lrene 
Janet 
Kate 
Lucy 
bfarg 
Nancy 
Olive 
Lagoon 
Pearl 

Ruby 
gallY 

. 
-II--_________. 

-t 

ISLAND DEgIGNATIONE 

Low frequency VHF Low irequency 

cx 
RP 
FH 
LY 
NW 
DZ 
TU 
JC 
UT 
WV 
PR 
ND 
EQ 
PK 
BG 
AZ 
XJ 

TIMa 
Ursula 
Vera 
W’ma 
Yvonne 
zona 
Alvin 
Bruce 
Clyde 
David 
Elmer 
Fred 
Glenn 
Henry 
Irwin 
Jamer 
Keith 
Leroy 

MB 
AA 
ss 
VL 
RJ 
MD 
NB 
AE 
CT 

s”y’ 
NK 
sv 
XC 
HF 
LN 
UC 
PE 
CIi 

The phonetic alphabet shown below will be used In all communications where references 
to letters of the alphabet are required. 

A-Able N-Nan 
B-Baker O--Oboe 
C--Charlie P-Peter 
D-Dog Q-Queen 
E-Easy R--Roger 
F-Fox S-Sugar 
G-George T-Tare 
H-How U-Uncle 
I-Item V-Victor 
J-Jig w-William 
K-King X-X-ray 
L-Love Y-Yoke 
M-I&* Z-Zebra 

Note that the AN/PDR-TlB alter face from zero to full-scale deflection Is marked off in 
five major divisions with five subdivisions each. Thir will be thought of as rl to 50, with 0, 10, 
20,30, 40, and 50 indicated by the larger division8 and 2, 4, 6, 5, etc., being indicated by the 
rmaller markings. The range scale utilized in taking tne reading will be indicated by choosing 
one of the appropriate letters l&ted below. This letter will be followed by the two dlgitrr 
representing the meter readings; thus A38 would represent 380 mr/hr. 

When reporting inteneities (normally using the TlB) the lettere shown below will designate 
the scale in use. 

0 to 5 mr/hr Xor M 0 to 5K mrjhr Hor P 
0 to 50 mr/hr Tor W 0 to 505 mr/hr E or K 
0 to 500 mr/hr 8 or A 0 to 500K mr/hr N 0.. F 
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1. The standard ftlm packet to be used is Du Pont packet 556 containing one piece of 508 
emulsfon (range 15 mr to 6 r) and one piece of 1290 (range 5 to 750 r) with a 20-mil-thick lead 
strip ‘/, in. wide covering about one-half the length of the packet on both sides. The lead is 
held on the paper-wrapped packet by an adhesive. The entire packet with lead strip is enclosed 
tn a heat-sealed envelope of 2-mil polyethylene. The standard badge will be identified by an 
embossed number. 

2. In addition, extra badges and films will be worn by one group. These f&ns wiI1 be ln 
I)u Pont packet 553 consisting of one piece of 502 (range 30 mr to 15 r), one piece of 510 (range 
5 to 50 r), and one piece of 606 (range 10,to 300 r). The holders for this packet will be of two 
types: the Los Alamos holder, made of 20-mtl sheet brass with two windows on both sides of 
the holder, one open to the air and one copered with 20 mils of cadmium, and the Bureau of 
Standards holder, which has no windows but completely encases the film in layers of bakelite, 
tin, and lead. These films will be Identified by X-rayed numbers. 

3. Processfng chemicals -Ansco rjquadol developer (concentrated liquid), glac!al ace- 
tic acid, and Ansco Liquafix fixer (concentrated liquid). 

D.6 PROCEDURE 

D.&l Location 

Film processing and densftomctry wjll be done fn the photo trailer aboard the USS Rendova 
or in the l&d-Safe Building on Parry Island. When all personnel are evacuated, operations will 
necessarily be conducted aboard ship. When cocditions on Parry &land permit, operations may 
be moved ashore. 

D.6.2 Film Storage 

Prior to issue film wtll be kept in a locked refrigerator set between 40 and 53°F. Frost 
will not be allowed to accumulate, and a desiccant will be used to keep the air dr, . 

D.6.3 Calibration 

Film will be calibrated by accurately timed exposure at a fixed distance from a known 
amount of radium or Co”. A set of these; standards will be processed, and a calibration curve 
will be plotted. Inchded in a set of calibrated film is a control (unexposed) film. The amount 
of fog on the unexposed fitm is subtracted from the calibrated film to obtam the net density: 
gross densities are never used. 

The formula for exposure time is as follows: 

todzx60xr 
7.8 x s 

where t = time in minutes 
d = distance in centimeters 
r = roentgens 
s = source strength in mflligrams 

The constant 7.8 is used only if the radium source is enclosed in a platinum capsule of 
l-mm wall thtcknese. For ‘h-mm platinum wall thickness, this constant is 8.4. For l-mm 
monel metal, this constant is 8.6. For Co” of known source strength, the constant is 13.6. 

Do&meters azc leak tested to detect posMSle discharge. Leak testing consists fn charging 
the dosimeter to zero, setttng it aside for a 24-hr period, and then rereading. If the chamber 
discharge is grester than 10 per zent of full scale, the chamber is declared inoperative. 
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Calibration of the dosimeter is 
In a circle at a 40.cm radius from $ sY 

flar to film calibration. The dosimeters are mounted 
source and exposed to an r value 19 roughly sh full- 

scale deflection (i.e., a 200-mr dosfmeter exposed to 150 mr). After the exposure is com- 
pleted, the resultant reading is recorded, and a correction factor is taped on the dosimeter body. 

cabxlated r values 
Correction factor = 

do&meter reading 

DA.4 Issue and Receiving 

A personnel-exposure data sheet prepared from loose-leaf paper will be used for issuing 
and receiving purposes. The form will have space for the following information: 

1. Date of Issue. 
2. Film-badge number. 
3. Issued to. 
4. Person wearing badge. 
5. Project. 
6. Wearer’s home station. 
7. Date returned. 
8. Dosimeter number. 
9. Dosimeter reading. 
In so far as possible the monitor assigned to each recovery or working party will draw 

film badges for the entire party. He will sign for all films and will be given an extra form so 
that he may record the names of the persons who receive them. Certain eiements of the Task 
Force wfll be issued film badges on a block basis to be reissued to individuals at the discre- 

. 

‘ 

tion of the group Bad-Safe officers. Personnel-exposure data sheets should be filled out in 
duplicate and returned with used badges. For military personnel, rank or rate and serial 
number should be given also. One copy of the exposure form will be retained by the Photodo- 
simetry and Records Section, and the other will be returned to the appropriate Bad-Safe offi- 
cer. With each group of returned b+dges one or more control (unexposed) badges should be 
fncluded. When the film badge and dosimeter are returned, the dosimeter will be read, and the 
reading will be recorded. Film badges wtll be sent to the Processing Section for developing 
and interpretation. Processed film will be kept in a combination-locked safe file until properly 
declassified. 

DAL5 Developing 

The loose-leaf form used by the Processing Section will contain the follnwing information: 
1. Badge number. 
2. Gross density. 
3. Net density. 
4. Exposure. 
5. Date. 
6. Batch number. 
7. Lot number. 
All film In the packet will be processed, but only the appropriate one for the exposure re- 

ceived will be interpreted. 

L 

The solution will be maintained at 68°F. A suitable concentrated liquid X-ray developer 
and fixer will be used. The stop bath will be distilled water with 1.5 per cant acetic acid. 
Process sol&tons are changed after nmning through approximately 2500 films, or sooner, if 
deemed advisable, Unwrapped film is always handled by the edgea to avoid finger marks on 
either surface. 

. 
D.0.6 Timing 

1. Developing solution is agitated with paddle. 
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2. At aero time the timer is started, and the film is placed in developer and let stand for 
3 min. 

3. Film is removed and allowed to drain for not more than a few seconds. 
4, At +3 min, the film is immersed tn stop bath and agitated for 10 sec. 
5. Film ia placed in fixer for 10 mm. 
6. Film is placed in wash for 30 mtn. 
7. Film 1~ placed in dryer untji completely dry. 
At least one control and one calibrated film will be processed with each batch. 

D.6.7 Densitometry 

1. fnstrument is turned on and warmed up for 10 or 15 min until pointer becomes stable. 
2. Operator positions himself so that the meter is at about eye level and in the center of 

his field of vision. 
3. Densitometer calibration is performed by the use of a calibrateddensity step-wedge. 

The original step-wedge readings should be duplicated on future calibrations with a drift of 
t2 divisions or less. 

4. Instrument must be checked for drift after reading film wtth densities in the range 
4 to 0. 

5. Prior to reading, film should first be visually analyzed for light streaking or contami- 
nation. In the event of uneven densities an average should be recorded. 

6. Only density readings under the double thickness of lead will be taken and recorded on 
the film-processkg form. 

7. The densitometer is always turned to the off position when not in use. This prolongs 
the life of the light source. 

8. Films are filed in numbered and dated paper envelopes, which in turn are placed tn 
cardboard filing boxes. 

D.6.8 Recording 

Densities appearing on the processing sheet will be tnterpreted in milllroentgens from the 
calibration curve. The exposure will then be recorded on the personnel-exposure data sheet 
and on the individual’s exposure record. 

Idtvidual exposure records will be kept on 5 by 8 cards in a Eardex file. These cards 
will contain the following information: 

1. Name. 
2. Project. 
3. Home station. 
4, Date. 
5. Badge number. 
6. Exposure. 
7. Accumulated dose. 
8. Dosimeter reading. 
Cards will be made up as far in advapce as is possible for each person likely to receive 

sny exposure. 

D.6.9 Reports 

It b contemplated that the following @ports will be made daily aPer shot time: (1) accu- 
mulated exposure of monitors and helicopter pilots and (2) all persons whose exposure exceeds 
2 r. 

Upon completion of the operation a nwster list of all exposures will be prepared. The 
final repository for film records will be the Division of Biology and Medicine, AEC; the final 
repository for all films will be AFSWP. It will be necessary to forward reports of exposures to 
the home station of each civilian film-badged. 

. 
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APPENDIX E 

STANDARD OPERATING PROCEDURE 

FOR RADIOLOGICAL FIELD LABORATORY 

The mission of the Radiological ‘Field Laboratory is to perform radiological assays of 
liquids, solids, and airborne particutate matter for the Rad-Safe Officer in connection with the 
health-physics program of Operation Ivy. The following discussion will indicate how this 
!WiSiOn will be accomplished. 

Samples will be received aboard the USS Rendova, where the field laboratory is stationed. 
These will be monitored, and representat!ve samples will be taken for assay. The techniques 
to be followed will vary with the data desired and the type of sample submitted. The standard 

operating procedures described in detail in the “Manual for the Radiological Field Laboratory” 
will be adhered to. Expected samples include salt water from the Eniwetok Lagoon, fresh 
water from the effluents of drinking-water purification plants, soil taken at various distances 
from ground zero, and atrbome material collected on filter paper and cascade-impactor slides. 

The field laboratory will determine, as required, the activity of alpha, beta, and gamma 
radiations; the energy of beta and gamma radiations; and the decay rates of the various actir- 
ities. Beta and gamma measurements will be taken primarily by means of end-window G-M 
tubes coupled to either decade or binary scalers. Rough and rapid gamma activities can also 
be obtained by dip counting using a Marinelli type beaker coupled to a scaler. Alpha activities 
will be measured with a scintillation counter plus a scaler. 

Beta energies will be obtained by Feather analysis using aluminum absorbers; gamma en- 
ergies will be determined with lead absorbers. Decay rates will be primarily determined by 
manual counting at definite time intervals. Rapidly decaying activities will, however, be fol- 
lowed with a counting rate meter and automatically recorded. 

The accuracy of the data will be ensured by calibration against standard sources. The op- 
eration of each counting setup will be checked by the daily determination of standard factors 
and periodic determination of chi-square values. The nine-tenths error of the raw counts wlll 
be maintained at a level below 1 per cent. The over-ail precision of the results wi!l be held to 
a maximum spread of i5 per cent. Results will be reported on standardised forms to RX. 
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STANDARD OPERATING PROCEDURE 

FOR DECONTAMINATION GROUP 

Y.l MISSION 

The mission of the Decontamination Group af TU 7, TG 132.1, is to reduce unnecessary 
personnel exposure to radiation effects by the operatlon of the necessary decontamination 
stations. 

F.2 RESPONSIBILITIES 

The responsibilities of the Decontamlnatton Group are to 

1. Operate a personnel-decontamination atatlon In Building 57 (Rad-Safe Building). 
2. Operate an equipment-decontamination statton north of the personnel pler on Parry 

Mand. 
3. Operate an aircraft-decontamlnatlon station in the vicinity of the flight operations 

building, Parry Island airstrip. 
4. Operate two entry and exit control points: one in the vfcinity of the flight operations 

buildtng and one on the north side of the personnel pier. 
5. Operate and safeguard a contaminatedJequipment storage area immediately to the north 

of the Rod-Safe Building. 

F.3 ORGANEZATION 

Personnel Decontamination: One aupervispr and one enlisted helper. 
Equipment-decontamination Station: One supervisor plus the decontamination team. 
Aircraft-decontamination Station: One supervisor plus the decontaminatim team. 
Decontamination Team: Three enlisted men, one of whom must be capable of drtving vehi- 

cles (i.e., possess a license) to the parking and/or storage area from decontamination areas. 
The team Is to operate at both decontaminatloo stations on Instructions from respective officer 
supervisors. 

Check Potnts: Officer supervisors at both et&ions will act aa check-point supervisors 
also. 

Contaminated Storage Area: No personnel required. On storage of equipment the area will 
be adequately posted with the proper signs. 
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F.4 PROCEDURES 

. 

. 

. 

2‘ 
covery equipment. 

Prior to the departure of the vehicle from the site area, all paesengers will be instructed 
. 

. 

to discard bootees and gloves at the site area. 
On return of the vehicle to the control check point at the landtng area north of the person- 

nel pier, the supervisor will check the vehicle for contamination above the prescribed limits 
and log the necessary information in the control-check-point log sheet. If the contamination 
check indicates levels above the permissible amounts, the following steps will be taken in 
order until the radiation level is reduced to the allowable limits: 

1. Remove paper liners and sweep out interior portions of the vehicles. 
2. Remonitor. 

.- 

-/ 

5 If the vehicle is checked out as clean, either before or after the decontamination proce- 
dures have been applied, the decontamination-team driver will drive the vehicle ,to the parking 
area adjacent to the Rad-Safe Building. 

Boats: The same methods will be ubed for small boats as for vehicles, with the exception 
that paper liners will not be installed prior to departure and the contaminated-eq,uipment stor- 
age area will not be on land north of the Rad-Safe Building. 

Personnel: Prior to the departure of personnel for the eite area& they will assemble at 
the Rad-Safe Building for a briefing of decontamination procedures and for issuance of the 
following protective clothing and equipment: 

1. Shoes and bootees. 
2. Socks. 
3. Coveralls. 

5 4. Gloves (type suitable for the operatton involved). 
: . 

_ 5. Fatigue cap. 
6. Necessary personnel dosage devices. 
7. Dust respirator. 

Aircraft: Prior to the departure of aircraft for the site, all passenger compartments will 
be lined with paper. Areas to be covered will include the deck, sides, seats, and any other 
pertinent sections of the interior which are subject to body contact and/or recovery-equipment 
contact. 

Prior ,to the departure of aircraft from the site area, all passengers will be instructed to 
discard botiees and gloves at the site area after each recovery or entry and subsequent re- 
entry into the aircraft. 

On return of the aircraft to the control check point at the airstrip, the supervisor will 
check the craft for contamination above the prescribed limits and log the necessary informa- 
tion in the control-check-point log sheet. If the contamination check indicates levels above the 
permissible amounts, the following steps will be taken in order until the radiation level is re- 
duced to the permtssible limits: 

1. Remove all paper liners. 
2. Remonitor. 
3. Vacuum interior and exterior surfaces of craft. 
4. Remonitor. 
5. Notify Decontamination Group supervisor if allowable limits still have not been reached. 
Vehicles: Prior to the departure of vehicles for the site areas, all passenger compart- 

ments will be lined with paper. Areas to be covered will include seats, bed, sides, and any 
c4her pertinent sections of the vehicle subject to contamination by contact of personnel or re- 

8. Scrub surfaces indicated with soap and water using suitable brushes; follow by a fresh- 
water flushing using the power-driven decontamination apparatus. 

4. Remonitor. 
5. Escort the vehicles to the contaminated-equipment storage area if leveis still have not 

been reached. 

85 

Ts___________.- -_ _ _ __. _.__ 
._ 

_ _._ .-. .- _. ._ _ .__ ..__ ----u_ .,. 

~ - 



_ . . ._- _.___ _--_ ._ .._ _- 
-t * 

m j 
I 

Prlor to the departure of personnel from the site area, they will discard bootees and 
gloves when notified by the group monitor. 

On arrival of personnel at either check point, they will be Clrected by the supervisor ad 
by appropriate signs to the personnel-decontamination station. 

On entering the perSOMel-deCOntalninatfOn station, each person will obtain one paper bag 
for valuables storage and will then proceed to disrobe as indicated by the signs In the stathon. . 
Clothing will be discarded, as removed, into the appropriately marked containers. Personnel 
will then enter the shower room, place their valuables (in paper bags) on the appropriately 
marked shelf, and proceed to wash themselves thoroughly using soap and water. Personnel 
will be instructed to pay particular attention to ihe folds and creases of the body as well as the 
hairy portions of the body. When the shower is completed, personnel will enter the drying 
room, dry themselves thoroughly with a towel, discard the towel in an appropriately marked 
container, and be monitored. If passed, personnel will then retrieve their valuablcrr and pro- 
ceed to the dressing room, where their passage through the station will be recorded by the 
supervisor on the appropriate personnel-decontamination log sheet. If necessary, first aid for 
minor cuts and b**uises will be furnlshed after leaving the drying room. 

Personnel not passing the monitor at the drying room will reenter the shower room for 
another shower, obtain another towel, and be remonitored. 

Personnel not passing the monitor for the second time will be referred to the supervisor, 
who will take necessary actlon. 

F.5 RADIOLOGICAL DECONTAMINATION OF HELICOPTGRS (MODELS HRS, H-10, OR S-55) 
I 
t 

F.S.1 Purpose 

This project was undertaken to determine an expeditious helicopter-decontamination 
method which would allow high availability in contaminated areas and would be especially 
applicable for shipboard operations. 

F.5.2 Preparation 1 

The aircraft were monitored with an MX-5 beta-gamma radiac meter for contamination 
st 30 reference points, with readings being noted before and after each type of decontamination 
process was employed. In some cases the aircraft was stripped of cowling, and In others, only 
partially. The main rotor blades were removed in all cases, and the starter and magnetos 
were covered. After the first method used, it was found necessary to seal the radlo compart- 
ment to prevent water or steam from damaging this equipment. 

/ 
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F.5.3 Methods Employed / : 

Steam: TMs method is espectally good for cler.?iag grease and oil from metal surfaces. 
However, the extreme care which must be exercised around seals, electrical and radio wiring, 
Ignition harness, aad moving parts makes it impractical to use. Although U&J method Is the 
most practical for shipboard use, its damaging effects preclude its use. 

Tide Slurry and Fresh Water: A mixture of Tide detergent and water In a 1 to 1 ratio was 
applied by means of a auction spray gun; this was foliowed by scrubbing with a brush and wash- 
tng with fresh water. This process removed grease and oil, did not harm internal or moving 
parts, and was relatively fast as well as effective. 

Kerosene and Water: This method was applied by spraying kerosene over the contaminated 
object and letting It remain for 15 min before washing with fresh water. This process removed 
grease and oil and did not harm moving parts. However, after the rinse a film of 011 remained, 
which could be the means of collecting further contamination. 

Fresh Water: This is effective agalnst loose dirt but will not remove grease or oil, which 
holds the majortty of contamlnatlon. 

. .{ 
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Trlchloroethylene: Thls 1s a very effective method which removes paint and grease; lt la 
toxic and otherwlse dangerour to persqel using it. 

Clean@ Compound (Gunk)-Kerosene and Steam: The cleati compound was mixed with 
kerosene la a 4 to 1 ratlo, was applied by spray, and then was removed by steam. The amount 
of 011 and grease removed was less than that removed by kerosene and water; the use oi steam 
around the tgnltlon system precluded a thorough steaming. 

Ltquld Soap and Water Under Pressure: Thls method was applied by mlxlng soap and water 
in a standard Army decontamination vehic!e (400 gal), applying under pressure, and following 
by a rlnse of fresh water under pressure. The method was effective on all dirt but dld not 
thoroughly remove grease and oil. 
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F.5.4 Precontamlnatlon and Predecontamlnatlon Requlrementa 

The followlng requirements should be adhered to before entering contaminated areas and 
when attemptlng to decontaminate hellcopters. 

1. Prtor cleantng and waxtng of the hellcopter will tend to hold contar matlon to a miti- 
mum. 

2. Seats used by per&tonne1 entertng and departlng contamtnated areas should be of a non- 
porous material or covered by disposable material. 

2. The deck areas should be smooth surfaces which can readily be vacuum cleaned, or 
may be covered wltS a disposable mater&l. 

4. Bootees or shoes and gloves worn in contaminated areas must he removed and dls- 
carded before entering the hellcopter. 

5. Radlo and baggage compartments should be sealed to prevert dust and water from 
entering. 

6. Competent hellcopter personnel should be employed to prepare the hellcopter and to 
direct decontamlnatlon. 

7. Componert replacement pzrts should be avallable to replace items which become lnter- 
nally contaminated and are lmpossible to clean In the fleld. 

8. Atl parts that require greasing should be greased before and after the decontamlnatlon 
process. 

9. For shipboard decontamlnatlon a large square section of painted canvas ruiaed along 
the edges by sandbags to form a hollow square Wtth one corner dzalntng into scuppers may be 
used as a decontamlnatlon area. 

10. For land-based decontamtnatlon an area of concrete with a draln in the center may be 
employed. 

11. The use of salt water Is not feasible on hellcopters. 

F.5.5 Conclustons 

It Is noted that kerosene and water on the engine and Tide slurry and water and steam a~ 
all the other components produce a very good slope of reduction in contamination. 

It 1s noted that liquid soap and water applled under pressure and pressure rinsed mnd even 
Tide slurry and water reduced the contamination to not below 10 mr/hr. Thls Is probably be- 
cause the contnnlnatlon Is internal and impossible to reach with the methods used and without 
taking the components apart piece by c:ece. Thlo 1s a time-consuming project and 1s not feast- 
ble lf a high avallablllty rate is to be maintained while operating In contaminated .areas. 

It 1s further noted that the maln rotor-blade tlps are contaminated owtng to the drain holes 
and cannot be reduced by any of the methods used. The steam method cannot be employed be- 
cause of factory limitations on washing the blades with nothtng stronger than a mild soap aud 
water, owlng to the bocdlng process used In their constructlon. The leading edges of the blades 
were pltted, and it was assumed that emery cloth would smooth these pits and reduce the con- 
tamlnatlon; this was not true. 
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The main rotor-blade hub was reduced to a zero reading following a Tlde slurry and water 
bath which indicated that all the contamlnatlon was embedded In the grease at this point. 

Kerosene followed by water on the engine was found to be the most effective metho&& 
this part of the hellcopter. A more thorough cleaning prior to entry into a contamlnateol area 
would have decreased englne contamination considerably. 

Tide slurry scrubbfng and rinsing with water dias exceptionally effective on the cabin, 
rotor head, and lntermedlate gear box. Steam was also effective, but It is harmful to the var- 
ious portions of the head and engine. 

Trichloroethylsne was effective but cannot be used because of its volatlllty and tox!Ic ef- 
fects. 

The radio equlpment was not contamlna!ed enough to be cleaned, but in event of contami- 
nation it should be lmmerred In carboo tetrachlorlde. However, dynamotors should be hand 
cleaned. 

Gil was dralned from the engine, gear boxes, and hydraulic system and monitored; no con- 
tamlnation was present. 

The over-all results indicate that Tide soap and water In a 1 to 1 ratlo, sprayed on, fol- 
lowed by brushing, and then rinsed wtth fresh water 1s considered to be the most effective 
method. However, lf decontamination equipment 1s available to apply the slurry under pres- 
sure with a mixture of 400 gal to 10 boxes of Tide, 11 should be used and foRowe only by a 
pressure rinse. The amount of time Involved Is falrly constant, and l! 1s kllzved that the en- 
tire operatlon of disassembly, washing, and reasselnbiy can be done In 4 to 5 hr wlth four 
men, uslng the followlng system: 

S.. Remove the slde transmlselon panels, engine intake ducts, fan cover, all loose gear ln 
the cabins, and main rotor blades. 

II 
8: 
4. 
5. 
6. 
7. 
8. 

Purge a11 grease fittings with new grease. 
Vacuum radio and baggage compartments, and seal wtth scotch electrical tape. 
Cover starter and magnetos. 
Apply Tide slurry and water rinse. 
Regrease all ffttlngs. 
Check radio compartments for dryness. 
Reassemble the helicopter. 
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APPENDIX G 

STANDARD OPERATING PROCEDURE 

FOR RAD-SAFE INFORMATION CENTER 

G.l MISSION 

The RIG will be established aboard the USS Rendova on FAX-1 day and will operate from 
this time until recovery operations need no longer be conducted from the ship. 

The purpose of the RIG is to collect, analyze, and dtsseminate air- and surface-survey data 
for assisting CJTF in determining R hour. Information on the radiological situation is also 
necessary for the various commanders of task grcups to properly carry out their mission. 

. 

0.2 SEQUENCE 

‘c Kour 

L 

H-l Information on the surface radex forecast will be gasse&kom CTU 7 
via AN/TRC and will be placed on a maneuvering board in RX. 

H H+lOmin Information from helic*pters performing survey missions in the atoll 
toH+2hr will be received .q the TU 7 communicator in CIC, C3S Rendova, 

and will be pas&cd to RIG for decoding and plotting on detail charts 
of the atoll. This iuformation will be copied in duplicate, the dupli- 
cate being held in RXC for pickup by the TU 7 Control Group. In- 
formation of immediate importance can be passed by Litercorn. 

H+2hr Initial atoll survey reports will be relayed to CJTF via AN/TRC. 
Results of the initial survey of Enfwetok Island, necessary for entry 
of Air Force personnel manning airstrfp facilities, will be passed as 
soon as possible. 

x+11hr Xnformation on the radiolcgicll bitUPt.h ail1 be pass& to CT3 ? for 
Inclusion in the report to CinCPac. 

M + 1 Approx. Results of detailed atoll aerial-survey and any ground-survey data wtR 
9900 be relayed to CTU 7. CTU 7 will also be advised of any significant 

dosage received by personnel. 
ld+l 1720 CTU 7 will be advised of the general Rad-Safe picture with recom- 

mended status of atoll and lagoon areas subject to open or controlled 
operations. 

. 
There will be many other survey data passed to CTU 7 as the situation develops. 
The Red-Safe Office, Joint Operations Command (JOC), will relay to the Rad-Safe center 

certain significant information from outlying weather stations and certain operational lnfor- 
mation from MOAT operations which are reported direct to JOC. 
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APPZNDM II 

STANDARD OPERATING PROCEDURE 

FOR RADIOLOGICAL SAFETY INVOLVED IN TRANSPORT 

OF RADIOACTIVE SAMPLES TO THE ZONE OF THE !NTERIOR 

Ii.1 PURPOSE * 

The purpose of this Standard Operatfng Procedure is to establish procedures and responsi- 
bilities in connection with ‘the packaging, ioading, transfer, and unloading of radioactive samples 
being transported to the Zone of the Interior (ZI). 

II.2 GENERAL 

The responsibility for radiological safety in connection with the transporting of radioactive 
samples to the ZI has been @en to TG 132.1 (TU 7). The samples will be principally material 
collected during the tests. Adequate precautions will be taken to ensure the radiological safety 
of personnel mvol~ed in handling the samples during loading, transporting, and unloading 
operations. 

H.3 lKONITOF!3 

A rwnitur wilI be requlrd for each special sample courier aircraft traveling to the ZI. 
This monitor will be responsible for the radiological safety of all personnel in the aircraft 
wril the sample is turned over to the using agency. 

Program monitors will be responsible for radiologIcal safety in connec.i~n with packaging 
and loading the samples of their program on the aircraft. 

The ‘iy; 132.1 liaison officer with TG 132.4 at Kwajalein will be responsible for radiological 
safety in connection with the collection of the samples from test aircraft and the packagiiig and 
the luading of these on the MATS aircraft. 

1 II.4 MDIOLGGICAL LIMITS 
-1 I 

‘\ / Each package will be shielded so that the maximum radiation will not exceed 0.1 r/hr at 1 

-4 

i 

ft. The radioactive material will be stored in such a location as to prevent personnel from 
being exposed to more than 0.1 r/hr and not to ers.eed a total dose of 3 r. 
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B.6 XN!5TRUMENTS AND FILM BADGES 

l 

Each person aboard the aircraft will be issued a film badge and will wear It at all times. 
Each aircraft monitor wtll, in addttlon, carry a 263B survey meter. 
The aircraft monitor will return all the film badges issued to him via Air Mail to 

CTU 7, TG 132.1. 

. T&e film badges will be accompanied by a list giving each person% name, badge number, 
and home station address. 

For flights terminating at K?rtland AFB, N. Mex., the 263B survey instruments will be 
consigned to H Division, LASL. 

For flights termlnattng at Daltimore, Md., the 2638 instruments kill be consigned to Health 
Physics DivMon, Radiological and Chemical Laboratory, Army Chemical Center. 
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APPENDDf I 

STANDARD OPERATING PROCEDURE 

FOR LOW-ORDER DETONATION 

1.1 PRIMARY RAZARDS INVOLVED 

HE Only: An internal hazard due to the possibility of inhalation or ingestion of alpha 
emitters (Pursa 8 U*r5, Uzu) and/or tritium, which is a soft beta emitter, will exist. There 
would be no external haaard from beta or gamma. 

HE Plus Low-order Nuclear Detonation: An internal hazard will exist as described above. 
In addition, an external hazard would exist from beta and gamma radiation. The extent of the 
external haaard would be dependent on how far the fission reaction had progressed. . 

I.2 RESPONSIBILITY FOR REENTRY 
o j 

The decision to reenter is the responsibility of CTG 132.1; no personnel will enter without 
his approval. 

1.3 RAD-SAFS SURVEY 

Upon notiflcatian from the CTG 132.1 of the decision to reenter, CTU 7 will take the 
following action. 

A survey team composed of three control monitors will approach the compound for a 
gross survey; the survey will consist in gathering the following information: 

1. One monitor will be equipped to determine the extent of the external haaard from beta 
and gamma radiation, 

2. One monitor will be equipped to determine the extent of the internal hasard from 
alpha contamination. 

3. The third monitor will have special equipment available to determine the hazard due to 
,tritium. 

Upon completion of the survey, the CTU 7 will advise the CTG 132.1 of the radiological 
:hkards exlethg aud the precautions to be taken. 

:I.4 PROTECTIVE CLOTHING AND EQUIPMENT 

All personnel entering the area will wear full protective clothing and equipment, including 
respiratory equipment. On initial entry and until the extent of the hazard is determined, 
supplied air type respirators are desirable. 
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1.5 DECONTAMINATION 

All pereonnel and equipment leaving the arca will be routed through a decontamtnation 
station which will be established by TU 7, Every effort will be made by the individual to limit 
the spread of contamination. 
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J. 1 REGULATIONS 

The toto1 permissible dose for personnel pPrticipat.ing In Operation Ivy is S.S r (measured 
gsmma only), based on a three-.nontb operational period. No limitation is placed on the rate of 
accumulatfon of the total dose permitted for the operation so long as the rPte is sufficiently low 
to wrmit adequate control. Special rules apply to sampling-aircraft pilots. 

fndivtduals or groups working in contamfnated areas, or with contaminated equipment, will 
be accompanied by Pad-Safe monitors. During recovery operations the Pad-Safe monitor vi11 
aLt in M advisory capacity to keep the recovery-party leader informed of radiation intensities 
at all times. The recovery-party leader is expected to accept this advice and act accordingly. It 
is the responsibility of both thn leader and members of the recovery party to adhere to the limits 
establisha’ In this Appendtr, 

Names of all individuals who are expected to enter radioactive areas subsequent to a test 
wtll be submitted to CTG 132.1 in the form of an elfgibilfty list two weeks prior to the test. 

All islands in the atoll will be considered contaminated after each test untfl reported clear 
by CJTF 132. 

No radioactive material will be removed from the test site, except as autborixed In experi- 
mental program plans. Unauthorized entry into radioactive areas is prohibited. 

Prior to entering a contaminated area, the monitor will Issue appropriate equipment, 
cansist~dg of film badges, do&meters, and such protective clothing as may be required. Work 
parties will wear appropriate face masks if the radiological monitor deems it necessary. Gn 
leaving a contaminated area, all persons will return film badges and dosimeters to the monitor 
and will dispose of booteen and gloves. The monitor will check personnel for contamination and 
process those contaminated through the personnel-decontamination station. 

Ail personnel workin: with radioactive materials will wear protectfve clothing and/or gloves 
as indicated Safe handling of highly radioactive materials wtll be ensured by the proper use of 
aMlUona1 protective equipment, such as tongs and remote-handling devices. 

J.ll PEBMfSSfBLE CONTAMfNATION LEVELS 

Permissible contamintion levels stated below are to be regarded as advisory limits for 
the general guidance of Pad-Safe personnel attempting control of contamination under average 
coaditions. These limits may be adjusted upward or downward under special circumstances, as 
directed by CTG 132.1. 

All readings of contamination levels are to be made with side-window G-M counters, the 
counter tube walls of which are not substantially in excess of 30 mg/cm*, with the beta shield 
open. When possible the surface of the probe should be held 1 to 6 in. from the surface under 
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obrrervation. The larger distance is preterable for preliminary survey; the smaller distance in 
preferable for detailed survey of ma&kum contamination areas. 

J.2.1 Personnel ad Clothing 

Shin: Complete decontamination by bathing is to be attempted. If a reading in excess of 
1 mr/hr is obtained alter repeated washings, the decontamination supervisor wtll be consulted 
for appropriate advice. 

Underclothing and Body-contact Equipment (Interior Linings of Boots and Respirators): 
The permissible ltmit is 2 mr/hr. 

Cuter Clothing and Body-proximity Equipment (Cuter Surface of Boots and Protective 
Clothing): The permissible limit is 7 mr/hr. 

J.2.2 Aircrrft, Vehicles, and Small Boats 

The permisdble limits are as follows: iaterior surfaces, 2 mr/hr; exterior surfaces, 
7 mr/hr; and distant exterior surfaces, 20 mr/hr. 

J.2.2 Air and Water 

The following continuous levels of radioisotope content in air and water are generally 
considered to be safe: 

. 

Beta or gamma emitter Alpha emitter 

Air 10“ &cc s X lo-‘z(Ic/cc 
Water 10” &cc 10” pc/cc 
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APPINDIX K 

MIKE RECOVERY 

Rl AERIAL SURVEY 

. 

PROGRAM 

The aerial-survey officer with one aeeistant will leave the USS Rendova at H + 10 min by 
helicopter and go directly to Elmer. The helicopter will fly at an altitude of 50 ft and a ground 
speed of 20 mph over the center of each island in the chain in the direction of Flora. While 
flying over each island, the readings will be taken with a ClB survey meter, corrected to 
ground intensity, and eent by radio to the USS Rendova by prearranged code. The time and ex- 
act location will be sent with each reading. 

When an instrument reading of 5 r/hr ie reached, the helicopter will halt, make a wide 
detour around Flora, and proceed to Allce. The survey wflf then continue back toward Flora 
until a reading of 5 r/Cr la again obtained. In order to obtain accurate isodose lime., flight8 
will be made in several different directions over any island that chows a marked gradatfon of 
fntenisitf es. 

The above survey will be repeated on M + 1 day and on following days, a8 the situation re- 
quires, and, in addition, survey8 will be made of islands Glenn through Leroy. 

K.2 GROUND SURVEY 

General: Ground eurveye of all islands requiring reentry will be made to confirm the re- 
sults of aerial surveys and to assenta the personnel haaard involved in reentry. Monitor6 will 
be required for all recovery parties until the island is cleared for reentry. Final clearance 
will be baaed on ground-survey results. 

InNal Recovery Surveys: Aa soon PI the aerial-survey data indicate that stations having 
high recovery priority may be safely approached, ground survey6 will be made, using a heli- 
copter Co transport the monftor. Results wfll be reported to RX by the most expeditioue means 
available, preferably by radio in prearranged code. These data will constitute a preliminary 
ground survey. Monitors will not undertake more extensive survey operations than required for 
the accomplishment of the recovery missions. Recovery parties, accompanied by a monitor, if 
necewary, will then proceed only if the recovery can be made under existing radiological con- 
CUtiOlW. 

M + 1 Bay (Elmer and Fred): The ground-survey officer and one aesistant will leave the 
USS IRendova by helicopter at 0830 (dawn) for Elmer. A l/,-ton 4 by 4 truck, located at the Bad- 
8afe Building, will be ueed for ground trannsportatlon. When the Elmer survey ir completed, 
the party will proceed to Fred by helicopter and make a ground survey of that island. CTG 
132.3 will provide a I/(-ton 4 by 4 truck at a prearranged 1ocaUon for ground traneportation. 
Report6 will be made to FUC by ratio. 

hf + 2 through ME Bays: Ground surveys of Elmer and Fred will be repeated as described 
above. 
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fC.3 WATER’ SURVEY 

Eniwetok Atoll: The TG 132.3 Rad-Safe Gfficer will leave the USS Ftendova by hellcopter at 
about H + 4 hr to make a water aurvey of the lagoon and surrounding waters. Samples of water 
ail1 be taken at varloue points and will be flown back to the USS Rendova for analyr;le. Addl- 
lional water surveys will be made on bi + 1 day and on following days aa required. 

Distant Atolls: Water samples will be taken from several distant atolls and lalancis. The 
parsage of the radloactlve cloud will determine the location and the time of the samples to be 
taken. Transportation will be by Navy PBM. 

IC.4 RECOVERY PLAN 

Tables IL1 and IL2 list the projects, mean8 of transportation, and ielands to be visited. 
Table IL1 glvee high-priority projects, essential to the success of the operation, which must be 
recovered as early as the radlologlcal situation permits. Table K.2 lists alI other projects. The 
time of recovery wllI depend on the radiological condltlons on the islands to be visited and on 
the avalIablllty of helicopter8 for transportation. In caeer where the recovery team8 of dlffer- 
ent projects are composed of the same personnel or where different projects must vlelt the 
same IsIanda, those projects are listed together. 

The recovery program is based on the aseumptlon that all recovery will be from the USS 
Rendova. When recovery is to be made by boat, helicopter transportation will be used to Elmer, 
where the boat wl!l be picked up. The helicopter wlll then return to the USS Rendova for u8e by 
other recovery teams. 

. Rad!ologlcal surveys will be made of 1sIanda to be visited before any recovery mieslons 

are echeduled for those islards. 

4 IS.5 COMMUNfCATlONS 

IC.5.1 GeneraI 

The principal communicationa requirement in the execution of the above plan is that of re- 

Iaylng radiological lnformatlon from the monitors to RIC. Since the utilization of monitors wllI 
be for tbe most part prearranged, messages pertaining to the employment of these monitors 
wlII constitute only a small portfon of the total volume of traffic. The design of thle communl- 
cation plan is thus directed toward a rapid tranrmleslon of information from the individual 
monitor to RIG, with only secondary coneldertitlon being given to communlcatfon bet-reen monl- 
tora. 

From M until ME day RIC will be aboard the US3 Rendova, and aII messages from monitors 
will be directed there. On ME day both the RIC on the USS Rendova and the newly opened RIC 
la Bulldlng 57, Elmer, will be in operation until iull control le assumed by the Iatter. At this 
tine the Net Control Station on Elmer will notlfy aI member stations of thla change and wllI 
Leo report to the TG 132.1 command net (J-114) from the new location. 

. 

KS.2 Provisions for Monitor-to-RX Communlcatlon 

General: Prearranged codes by which radiation intensities and IocaUon may be reported 
will be provided each monitor. These codes will be submlUed to CTG 132.1 and CJTF 132 for 
approval ln accordance with OperaUone Plan l-52. Prior to ME day aII communications will be 
via radio; after ME day landline telephone will be available to certain upper ielands a8 an aI- 
ternate means of communlcatlon. 

. Specific Miaslone: Aerlal-aurvey monitors will report via helicopter radio to the Commu- 
nlcatione Center aboard the UBS Rendova for delivery to RIG from M to ME day and, thereafter, 
direct to the Elmer Air Operations OIflce for delivery to NC in Building 57, Elmer. 
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Table ILl-HIGH-PRIORITY RECOtERY I 1’ 

Pr0@Ct No. of persone Mean8 of tranc.~rtaUon Irlanda vlrtted and r.xnarka I 

- I 
Aerfal rurvey 
W. E. Ggle. 

s 
3 

Hellcopter 
Helicopter 

Utilltier crew 
3.1, 2.!l, 8.2, 

8.1, 5.3 

5 
7 

Hellcopter 
2 helicopter8 

4.1, 4.2 

4.4 
3.q s.4 
2.1 to 2.4 

8 
I 

4 
4 
8 

LCM, LCU, 
2 DUKW’r 

Helicopter 
Hellcopter 
2 hellcoptera 

All IslaJid8 
Damage wrvey; leave USS Rendova 

after completion of aerial eurvey 
EE; leave Us9 Rendova B + 20 mln 
EE only; leave USS Rendovn H + 20 

mln; 3 persons for 3.1; 2 for 8.2; 
1 each for 2.1 and 9.1; none in 5.3; 
photo tower, Bldge. 212, 232 

D and E; 4 project personnel; 4 
H&N, plue boat crews; 2 monitors 

E 
A (Station 300) 

,- - 

‘. 

5.2 5 Helicopter 

0.2, 8.1, 0.3 6 Helicopter 
and DUKW 
vlthA 
frame 

5.49 

5.8 

6.2 

Program 1 

S.1 

2 LCM’S, 
helicopters 

Heltcopter 

Hellcopter 

Hellcopter 

Helicopter 

I (Statlon 200); possibly could use 1 
hellcopter; 2 trips 

C (high priority); 8, D, and E can be 
late recovery 

J and T; high priority; A, I, L, M, 
0, and EE can be late recovery; 
total of 400 lb to be picked up at 
J and T; 5 recovery personnel, 1 
H&N, DUSCW operator 

A, J, N, W, Y, BB, EE, and FF; 
20 etatlonr in lagoon; 6 recovery 
personnel, plus boat crewe; 3 
monitorr 

. 

i 

A, 8, C, I, J, & L, M, N, 0, P, R, S, 
T, U, V, W, Y, Z, BB, DD, EE, FF, 
JJ, KK, and MM; 2 persons collect 
earnplea; 2 remain on FF to pre- 
pare samples; 50 lb plcked up at 
each rtatlon 

Check to see that AA gun6 haYe 
fired (breech should be open); 
check can be made by a monitor 

If air-rampling program faile, must 
get hot samples of water imme- 
dlately; aleo A (Station 300) 

J; tf yield Is low, immediate re- 
covery of film is necessary 

MIonttorr accompanying recovery partteo will communicate to RIC via helicopter ratUo or 
landtng-craft ndlo, depending on what means of transportation to utilized. SCR 300’s will be 
used when turther communtcation 11 needed from the means of transportation to the recovery 

I 
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K.5.3 Requirement0 

. 

One 8CR 508 will be installed ln the Rad-Safe Building (Building 57), Elmer, wtth preret 
channels 24.5 and 26.9 MC. 

Eight SCR 300’s will be used bv monitor@ parties with preset channel 44.5.M~. 
One telephone landline (W/EE8) will be used, connecting the Air Operation8 Office, Elmer, ’ 

to RIC, Buildlog 57, Elmer. 
. 

Table K.2--OTHER RECOVERY PROJECTS 

F9o)ect No. of pereons Means of transportation Remarks 

1.3 
3.1 
3.2, 3.5 
5.1 
5.3 
6.1, 6.3, 6.5, 

6.7b 
0.2 
6.3 
6.7a 

6.0 

a Hellcopter J, T, U, Y, and EE 
a LCM, truck J, L, M, and 8 
3 LCM, truck I; required only if cable goes up 

2 

Helicopter 
Helicopter 
Hellcopter 
Iieltcopter 
Helicopter 
Hellcopter 

LCM, ‘/(-ton 

A (Station 300) 
d 

EE 
A, B, C, D, E, F, G, 8, I, and J 
A, I, J, T, Y, EE, and LL 
I, J, IC, L;M, T, 8, Y, and EE 

on beach 
J,LM,=dS 

0.3 
TUQ 
Removal of 

cameras 

2 
3 
5 

truck 
Helicopter 
LCM 
Hellcopter 

EE 
GandI 
A (Station 300), I (Station 200), 

and G (Station 520); (Note: Film 
has been removed Zrom these 
cameras in prior recovery) 
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APPEMIIM L 

KING RECOVERY PROGRAM 

Ll GBNJZBAL 

Tklr program is predicated on the assumptions that personnel will not be evacuated for 
King shot and that all recovery operations will be made from Elmer. 

L.2 AlERSN. SURVEY 

The aerial-survey officer with one assistant will leave Elmer shortly after H hour by 
helicopter. The helicopter will fly at an altitude of 25 ft, with a ground speed of 20 mph, over 
the center of each island in the direction of Yvonne. From Yvonne the survey will continue 
along the chain to Alice. An aerial survey of Glenn through Leroy will be made subsequent to 
completion of the above operation and when danger of encountering gross fall-out ts passed 

Readings will be taken in flight over each island with a TlB survey meter and will be sent 
by radio in prearranged code to Elmer airport and then to RIG, Building 57, by telephone. The 
time end exact location will be sent with each reading. This survey will be repeated daily. 

L.2 GROUND SURVEY 

L.2.1 (General 

Ground surveys of all Wands requtring reertry will be made to confirm results of aerial 
eurveyr and to assess the personnel hazard involved in reentry. Monitors will be required for 
8ll recovery parttes until the island ir cleared for reentry. Final clearance will be based on 
ground-survey results. 

L.3.2 :Initfal Recclvery Survey6 

As soon aa the aerial-survey data indicate that stations having high recovery priority may 
be spiely approaches, ground surveys will be made, using a helicopter to transport the monitor. 

Results wpill be reported to FUC by the most expeditlour means available, preferably by 
radio in prearranged code. These data will constitute a preltminary ground survey. Monitors 
will not undertake more extensive survey operations than are required for the accomplishment 
of the recovery misston. Early survey8 of this type are contemplated for Yvonne, Tilda, Ur- 
sula, and Bruce. Recovery parties, accompanied by a monitor, if necessary, will then proceed, 
but only if the recovery can be made undet existing radiological conditions. 

L.3.2 Ground Survey of Inhabited Islands 

Elmer: One monitor will make periodic rrurveys on Elmer as required. 
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Fredz CT0 132.2 wtll be responsible for the ground survey of Fred. Resulu will be re- 
ported by telephone to RIG oa Elmer. 8 

Gmund survey8 will be made and repeated on an island-priority ba818 PI needed until all 
aeceasary lrlandr are cleared. 

L.4 WATER SURVEY i 
/ 

. 
Eniwetok Atoll: At H + 4 hr the TG 132.3 R&-Safe Officer will make a water survey of the 

lagoon and aurround!ng waters, using a helicopter. Samples will be taken at various points and 
sent to CTG 132.1 (TU 7 RadiochemIcal Laboratory, USS Rendova) for analysis. This survey 
will be repeated on K + 1 day and subsequently as required. 

Distant Atolls: Water samples will be taken and ground monitortng will be accomplished 
on elected distant atolls and Islandr. The time and location will be determined by paeaage of 
the radtoactive cloud, Transportation will be by Navy PBM and/or 6urface craft. 

L.5 RECOVERY PROGRAbf 

l 

Enlwztok Atoll: The recovery program shown In Table L.1 is a projected schedule d re- 
covery event& The Umeo indicated are for planning purposes and may be postponed an condi- 
Uone dicta&e. It is assumed that the ehot will be ftred under optimum weather conditions so that 
the podrthot radioactive contamination on inhabited islanda of the atoll will be at a minimum. 
The M-Safe Control Officer wtll determine the actual departure times of all tripe into areaa 
north of Elmer wtil these areas are cleared for reentry. Recovery personnel and transporta- 
tion wt!l be ready at the scheduled time. The Rad-Safe Control CXflcer will clear the trip8 for 
deparbre when the radlological conditions permit. Recovery from etaUon6 on Elmer wtll not 
be scheduled einct no monttor support 18 anticipated. 

Kwajalein Atoll: Rad-Safe responlribllity for TG 132.4 personnel on Kwajalein Atoll lies 
with CTG 152.4. CTU 7, TG 132.1, ha8 the responslbflity for supervieing the R&-Safe activt- 
ties in connection with trojecta 1.3, 5.4b, and 7.5. Speciftcally, CTU 7 is reepondblc for the 
radtological eafety of all personnel while working in connection with the removal, processing, 
and reehlpment of experimental material from sample-collection aircraft unttl tJ18 atrczaft are 
released to TG 132.4. 

The senior monitor from TU 7 at Kwajaleln will procure, from TG 132.4, monitors suffI- 
cient to accompany all aircraft apk-removal team& The monitor8 will monitor all removal, 
procerring, packagtng, and loading of radioactive materfat. The To 133.1 (TU 7) reprewnta- 
tive ir responsible for the release, to TG 132.4 for rrhlpment, d aU mate- returning to the 
ZL 

L.6 CObfMUNICATIONS 

Lsxlline telephone will be the principal means of communtcation for K!ng abet RfC 
(Building 57, Elmer) will be connected by direct llnea to CDR Maynard, JOC; Air Operations, 
Elmer; Marine Dispatcher, Elmer; and the powerhouse, Yvonne. 

The above ltner are in addition to lha existing local telephone syrtom. 
CommunicaUonr with monitor8 fn helicopters will be via the regular channel (126.18 MC) 

a to Air Operatioor, Elmer. Thir channel will also be monitored by a VHF recatver in RfC. A 
R&Safe operator wtll ba rtationed at the radio porttion, Ait Operottons, Elmer, to copy Rad- 
Safe me88ager and pn8r them to RIG. 

. 
CommunicaUonr from monltors in boats wtll be eetablished on the regular H&N boat-pool 

frequency (25.6 MC) by mean8 of the SCR 508 located in RIC. It will be the duty of the monitor 
tn the boat to noUfy Rod-Safe of his boat vaice call and number prior to departure from Elmer. 
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At the higher level, CDR Maynard in JOC, Building 211 (TF Readquarterr Bullding), will 
kve either landline telephone or AN/TX radio contact with the following: 

Weather Central, Fred Rod-Safe, TG 132.3 
CTG 132.2, Fred USS Rendova 
Cl’0 132.3 CIC, USS Ester 

bland and intenoity codes are three used for Mike shot and are available to monitors at 
RIC. 

Table L.l- PROJECTED SCREDULE OF RECOVERY OPERATIONS 

Item Time Project 

No. of 
persona ApprOx. 

(exclueive Meaneof recovery Deetinalion 
of crew) transportation time, hr and remarke 

1 a+ 30 Aerial survey 
min 

2 li+l hr 6.13 

3 H+ 1 hr 2.lb 
4 H + 1 hr 2.1, 3.2, 3.5, 

3.6, 3.8, 
6.13, 6.2 

S Ii + 1 hr 8.2, 8.3 

6 H+ 1 hr 6.1, 6.3 
7 H+lhr Programr3 

and8 
.8 H+lhr Damageeurvey 

KDOP 

1 helicopter 2 

1 helicopter 1 

1 helkopter 
1 helicopter 

. 1 
2 

1 helicopter 1 

1 helicopter 
1LCM 

1 

1 helicopter 2 

All iskndr; 
will Inspect 
rocket Iwnrherr 
d Project 6.13 
011 Y, Station 6140, 
for mldire 

In caee of rocket 
mieflre, dIepore 
oidud 

Y, Station 250 
EE, Station 301; 

Y, Station 307; 
U, Statlone 305, 
306, and 3il3.09 to 
303.16 

BB, fRatIon 804; 
T, Stations 802 
and 803; EE, 
Statlon 301 

Y, Station 605 
ODandMM 
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aTable L.l -(Continued) 

. 

No. of 
persons Aaron 

(exclusive Means of recovery Destination 
l&m Time \ Project of crew) transportation tlme, hr and remarks 

. 

9 
10 

11 
12 

13 

14 

15 

4 

4 

16 

12 
18 
19 
20 

21 

a2 

0730 
0730 

0900 

0730 
0890 
0800 

1690 

Aerial survey 
Ground survey 
Water survey 
5.4b 

Water eurvq 

0800 5.3 

Aerial survey 
Ground survey 

Water survey 
4.1, 4.2, 4.4, 

5.1, 5.2, 8.1 

8.3 

6.2 

5.4h 

Water survey 

K+lDay 

1 helicopter 
1 helicopter 

1 helicopter 
1 LCU, 

2 DUKW’e, 
l’/(-ton truck, 
is&ton trucka, 
l?@on truck 
with A frame 

LCM 
‘/-ton truck 

LCM 

4 1 helicopter 

2 1 helicopter 

K+lDays 

2 1 helicopter 
2 1 helicopter 
2 1 helicopter 

2 1 helicopter 

After K + 2 Days 

2 1 helicopter 

All Islands 
Y; other islands as 

required 
Lagoon 
Y, swio1rs 

412.01-4.2.24, 441, 
511.01-511.26, 
521.04-521.08, 
810.99-810.11 

2’/, T, Statton 630.04 

2% Lagoon to recover 
rafts 

8 A, 3, C, 4 J, K, L 
M, N, 0, P, R, % 

T, U, V, W, Y, 2, 
BB, DD, EC, FF, 
GG, JJ, KK, LL, 
andMM 

2 Lpgocn 

2 All islands 
2 Ae required 
2 Lagoon 

Conttnuoe from 
previous day 

2 Lawon 

8 A, J, T, Y, BIB, LL, 
EE, and FF 
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