
DEPARTMENT OF THE NAVY 
OFFICE OF THE CHIEF OF NAVAL OPERATIONS 

WASHINGTON, DC 20380 
IN REPLY mEFcl m 

Ser 981TD/2176 
22 March 1983 

MEMORANDUM FOR DIRECTOR, DEFENSE NUCLEAR AGENCY 
(ATTN: Lt. Col. Lynn Reese, BE) 

Subj: Operation CROSSROADS, First Draft Comments, 

Encl: (1) Marked-up copy of Chapters 0 and 12 

Chapters 8 and 12 

(2) Revised ships histories (Kaman Tempo only) 
( 3 )  REECo letter dated March 18, 1983 

1. Comments on Chapters 8 and 12 are contained in enclosure 
(1). Enclosures ( 2 )  and ( 3 )  support comments on the marked 
pages. 

2. General comments in addition to those previously submitted 
follow: . 

a. It is recommended that target ships be identified by 
use of an asterisk at least in Chapter 8, but possibly throughout 

ifferentiate between target and support ships. Reference to a 

b. The ship histories are not consistent as to the period 
&)-\-'d+of time covered. Some go all the way to San Francisco or Pearl 

* Harbor while others stop at departure from Bikini. All ships 

report. It is important to a reader to be able to readily 

or list everytime a ship is named is very time consuming. 

be handled the same way. 

c. The ATA and ATR histories are incomplete. Please &' provide more detail on their activities with target ships. 

d. Many of the histories appeared to use only one source: 
~3- -  the deck log, Navy history or final reports. All three must be w used and integrated to provide complete histories. 

PA -&-Q- 
e. The Navy is completing the analysis of various groups 

who had the highest potential for radiation exposure. Some of 
the results are provided in the Chapter 12 marked up copy. The 
remainder will be provided when complete. It is essential that 
those groups with highest potential and a high Percentage of 
badging be discussed and listed in table form in this Chapter. 
The Navy is also completing an analysis of the personnel with the 

le.";", highest recorded exposures. It appears that exposures for some 
personnel may have resulted from multiple badging. For example, '~,$ it appears that about 3.6 R of the 4.01 exposure for FraanQZ, the 
Army monitor, actually is composed of one badge f6r him and 3 
others left on the deck of the SEARAVEN, and the 14.0 R beta for 
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L- i s  a c t u a l l y  t w o  7.0 R badges i s s u e d  t h e  same day. The 
i e s u l t s .  of t h i s  a n a l y s i s  w i l l  also be provided when complete and 
should be inc luded  i n  Chapter 12. 

3. The REECo let ter concerning b e t a  r ead ings  i s  a t t a c h e d  and 
C/O should be worked i n t o  Chapter 12. 

4. The Navy would l i k e  t o  d i s c u s s  o u r  comments and f i n d i n g s  
/or Chapter 12 with DNA and 

CAPTAIN 

copy to:  
Kaman Tempo 
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18 March 1983 

SUMMARY OF CROSSROADS TARGET S H I P S  

. 

UNMANNED 
TARGET VESSELS 

AFLOAT 

ANDERSON (DD-411)  
APOGON ( 5 6 - 3 0 8 )  
ARDC-13 
ARKANSAS (BB-33)  
BANNER (APA-60)  
BARROW ( APA- 61 
BRACKEN (APA-64)  
BRISCOE (APA-65)  
BRULE (APA- 6 6 )  
BUTTE ( APA- 68 
CARLISLE (APA-69)  
CARTERET (APA-70)  
CATRON (APA-71)  
CRITTENDEN (APA-77)  
DAWSON ( APA- 79 ) 
FALLON (APA-81)  
GASCONADE (APA-85)  
GILLIAM (APA-57)  
HUGHES (DD-410)  
INDEPENDENCE (CVL-22)  
LAMSON ( D D - 3 6 7 )  
L C I - 3 2 7  
L C I - 3 3 2  
LSM- 60 
LST-52 
LST-220 
LST-545 
LST-661 
MAYRANT (OD-402)  
MUGFORD (DD-389)  
MUSTIN (DD-413)  
NAGATO 
NEVADA ( B B - 3 6 )  
NEW YORK ( B B - 3 4 )  
PENNSYLVANIA (BB-38)  
PENSACOLA (CA-24)  
P I L O T F I S H  ( S S - 3 8 6 )  
P R I N Z  EUGEN 
RALPH TALBOT ( 0 0 - 3 9 0 )  
RHIND ( 0 0 - 4 0 4 )  
SAKAWA 
SALT LAKE C I T Y  (CA-25)  

ABLE - 
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UNMANNED 
TARGET VESSELS 

AFLOAT 

SARATOGA (CV-3) 
SKATE (65-305) 
SKIPJACK (58-184) 
STACK (DD-406) 
TRIPPE (DD-403) 
WAINRIGAT (DD-419) 
WILSON (DD-408) 
YO-1 60 
YOG-83 
LCT-746 
LCT-816 
LCT-818 
LCT-874 

1 LCT-1013 
LCT-10 78 
LCT-1112 
LCT-1113 
LCT-1114 
LCT-1115 

BEACHED 

LCT-414 
LCT-812 
LCT-845 
LCT- 11 7 5 
LCT-118 7 
LCT-123 7 
LCM- 1 
LCM-2 
LCM-3 
LCM-4 
LCM-5 
LCM- 6 
LCM- 7 
LCVP-7 
LCVP-8 
LCVP-9 
LCVP-10 
LCVP- 11 
LCVP-12 
LCI(L)-615 
LCI(L)-620 
LST-133 
LST- 12 5 

SLINK AT TOWED TO RETURN TO 
U . S .  ABLE - -  BAKER BIKINI KWAJ. 
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ReMANliED 
TARGET VESSELS 

AFLOAT 

BLADEN (APA-63) 
CONYNGHAM (DD-371) 
CORTLAND (APA-75) 
DENTUDA (SS-335) 
FILMORE (APA-83) 
GENEVA (APA-86) 
LCI-329 

NIAGARA (APA-87) 
PARCHE ( S S - 3 8 4 )  
SEARAVEN ( S S - 1 9 6 )  
TUNA (SS-203) 

LCI (L) -549 

BEACHED 

LCI ( L) - 6 1 5  

TOTAL AFLOAT 
TOTAL BEACHED 

TOTAL 

SUNK AT TOWED TO 
A B 2  BAKER BIKINI mu. 
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CONTEWTS (continued) 
. - -  

. 

Program VI1 Radlatlon Noasurements 
Program V I 1 1  Remrto N e a s u r m n t s  
Program 1 V  Techntcrl Photography 

Chapter 3 References 

4 TEST OPERATIONS 

ABLE Operatlons 
Preparatlon for BAKER 
BAKER Shot 
Chapter 4 R8f8renCeS 

5 POST-BAKER OPERATIOMS 
Target Vessel Opcratlons at KwaJalaln 
Anrunition Removal and Olsposal 
hintendnee Operatlons 
Olspersal o f  Shlps at Shipyards 
Oocontamlnatlon at Shipyards 
Laboratory Analysis o f  Radloactlve Naterials 
small support Shlps 
Chapter 5 References 

6 BIKINI SCIENTIFIC RESURVEY 
sunnvry 
Background 
P r m t  ssion Ac tl v i  tles 

Organ1 za t ton 
Proparatlons 

Operrtlons 
Prelrndlnp Operatlons 
Opor rtlonr As hor e 

Postop.ratlona1 kt\ujt\ts 
R4dIOloglC41 Safety 
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CHAPTER 1 

OVERVIEY 

INTRODUCTION 

After the OtOllllC attack. on Japan had abruptly mndd Uorld War XI. 

many military leaders felt that military uience uas at a crossroads. The 

officer who coppmandod th. first postwar nueloar t u t  wries carmuntwd that 

“warfare. wrhaps civilization lt8elf. had boon brought to a turning point by 

this revolutionary mapon‘ (Reference 10. Cap. Plate XI). With this in mind. 

he -had the nUCJ04r test Oporation designatd cRo99ROnDS. Oporation 

CROSSROADS w4s the largest U.S. poacctimo mllitary operation It involved 

42.000 personnel. 240 ships. and 156 aircraft. 

C M r  c U n d b d 4 L c  

h . 

i 

This 8crl.s cons1st.d of two detonatlons at Blklni Atoll in the Marshall 

an *\+*\w* Islands during the autmer of 1946. These wore: 

0 ABLE (1 July 1946. 0900) -- an airdrop detonated at 520 
b 

feet (158 meters) 

0 BAXm (25 July 1946. 0835) -- UI &-tor ShOt 90 fwt 

(27 ~wterr) below the surface 
&&.&.% re&+ CUA.ALI€, 

An additional Underwate y was plannod but was not conduetod. 

This roport documents the participation of  War and Wavy Dopartmont* 

personnel who wore active in the test uries. Its purpose I.’ to bring together 

In 1947 the War Departmont was dissolved. Jurisdiction over the ground 
components of the Army k c a m  the function of tho r m l y  Croat& Dopsrtmont 
of tho Army. and tho new Dopartaent of tho Air Force w estsbllshod to 
diroct tha formor Army Air Forcos. Thue two now dopartments and the 
Departmont of tho mvy forrwd the now mpartmnt of Dofenso. 

. .  1-1 
. .  

“ . . 



i 

The secondary purpose of CROSSROADS was to afford training for Army A l r  

POCCO porsonnol in nttac ruing atomic bomb. against ships and to dotormine 

tho offuts upon mllitary rquipont and installations. Such information was 

not available from tho Trinity t u t  nor tho Hiroshima and Nagtuaki bombings 

(Roforonco 1. XIII) . 

kc&*+- f 5l 

. 
on 10 Deccmbcr 1945. tho Prosidont announcod that tho Unitod Stator would 

oxploro f~rther~capnbilitlos of atomic onorqy,flMmc'LFhis oxploratlon would 

be in tho form of sciontific atomic bomb tuts and #uld colly under JCS 

tb 

jurisdiction. The JCS proposod a joint task force to k CCmposrb of A m  and 

Navy personnel and civilian sclontists. and on 10 January 1946 tho Prosidont 

approvod the formation of this task forco. On 11 January tho JCS croetod Joint 

Task Foreo On0 (JTF 1) and approwd 
a\ 

pr - a N a q  offieor who had commanded largo 
CI 

Army-Navy Operations in tho m C l f 1 C  during tho Wt Md who had a180 boon Chiof 

Co-wadrc S a t e +  701 LL of tho Navy ~uroeu of or&.& sei- as 

p z m  P, Ab&bI*W e u e n k .  
6 - e  O n r C C m P l > *  

h W  n s t s  
CROSSROAD9 as proposod wns to -,$he- -41" approving tho 

plans. tho Prosldont colPIII1tt.d tho dotonation of throo nucloar uoapons. 

on.-third of tho U.S. stockpilo. suroly a moasuro of tho importence given tho 

oporatlon (Roformco 3). 

1 I 

i 
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protoct participants from potontial mdlatlon oxposur* -*- 

. 

chaptor 3 d t s ~ . u  tho gonoral rolo of p.r.onnrl in tho -awn o r f ~ t s  

program in -. loadinq to a discussion of operations for tost wonts 

in Ehaptor 4 and ln tho pos tost op.ratiOnS di8cuu8d in chaptors 5 and 6. r 
Chaptors 7 through 10 report partielpation by the Army Ground Forces. 

Navy. A m y  Alr Porcos. m d  mrino Corps. rnp.ctivoly. chaptor 11 srrmnarizos 

partleipation of othor govormmnt ngonelos. contractors, and univorsltlos. 

Porsonnol oxpo.uru aro discussod in Chaptor 12. 

NUCLEAR T E S T S  AND R A D I A T I O N  EXPOSURES 
Zn 2"' -f# 

oar tosting k f o r e  1963 consistod of tho unconfinod dotonation 

of nucloar d o v i e r  (usually not wrapons) in tha atmwphoro. Tho dovicos might 

bo placed on a platform or a bargo on tho surface. placed atop a t-r. 

supportod by a balloon. 
b.n ~ - m * - q  m r  rr&4 (qunch** l*  
cRossRoADs .mployod f#brational rrrapons: one vas dropped from an aircraft and 

dotonatod in a i r .  and tho othor was dotonatod undomator,- 

49 
ocarlJ C - p ~ w e d  0- 0~ r1;++f7 u+* 

4 sur~..,f..i d e r r . + * r )  
dropped from an alrplane.Aor f l o w  on a rockct6;a 

* 
A 

can 
In thmry. porsonnol W k oxposd 0 1 t h . ~  by tho radiation omittrd at 

the tinv of explosion and for  about 1 minuto thocodtor -- usually roferrod to 
4s.s initial radiation -- or th- rndiatlan omlttod Lator (residual radiation). 

Inltial radiation is part of tho vlolont nuclear explosion procoss itsolft- 
/ 

Tho noutron component of lnitlal radiation did lndlroctly eontrlbuto to 

the of porsonnol -. Nbutrons aro omlttod in large nmbors 

1-7 



rlssion products urd tho actlvatlon products. along wlth unf1sslon.d + rdidM 
uranium pr-  plutonium from tho dwico. aro thopmponmts of tho 

satorla1 in tho debris Cloud. urd this Cloud ud Its fallout aro tho prlmry 
( 

. _. souten of potontiat oxposuro to rnidul radlatlon. 

In a nuclear airburst in which tho cmtral core of intonsoly hot MtOtiAl. 

or fir~ball~ does not touch tho SurfaCO. the bomb rosiduos (Including the 

flsslon products, tho activation products rosulting from neutron Intoraction 

wlth dovico ratoclals. urd unfisslonod uranlum and/or plutonium) aro 

vaporizod. Thoso vapors condonso AS tho firoball rises and cools. and the 

partlclos forrrd by tho eondonration aro small and mmokcllko. Thoy aro 

carrlod up with tho cloud to tho altltudo at which Its riS0 stops, usually 

callod tho cloud stabillzatlon -altltudo. Sproad Of thls matOrIA1 thon depends 

on tho wind. and weather. If tho dotonatlon is small, tho cloud stabilization 

altltudo will k In tho 1-r atmorphoro and tho material will act llko dust 

and return to tho Snrth's surfaco in a mattor of m k s .  Essontlally all dobris 

from drtonetior?with ylolds oqulvalont to kilotons of TNT will be down within 

2 months (Roferonco 6 ) .  Arms in which this fallout material will be 

d o g l t o d  will appar on maps a8 bands following tho M n d ' s  diroction. 

4 

mazorial f r o m  such a1titlld.s uii~ nor 
MTS 
Ulrn ;RdJ.f --- - - 

Ion oxpwuro to *par 

costing moa. although thoro m y  bo .o1~. rosldual and short-livod radlaclon 

comlng from actlvatrd surfaco matorials undor tho burst If tho burst altltudo 

R * d * * k  +US t d t o m -  06% 1-9 
cqn ?e+ Ie%lir*.I CPllo*t. 



uet of tho o~tpriunts was far mro complox. Tho l o w 1  of throat to 9 d 
which tho systom uas oxp#ind A1-t always roquirod ..- dommntatlon . .. -. SO that the 

ruporuo could k an onvironnvntal 

oxporimont along with 

to )cnar *Ruthor tho system survlvod. but rathostho 

parts and thoir intoractiorur 
erkns i 

placomont of instrumontation and rocording dovlcos. A n 

. 
5 milo the potontial radiological oxposuro for those systems 

oxporl~nts w.6 govornwd primarily by tho closonors in space oc tlmc an 
4' 

c additional problmn aroro. Ofton. whon tho subjut of tho oxposure itsolf was 

ruovorod for dovico dobris o r  

ovon be radloactivo --'= -- 
r\ 

Retearding parti05 who inspected wssols. aircraft. and oquipmmt after 

oach dotonation wro  givon publirhod guidolinos for radiological safety. 

hramplos of moasur.unts takon at CROSSROAD$ includrd static (crushing) 

and dynamic (blast) prossuro,,and air prossure in blast uavos. Tho ~~~asuror~ent 

technlquos variod with tho offuts tming uasurod.  and moasurlng davlcoe 

included b l l  crushers and airblast and -tor shock gaugos placod on aircraft, 

targot ships. and islands. In tho Wavo notion and Ocoanopra$hy Program SOOU of 

tho instr-ntAtion was placod on tho bottom of tho lagoon. 
m*mrureJ e 

r)Ug ~4d- t  -n fieads o -pi# ct h n q  R d i  e q b ~ i  wi+' cl*c+t,~ J, 
k, 
e c c c c c c t  I I t q h +  I t+C.4e-+ds  &. Ji*.,*red t 

1-11 
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Th. land aroas of Bikini Atoll. Its laqoon. and tho -tor within 3 
. - -  

(4.0 h) oL thoir -ward sibs constltutd th. Pacific P t w l n g  Orowd (ppc). I 

During CROSS- tho Hershall Islands w r o  under a V.S. rilitary govoror who 

roportod to Chief of naval Operations and ultimately-the sure tary  of the 

navy. Binco July 1947 thoso islands haw boon part of tho Trust Territory of 

tho Pacific Islands. a stratoglc area t r w t m h i p  of tho Unitod watioru. 

admln1stor.d by tho Un1t.d Stat08 (Roformco 5. pp. 507-551). 

* 
/I 

k r C  
In ordor to propare Bikini Atoll for oporations a eoruid.rab10 

amount of work had to bo dono in tho lagoon and on tho principal i s l e .  

First, It was noc.uary to clear tho lagoon of Japanese rninos. On 10 Mrch a 

survey unit arrivod and hydrographic and land survoys to augmant tho 

moagor data rocordul on tho availablo Japan080 charts. After the survey it w s  

nuossary to bla8t out a numbor of coral hoads to permit safe ~ v i g a t i o n  of 

ships of considorable sit. and to pormit proper location of ships in the 

proposd target array.. Navigational and moring buoys Wre laid In the lagoon 

and Doacons placod on shoro. On tho islands. photographic tcuors. rocording 

stations. cocroational tacllltios. and landing fecllitles umro eroctod. This 

work was stared on 20 Hatch vlth tho arrival of tho 53rd Special Naval 

Construction Battalion Md by tho Survey Unit and olom~nts of the s ~ r v i c ~  

groups. asslstd by minosuoopi~ units (Roforoncc XRD 206. p. V-(8)-4). 

2 

. 

CsUk-~) 
Ir 

SPECIAL PROBLEMS IN THE CROSSROADS TESTS 

Tho romtenoss of bikini Atoll pmod significant logi8tlc8 problems in 

procuring and transporting porsonnol. pateriais. and 8uppli.r to tho n w  tost 

mito. Spocial socurlty arrangomonts Y I ~ O  a180 roquirod for  tho transport of 

nucloar mapons from tho Unitod Statos to tho tost area. Hotmvor. thoro was 

1-15 



Dlstrlct: and 0th.t 9ovorrr~.nt aqenciea. J T F  1 was suM1vid.d into a t m k  

qroupa end 31 task unlta. each of whlch performed scme apocific function. 

I 

Figure 1.3 details JTF 1. which was headquartered on yps Bow t IlcKinl ey 

(Aoc-7). 

CJTF 1 maintained liaison with two boards of special interest. the Joint 

Chiefs of Staff's evaluation Board and the Prosidont's Evaluation Commission. 

The Evaluation Board was to adviae c3TF 1 during preparation tor the tests and 

evaluate the test results. The Evaluation Coumisslon w a s  to cooperate with tho 

War and Navy Departments in coneucting che tests and to undertake a atudy of 

the tests and sUbOlit their observations to the President along with flndlngs, 

conclusions. and tu-ndations (Reference XED 206. pp. VE-<B)-I and 

vz-(8)-2). 

. 

T J S ~  Group 1.1 (Tcchnlcal Group) 

Task Group (To) 1.1 was responsible for instruwntlng all target s h i p s  and 

target a ~ e a s . ~ p i p s  assigned to the group were equipped with laboratory 

faclllties to aervlco scientific instruments and p r o p r l y  record all data. Tho 

primary mission of its Drono Boat Unit was t o  obtain early samples of 

contaminated water from both tosts and make remotely controlled radiologleal 

reconnaissances of the lagoon area after shot BAI(EB. 

SfdJ 

Tri 1.1 ala0 did the following: 

o Operated and performwd tuhnical aervlces 

o oburved nnd ucuured physical phenomena 

0 Furnished technical advice and USiStMCe. 

1-11 
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TD 1.2 was cm8pos.d of oight t u k  MltSi thoir r.rp.ctivo ships are 1ist.d 

blow. Wt ~ 1 1  the ships 1ist.d wmro actual targrt ship.. Although mest -re. 

ntargot ships li8t.d support& prOpar.tlon, p1AComont. And S d V A g C  of tho 

actual targots. fh.u nontarget ships .to notd with an utorisk. Flagshiw 

aro notd with (F) 

. - .  

( 

-..-___ 

-8 

TG 1.2 (Targot vossol croup) 
ySS Fa11 Rivec (CA-131)* (F) 

N 1.2.1 (Battleship and Cruiur Unit) 
Battlrhip Division 7 

ma-33) (I) c z  (88-34) 

cGs Mkawa tcapturod Japanese cruisor) 

paaato tcapturod JapaMu battluhip) 
Baitloship Division 9 

YSS Nevada (Be-36) 

!I= P.fuuvl V m  (88-38) (F) 
Crui8.r Dlvislon 23 

WS Ponsaeola ( a - 2 4 )  

Lake City (CA-25) (F) 

prinz S u a  tcapturod Qe- cruisor) 

N 1.2.2 (AiccraCt Carrior Unit) 

Carrior Division 31 

YSS Ind owndoncq t n - 2 2 )  (I) 
ysS 8aratoaa (hr -3 )  

TU 1.2.3 (mtcoyor unit) 

Dmtroyor Divlsion 1 
y89 Anderson (DD-411) 
yeS Hush*$ (DD-410) (P) 

IgS ~ Q Q  (DD-367) 

. 

1-19 
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N 1.2.5 (Landing Craft Unit) (continued) 
- LCT Croup 15 

3 LCT-816 LCT-1114. 

LCT-818 LCT-1115. 

LCT-874 LCT-1116. 

m-1078 LCT-1130. 

tier-1112 LCT-1132' 

LCT-1113 LCT-1155' 
LCT croup 21 - 7 

m - 4 1 2  ~cp-1187* -+a<?*+ g h f p  
LCT-414 LCT-1237 

m - 8 1 2  LCT-1268' 
LCT-705 -7 LCT-1341' 

LET-1013 LCT-1377' 
LET-1175' -k7& SA;, LCT-1415' 

aiscoll~u8 croup 
m - 1 3  

-160 
'100-133 

N 1.2.6 (Merchant Type  unit) 

Transport Division 91 
ySS Banns (APA-60) 
YSS Brult (APA-66) 

(APA-69) 
Transport D i V l S i ~ n  92 

ysS Barrow (APA-61) 
ysS Butte (ApAL68) 

Yss cor t lanQ WA-77 ) 
Transport Division 93 

YSS Bladyl (APA-63) 

YSS B r i  .roo (APA-65,) 

YSS Bracken (MA-64) 

Catton ( A P A - 4 ,  

Y3S Crlttonden (m-77)  

YSS Oauson ( ~ m - 7 9 )  

i 
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Task Group 1 .3  (Transport Group) 
. - -  

TG 1.3 transp0rt.d p.r.onrul and oquipent to a~ wii a~ 

evacuated pwurnrul of the Targot V....l Group. It alB0 furnishd boats and 

-- boat -..-__ c r m  tO th0 h t  -1 U l d  fUni8h.d tvD and tVO LST8 for the 

construction unit and transported and quartered tho preu and observers. This 

t a s k  group was ccapsed of thrae task  units: their resputlve ships are listed 

klW: 

Task Group 1 . 4  (Army Ground Group) 

n; 1.4 was responsible foq detoaining damage to selected A m y  equipment 

exposed at varying distances from the polnt of detonation ul+ "asurp the 

bombs' radii of effective-. Lach of the oporotlng task units exposed its 

+O a 

respctivo army W i p l u n t  on cortaln Ship. and on Blklnl  1 8 l a .  Each W i t  had 

lnspct lon  team8. Clpuro 1.4 sham the n; 1.4 organization. These teams were 

assign4 to target hips and uece. responsible for loading. securing. 

malntalnlng and lruprctlng test i t w  assigned. They also instructed crews or 

1-23 



-* 
ship .  after tosts tdun rwllologically c loud and safe for boarding (Rofer.nee 

( A 
-149, p. 3). n: 1.4 was compo& of a h..dquclrtOrS and tho follcuing s i x  

-rating t u k  units: 

o TU 1.4.1 (Snglnoor Unit) 

o TU 1.4.2 (Signal Unit) 

o 'TU 1.4.3 (Ordnance Unit) 

o TU 1.4.4 (Chmical Unit) 

o TU 1.4.5 (~rtormastor Unit) 

o TU 1.4.6 ( A i r  Unit). . 
Task Group 1 . 5  (Army A l r  Group) 

TG 1.5. tho Atrny Air Group C - 8 4  Of pKWiSiOna1 A- Air FOrCo Units. 

was asrignod the mlssion of dropping atomic boob ABLE on tho target array in 

B i k i n i  Lagoon. In addition. it furnishod aircraft. facilitiu. and cr- for 

photography. mathoe ruomis.Pnce. air-moa ro8euo. cloud sampling. pressuee 

gauge drops. and a i r  transport. Tab10 1.1 lists tho A m y  aircraft ruod during 

A 

cRo53ROADS. 8-29. and C-13s. which WOK. d 1 f i . d  8-299.. h.Vr h 0 m r  

intermingled at som points in tho historical accounts of A m y  Air Croup . 
oporations. Tho totals for. oach shown hore are corrut by z t  accounts. 

Tc 1.5 W. CompO.od Of th, fOllariW 10 t m k  MitS (urd ShOU&l in' FigurD 1.5).  e 
fit#&! 

a 4  

-IC UNIT 1.5.1 (TACTICAL OPERATIOU UNIT). TU 1.5.1 trainod crows. 

preparod rquiFInont for tho tosts. airdroppod .hot ABL sot up tho airsoarch 34 
radar in tho Bikini moa. and prwidod radar analysos of practice bomb runs. 

It 4180 oporatod ttm 8-29s that droppod prossure g4ug.r during oach tost. In 
i 
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TABX UNIT 1.5.7 (ARMY An? YWTHER UNIT). N 1.5.7 had thrw 
. - .  

us-29 aircraft ulth crows train& in woatbr roconnoiumce. It flow 

long-rango wathor ruonruissanco mlsslons kforo  oeeh tost. This unit was 

located on Kwajaloin Island. 

TASK UNIT 1.5.8 (AIR ORIENTATION UNIT). TU 1.5.8. bas& on Kwajalein 

Island, was responsible for supporting vlsltors. observers. the prosr. and 

nows bro~dcastors. Thoy flow thoso group. in tw B-29s and tw borrowcd c-54s 

to witness CROSSROADS dOtOMtiOn8. This Unit w locat& on Xwajaloin Island. 

TASK UNIT 1.5.0 (AIR-SEA RESCUE UNIT). N 1.5.9 Was iniClally part Of N 

1.5.3 but WAS made a separate unit bdoro t8sting startd. It had two E-17 

alrcraft tcallod "Duvibos") for air-sea CHCUO and provldd coverage b e t m n  

mouotak and Bikini. Tho unit w s  bas& on En-tAk Island. 

TASK UNIT 1.5.10 (HEADQUARTERS. AIR UNIT). TU 1.5.10 contsined tho cormand 

and oca€€ olemnts of TG 1.5. It was based on Kwajaloln Island And operated 

the task group headquarters. It WAS also known as H q  TC 1.5 ( R o f e r m C 0  9 ) .  

Task Group 1 . 6  (Navy A l t  Group) 

TC 1.6 furnishod aircraft and facilltlos durlng tests €or aecial 

phOtOgrAphy and collutlon yf physical data. drono bat control. a lr  

transportation. patrol. and air-wa rescue. It was proparod to ovacuate 

hospital patlontr by waplano from Blklni Atoll and Roi Island. Kmjaloin, to 

-yo Island. Irwjaloln. In aMition. it provided moring A d  wrvicing for 

six soaplanos and M81St.d in drone ruwery by providing radio intercoptors 

and tracking mrvicos. To 1.6 was eomposod of four t u k  units based as follows: 

1-29 



Task Group '1 .0  ( S . r V k r  Group) 

mi8 t-k group had th. following rrponsibiltir: 
. .  I 

. 

o Bsse facillrir and w r v i c r  including ropair, fuol. 

-tor, M i l  S@WiCO tm LST -9SL). general supply. 

provisions. hosplral. and ruroation (yeS LST -3ea, 

o Island cormaandrr functions for land aroas of Bikini Atoll. 

such as policing rrcroatlonal arms. handling shore 

patrol. urd controlling boat traffic at landings 

o Boat wrvlces 

o M i c a 1  and hospital rrvicrs 

o Quartors and loboratory facilitior on ySS PUlt on (As-11) 

for tho Ocoanoqraphic Wave W.o.ur'.P.nt Group 

o Survy. in accordanco with tho bcoanographic Survoy Plan 

o Construction in accordanco with Lagistic Plan 

o LCI shuttlo r l v l c o  k t w n  Bikini and Kwajalrln atolls 

0 Evacuation of Rongrrik Atoll population i f  nuouary. 

TG 1.8 was e- of tho following s i x  task units (RofOC.nC0 XRD 206. 

pp. V-(B)-6-12: Roforonco 7 )  4 
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N 1.8.5 ( S U W  Unit) 

. - . y93 John (AGS-10) 

y93 wwdlt& (-4) 

Ypp Jam86 W. 0- (AG8-13) 

-. --354 

w - 3 5 8  

y18-413 
YP-636 

TU 1.8.6 (Cmstructlon Unit) 
53cd eONtUCtlOn Battalion 

N 1.8.7 (Rongorlk EVacutItIon Unit) 

ySS LsT-87L 

yss LST-989 

JOINT CROSSROhDS COMUSTTEE 

JTF 1 was d~uolvod on 1946 and Its successor was a JCS 

coamlttoo. tho Jolnt Q1059ROADS -ittoe, whoso task was to ovorsoo tho final 

test activiti~s tho Blklni Rosurwy Op.ratlon Of SUIIIPYC 1947 

dcrccibbd In Chaptor 6 .  B-XYLnt COmmittw h c m e  a 

perm~ont agoncy of tho Armed Forerr Sp.Ela1 Wapons Projut (Rof*ronco 4. 

p. 172). 

eblfsh & Q-1 repads r d  g u ) + r d a c  
J ?  

Duontamlnatlon actlvltlos at ~ajaloln and U.8. shipyards following tho 

tosts v.co undor tho jurisqiction of tho -c In Chiof. Pacific 

Floot (Roforonco XRD 206. p0-W)-6)  .f- 7 s 
h n 0 
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CHAPTER 2 

RADIOLO6ICAL SAFETY 

. 

- ., -- -. -. 
INITIAL PLANS 

Proposals to t u t  atomlc uapons against .hips woro mado in tho lato 

stagos of World War 11. but the first discussion of radiological safety 

appoars to havo occurred at a rcting h.ld 8 DK.mkr 1945. as dotailed 

planning for Operation CROSSROADS gathered IO(IYntW. Among thoso attonding 

taro tho commanding Conmral of th. IWhattan Bngimoring District. tho chiof 

of tho district's mdical nction. and a Uavy officor closoly asaoclated with 

the atomic btxb pcojut and tralnod in ctmmlcal warfare tuhnology. This 

officor kcame Safety Advisor to Comrand.r Joint Task Force 1 (CJTF 1) and 

hoadod tho t m k  forco safOty organization. Tho chiof Of tho modical uction. 
whr *us 

an Army offlcok srd a mdlcal doctor. boccun, radiological safoty tradsafr) 

advisor to WTF 1 and h0ad.d th; task forco Radiological Safoty Sutlon within 

the safoty organization (Roferonco 37. pp. 9 and 48-491 Roforonco 3: Rmforonco ' ' 

XRD 2 0 6 ) .  

A 

By 15 Doe.nkr modical officors fran tho A m y .  Navy. and Public malth 

Sowice had b w n  nloetod for training in radiological safety. T h e  Mnhattan 

Enginmring District took responsibility for radiological safoty as tho rosult 

of a mnting on 1 January 1946 b o t m n  tho Joint task forco cosmander 

dosignat. and Camanding Conoral of the Manhattan Enqlnwyng District. The 

Safoty Advisor,& Radlologlcal Bofoty Advisor and the Badlological Safoty 

section woro part of tho joint task form frcm its form1 mstablishmont on 11 



. 

%?IO mission of tho Radiologleal Safoty Soctlon wa. (Roformco 3. C-11-11: 

. . . to protut porsonnol from tho hazards puullar to th8 
us8 of tho atomlc bomb during Oporatlon CROSSROADS and t o  
onable personnel to rmturn safely to tho targot aroa at the 
oarlicrt possible mOlD.nc. 

Thr task forco oporatlon plan spoclflod tho following olomonts for tho 

Radiological Safoty BKtion (Roforoneo 3. E-11-11: 

1. Radlological Safoty Control Unit 

2. Radlological Bafoty hdvlsory Board 

4. Radiological safoty Monitor-Advisors 

5. Redlological Safety Tochnlcal EiotVlCo U n i t .  

F l p u r O  2.1 8howr tho rutlon's organlzation ln the flold. 

Th8 sutlon chiof and hls staff mad. up tho Radiologlcal Safoty Control 

Unit. b8S.d aboard ~SlncKlnloy (Acic-7). tho t M k  force flagship. They V.r8 tO 

(1) ruoivo .  plot. md analyze radiological data from all sources: ( 2 )  control 

tho radrafo roconnalssanco units; and (3) advlw tho WTF 1 on tho locatlon 

and sowcity of posslblo hazards. Thoy uoro also to prodlcs tho path of tho 

Htrd 

radioactlvo Cloud urd tor patch for0 8hOt ABLE. w W& tJ L. W a k P P J e d  

Tho Rndlological 8afoty Advisory Board consisted of offlcors of the 

Radlological Bafoty 8utlon urd .rutloMlly recognized oxpscts in radiologlcal 



aafoty. Tho board advlaod the &tion chiof on the wo of oceanographic and 

f aorologlcal data in prodictlng tho w w m n t  of radioactivity .way f r w  

ahot aitoa aftor tho detonatiOM. Tho board a l w  uaiatod th. s u t lon chlof In 

preparing hla roporta of tho oporation (Rofmronco 3. E-11-11. - - 

Although not Yntlormd in tho *ration Plan. a nrdieal-Logal Board to 

advlae tho sution chlof la montlonod in the oction'a major aftor-action 

rrport. Ita momborahip appoars to havo boon aimllar to or tho .au as tho 

Radiological Safoty Board. Aftor ABLE it coruldorod 8uch probloms aa tho use 

of drinklng -tor in tho tanks of tho targot ahipa. w of dlstillod uator 

producod on targot and nontargot ahips. tho aafoty of .looping on deck. the 

. safety of the lagoon and bachos for awirmning. por.onn.1 oxposuro. and 

contamination of nontarget ah1 nco XRD 206. v11-(C)-16)0 

Each redsafe ruonnolr.aneo unit conalotod of a monitor and dos1pat.d 

aaslrtantr. Tho unlta *re aaalgnod as follows: two for M r t i n  Patrol Bombors 

(PBMs). two for /e, holicoptora. ai% for dostroyors downvind of tho 

dotonatlons. throo for doatroyors uprlnd of tho dotonations. six for gunboats 

(m) on lagoon patrol: tuonty for largo personnel landing craft ( t c P u )  on 

lagoon patrol. ai% for  cloud-tracking aircraft. and two for drono boats. me 

monltors uorr to bo In contact$with tho aectlon chiof through tho control unit 

(Roforonco 3. E-11-1). 

* 
A ek H a w  sk 

-kkA b 

J J.k. 
A * b 

A & 

Radsafo mnltor-advlwra uoro aaaignod to and aircraft llkrly to 

oncountor radiological hazards. Tho mjor function of thoso mnltora was to 

advlao thoir cmmanda and pilot. on radiological safoty. In addition. horrrvor. 

thoy had a rrconnalaaanco function: thua. thoy could quickly communicate with 

. 
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-foro oach tost a11 .hip. u8ro to havo full freshwater tMk.8. DiStlllinq 

plMtS arsd hoat oxchqng.rs wore not to bo owratrd until th. Radiologicai 

safoty soetion,doclarod tho #altwator to bo us8d vo. radiologically safe. If 

tho - had to be oporatod kforo radiological cloaranc8 had boon given. 
special m o n i t o r l n g ~ u a s  rquirod (ROfOrOnC8 3. E-IV-10). 

. - .  

h d -  thAf  
A w1m.K)- 

ar3ird 

, 

certain goneral safety precautions applied to all air operations. With the 

oxcoption of tho dolivory aircraft. tho prosoure drop aircraft. and a fw 

othors dosignatod by CJTP 1. a11 pluus aloft from 2 hours beforo tho plannod 

ti- of d8tOMtiOn (H-2) until 30 minUtOS after the dOtOMtiOn (- 

wore to carry a monitor with oquipMnt. The crewuembers of all a:rcraft aloft 

during that poriod woro to w a r  film badgos. and oach aircraft was to carry at 

1-t ono casualty badgo capabl8 of rocording radiation much higher than 

a e was to approach porsonnol film badgos. For 6 mlnutcs after ABLE. 

closor than 6 mi (11 km) from the cloud column. Prom H.lil)to H+- no 

aircraft was to approach closer than 8 mi (15 km) from the point of 

detonation or the radiation danger (radex) sector. It was to be considered 

hazardous for any aircraft without a radiation dotaction instrrmwnt to be 

n + a s  
4 p d t -  

A 
. 

na%s a. J 
a 

5 * ”  

q ~ g  
r’J1 I 

+he 
within 20 n m l  (37 km) of visiblo colrnn or tho visiblo downwind clouds. Prom 

4 O K  
H+- to H+30 Swurr aftor tho dotonation. no plan, was to bo within 30 

8m.l (56 lm) of surfaco 2010. othor than those rrqu1r.d for radsafo work. those 

C1Wr.d by tho Doputy CcPIIWdor for Aviation. or unlrs tho Radiological 

Safoty Control Unit -1ar.d tho aroa safo (Roforonce 3. F-XII-3). . 
All aircraft. m o d  and drone. airborno from dotonation time (H-hour) 

until W 3 0  woro monitored upon landing. Aircraft oil filors and any surface 

U.rm to bo ospocially suspect of harboring radioactive 

\s *:3 0.5 o(r - aoues’, 
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Each mnitor unit or mnitor-dvi.or #. .guipp.d with a goigor countor. 

(-1 .)lhrkr 2631 ond an ionization -tor (llOb.1 #Imkr 247). m y  also 

carrid otbr oquipmont. w i n g  on tho ~ t u r o  of tho 'kission (~oforonc. 3, 

I-11-2 through 0 ) .  According to ono mitor. tho 9.ig.r' comtors prosrod too 

monsitivo and ~ . r o  saturatd by radiation much 8hort of that considered 

eErhq, m r o u s .  -n tho loss mnsitiw ionization motors w r o  w d  to dotomino 

. .  

w 
www*y-_ 

ue:r&#csf 
- 
radiation 10~01s (Roferonco 2. 7 - 8 ) .  

*fk w- '%q$wJ * 
,@V-fi Ryo protution from tho ABLE fluh w. a mjor concorn. Approvrd gopglro 

Z m i k A  oc l i s t  Crow - tho uoro prw1b.d to all porsonnrl on ships 

dotonation and to all obsonmrs on tho pross and o b s o n n r  ships. 

5< 

A 

. m n  wlthwt goggles wlthin 30 mi CS6 h) uoro to turn away from 

ground zoro. look dam at tho dock. clou their oyos, ud covor thoir eyos 

with thoir arm (Roforoneo 3. E-1-1. 8-1-2. and E-IV-2). All porSonnel airborne 

at tho t h o  of tho dotenation woro to m a r  approvd poggles and turn choir 

hoa& away from tho blast. In addition. oaeh copilot w. to close his oyos and 

c0v.r thom with his arm so that ho vould bo rudy to fly tho aircraft if the 

pilot was flashblindod (Roforonco 3, I-XII-5). 

In ordor to gain ~ C C O S S  to elusifid or hazardous arms tho loader of a 
L 

rmrk party had to present an'idmtifieation card urd a lottor of authority. 

Thoro -re lottors for damago control, instruntation. ob..rvor, pross. and 

r&afo partios. amng othors (Roforonco 18). 

STAFFIN6 AND TRAIMING 

I 

Whon tho Radiological 8afoty 8ution was wtablishod in January 1946. I t s  

loabrs k L i . y . 4  t h t  SO to 60 monitors would bo mdd. W t m n  20 and 30 1 

2-10 



would bo oxperioncod radsafo practitioners fror the MQnhattM hginooring 

District._~irty UOUld k doctOrS from the A q .  Wavy, and U.S. Public H.alth 
1. 

sorvlco. This lattor group. including o chomlcal warfar. officor. roportd to 

Oak Ridge National laboratory on 15 January for an intonsirn l l m k  courw. 

%o cwmo includod tho physics of radi-ctivity. nuclear plant safoty 

trchniquos. biolopical offrets of radioactivity. flold training. and hazards 

of ingostod radionuclidos. m r t s  from Oak Ridge and Los Alamos laboratories 

uh+ tr +hk - man4 Le c podr  plea*. 

and from the unlvorsitlos of Roehostor. Chicago and California at Borkoloy 
,tad '& Instructlor# (Reforonce XRD 206. VII-(C)-I: Referoncm 11. V-22). 

As tho Chiof of tho Radiological Safoty Soction and his staff continuod 

work on tho radsafe plan. they roalisd that a much largor group of monitors 

and othor oxperts would k roquirod and that thwo would not k availablo in 
sufficiont n m r s  troll tho Manhattan Engineorlng District. To fill this gap. 

the s u t i o n  chief callod on a numbor of sclontlsts alroady roturnod to 

clvilian lifo from wartir urvico wlth tho governwnt. Pow uore oagor for 

another oxtondod poriod of govornwnt sorvice. and they and tho univeraitlos 

or laboratoriu employing them d.mandd and rocoivod promlus of strict limits 

on tho duration of their cBo8SRoAD8 UCVICO. Apparently all YICO to k back in 

the Unltd Statu by lato August or oarly soptombor (Roforonco 11. V-23: 

Roforonco XRD 206. VZI-(C)-4) . ,  

- 

Cn 22 Wrch 1946, offorts to staff tho Radiological Safoty Sution uorc 

doalt a Pajot sotback whon tho Prosidont announcod that tho first tost was to 

bo Fostponod from 15 rUy to 1 July <Roferonco 40, 1). As a rosult the socond 

tost also was dolayod. Thou changos raisod tho prospoet that personno1 from 

colloges and univwsitios would not bo back on campus for tho start of the 

. 

2-11 



Training for tho mtlro Hctfon began aboerd on 1 J w u  as th. .hip 

stoamd for Llikini. It comistod of luturr ud VOrk with radiation dotoction 

irutr\Pmts. other mtbjuts. tho luturu dnlt uith Wavy rulr and 

regulations, ncurity prec- nrrelur phy8ics. human radiation tolor~co, 

and colPlunicationr. Aftor about a m k ,  pwrsonnol mro dividod into groups by 

job: destroyor mnitors, aircraft monitors. #ilJ mnitors. otc. ¶?my u ~ r o  

iasuod inatrumonta. and radium m r c o s  in load 'pigs" (containers) m r o  usod 

to givo tho y n  oxpri- calibrating urb conding their instr-ts undor a 

sornblanco of fiold conditl- ( R O f o r m c O  2. 7: -f.ronco 206. VII-(C)-6 and 7 ) .  

. - -  I 

a r r i v d  at Bikini on 12.Juno. and a major r e f .  rohoarsal. callod 

Quoen Day. was hold on 14 June. M pcobl.Ip. bK(u irrdiatoly apparent. 

First. bocausc of a shortago of oloctronics tuhnicians. radios on 

munt UCK inloy w d  by tho Radiological Safoty Control Unit could not bo kopt 

operating adoquatoly under tho hoavy load put upon thom. Second. 24 landing 

craft assignod to tho Radiological &foty Soction Y . ~ O  in vory por ropair and 

thoir radios wmro yoru yot. Only six of tho trmrty-four landing craft could 

particlpato in this first oxorcir. and four of thom broko darn within 

3 hours. Withor llpunt Ilc Ki nloy ' a  radios nor tho landing craft Y.CO fully 

roady for tho ABLE rohoarsal. Thoit first colplotoly satisfactory porfocmanco 

W. on ABLE day (Roforonco MID 906. VII-(C)-E). 

. 

. 

Apparently l e  cos or other io-1 radsafo procduro indoctrination YCO 

st of tho offieors urd mon of tho tuk.torco (9oforonco 

2. 110-114). Most of tho scientific porsonnol collocting data on phonomonology 

and blast offocts YCO probably faicly -11 w r d  in radiation safety from 

thoir UCVICO with tho Ilanh.ttan mginooring District. Units doaignatod to 

not pr0Vid.d t 42 
I 
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mintnirmd. clouds lud to bo at a mlnias for the A8LS airdrop to allar tho 

bwbardlor to moo tho targot .hip. W i n d  diroction. not only noat tho surfaco I 

+m 
but UP to 60.000 f-t (18-3 h) h.d k .uch t h t  it #Uld not arty fallout 

4 
D V . ~  tho t u k  fore.. normover. wind dirution had to b. fairly .toady SO that 

4 s u n  wlnd shift did not pruont a hazard. Tropical rtwrology yo. mt 

-11 dovolopd at that the. and ebtailod data of past rwthor pattorns at 

Bikini Y.C. Lacking. e i n g  foruasting roquiromonts for A 

major challonge. 

d e  
a 

Tho official foruast iuwd tho day Eaforo a planrwd dotonation and und 

M a major olomont in tho docision to procod 1nclub.d: tho e u n t  in tonths 

of  sky covorage of low. mlddlo. and high clouds: tho altitud. of tho base and 

top of tho low cloud. end tho altitudo of other cloud 1ay.rst precipitation if 

oxpsctod: tho rind dlroetion and volocity in 5.000-foot (1.5-h) incr.llunts 

from tho surfaco to 60.000 foot (16.3 h): hoight of tho tropopauso: and 

vlribllity. tmporaturo. and rolativo hwaldity (Roforonco XRD 207. VI1-(0)-17). 

. 

One of the t a s k  force's two sonlor uoathor oxports saw t h  prosput of a 

nuclear dotonscion utu~or unoxpetodly undosira~o uoathor d i t i o r u  as CS 
Y T H. not& that (ROfor.IIE0 9. 136-136): 

Y. aro doaling rith ap all too possible nightmare uhon Y 4cbcr 
considor tho oquivalont of tons of caddim floating lo080 in/ 
tho atmsphoro in 'doadly concentrations. To guarantoo that 
tho tnts wwld not Ea sulcidal. it was ruc...ary for 
~ C O l ~ ~ S t S  tO rak. N C O  that tho end. at a11 1 W O h  Up tO 
th. -0 O f  tho stratosphoro *auld k in Such a dirution M 
to carry tho contanatod at-phoro .way from porwnnol 
participating in tho tnts. 

mMrdl Qt=osCT\WlW=4RY w w  - 
Tho t M k  f O C C 0  c m o r  put it mro bluntly: "Our m t h o r  f O C U M t  . . . y(Lc 

. not jut a mattor of !fair and *armor'# it was a mttor of lifo end doath' 



. mrning's 4.cision or altor it (Rofor- XRD 207. VII-(O)-Q. 11, 13. 14. 
. - .  

I 17-19). - 

RAOIOLOGICAL EXCLUSION AREAS 
5 

To t.duco tho hanco of oxporing task fore. p.r.onnel to radiation hazard, 

8woral m r a p h i c  moas ~ . r o  dofinod to which accus was 

rostricted (Roforonco XRD 206. VII-(C)-9). i 
'-i 

1. Radiological Dangor W t o r  (radrx). Th18 ua8 tho 

yiaon[airsp.E. w e  a s e t o r  by two harings 

1 drawn from tho target and 'by an arc whoso radius 
, 

incroarod with time aftor tho dotonation. 

. 2. Surface Survey Sutor. This was a forbiddon surfaco moa 

Outsido tho lagoon. It wan bo- by two brings drawn 

from tho targot. by tho islands of atoll on tho sido 

toward the target. and by a radius that incrwrd with 

tlmc aftor the dotonation. 

urt . U rul e& ikdd tho lagoon e r n  within which 3. Rod Uno. This line 

no vossola U.CO all- to oporato. It uas dofinod by 

1 w a y  -uLnts. 

A 

r a A . f O I .  <C&l 

A 

moasur-nts. V.rsols could owrato in tho l a w n  aroa 

with pomiuion from tho i(adiologica1 ~afoty ContZol unit. Ana skip 
CO-\\), otwrk. o r k t d c  +k, 0 1 u ( t  L 1 n - t .  

5. Anchorago A r n  Ablo. An arm in which .hip8 could anchor. 

provided thoy Y.CO roady to got undoway on 1-hour notico. 

6. Anchor8go A r m  Bakor. An unrutrlctod anchorago area. 

2-17 



* 4.- -rnirty-throo personno1 uoro to u t  u monitors for tho 

t4rg.t ship cr.w rh.n they roboardod thoir ship. and u 
- . .  

radufo bdvimors to tho ship.' captains. 
- 

llDnltor dutir -10 basically tho umo for ABLE and -. Cor m. 

harnnr. mnitors w r o  e n i s h a d  to (Roforoncr 3. E-X-16): 

. . . froquontly chock  rdioetivlty of various parts of thoir 
own ship or craft including rmd.cuator hull and all intakos. 
particularly condmsors. bollors and othor plaeos uh.ro thoro 
MY b. a concontration from contaminatad -tor. 

b.caruo tho cloud was not oxputad to tiso &ow 15.000 foot, tho 

dofinitions o f  radox and 8urfaco Sunmy -tor mro changd w that no roal 

difforonco k t m n  thom ox1st.d (R.foroneo 3. 6-X-3). Both  MID.^ uoro 

rotairid. hbmvor. sinco oporational por.onml -ro familiar with thom. Tho 

dofinitioru of tho Rd and Blw Linos r a a i n d  tho -. but a fow spodal 

selvago vossolr with w i o r  mitors aboard #uld bo all- to oporato 

indopondontly b o t m n  tho Rd and Blru Linos. Tho dofinitions of  tho anchorago 

aroas romainod unchangod. but a boating a r u  uu ostablishod &ro 

unrostrictod -nt of -11 boats was all&. By implication. -11 boat 

traffic boyond that area was mor. strictly controllad (Roforonco XRD 206. 

. 

vn-ca-ia). b 

A# boforo ABLE. training was an hportant futuro of tho radsafo 

organization's utivitios. um~ly acrlvod mnitors uoro givon insruetion by 

Oqaorioncod hands. Daily -1catlon drills uoro hmld from tho Radiological 
. 

8afOty ConttOl IRllt IASinp tho R;II. ML. and drOtW h t  CiCCUlt8. On July 16 

tho Radiological Bafoty Control kit hold a drill on Punt Ilc)tinlw to train 

m w s k r s  of  tho Mit's 0- staff. On 19 July tho ontiro radsafo 
I 
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organization partlcipatod in William Day, tho joint t u k  forco's rohoarsni for 

BIIICILR. bo- that r.dufo p.r.onnrl would not bo 'caupht unnunro by -Joe  OW 

hazard., thoy Y t  on ..mral #cuioru e t h  selrntists in charm of tho Bwam 

tost-and -10 briofod on tho oxp.ctod rosults tRofor.nco XRU 206, VII-(C)-17). 

Tho mnitors y t  with tho c-rs of tho LCPL. and botunn William and 

BAKER days. hR I D ~ O  rolnnunicntiona drills wore hold md by 22 July all 

radsafe porsonnol and oqulpmont ware considorod rondy (Rofsrencc XRD 206. 

i 

'a* this contamination caused rndiatlon lmvols in oxcou of 0.1 R 

h i p  at tho wator~ino and prwontod continuous occupation k 

Rndsnfo mnitors told th. -'s c r w  that no on0 

porpittmd cl-r than 5 fmot to th. mtiip's hull in carpclrtmnts blow tt;. s- 

f 



radioactivity l d  to k i ~ i o n  to w forrit~ ud -1t-t.r =til a kttor 

rthod t& devind. The f d t o  and ul-tor rthod. howover. could k 

only aftor waiting for tho lagoon water to b.cau virtually f r w  of 

- .  

COnt.PLIMtlOn. PadloaCtiVlty from tho 1.- muld 1tSOlf C O n t a M t O  both 

targot and flroflghtlng ships. m r w v w .  M a w  tho fo8mlto and saltwtor 

method yioldod only lncolapleto results. a .ratch for kttor mthods procoodod 

apace (RoforenCO XED-185. 5-6). 

Ty & 
At a m t i n g  on 27 July. tho & q u k d  tho r e t o  group to 

study tho docontamination problem. T h q  n1ut.d plocu of contaminated 

.qui-nt and blastod thom with ground corncobs. coconut sholls. barloy. rice, 

. ground coffw. rlco hulls and sand. Smdblastlng wrkod bost. but It was not 

sultable for gonoral docontamlnatlon of tho 80-plus wssols of tho targot 

f l w t  (Rif.ronco XRD-185, 6-7). 

Obrorvatlon had rwoalod that mst radloactlvity stomwd from radioactivo 
prroML 

matorial colloctlng on palntod or rusty surfacw. or on oxporod - 
materials. such as canvas. liforafts. manila llnor. swnbs. br-. wood docks. 

and tar and ha1 u 8 d  to plug -. On 28 and 29 July. tho DSM conductod a 

srpall-scalo laboratory atudy on palntod uood. stwl. and canvas using soap 

poudor. lyo. and naphtha: acot~c. hydrochloric. and sulfuric acids: and flour. 

cornstarch. activatod charc'oal, and sandblasting. m a l  of tho outor layor 

of paint or r-a1 of tho rust pcovd to be an offoctiw. i f  laborlous. 

approach. Apparently only acotlc acid wrhod on canvas (mforonco XRD-185: 

uef.rmc. 2. 109). 

oc4u'u 

Prom 28 through 30 July largo-scalo oxp.rlmts umro conducted on ySS Tun a 

i (89-203). a submarlno used u a tarqot -801. The submarink wan spraywd f i r s t  

2-23 
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6 .  krations and -tor in cmtoons for dmeontamlnation crows 
- .  - wro t o  k brought .board daily 

7. R.diologically dangorolu aroas uoro to 

a r t n  
eC r-J 

urd. if rucaury. 
, r5W 

8 ’- 6r, s Augrut 

1 
found in .amp108 takon from tho prins Euaq (IX-300) wardroom. Furthor 

tigation rovoalod wi iotributod alpha 
r 

~lpha amittors aro not only a .WE. of radiation but may 

kliovod likoly to rwain in a parson's body onco thoy had ontorod. YwVyrcI 

s o y  could k dotutod only by SpKial rquipunt on m, rathor than by the 

A 

. mnitors a porta~o radiation dotutor.. (‘prodtad r c ~ u + n ~ e I  

Spuial clothing and intonslvo training would havo boon roquirod if work 
UA5 

on tho ships e)Ly to continuo. r 4 

.__ Tho bad of tho - *.“‘\” 
fc,,la ).radsafo netion roe-ndod. and a docision was mado at a m t i n g  on 10 
5 .  -\a 4.4 -7 

August. c w i n g  docontamination work on tho targot ships. Cnly ruornry of 

instr-nts. limitod 8urvoys. salvag. work. and towing proparations woro to k 

all- (Roforonco XRD-185. 13:,Rofor.nco 5. 2). 
AecJr  k Le ecpanJtd.  h e e d . .  s k r d  u q m i - a  a b o u +  13 Aua. 
csn+.i,,u+a 

T x o  r r & o n  

c h i @ +  Vir- k-sd Iq-aS 4-0 
Contamination & it difficult to proparo m t  targot .hip. for -nt 

to marl Harbor or to sy8twatically study tho damago thoy had srutainod. A 

w r i U  of doei8ioru raultod in tawing 31 ships to Kwnjaloin boginning 19 

. 
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gama radiation or lo-. To koop tho lovolr doun. tho ships. where possiblo. 
/& 

1F 

Wro kopt in -tor .haring 0.001i\day g- or I-. mmorous oxcopti-? *- 
houwor. ~ . r o  nuouary to carry out tho duties of tho t a s k  fore.. Shlpa wod 

for salvaqo. radsafo. and sunmy work -timu nndod to ontor wators with 

highor lwols of radioactivity. Tho contamlnatlon procossos lod. on occasion, 

t o  wacuatlon ud id11 of a ship until tho Intorn& radiation duroa8od to 

I 

,, * [ - ~ ~ ~ ~ ~ ~ r o n e o  XRD-185. -4 20).  - -* -bo 
TbhQT P C E ~  .- at.-up+ SW. u* 4 w brrrrrwan- bYWI+  

, -A t4  the h f d *  
IXI 11 August. CJTP 1 ask& tho Chiof of Uaval Operations for ~rmlssion to 

shift tho t m k  forco's ba80 to Kwajaloin. H. asmortod that tho tondoncy of 

ships to accrmulato radl~CtiVlty. ospulally in thoir waporators and in tho 

matino growth on Choir hulls. wdotod having Bikini. H. omphasizod that no 

hazard to Ihrajaloin w u l d  rrsult and that proparatlons for CXaRLIE (tho 

Mticipotod third -ROADS shot) wuld not bo comprorisod (Roforonco 5 7 ) .  

L 

On 19 August tho task fore. was ordorod to shift bas0 to Kwajaloin. 

Nontarget ship. that had rwntorod tho lagoon uoro monitorod k f o r o  doparturo 

and givon eondltloM1 oporational cloarancos. subject to safoty procodurr to 

mwot oach ship's condition. most uoro eostrictod on tho ti- porsonnol could 

. 
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H. also roc- tho ships bo orruinod at Uan Cranci.eo or m r l  mrbor 

t o  dotormino tholr  oxact radiological status and t o  indoctrimto crus in 

propor radsafo procodurn (Roforonco 20). 

CJTF 1 concurrod with tho p s i t i o n  of Co&orvPac. Ho argwd. -r. that 

Ship6 i n  tho Y . . t O C n  hCif iC a u l d  COtUCn t O  Guom for C . d i O h g l C a l  

oxsaination. H. advisod that JTF 1 was organizing a monitoring group Lot w 

at sari Francisco. marl Harbor. .nd other ports as roquirod. Ho rocoummdod 

that docking or yard wnrk on tho affoctod 8hlps k avoldd unt l l  thoy had boon 

m i t o c o d  and doclard cadlologically mafo. ?inally. ho suggostod that tho 

s- p c w a u t i m  bo appliod to small boats carrlrd on tho 8hip. as t o  tho 

. 

Ship6 t-01- (ROfOC-0 XRD-185. 22) .  ThO Chiof of Uaval Op.catiom (CNO) 

on 28 A u g u s t  d i r u t r d  corplianeo with  tho80 roc-ndatlom and two days la tor  

ordorod a l l  -11 boats found radiologically u ~ a f o  sunk i n  doop Wter 

(Roforonco #a)-185. 22-23: Uoformco 21, 1). 

OTHER RADSAFE ACTIVITIES 

A l t h o u g h  mnitoring tho radiological situation of tho targot and support 

.h ips  wp tho fbcw of  radsafo mrk at B i k i n i  af tor  BAKER. tho radsafo u t i o n  

had othot mrk also. llonitorlng the radiation 1-1 In lagoon  tor uas a 

M ~ O C  offort (~ofotonco 2, 100). mni to r s  acc-iod uiytists coi lut ing 

f i sh .  coral, and samplr  of tho bottor. Xnfomtion is not availablo on the 

radiation 1-1s of thoso samplrr hamrot. a m i t o r  with a collection party 

on 9 ruprut found tho f i r s t  bottor 8 a m p l O  w radloactivo that in panic ho 

ordorod i t  pltchod 0y.r tho mid. (Rofor.neo 2. 108). 

L 

* W W W e b ?  

t c u r w h J  ~ ~ / ~ d ~  t 
* b.Wum  we^, ue 

m A i o a r t i J C  b*+ 2-29 
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!? 
-2 

I \  

in n m k c s  sufficiont to chock tho many ships oxp.etod to arrivo in tho coring 

1 potontial radsafo mdr croatod by tost -1s disapprod. howovor. whrn 

Prosidont Truman cancollod that tost on 7 Soptombor. 
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. - .  
OffiCOt q.V, pOmS8ion for oVrCh6Ul Wrk On (00-723). 

(LID-722). L o b ? ?  (DD-770). and 1pLLty. acopt thet work involving the 

rmb.rwmtor body or saltrstor pletnq had to .wit tho arrival of ~ufficiont 

wnitors. A dUOntaniMtiOn contor uas 08tablishd for yard Omployoer working 

on tho .hips (Uoforonce XRD-185. 28 and 32; Roforonco 36. 84-85). 

In h t o  August and oarly 8opt.mb.r eoncorn incrwod in CoppMnd circles 

that un1.u a UM. could bo found to rrvlco tho und.rrrator hulls and salt 

wator plmbing of tho nontarget cmuls. thoy would ovontually bo rondorod 

usoloss. ~n 9 Mptombor 1946, tho WTI, 1 sont a ussagr (&rial 079)  to 

c-dlng officors of all n0ntarp.t ship8 8 ~ p u t . d  of k i n g  contaminatod. 

His purposo was t o  .ab thom awaro of tho discussion in progross. to s ~ r l z o  

safoty procautions. and to g i n  informtion .rt tho charone. procodure undor 

dovelopant (Roforonco XRD-185, 125-145). His ~ 8 a p r .  howwmr. dld not: 

on 

2. IL.tab1i.h thr final toloranco lwol for alpha omittors. 

tho alloqod principal hazard 

CoOW.ttSraPron on 11 mptombor rwoIIp*nd.d to QJD that highost priority bo 

given to providing staff for tho JTF 1 nodical Offieor. muships havo the 

tmpon8ibility for dOVOlOpifhg d.COnt8miMtiOIl mothob.. .nd tho DSR bo 

dispatched to tho w t  coast u -ips' toprosontatin. 13 sioptanbor os0 

adviaod that CoY..tsoaFron and -ips had boon asrignod tho rosponslbility 
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roanenably -11 by chocking It8 fission contamba countor. 

! 

8ampln tbk- Uhih -luting portiOl8S O f  a ’ s  bottoO #hWMd IIQ 

btwtablo plutonium. Using tho ratio of plutonium to f i r i o n  product8 to 

calculato tho -ut of plutonirn thoro lsd to an ~ t l m a t o  that a workor wing 

a rapitator would haw to spmd 100 million days Sandblasting to inhalo a 

dang~rour amount of plutonium. e r a  this c . y  tho conclusion that ships up to 

100 U C0ntdMt.d U could k 8andbl-t.d without oxposing 

#hipyard prr.onnr1 to a lung hazard. Filter samplu co1l.ct.d during ulding 

of contuimt.d saltuator 11- also rovoalad no plutonium. Calculations using 

tho plutonim-fission products ratio indieatad an Individual would nood to 

wold for 1.000 day. to acc~mulato a danq.rous -ut of plutonirnr in his body. - - 

pr01iminary fi.ndings ships of JTF 1 could 
A 

About 20 September. th. loft Sm Francisco for WMhingtOn. D.C.. to 

pruont tho finding. frop tho duontamlnation oxporirnts to higher authority. 

In Uashington ha proparad a diroctivo rtting forth tha docontamination 

proerduros utablishod up to that point. Imsuod on 24 Soptombor u a joint 

mship.-Bulud .pod lottor. .It inc1Ub.d authority and directions for 

docontamination of waporators: t w t - t r w ~ o r  apparatus. mxcopt condonsorn.~ 

undomator Miu: urd ships’ boats of all Contaminated ships nehdulad to 

tomin in tho activo f1-t. m r s  of oach ship‘s crw Aro to cloan the 

waporators and hoat-transfor apparatus M soon u practical. Undorbodios wore 

to k el- u8lng st.nd.cd u t  8andblutlng ut- at tho tfrw of a #hip’s 

noxt uhodulod drydock priod. D.bri8 from cloanlng tho wapocators Md f 
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I day or less assurul protoetion frar ttm plutonlrn hazard. w t i y .  

although sailors on tho affetul ship. and shipyard uorkors in the four MVOI 

districts presumably tmro to bogin d.eontaminating and servicing tho nontar-t 

VOSSO~S. tho critoria for uhon t h y  should start urd when thoy Should stop 

WCKO not firm (~eferonco -185. 41). ~n addition. IDCO and -to task forco 

A 

35 ~ $z ships wore roaching the writ coast mach day. urd no work uhatwer had been 

authorized for the 

n doactivation or disposal. 

Consequently. BuShips callod a conforenco In sari FrMCl8CO on 1 Octokr to 

grapple with the problom. Tho declsion uas mad. to study Contamination o f  

mst heavily contamlnatod shlp to arrive 

in the arm. and it was of a size and typ. 3Udg.d suitablo for a 6.tail.d 

study of wide impllcations. Tho hop. was not only to improvo tho accuracy of 

the plutonium ratio. but particularly to detormlno tho total amount of 

plutonium on tho ship. Tho figure could t b n  k uud as tho basis for the 

need& standards. W r o u s  samploa tmro taken f r m  tho shlp ud w n t  to tho 

University of Callfornia for analysis. but tho uniwrsity's faeilltlos for 

radlochomlcal analysis -re ~ficlontly llmitd t b t  m k s  would pass boforo 

tho rosults muld k avallatilo (Fioferonco XPD-185. 41 and 45-46). 

.. 
s ewe- 

It -P 4 
-Ygg Rockbridae (APA-228). 

§ 

whl It *wa;+i-a 
tho result8 of tho m r k  on Bockb ridao. 

Buship. in Washington. D.C.. on 10 Octobor proposed a sot of contamination 

limits. after bot- naval and clvillan rad.afo oxports on the 

-A . 
b\*USvhth 

m t  COaSt md BuShip. ud h U O d  In VMhlnqtOn. tho final CbaranCO standard 

( 
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3. ?or undenator body - .OS R p.r day. g m  plus bota. 
. -  

During tho clmranco standards. work had continued 4t t b  

8an Iraneisco Neval ship Yard on tomwing radioactivity from cond.nurs and 

satisfactory Ythods had h n  worked out. On 22 Nowmber. and Buships 

jointly issued a lottor giving agreed-upon decontamination vthod6 and 

cloaranco standards that superseded all prwlow dlroctlves (Roforencc 

XRD-185. 57-58: 49 Referonce XRD 187. 30-51). Minor changos wco mado & 17 

Docombor (29). On 18 Docombor rwults from twts at tho Univorrity of 

California indicatod that docay rat- of 
w h t c h  mean+ +k+ crposurrs 

had beon roallz % This apparently led 

instructions. but jwt what happonod is 

(Reforonce XRD-185. 60-61). 

By 1 January 1947, BO of 159 nontorgot shlps had boon grantod flnnl 

radiological clearance (Reforence XRD-185. 59). 011 28 Pobruary. the statistics 

on clrarancc of 

pe7QJi-F 1W7 rW-+s? 
pc&f+nci i s  

Ships with final clearanco. including 
15 not oxposod .............................................. 128 

Ships with operational clearanco and 
recomonded for finaleloaranco ............................. 4 

Ships with opofational clearance but 
requiring mor. work for final cloaranco ..................... 3 

*ips without olthor cloaranco ................................ 22 

Nontarget ship. do8troyod sinco BAI(KR ........................ 2 

TOTAL 159 



. 
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10. prrprrteh OJt1002 
C m - 1  

! 3 August 1946 

U4, m, 374-SI-241 

11. .!dueloar w r f a r o  and Badintian Safety: mm opening SC-- 
Chaptor tlve of g&pon ts of Contr ovorsv: 
an tho Mlcbar Y.awne Tostina Proarm (A Draft) 
B.C. Hacker 
21 June 1982 

A Hlr torv of Radlatlon S afety 

12. Hoa dr of Comoonontr under the T ochn 1 c a1 Di retor 

Uh. m, 374-41 

April 1961 I 
NNTPR 

15. HlStoCV of VSS P l l l a o  re CAP A-83)  durina O m  ration C R O ~  SROADS (1 946 1 
NNTPR 
o c r o k r  1961 - I NMTPP. 

\ M .  K w  of vs S Conova (APA -66) durlna omra tlon cRo5sRoAD8 (1 946 1 

AupuPt 1981 I -  - 
torv Of LIS9 Nl aaara (A PA-81) durlna Oorr ation CROSSROADS (1  946J 

. 
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! 
?A. IIB. 374 

. 

9 ALupwt 1946 

NA. M. 374-51-242 

29. pad lolwlca 1 Clearan ce and m c  ontamination Procedures for Qlog SROADS 
Non-Taract Vessels 
T.A.  S o l b r g  and C.A. -on 
Bushipa and Bullrd 
17 Du-r 1946 

N&, lQC0. 374-47-115 

30. ~clorura A t o  Radloloa ical Status of Bikini Non-Tarart Vessels as of 
28 Febuarv 1947 
ComWestSeeFron 
Sen Francisco. CA 
4 Uacch 1947 

31 

NRC. W, 313, Red Box 6271 

@adiolouleal sdrty 
?.T. Vinant 
APnunitlon Disposal Unit 
xwa3aiein 
11 Novambor 1946 

?A. m. 374-47-115 

i 
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42. m k 1 v  Romrt for tbok 
F.G. ?ahtion 
Advmeo Schelon JTF-1 
8 aopt-r 1946 

EA. m, 374-47-101 

43. go. klv Reuort f OS Wok RdlM 14 SODt.mkr 1946 
F.C. Fahrlon 
AdvancO IChOlOn mF-1 
15 S.pt.mkr 1946 

)IA. m, 374-47-101 

44. W k l v  Uomrt for Woo kBnd itW 21 S0Dt-C 1 9* 
F.G. Fahrlon 
MVMC~ Scholon JTF-1 
21 Soptomb; 1946 

. 

EA, m, 374-47-101 

45. pooklv R o ~ r t  f or Ysek Kndl na 5 October I 946 
F.C. Fahrion 

6 Octobr 1946 
Advance Echelon JTF-I 

UA. 374-47-101 

46. Wooklv Romrt f or Woo k Endm 12 Octobor 194 6 

M V M C O  Schdon JTF-1 
F.G. Fahrlon 

13 Octokr  1946 

IR. m. 374-47-101 ’ 

47. w k l v  Rowrt for Wook 19 Octokr 19 46 
I . G .  P.hrlon 
Mvmco Bchelon JTI-1 
20 Octokr 1946 

EA. 374-47-101 

48. - XRI) 6s 

. 
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CHAPTER 3 

CROSSROADS LXPER1I)EIITAL CROORAM 

. 

IlTROOUCTION 

In late 194s and early 1946 several conferencr -re h.16 by tho nanhattm 

Dtstrlct Projoct with the rllltary wrvlm. It ua8 agreed that the 

oxperluntal program should do tho rollowlrig: 

o aathor data w f u l  to shlp designor. and ordmnco 

designers in ~ l n p  dam~o. from and dulgnlng 

protoetion agalnst. nuelwar w w p ~ u  

o u t b r  6.ta hdpful In providing eounterintelllgonce .HIY. 

A. a rnult. had two oxporlwntal progr-. Ih. f l r s t  MI wnt 

to doterrino nueloar mapon rotfwts on rilltary equipment such as 8hlps. 

planu. nrpplln. and on -1s. n m  ucond WAS v m t  to M.UCO mapon 

ph.nouru ouch u b l u t .  hoat. radlation. and a v o  utlon. The ~ I J l  urd SwER 

costs  wro net w ~ p o n  dmmlopp.nt tnt8: In fact. ttn bab. u n d  w r o  very 

.h i lar  to th. OM droppod an - a i .  Japan.  

. 

Tho Doputy t u k  Corc. -r for T.ehnIca1 Dltoctlon had rosponslblllty 

for tho oxp.rlmta1 proqru ud to aecolpli8h th18 hod tuo u j o r  01.mts 
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under his SWWlSlOn. Th. LMtNntation DiVi8ion Iw rOSponsiblo for 

mnsuclG 'and ruordlng V n  diagnostic data (blast. boat. cadlation. ~tc.). 

T ~ O  plan to m u r e  and t-rd tho umapon's Off0~t8 was brolun dbun into 

l ~ l l ~ k ~ d  program. catogorlzod and dncribod in Tablo 3.1. Tho Ship Haterial 

and frupoction Division  nul lor tho Diroctor of Ship natorial (Dsn) w 

responsible for dotormlning tho wapon's offuts on military oquipmont. The 

program to detorminm uapon's r€focts on alltory oquipmont was not organitrd 

into nmborod programs. It will bo discwsod Dy addrosslng tho 

roapo~ibllltl~s of tho various groups wlthin tho Shlp natrrial end Inspetion 

Divislon (ROfOr'.ncD XllD 206, Part 11. p. Cl). 

I 

. EFFECTS ON MILITARY EOUIPMENT 

This program w s  suporvlsod by tho DSn. Flguro 3.1 depicts his 

organization. tho Ship Matorial and Inspution Division. contalnlng both  nay 

and Navy o l ~ n t s .  IL..poruibllltios includod proparing tho ships,  aircraft. 

oquimnt. supplies. and animals for oaeh t n t :  dotormlning tho exact cam. 

and oxtent of damgo: and doeontamlnating tho ships and ratorla1 aftor tho 

ucond tost. Dut1.r lncludod distinguishing b t m n  damago cawod by tho 

dirUt OffUtS Of tho 8XplMlOn and darS9e CaU8.d by indlrut OffUtS Such 0. 

fires and floodin9. 

, 
RI. Dgn sot up a two-phaso program to accomplish his rission. The first 

-0 was readying tho target ship.. alreraft. and rqulpont. This -0 

1nclUd.d conditioning. loading. instrwntlng. specially proparing spui f lc  
Ins 4 &r (.3,kr)* 

-2-t 'A L C 3 4 ,  Urd anChorIng t b  t-t ShipSS Tho ..C& phase Of his 

program w tho inspoetion of  ship.. aircraft. and oquiyunt. aftor oach 

dotonation. Dmtai1.d liutructioru' w r o  publishod to prwide tho nuosrary 

f 
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Figure 3.1. Organization-Ship Matertal 

and Inspection. Division 
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Alrcraft par ts  uoro p1ac.d on tho d u b  of targot ships. Sovoral t p s  of 

wing panels mado of various r t o r i a l s  *.ro 8ocurod t o  tho d u b .  I n  addltion. 

wing tanks. 8tabllltors, a P 4 7  fusolago. an a l t l m t o r .  and sovocal f i o  

oxtinguishors *.IO expoord. m air m q u i m t  itom ~ r o  oxpcsod on B A ~ ( ~ R  tmt 

(Roforonco XUD 208. p. 7.10). 

. 
Navy Bureau of  Aoronautlcr Group 

n l s  group w resp8tuiblo for  provldlng. exporlng. and inspoctlng Navy 

a l rc raf t  and ewonautlcal .quipmt. It also providrd apodal i rutrvmnts  to 

bo p1ac.d i n  tho Navy M I  a i rc raf t  dronu to dotomino radlatlon lntonsit los 

and blast o t f u t s .  Voloelty and accoloratlon gaugor w r o  lnstallod on various 

targot alrcraft locatod on tho targot shlp.. Ru group was Mrthed on whsrton 

and Aww (-76). m y  emro wat3mt.d tho day boforo aoch shot and 

roturrud t o  thm lagoon tho aftornoon af tor  oach 

c-cd on z July for ~ l y g  and 30 ~ u l y  for 

alrcraft P emro r.Iw.d from tho a i rc raf t  af tor  thoy 

1Ud.d at mi Island, Ilwajaloin. and a i rc raf t  ~ r o  i r u p u t d  for a g e  

(~eforonco xuo 208, pp. 3.Sl and 7.13). 
. 

Navy Bureau of  Shjpr Oroup 

mi8 buroau of Maps (BuBhip.) group unm r rpo ru lb lo  for proparing targot 
- '  



Wavy Bureau of Ordnance 6roup . - .  

i Tho Buroau of ordnance CBuOrd) group uem rosponmible for obtaininq 

exposing naval ordnatue oquiprmt .nd for appraising the damage aftot mch 

burst. Th. group was organitmd into s ix  sutions: fir. control. gun awnts. 

explosives. aviation ordnance. underwater ordnance. and a-r metallurgy. The 

grwp was k r t h u l  on m. 

Its pr-1 W w t e d  f t a  Bikini -0On t b  day b O f O C 0  each 8hOt 

and reentered the attomoan after oaeh shot. Inspution of qui-nt after 

ABLE shot tias easily md quickly accOOP1i.h.d. but excessive tadioactivlty 

after BLlCBR merely roscricted activitios (Roferonce HBD 208. pp. 3.52 ana 

.. 7.10). 

Hcdtcal Group 

D M W E  COWmOL BlvETp 8ECTION. This w. one of the two sutlons in the 

hdlcal Group. Its personrim1 usre  to reboard target ship8 with the initial 

boarding party and waluato and reduco nonradlological hazards to boarding 

parties. Hazards that had to k addrossed includod IIKhanlcal (falling 

objects. slippery 4.ck.. umak ladders) drowning. fir.8. steam. electrical 

shock.  chwcal hazards. and muunition hazards. Tho section trained 

oxtonmively and then trained,mmbers of designated boarding parties both on 

the U.S. wst coast and at'Bikini. Thore w r e  no incidents on oither tomt day. 

This mution w. krthed on ysS ($-&> (Reference XRD 208. p. 3.52). . 
IIp)IcAL UESBLRQI SETION. This section W teSpoMibh for the biological 

research program. uhich inwlvd exposing anirals. mods. bacteria. and 

rdleal and -tal mterials. urd for studying the resulting damage and 

injury. Principal ~11-1s us8d umro pip. .  goats, guinoa pip., tats. and .la. 
I 
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_ .  
. .  Figure 3.2. Instrumentation D i v i s i o n  

(Admin is t ra t ive Organizat ion) 
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rOtUrrud t o  the Un1t.d 8tat.8 with ID.t Of the El.etronic8 Group Wr-1. 

~ m 3 s i i n t  IL.pair Unit alro remaim mind atward  harto on .no to 

ropalr and maintain tadlac i n s t n m t 8  (Roforonco YRD 208. p. 3.43: Roferenco 

W 189-101. pp. 192-225). 

Army Alr Group (Task &roup 1 . 5 )  

In addition to its 8wv.ral missions a8 a8k Group CTC) 1.5. this group 

carried out blast Md'radiation oxprinurits using 8-17 drone and B-29 and P-13 

aircraft. The drornr Y ~ O  equippod vith flight cuulyzors that recorded 

accoloration. alr8pnd. and overpru8uro. Indicating accolorawtors wero usod 

In a tolwislon-tol.llutorlng artengumat. Upon landing at m t o k  the 

instrrmwntatlon was r.mw.d for uulysl8. Tho dronos we10 monitored for 

radiation and irupocted for a g o .  Tho 8-29 hnd F-13 alrcrafr had slmllar 

instrumontation oxcopt for tho tolwlsion mystom. 

k 

Shlp l4a tcr l r l  and Inrpectlon OlVlSlO~ Personnel Exposures 

Table 3.2 8hom tho expo8uro ruoivd by porsoruml in oach of tho groups. 

The M i c a 1  Group was separated into trm 8utlons. tho Damage Control Safoty 

S u r l o n  and tho Naval Wulical -.arch Sution. Tho hlgho8t oxp~uco in tho 

which was ruordod by a Buroau of 

Navy Ship civilian 

Dlroctorato for Ship Mtorlal w. 

S t J C k  
km --tiamut OF. 
-u-9cHco NUCLEAR WEAPON EFFECTS 

Tho program to YUUCO urd rococd tho varlow offocts producrd by the ABtE 

and nueloar detonation8 w m  tho rospoluibility of tho Tochnlcal Director 

who W e d  the Instmntatlon DivI8lon. ?or control r w D I u  the Tuhnical 

Diroctor mot up an administrative organization Wlguro 3.2) and a ~unctional 

. 

, organization (Figure 3.3). Tho .Qinstratlvo organizatlon w u s d  for 
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Tablo 3.3 pr-nts oaqwsuure lniomatton for tho group. in 

Instrumsntation Division. Tho total of thrbo p.r-1 uriw to 

DlrKtOt'8 Officw appoars to bo ine~lotot h a w r r .  tho othors 4pp 

Cwp1.t.. The C O M M  for thr tot41 O f  one in th. U K  Forcu ( I I  

. xnstrrauntation @roup is that it8 por8onrul c- I r a  

Tho Romoto Moaauromonts Group is not shoun in tho tab10 its porson 

wrc not present in the Bikini 4roa and had no ono b.dq.d during -rn 
Thr highrrt owosura roe0rd.d -CO ,tor ~.r.onnrl :n th. R.diologi~a1 %II 

. e o < P .  Thoso wco tho peronrwl who mitored tho contuinatod ship. and o t  

1.5. ~ c p y  ~ i r  t e a  

4 



m: Th. bomb for ABLE was preperod at Ihrajaloin and loadod onto 

tho b-29 drop aircraft at Ihrajaloin a ir f io ld .  Tho bolb for BAlQR was 

proparod on Kwajaloin and on d i m  landing .hip -60 in.Blkinl Lagoon. 

It ua8 placod In a warorproof caiuDn and lwrod 90 foot undor tho m. 

_ .  

Staffinq: m n t y  L.os Alhmm Laboratory .pploy..s workul on this program. 

Tho radioactivity of tho nueloar ca8pomnts of tho bombs was very lw. 

p o r s o ~ o l  in this program Y.CO not coquirod for roontry oporations so they 

should I)ot hAW b..n OXp08Od to 8iQtllfiCMt -Ut8 Of radiation. 

According to oxposuro rocords only throo individuals ~ . r o  badgod (8- 

Table 3.7).  

&aencloe: Los A l a o ~ .  Llboratory 

Navy Buroau of Ordnanco (BuOrd) 

Navy Bureau of Ships 

amy Air Porco 

Navy A i r  Group 

air mart GCOUP (013~) 

: This progrpm had 29 projets. *ratlory 

subprojects (soo App~hdix A > .  Excopt for Projoct 11-12, which w u r o d  

firoball growth ruing cewras.. a11 tho80 ptojocts woro a68ociat.d with 

prossuro. blast. and .hock mwsuromonts. Airblast &os r ~ r d  incltidod 

TMB. froo-piston. DoJuhasz. almfnm foi l .  blast pipes. 5-gallon EM.. 

SS-gnllon drums. chronograph rocordors. ball crunh.rs. and aitborno 

condonsor gaugos. Tho condonsor gau- u8ro droppod from cm B-29 aircraft 

w - OY with -Oral P 

3-17 , .  
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lrut bmforo oach dotOMtlOn. Thy t r M . . i t t d  C H d i r y p  to ruo r&rs  in  th. 

tu0 B-29 e l r e ra f t .  0th.t air blest gaug.. uaro p1aCc.d on Bikini i s i d .  

in  tho lagoon. on targot Ship8 and On aircraft i n  f l igh t  l n  tho atma. 

Y.tor-.hock gaugos us& V.CO ball errubrs. Hllliar. p i o z m l u t r i c .  pot. 

di&phrmrra in .  urd aldnum diaphsaa. Largo numb~rs of airblast  and 

uator-shock gauges nore usod. For .xampla. was 300 5-gallOn cans and 850 

ball crushmrr Y.CO used on ABLS and 0v .r  2.000 ball crwhors *.ro usod on 

naKER. nost of tho tatgot ships had airblast gaugos on thom or water-shock 

g a m  under thom. A l l  B-79. F-13. and B-17 alrcceft  participating in 

oithor rtrot carri.d lhthrrway tliet -1WrS. 8-17 had 'N C ~ C M  

. ~. 

with tho N rocoiwrs locatod In  tho E-17 controllmrs. 
. 

w: Personnel froa tho Air B l a s t  Group. tor A1- Laboratory Group. 

tl.cttonics Group. and tho BWfd Group worked on p r o j u t s  i n  Program 11. 

Altho* thoro Wt'. probably mor.. 51 psrS0M.l have boon 1doneifl.d With 

th i s  projut  from oxlsting rocords. Tho highost oxpoouro of thoso 51 MS 

0.99 R from an lndividual working on Projoct I 1 - l 8 . - ' ~ ~ J C  - 
mlacamont of  gauge8 i n  aircraft. targot ships.  islands, mtc.. a u l d  

haw ptw1d.d l i t t l o  or no 8xpMurm t o  p r o j u t  porronnrl. Romoval of 

g a m  aftor ABLE should haw boon rolativoly 0a8y as tadloactivity yks 

1lmit.d to a tau  targot rhip. and d1uipat .d  rapidly. BAKER. howrvor. 

c o n t a a 2 ~ t . d  tho islands, tho lagoon. and  ID.^ o f  tho targot ship. .  Qaugo 

0 . r w a l  was c l w l y  controlhd by cadsafe mnltors. P a D l  

redm f m  wr80nn.1 .I, 1 N S  than . L M e * & . *  
S ~ C C  *e em* -01 
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Program N - Oropaqation of ElwtroPagMtic wvw 
. - .  

. 

m: Lw AIM Laboratory 

firmy A i r  ?orco (AAF) 

Elutronlcs Group 

M t i O M 1  Burmu Of Standards (-1 

Fodoral Communications Commission (pee) 

-: %ro wore 19 soparato pr0)octS in PrWr- N. Radars and 

radios. .o, oporating at dotonation tinu, w8ro &cod on soloctd 

181Md. at Etnowwtak. Ihrajaloin. nikinl. and on ulutod tarqot .hips. 

To1ovision camoras wore installed on B-17 dronos and B-17 controllers. Two 

of tho p r o j u t s  providod for  timlng and Citing signals for  BAKER test. 

Four proj.ct8 ua8ur.d O l ~ t r ~ g n O t l C  proporties from remote locations in 

Hawaii. Germany. I w l l a .  Alaska. and th. Unitod Statos. One projoct 

to1.mrtor.d air and water prossuro roadings from target ships to r ~ e i v o ~ s  

on the bvorv 1.1 anp. m e  projut moa8ur.d ABLE infrarod radiation at burst 

ti-. 

Star- : Pw8onnol from the Elutronics Group of tho Instramontation 

Divlslon accorplishod all tho projuts in this Program oxcrpt for N - 9  

through N-13. Thoso woro dono by Los AI- Laboratory and tho AAF. NBS 

and IQ: porsonnol lnvolvod taro not in tho Bikini moa. This Elutronics 

Group was tho 8- an that in tho Ship Mtorial and xnspoction Division. 

sxposuros Cor ovoryono in this groups wro loss than 0.5 8. soo T a b l e  3.3. 
. 

i 
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I 
-10 indicators. ProJoct 12 u ~ u c o d  total g- intowiry on 

target .hi - ‘i - - ? -- 3-2 
m: M B t  of t hou  who V.CO badgod umra military ~ O K S O ~ I W ~  performing 

mnitorlng duti 

P.CSOM.1 I n  a11 12 projocts in tho Radsafo Program had a high 

potonrial for oxposuro b u a w  of thoir dutios. Mnitors who roboardad 

ships with boarding paetios aftor ac-latod tho highost axposurrr. 

of the 180 personnel in this group. 91 -re badgd on0 or m r w  tlmn. As 

prov owly wntiomd. tho highost oxpom 
q.01 am Am* 
M forA mnitor who 

not Dadgod uore probabl? 
rerei** a 

A uest of h i s  oxposuro on m r a  
1 

f i l n q  ln badge proceuinq and c -a Lu L &Isc 
.rrrunpCIo CI 

I 

Program V I  -- Radicutry C - W H W r ,  

pooratlow : Heasuromont of bomb radiant ofmrgy was attomptod from sworal 

loeations. On ABLE, t h o h x w p l r  wmro lnstallod on on+ .hip and on an 

aircraft flying 18 (33 Id frar tho dotonation. 8p.etogramr YCO taken 

OC tha ABLE bomb fla8h Crop a ship locatod 18 nmi (33 lun) from tho 

dotomtion. Photocells -re also usod on an aircraft flying 19 nmi (33 km) 

from tho krrst. on WOB thorraocouplr uoro irutallod on a ship po8ltionod 

10.9 mi (20 )e~l) from tho dotonation ~ r d  .p&troseopos YCO placed on M 

aircraft flying at 7.2 mi (13 -1 from tho burst. 

. 
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m: 
i n  this program. 

LO. A l ~ m  Laboratory supplied tho porsonwl for tb projuts 
. - .  

R.wA~ of sulfur samples frco targot *hip. on U t n t  would have 

oxposod m to lorlove1 rodiAtiOn on thou ship. that *re n n r  zero ’* of tho dotonation (m [ex-Japanno c r u i r r l .  YSS Crlt t m& n 
X%---- e 

4 ‘b?-y [APA-771. 

eb’m 
IAPA-691. -kat184 m-331). Moasurrunt of 

CAYS on .rulaR should not have CroatOd any radiation exposure 

uhat-r. m a l  of radiocrctiva air and -tor -1- from plann and 

boats w A very sensitivo oprration with a high oxposuro potential. Only 

12 of 60 prsosuml in the Lw A l a  Laboratory Group woro badgod and 

t b i r  exposurr -ro vary law ( u. \&le 3.3). ~ ~ O A C C l V O  4 l C  4 

SWQj 

. 

Er0f.e t Rewr t: to. A l m s  Laboratory Report No. 613. N0Wlb.r 1946. 

Program VI11 - Ramte #Smsuromonts 
&ssnciq: U.S. Coast b GoodetIc Survoy (USaa) 

Carnrglo Institute 

Wtioml  Buroau of Standards 

Uaval Resoarch Loboratory 

! 

David Tayl~r modo1 m l n  

U.S. weathot Bureau 

University of Washington 

Univorsi ty of Texas 

Bartol ?omdotion 

Wt. Vil-n Obmrvatory 

Evans Signal Laboratory 

3-24 

. 



! 

. 

i 

. 

3-28 



Program IX - Technical Photography _ .  
i 

~ o n c l r  : m ~ i u o l  m r a t o r y  

Atmy Air CofCo (Allr) 

u.a. Navy 

Tuhnical Photography Group. 

- r a w :  Thore wore 19 Project8 in Program IX .uociatod with tuhntc 1 

photcgraphy. Project 1. oprated by W AI- faboratory. used 6 camoras 

to record the tat0 of growth of tho -LE shot firmball. Half of the 

cameras -re in a tower on Dikini Island and half i n  a tcuor on m u  

Island. The late timing si 1 on ABLE shot VL - Projects 2 through 1 consisted of 63 camoras mounted in six 

camera touors to obsorvo -tor waves. ship motion. burst location (A8LE 

only). light intmnstty. and damage assossmont. h e h  of throa lslandr had 

tuo eamora touors. Therm wro 24 c-ras on Btkini. 20 on Knou. and 19 on 

Aomon. Those projects ~ . r o  oporatod by tho Technical Photography Group of 

the Instrumontation Division. Projuts 8. 9. and 10 c0~i8t.d of tuhnicsl 

photography from M P  planes. -cas wmrm mounted in B-17 dronos. in 

C-54s. and i n  C-13s. Picturos -re taon of firoball dewlopp.nt. the 

nuclmar cloud formation,, tho target .roar and radnr scopes iNide tho 

aircraft. Projuts 11' through 14 consisted of toehnfcal photography from 

U.S. Navy aircraft. A varioty of camoras uoro installed in PBk, TIPU. and 

?6F _I to photograph n a w  rotion. targot array, %argot w g m .  ~d 

dotonation offoets on ships in r-1 tiroo. Projoct 15 consisrod of 

lacing 20 camras on targot ship. and noarby island. for ABLE shot and 

24 camoras on targot ships ~d marby islands BAKER simt. ~ h .  purpose was 

Aj\h sp* B 
A 

f l r~ lkr (  ;* r l l  C;lm C 4 - 8  U J C ~  b l f o e t  +k 

. JdonmU.n $ +k /r.jerrAJ Y n ' r e c A C t l ,  

aw F & A r m w r  * 
'c - m 

A I 
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&tutors. a &torri~tion of when a wf. 

! krrrCdL* 

Proparatiom WM in January 1946 rrhrn tho At011 YU SUCVOyed by 
aUstb,b\c kCvwL.1: h 

Iliu All. (DD-692) and w i t &  -4). Ru only charts WOK. Ir 
n II. Slrmno~ I, 

Japaneso and w e 0  inado~uato. Tho survoy was finished in April. 

O n  Ir I ' W  IbG n k r k d  - - March,pho~nians p A a b i - m r d  - 8 andttaken to 

ROIIgOrik Atoll, a11 At tho S- ti- tho 

Navy 57rd COlUtructlon Battalion man artlving to build tho variow 

phototwars. instrumontation sitor. uorluhops. and ruroation facilitlos on 

tho islands of the atoll. Dno hundred tons of dynmito -re u0.d to char 

coral hoads in tho lagoon. and 5 naval minos -10 di8Covor.d and disposod of 

during Mrch. 

m ? ~ 7 o p t a C - O ~ .  

March also saw tho boginning of tho movomnt of partlclpatlng shlps from 

oartern U.S. shipyards and ports tward Bikini. Uovoment from closer ports 

wan lator. but by mid-My thore uero wor 100 CRossRoADS-bound ships 

stopping wer in Pearl Harbor on their way to Bikini. Srme of the support 

ships umro having saw of thoir intorior spacos aodified as laboratories or 

machino shops. and = B u r l n o =  (APA-67) was king eonvortod to a "groat 

dirtlrs Cars" as a Mvlng plac; for tho oxpotimental animals to bo used. 
uuukrulw, 
A 

S F i L  ?V 
Tho tacgot ship8 also requlcrd pro para ti on.^. Thi8+unit 

f1o.t. 1.d by 01-r U.S. capital a i p a  l i ~ .  tho tamow (CV-JI. 

tho Goman battle cruiur v. Md tYO rajor captured Japam.0 ships. 

A 

tho battleship pLanaLn and tho C N l U C  mk-. had to b. accuratoly m r . d  and 
* L . r k .  

Mdo roady for ______1. This lattor lnvolwd a groat &a1 of .work by 
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clur of tho lagoon by urly Host of tho .upport ships of ~~k 

croup (TE) 1.2 uoro out of tho lagoon shortly thwoafter exeopt tho TD 1.2 

flagship ysS Fall Ri V e t  (CA-131) .nd throo .Pall Support ship.. Throughout the 

aftornoon the vessels of m 1.8 cloarod tk. lagoon. Throe tuq. towd bar- to 

Kwjalein and USs Chowan oc (AT€'-100) towed -130 to tho open sea, mre Chon 

20 n d  ( 3 1  kxd northeast of Blkini A t o l l .  Small craft had waeuatod p.rsom.l 

from Enldrik and Emman islands and transferrod thorn to Fall R l v o  r .  Fall Rlv et 

then left the lagoon along with the smaller .hips of Tc 1.2. Ton ships 

rrmainod in the lagoon after 1800. 

- 
'. 

Preparations ashor0 had includod tho ranoval of the roofs of buildings to 

. prevent blast daamge and the romoval of  tho pontoon-supportod docks and 

causways that had boon i I U t A l h d  On tho 1SlandS. Uaehlnory SUCh as 

refrigerators. generators. and water-distilling unit5 had n cocnrod by 

tarpaulins. 

Provislo 

A 
aboard ySS LST -98% in ease waeuatlon uas nuessary thoro. 

'hlo additional C-54s wore 'smt from their  IWajalein bas0 on 30 Julu. one 

to m t a k  and orm to Roi Island. Those wore schodulod to r u e i v o  tho 

radlwctlve cloud samples to bo colloctod by tho B-17 drone samplers baud at 

Knnmtak and tho F6P drono s m p l e r s ~ a t  Rol follaring tho shot. 
,J,cc(~ would, 1 . A  

At 0512 on 1 July. Pen-23 had a11 p.r-1 from Iroij. Wr. and Laarn 

1 S l M b  .rbark.d .nd W UndrWy for tho fl-t U..lbly ar-. A t  0524 

( 
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a m  .nd navy aircrrtt involved with photoprrphy. .nd c i a  -11ng d - 

.~corplI8hrd t b i r  .iUlocU k f O C 8  1000. ’he- 8-17 . u P p l O C  drones potwtratod th. -?f @ - 
r f  13,ey4>%,m a d  -mFLLt. 
t 20 minut- aftmr’tb &tenation. obtained ttmir .arpi.s 

~ 

2: 
.nd wore puidd back to h-tak 18land. Throe NaW ?6F dr- (a fourth w s  ,, 

s 
108t at 0850 *n It cruhod in tho sea) nmp1.d tho nuclear cloud b o t m n  2 
0906 and 0920 at altitubn -10.00 & 20.000 foet (7.048 to 6.096 km). All 2 
throe drones idee0 guidod back to Rol and L 1- without incldmnt. c-U 

aircraft at EnHtak and Roi tcansportul tho cloud ..PIpla (air bags and r .  

a4 IS,OOO end.. V 

‘p: 

?c 
3A 

1 

-f 
3 
ii 

_ _  _------ 
then sent to tor Alarms Laboratory for furthor analysis. 

. c 

St8tt.d til) Of the drone boats and. using 4 
instructions from tho m. gu1d.d tho boats Into tho tacqot acoa. Both bats 3 
took several wator samples Msod on radi8tlOn roadings which -18 sont bac& to 3 

The $on0 -&ntrol $hip 
& 

c 
‘I from th8 drono boats. Both dconms dmpartod tho 1t00. 



o 30 - n r l w l y  damn- 

o 10 - l i g h t l y  d-gd 

\ 
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md lo1 i8l.nd. t o  transport tho el& 

C-548 umro .gain mtanding by at 

Ereopt for minor e m s  tho a i r c r a f t  missions wore similar t o  tho ABLE shot 

missiolu. Tab10 4.2 .ban tho a i r c ra f t  that partlcipcrtod i n  BAKER shot. 

By 1735 on 24 July a l l  but 13 8upport sh ips  war0 cl-r of tho 14goon. 

Thoso cl-rod tho lagoon by 0700 tho fol lar ing mrning. D.rsonn01 on tho 

islands at Bilcini -10 wacuatod by 1555 a 24 July. Throe sa i lo r s  on 

G a s e m  (APA-85). a targot .hip.  umro .o(Iyhow ovorlookod. Thoy f i l lod 

tho yardarm with kmting. tho 8 i g ~ l  that thoy n d o d  o v 4 C u a t l o n .  and wore 
e J m - W  - by (ARS-39) at 0530 on 25 July (Roforonco XRD 206, Part 

VXI. pe. ns-m). 

Tho bomb ha4 b w n  8wpndod 90 fomt (27.4 nwtors) k n o a t h  the surface of 

tho lagoon. f raa  -0. Tho LBn had h n  oxtonrivoly nwdlfiod t o  prwlde 

rigging t a c l l i t i u .  a laboratory. and 8pu ia l  rad10 ruo lvor s  and 

trarumItt8rs. Tho yo. o n c d  in 4 ntrong, watertight. 8twl cai88on and 

had a coaxial cable runningL from it t o  the m. The To 1.1 lakwatory 

aro 8hown i n  Ciguro 4.3. Th. *ub.ariru (8s-196). rrhlch had been 

smtgod &n 24 July. pa r t i a l ly  murfacod la tor  i n  tho day. It was f ina l ly  
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an0th.r. aircraft Ob..cvor report& -ing major ship “on [its] 

t he undorwator burst inflictod hHvy damnge on tho targot €loot. Nlne 

ships tmro sunk or eapslzod. Slght ships wro isobilirod or r r l o r u l y  

damaged. conorally. ships ayOna 1.500 yards (1.372 lm) wmro undamaged. Those 

k t w w n  1.100 and 1.500 yards (1.006 and 1.372 b) Sutforod slight damago. 

Those k t m n  900 and 1,100 yards (0.823 and 1.006 Ipr) 8UffOCod W e r a t e  

damago (Referonce XRD 208. p. 23.3). 

. 

S W  
A t  0912, the drono control-/ B+pof. bogan moving t u 0  drono boats from 

the lw of mou tarords the tatgot array wing - tho orbiting 
drono control T3U8 the #am as in ABLE shot. boat took 10 samples of 

lagoon wator and by 1030 u on rout. back to anchorage. The drone 

radiologically that boeraing partlr from C o u l d  not 

go aboard. Tho drono boets wmro takon to ySS Rlbormar& (AV-2) trfuro tho water 

samples wore finally r.(IDV.d, about 1430. ’hro additional drono boats wore 

guldod into tho targot 4roa tho - aftor- using the CoablnatlOn of 

TBUs and m. m c h  t m k  10 .aplplu of wator, which uoro transforrod to 

then h.adrd for IWjalein*with tho =amplr. 

& f c r k - S  4f-W 

ul *s ;sir 
I eu,hnivCtd 

A boat8 WOrO SO 

about 1800. 

FOUr PDrO C U N  W C O  rad. On 26 JULY Ud tW0 On 27 July Wing th. 8- Control 

procedures. Tho radiation intnuitlw M 1.u.rmd -t allowing boarding 

partlos from to r-vo thoso s..lelu urd transfor th.Q to -5 

4-18 



tho r-ts of the cloud until alwst 1400 w m n  thoy wco roll- tw 

othor B-298. The thrw m3-29~ Yro airborn by 0231 tho rorning of t b  

. - .  

( 

dOtonatiOn. They rep0Ct.d On Cloud C0V.K and Other YMthoC ph.noma M r t h  .nd 

oast of Bikini until 0500 and than toturnrd to Bikini to provide 

up-to-thrrinuto wWthaL copoft8 at t b t  location. Tho throo C-54 and oight 

F-13 Army aircraft uero inwlvod with transporting obsonnrs and photography 

(Roforoncc XRO 206. Part VfI. p. 8195-E207). 

1 mrly r.porrs from tho drono boats tho radiological roconnaissanco \ 

i, PBnP indicatod t b t  tho lagoon and surrounding atmsphoro was Intonsely 

tadioactiw. Tho thCW Y r o  USOd for CaddiOlogiCal COCOWdS8anCO Of tho i\ 
1 '1% . lagoon. On8 by ON t h y  pad. pbssos o w r  tho lagoon starting at 4.000 fwt , 

3 )  

(1.22 km), chon 3.000. 2.000. 1.000 and 500 foot (914. 610. 305. and 152 \ i  

8 1  mtors). Tho first roconnois8arco was at 0915 and tho l u t  of tho day at 1615. 

All aircraft had radsafo monitors aboard. Wntry of tho task forco ships ib 

I ,  

%I\  sa\* 
fit 

fiT - dolayod. Tho proshot radox W r i n g s  of 260' to 360° was modlflod 

slightly at 0940 to 270' to 360'. 

nos to mnitor radioactivity (ROforonCO XRD 206. Part VII. p. Cl9). 

Reentry into tho lagoon eap.ncod at 0916 when tho radiologica *]with 

monltors aboard entorod. a%oy ~ r o  closoly follourd by N 1.2.8 and w. 
pall River took up po8itlon at tho lagoon entranco at 0947 to control m t r y  

Md orit. Tho Salvago Unit ontorod tho lagoon at 1015 and began chocking and 

boording targot vessels. m r a l  othor vessels ontored thd aftornoon of 25 

July. Fi lm and othor data u w o  ZocOY.Ked f r a  Bikini and anrU islands during 

tho aftornoon. W r a l  targot ships umro boardod and d.clar.4 radiologlcally 

targot u f o  brfore nightfall on 25 July. XOY.VIrr 
yc 0% 99 

roJtdL IGM *ne! &f& <tto&u.r')io.r lek A I r c  a d  
4 ; S u j t S  +k erJ end blur. I;-* 
Q r 
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m. mi8 could not b. ucolp1i.h.d tmtll tho following day. -r. 

rsonnol 

~ w a w  of th. porsistont rad16tlon In tho lagoon smvoral radiological 

ruonnalssanee fllphts took placo over the next fou days. tight mlssloru wcre 

flown on 26 July and two on 27 July. ?lw photography flights m r o  M ~ O  on 26 

July and four on 27 July. S i x  drono boat COntKOl lSM8 flow on 26 July and trro 

on 21 July. Photo and radiologpica1 ruonnaissanee flights contlnuod through 30 

July. uh110 drono boat control flights umro not neodod aftor 28 July 

(~eferonco XRD 206, Part VI1 S Enel 13-14). 

S&rrr)t 
on 28 July the radloactlvo -tor in tho lagoon sproad to m o w  of tho task 

forco ship anchorage ar~.. fo elng .o(p. .kips to rolocato to uneontaminatod 
b J t r , h a e ~  1i-G ClR/AaJ w q  e/tai*hst O) r v s  or) 1 s  s.~(S+ 

One ship. roportod roadlnp. o f  0.156 R por day on outboerd 

E 

bunks and 0.204 R por day at tho ovaporators. It was sont out of 

_.. . 
PALS 

M d  into the opon .,A In 8 attuapt to 



On 31 July. thr island O f  Bikini  UU d.clarrd Safe and pOt80Mel WCO @!. e C  **L 
pormittod to go ashore. The bench- wore doclarod off limlts. ho~mvet. because 

d* of ntaminatod items that may have -hod up. dYmU target vessels still 

s- remained too contaminated to bard and tho porsistont radioactivity on thew 

ships mado the pr0-t O f  Kebwtding 'V*ry discouraging' (RefOKOnCe XRD 206. 

M - l  
c.fl+-* nlmtW3 

w7. 
A &&Ah*... k i@ +*':A- 

Part VI. p. D48). Thrw submarines ream1 e on the f the lagoon. m e o g  a 5 ubwa 
lagoon water. except near the bottom. had reached safe 1WelS by the- 

, Complete recovery of instrumentation and records was not completed 
*.rzn3? e& 3. - 

until 7 August (Reference XRD 206. Pert V I .  p. DS-47). 

On 8 Aupwt cfil 1 rquo8t.d authority f rm tho Chief of Unvel Operations 

to decommission or place out of service at Bikini 38 tacgot vessels. He argued 

the ships were in 8uch rbdiological condition that with available mnitorr. 

docontamination p r 8 0 m u l .  and matorials thoy could not all k made absolutely 

safo for the u x k  mmdd either to propare thom for mvemmnt to War1 Harbor 

= * p a d  s * c & a h  'a 
e r r k r r i  nd+r n ~ r C i v ; C I + ~  

.hot contamination waa a 

Lagoon. Plans 

uhore natural 
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CHAPTER 6 

POST-BAKER OPCRATIONS 

Irc+ 
Af ter  h. t  -ship. Bilcinl am u e n  am thoit u r v i ~ ~ ~  

e w l d  Be 8par.d ud t h y  w r o  found t o  k radiologically safe. nmuvor, i n  

oarly August i t  brcaa, apparent that although the radiation 1-18 i n  the  

water and on the land a r w  wore within toler.nco 1-18 tho acElllulatim of 

radloactlvity In tho -ship's waporators ond v r l m  growth on tJuir 

hulls  pCO88fit.d 9raring h u a t d  ud t h A t  th. b... O f  oporatlon O f  tho t u k  

force had t o  bo m o d  frcr. alklni.  I(rajale1n A t o l l  Y.L w1.ct.d for the MU 

base of operation CRoferoneo 1. 1). On 19 Augurre 1946. IDvommt of a l l  ships 

to Kwajalein was initlatad. By 26 &pt . rk r  1946. a ikinl  A t o l l  yu c a q l e t e l y  

0vacuat.d. 

. 



Amunltlon R o m v r l  and Dtsposrl 
. -  

I 
All targot ~8801s at Bikini had .OQ. ammition on board to mwve a~ t n t  

utorial. of tho .hips had a groat 6.01, placod thoro to dotormine tho 

oftocts of tho atorlc b c d  on warships having dlfforont loading eonditionr. 

For oxamplo. had -to than 1.100 tons of m i t i o n .  nost or the 

azmunltlon was Hrvlco typ. urd highly stablo. but M(U oxprrinuntal 

emmunitlon and .opy obtalnul from foreign navies was includod. 5oDD. oL the 

service m i t i o n  w flooded. T I ~ C O  was a prrumption that amunition 

on cortain ships was. or would soon b u o u .  unstable and -0 a considerable 

and growing hazard. Romval would bo rmcossary. and tho longor such oporationb 

w r e  doforrod. tho more dangerous tho work would beeom. After careful 

considoration. it was dwcidod that tho total hazard rould bo loss if tho w r k  

w o r m  acc~lishod in 1946 than lf it uoro doforrod to a lator yo&r whon tho 

radlosctlvity hazard would bo roducod. but tho explosive hazard lncroasod 

(Ue€erenee 2) .  Buau80 tho ships bmro contamlnatod. work partios had to wear 

spscial c l o t h s  and bo aceompanid by radiological safety (radsafo) ronitocr 

when rboard. Yhon working blow dock. tho Iyn w c e  roquicd to w ~ r  roscue 

broathing apparatus. 

. 

Cor wck on tho targot -sols. Task Unit (TU) 1.2.12 w footlrci on 26 
, 

August 1946 (Roforonce 4).  Tho'Ylagship w ySS Haven (An-lZ), on which tho 

rad8.f. unit had its luedqurtors and laboratorios. O.w& was tho hot01 

ship. and APL-27 w. the change ship. whore working party w r s  donnod their 

protoctlvo clothing botoro going W r d  targot vmsols and rrh.ro thoy r.powd 

that clothing s m r d  aftor t w i t  qk- h o .  In &ition. tho unit 

had sovocal nmallot vossolr for tarfng. amunition dispsal. ud porsonnol 

. 

transportation t~oforonco I. 4-5). 1 
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P.rsonnol uoro t r m u p o r t d  to and frm m r k  in typo boats. FIVO of 
. - .  

th... we0 o4ch .pulppd with 4 g4SOllrw-.nglncdt~VOn *IC q C W 8 O r  and 4 

gasolirm-ongino-drlvon gonorator. Thoso Y.CO conructod. rrpoctivoly. to the 

portablo hoists and tho portable lights. A gasolln8 drtm In m c h  qulpmnt 

boat hold 4 r ~ o r v o  fuol supply. 

Inltlall~ radsafe scoculures wore strlct. working WrtY Prmkrr enterod - -  
the change clean sldo. Each was l8sUod freshly laundored 

fatigurr. canvas or rubkr gloves, r u b k r  boots or Ciold boots ulth romovabl. 

canvas covers. and 4 roscue breathing 4pp4r4tus (BBA). lntondd to prwont 

inhalation of radloactlve partlcles. nmb.rs of tho working party then boarded 

an Lcx on the dlrty slde of tho c h ~ g .  shlp for tholr trip t o  tho targot 

vessel. Upon return to the chango shlp. rash man shrmmrod tdco. WLS c h u k d  

with 4 gelger counter to mnke sure he h4d romovod 411 contamlnatlon. and thon 

changed into his regular clothing. Wood canvas gloves and canvas boat covers 

were thrown overboard. Fatlgues wore laundorod for reus.. Tho roseue broathlng 

apparatus w4s checkod for  contamlnatlon and 8torlllzod. Rubbor boots and 

gloves probably wore washod (Roforonc~ 18. 143-144: Rof*ronco 4. 1-2). 

Amunition romoval was oxhaurtlng and potontially dmgorour work. 

P o r s o ~ o 1  sufforod eorul6.rably frcm klng roqulrod to m r k  fully clothod and 

uoarlng the broathlng apparatus In tho hot. h m d  lbmj4leln cllmate. W d r c  

thou trying condition# a mm could work only .bout 30 mlnuta klard.cks 

without a topsld. broak for air. The bcoathlng apparatus tatrlctrd tholc 

vlslon. and 1:qht:ng l ~ l d o  of tho 



4 I 

w LJ t e r d i ? ~  o u e r  0.1 R - p a &  S - w t C  M I S  . s&b+na+ 
36 badp.r J 

affuted rn proved q a t i v e  (Roforonco 

itwir on 14 

Chiof. Pacific ( ~ ~ P A C )  

prohibiting all hoisting and underwater r.palcs on boots at Uwajaloin. 

Appatontly 1N 1.2.12 was ab10 to got p.roiulon to follow lrutoad tho 9 

suspoctod of 

poctlons of 

tho hulls as long 8s tho working aroa IM. kopt V.t (R.foronco 13, 136). 

k c o w  no copy of tho directive could bo found. boat cepeirs at Icrajaloin 

Pensacola posod tho most urgont r.mova1 problom duo to tho dotorlortlon of 

tho gunpowder for it8 &Inch gwu In It8 forward mgarlnos. wlth resultant 

concontration of ochor-alcohol fuums. boliovod to bo within oxplwlvo limlts 

(&.forenco 1. 4 ) .  Tho same conditions. in a IHSOC d q c o o ,  Y.CO Emit po~siblo 

in some of tho othor targot wsnlr. So critical w tho problem that m\% 

August 1946 ETC 1.2 issuod supplomontacy ordors to tho officor-in-chargo of 

tho m l t l o n  Di8poSal Unit covering m. In oacly Soptombor m i t i o n  

broakout was startod on -, Q~rtoro t. and Ualmrlah e. Tho progr.rsivo 

owning up of pruaeoa proparatory to r-a1 of .nnunltlon was inltlatod 

following procodurn laid dorn by CTD 1.2 tmforonco 5.  4 ) .  

\ 
? W U 5 T  -ON* )r# -& T\K w28, 0 

By rid-Soptombor b.caun of tho aeuto &aortago of C~diQlOglCal monitors. 

quostiOM bmro ralsod am to tho advlnbility of continuing wlth m i t i o n  

dl8po8al at tho rat0 of progrus  i m p o m d  oarlioc (Ueforonco 6, 4) .  At this 

t u  quostlonr u r o  also r a l d  by CK: 1.2 rogacdlng tho dangors attondont to 
I 



towd to S.n rranclsco and m. p8nsaeoU. mt Lake C i y y .  @pu YO&. w. 
urd 

in ordm 11st.d. with M. .hip arriving in oach arms wory 2 m t h s .  OhtL, 

tcwd to tho Ruqet Sound area for examlnation. mm taring ~1 to k * 
,k4ktr Tb+r,WK uhkAcJy h %Us. 
In connoctlon with this. dlrutod that QITO insuro, Insotar QI 

practical in tho torward aroa. tho rmrmval o t  all -ition includlng 

proj.cti1w botor* tho wuols' arrlval at tho meinland. This. of courw. 

callod lor radical chan90 of plans for tho m i t i o n  Dlrposal unlt 4t 

~wajaloln. The rollup ordors alrwdy i u u o d  for its di8solution on 23 October 

cancelled and action IW lnitiatod to transfor tho wtlro unit to Atoll 

p\usl f - 4 8 d k b L  

Cormaand Kvajaloln (AtCcdWa on 23 October at tho saue tian that tho targot 

ship maintonanco Unit w transferrod, 

When tho rollup plaru Y.CO CanCOllod. tho offlcor-in-chargo of tho 

disposal unit €leu to Poarl Harbor to confor with CNTC. As a rosult of thls 

conlorenco. it was docided that rmmoval of powder uld small-calikr 

proj.ctilos boloro tho v-1s' doparturo from Kwajaloin #uld k practlcal 

and Could k ban. -11 within tho ti= lldts imposed by tho towing SChodUlO. 

but that r-al of tho larp.-callkr proj.cti1os. ospoclally tho 14-inch In 

p u  York and pvada and tho 8-inch in ponsacol a, vDuld pruont a w r y  

dlfflcult if not inpos8lblo prob1.m in v1.w of tho liritd faeilltios at 

Kwajaloln. but tho task w lnitlatd (Roforonco 8 .  1;. All unstable 

-ition and 411 pyrotuhnics. catapult charqos. igniters. detonators. 

ph , j*& k S 

n 

boootOr8. torprdo OXplling ChaCgOS. ucd bulk black pard.r YCO from 

all targot cmuls 8t mjaloin in accordanco with all roquiromnts. 
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(DD-410) No -ition W r d .  

- -  USS S K t ~ f 1 Q c k  fiS-Wq> _c__ 
uhan tho initial ph.u of tho e l t i o n  dl8posa1 was coaplrtod the last 

of tho oxp.ri.ncod radiological maxitors doparcod lRMfalmin. Whon work was 

rosrmwd to unload the target ships duo for transfor to tho contlnontal United 

statu. tho only available monitors wese still rocoiving additional training 

at Ihnajaloin aftor instruction in Washington. D.C. h=x 
----- 

soriouo roralo probloms ~ K O  dovolopinq in tho m l t l o n  Disposal Unit duo to /I 
offoets of radiation and 1 1 ,  

hazardous .-Jm duty. 

Saw6 4L-Q. I 

. 
c 1946 to tho Chief of 

detailing the concerns of 

personnel In his unlt rwarding radiation hazards. Ho doscribod the failure in 

the w of tho roscuo bcoathing apparatus and tho added hazards in handling 

hoavy m i t i o n  when -ring it in confinod dangerous spaces. Ho recommended 

ktter indoctrination and training for those working under rimiliar 

conditions. suitable limitation on tho longth of  continuous duty. and -- i f  it 

uas doteminod that a protutivo mask uas roquirod - di8continuancm of all 

unloading until a suitablo p88k could k &volop.d. On 29 Nevombot the 

officor-in-ehargo was advised By tho Safoty Advisor to JTP 1 (Reforoncc 10) 

that tho .IUU.rs tO .# Of tho Qu.StlOnS Mkod by th0 Y O  *.KO Cl8SSlflod 

and. in any wont. tho officor-in-charge of  tho A.runition Dlsporal Unit 

should discu88 t h r u  qUOStiOM with tho Radiological S8fety Advisor and thon 

dl.WPIMt0 tho propor infOnMtion to his  p.rwnno1. ne was further info& 

that tho c r e w  breathing apparatus was considorod nrcossary by sonlor radsafr 

5-10 



persona bocrtdlng ship. yu to be kopt at a l in3m. and tholr oxposuro wu to . - .  

the tndsafo section at Kuajaleln on 23 January doscr1b.d vlolbtlons of radsafe 

pcocdurr ho had moon or M good r w o n  to 8usprct during his tlmo thero. 

upon arrival ho had baon givrn - Instructions about cad.afo procoduros to 

k followad ln  uorklng an th. targat ship.. but ha had bwn shown no wrltton 

I 

k approprlatoly lntorruptmd to r.duco tho churco of lnjury. All pormns 

Y.CO to board and who might oncountor rbdlation wro  to have a produty 

physical .@Mti~. a11 porsonnol connutod with w r k  on targot ships w r o  

to have a mnthly physical examlnatlon with spuial attantion to ehangos in 

thoir hand.. Sach individual was to havo a m k l y  urine analysis, lncludlng a 

k t b  count. Various masuros Y.CO to be takon to protrct tho mon *hilo at 

work. A change houo was to bo ptovldod uhoro tho nun uould drOS8 for work. In 

hard hats. cwOrall8 fatonod at tho M c k .  canvas or rubbor glovos. canvas 

b o o t m  woc their boots or work shoos. appropriate broathlng apparatus, and 

I 



%p 
hf 

{ 
~1080. and tho atoll W. ecrplOtOly wacuatd on 26 kptombor 1946. ?or safoty \ 
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m d  tho hop, UaS V O l C d  that 4 SultablO alpha C0Unt.C Could k providod 

standard g m  SOurco to callbrato 1nstrumeOtS uas providod by 5 June 1947, 



Pro J t k  & & a 4  

Bpnnrr (ADA-60) Wot r.qUir.6 for furthor study 

Not t.quir.d for furtbr study 
. - -  

6 (1oAdl) 

Bracken (ADA-64) ?&t roqu1r.d for furthor study 

(-A-65) --'----- To be retain4 at Kuajaloin for docontamination 
studies 

(APA-66) To be rotalnod at lwajalein for decontamination 
studies 

(=A-68) ?&t roquirod for further study 

Not rmquirod for Iurthor study 

(APA-71) Not roqu1r.d for furthor study 

Brteret (=A-70) 

(APA-81) 

To k retained at Kuajaloin for decontamination 
studies 

To k retainod at Rwajalein for docontambation 
studios. S n  CK, 211472. Docomber 1946. Heavy 
undeawatot damage. Final disposition not yet 
d.t.rminrd. 

Jndemndr nce (CVL-22) Schdulod for further study at SM Francisco. 
ETD 15 April 1947. 

LCI-327 Boaetmd at k . c k  I8land. Not required for study. 

LCI-329 

LCI-332 

X I  (L ) -549 

LCI (L ) -615 

king uud u patrol vosml. To be placed in 
carrtakor status. See QIO 231552. January 1947. 

BMchd at m c k  Island. Not roquirod for study. 

king used as patrol vossol. Not required for 
study. 

k i n g  Iwd aa patrol vosml. Not required for 
study. 

Not rrguirod for furthoc study. 

mt roquirod for further study: 

Not roquirod for further study. 

Not rrquirod for further study. 

Not roqulrrd for further study. 
! 
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CFG -1.2, howwor. request& that restoration #rk on wrteret, J and Y.imicrhe be continwd. All surfaces of s p n c ~  to bo 0ccupi.d by 

porsonnol for working. borthinq. or .I.Lling =re to k paint&. prnumbly to 

prwont tho alpha mitters from keorinq alrbomo or B x p - p t c k o c l  up on the 

m‘s clothing or skin (Reference 29). In tho ond. hmuwr.  only was 

mntaminatod sufflclently to roman. On 28 August. it dopartod Ilwajaleln for 

Pearl Harbor under its o m  pmmr. arriving there on 6 Sopcomber (Reference 3 0 .  

3 : 0.forenco XBD 206. V-(D)-6). On advice frcm tho radsafe -tion. all york 

on and C M W d  on 18 Wqust. Tho crous of both ships were 
S I J ~  ryeelrlab u c  - p u t h  r l e  I ~ C O ,  ;.e. rrr+r, r*p”l ;* )  

shippod hollr on 20 August brcauu of poulblo overexposure to radiatian % 

a k tOAu-MBt  -u I ,  i - t m # , * + t e  s * *  
(Refrronce 30. 3 ) .  (,r.r.ryof 

ic-pbs q C - ~ m e n )  -L-SC. 
ubsoquentl all further work on them vossels by Task Force Porsonnel 

was 1lmit.d to rrcovrry of  1NtCUPYntS. limitocl surwys. salvage work and 

propnratioru for towing from tho area (Reference 13, 13). A t  this time both 

\ 

0 - 
I 
I the Radiological Safety Mvisor and the U T F  1 Safety Advisor b e a u  concernad 

about tho ingution or introduction of  alpha emittors into the bodies of 

porsonnol from exposure to f- and dust emanating frcr contaminatod 

surfaces. Accordingly, co.Ls.rvPac prcar1gat.d spuirl pruautions for 

P . T S O M . 1  who could b. exposod to f-s rwulting f r w  wolding or cutting and 

oriq%natinq from eontamlnatocl surfacos (Roferenco 13, 21). 

Laboratory Analyrlr of  RJdlorct lvc b t e r l a l r  . 
mld-Septombor. information frcr tho laboratory analysis of the first 

rkdloactiw materials r-vd frop non-targot ships bee- available. since 

plutoniur was not dirutSy dotoetable by available fiold instrwnts. it was I 
doslrable to &termin, tho fluctuation of tho ratio of plutonium to fission 
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thua appoa-r@ ontiroly foasiblo to duontamlnato and ropair C R O S S R ~  

nontargot VOs8.18 without orporing pocoonnel to radiological hazardr 

(Roforonco 17. 32-33). 

. 

A 22 MOvuntor 1946 Buroau of Ships and BUroau of Micino and Surgery 

lottor stato8 (Roforonco 15. 1-2): 

A11 of tho 8hipo inwlvod (targot VOSH~L not included) 
havo low radiation inton8ltin and m a l l  amounts of 
contaminating ratrrials. n e y  procont no dangor from oxtornal 
radiation. Any dangor to por80nnol wich M y  0Xi.t inVOlVOS 
tho introduction of contaminating toxic ratorials into the 
body. . . . Considwing tho rolatlvoly mall puantltios OE 
toxic matorial pr-nt in any o m  .hip and tho groat mum 
Of qrou  mtOrlal with which it i 8  a%& tMriW growth. 
8calo. rwt) and tho quantitios of this g c o u  material 
nuo88acy to gain ucou to tho body in ordot to produce 
physical injury duo to radloactivo off.et8 it is rn LIKELY 
that porsonnol w a g &  in routino oporatioru or mintonaneo 

not 8uff.r injury i f  tho pruautioru dlrrctod aro follarrd. 
UKI tho rtablishd cloarurco procoduco8 comp1i.d with. The 
Butmu of ?Idleino and Surgocy ha8 08tab118h.d cortain 

advi8ory board of oxports in th18 Elold of toxicology. Those 
aro in conformity with nationally accoptod 8tandards for 
8afoty in rogard to oxtornal radiation and to radFtive 
hazards within tho w. 

Of t-0 -18 Will 8UffOC injury. It 18 CgRTAIN t h w  Will 

tOlOCafIC0 lipit8 On tho Mi8 Of COCaamwndatiOn8 mad. by M 

A feu day8 latoc at a confor8nco on Radiological Safoty on 27 Novombor 

concwai- + +h c u l t #  J-9 
1946 in Vuhinqton. D.C.. UnlWr8ity Of California 8CiOnti8t -hod the- 

*: - - b r q d  Airr 
fooling. and exproud his opinion that pueh authocitatlvo information was 

avallablo to provo that plutonim in thm form contained in nucloar wrapom is 

not atm0rb.d by th. dlgostivo tract or t tough tho lungs unl-8 quantitlos a8 

lac* u a gram ACO king dealt with Ho also kli& that t h  hoalth hazard. 

from long-lifo F i u i o n  peaducts ACO far groator than f t a  plutonium. Tho 

uounts of th.u durgrroru Fi8sion product8 to bo found i n  the tons of scrap 

A 

CW cbA~il(w*d b &r Jo & d - b k  (kmr .F firk.onirrm’j 
u\ 

bmuld k on tho ordor of SO millicurir. Thi8 quantity is on tho ordor of tho 

B u n t 8  Of C . d i m  found in Ordinary rock. H. thoroforo 8tatod po8itlVOly that 
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nocords of tho quantitir of radioactive fission products 
which -re di8ChaCg.d into 8an Irenclwo Say could not bo 
1-acated. A. a r8sult of tho W v ' 8  current review. it is 
rtlmtod that a maxi- of 1 curie of fission products of 
the I0.t highly C0ntamiMt.d ship could ham km dispoed of 
in this w l y r .  It is concluded that tho total quantity of 
fission products aich could haw boon dispoud of in 8.n - --__ 
rrancisco Bay as a result of  all nino ships cbe0ntaminat.d 
aftor 4 Docomber 1946. could also bo dischergod today from a 
c m r c i a l  nueloar facility and W t  tho r.Quir.Ynt8 of tho 
Nucloar R.pulatory Ccariulon. 

Thus. It appears that tho proeedurn uwd In 1946 to dlsposo of sand and 

acid solutions produced no groator radiological hazard than is currmntly 

accoptablo from c-reial nucloar Coactor oprcations. 

S,Z 4-J s*. 3 

J4 w-=+ 
Table 5.1 s-rlzrkthe PoSt-BkICRR h i 8 t O ~ y  

sh ips  ln Tost BAKER. W r O  possible. &@indicatc/ tho &to tho s h i p  dopartod 

B i k i n i .  the &to it arrived and dopart.4 IDlajalein. tho location of 

docontamination and cloaranco or final disposition. and tho dates of 

oporational and final cloarancos. 
Q 

Clearancos were dofind as follarr (Roforoncr 16. 32): 

1. 

2. 

gpcratlonaL indicatr that ai1 no-7 
oprations. ropelrr and raintwnco CUI b, carriod out 
ulthout radiological hazard provided tho prwautioru sot 
forth in tho Conoral Radiological Safoty Procautlons for 
handling contaminated matorials are o b - .  a i s  is tho PiPP 

CMCO Indicatr that no radiological hazard of 
any typo. no mattor how r-to. oxists 011 tho .hip and 
that iurtbr mitoring is not r o q u i r d .  It will apply 
l i b  w n e r  to oprrating ships and to . h i p  destined for 
inactivation or disposal. Bofore f i M 1  ChaCanCe CM 
grantod tho mnltots' coports and rocOIIUndatlons for 
such eloarmco u t  bo forwrdod to chiaf of tho LIureeu 
of rcdicino and aurgecy urd tho Chiof of tho &IKWU 

a.a 

ship$. 

-._ 
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SUALL SUPPORT SHIPS 
. - .  

Op.ratlon had 32 -11 Support ships and yard craft in 

4c Blk ln i  for a long omugh tim to bocou contamlnacod. they are of ~ ~ . c i a i  

intoro8t. Tboy wco: 

. UT-581 
' UT-1116 

LCT-1130 
m-1132 

LCT-1155 

*LCT-1184 

LCT-1268 

LCT-1341 
'LCT-1359 
'LCT-1361 

LCT-1377 

LCT-1415 

*LCT-1420 

*LCT-1461 

&lmeseos?e (SX-158 ) 

re-1000 

PP-385 
'YF-733 

m-775 

R-753 

m-754 

*YF-990 

YF-991 

YF-992 

*PO-132 

*YO-199 

*HXi-63 

'YOC-70 

*VP-636 

'YW-92 
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6. Ywkly Roport for Y w k  Ending 14 Soptombr 1946 

Colw&r Abvance leholon JTF-1 to Ccammdor JTF-1 

7. weekly Report for week mdlng 12 0ctob.r 1946 

Conmander Advance Echolon JTP-1 LO Col.llwd.r JTF-1 

8. ueekly Report for Wok Ending 19 Octokr 1946 

CollPmandor Advance Bchelon JTP-1 to Command.r JTF-1 

9. Lotter O f f i c o r - i n e r g . .  Annunition Disposal Unit. to Chief of Bureau of 

Hediclne and Surgery. 11 Novembor 1946 

subject : 
. 

Radiological Safety 

10. nomarandm a p t .  G.M. Lyon. Safety Advisor. 29 Novombor 1946 

sub38ct: 

Ccsmnntr on lottot of offlcor-in-rge of m i t i o n  Dlrpo8al 

Unit of 11 Novemtmr 1946 

11. 8.r XRD 206 
L 

12. -randm OF-33 to OP-414. 28 April 1947 

8ubjoct : 

B-ry of ships involvod in cRo99RoADs oporatioru 

. 

13. Bw XRD 185 
i 
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20. W k l v  RODOCt for m k  5 0CtOb.r 1946 

C.G. C.hClon 

Advance Echelon JTP 1 

6 October 1946 

ER, m. 374-47-101 

21. padlolwl cal sa €cry 

P.T. YlMnt 

Ammunltlon Disposal Unit 

Kwjaleln 

11 November 1946 . 
NA, m. 374-47-115 

22. po.lmrtrv nA tflx Rewtt. 1946 Pacific Recora 

Reynolds Sleettic L Engineering Co.. Inc. 

7 September 1982 

NNTPR 

. 
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BIKINI SCIENTIFIC RESURVEY 

s urn-' 3 P'Y" - O  

do -04 o n e .  

loulng tho conclusion of operation CIKJSSRQADS. tho Joint 

ttae gave prolialnary considoration to tho possibility of a 

Bikini Sciontific Rosurvoy to wou the impact which tho test had 

on both targot ships and tho Bikini Atoll. 

On 16 Play 1947 the Joint QllOfS O f  St8ff i S S W  a mmorandrrm t o  the 

Secrotary of tho t&w requosting that tho Joint Crossroads Cormnittoa and its 

succwso~ organization. tho A m d  l o r c a  Spulal mapons Projut (ApsUe) 

undertake technical mpmrvision of tho rosuwy. 

Tho Bikini Sciontific Rwurwy was Conduct& by Task Group (TG) 10.12. 

onsite operations .).re conduct& botrmn 15 July and 29 August 1947. 

This chaptor foeusos on tho radiological safoty as-cts of this oporation. 

It initially Outlinos tho background of tho oporation and oporations boforo, 

during. and i ~ l a t o l y  aftor tho rosurvoy. It has para1101 discussions o f  

radiological SafOty during t w o  opmrational phases. 

Prom tho standpoint of radiological safety. ono point stands out cloarly 

in available doc-ntation. NOM of tho porsonnol invoirnd in tho Dikini 

Sclontific Rosurvoy was oxposed to radiation lwols exceding 0.1 R p r  24 

* 

ours. This 1.v.l was tho so c8ll.d ~toloranco limit' mot Cor tho oporation. 
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BACKGROUND - oliowing the conclusion of Oporation -. the Joint v 
Crossroads Committee gaw prelidnary consl&ratlon t o  tho po8sibllity of a 

Bikini Scientific Resurvey. ?lombers of tho Joint Cmmlttee carried out 

feasibility aUeUP.nts and C0MUlt.d with scientists from Joint Task F O K C O ~  

on potential studies and tho 1ogiSticS support that would be required for the 

owration. A Joint C K O S S K O ~ ~ S  Cormnlttw 8 U b C d t t w  w m  formod to analyze 

proposed operational &tails and make roc-ndatlons (1. I). 

ONE- 

Acting in response to reconmendations from tho Joint Crosscoacts Coaauittos. 

on 16 Play 1947 tho Joint Chiefs of Staff (JCS) issurd a -randm to the 

SeCretaW Of the NaVy rrqucNtlng thAt th8 Joint CrOSStMdr -ttoe and Its 

successor organization (the A M d  F0rC.S SprCial WoaporU Project) undertake 

technical Supervision of the Bikini SCi0ntifiC Resurvey. The operation was to 

be conducted by the Navy in cooperation with the War Department and with the 

participation of the U.S. Coological survey. tho Fish and Wildlife Service of 

the Department of Interior. and the National meum. A target date of 15 July 

1947 was proposed (1. 75). 

. 

The objectives Of the Bikini Scientific ReSUKVey. a8 formulatd by JCS. 

were to (1, 7 5 ) :  

o colloct biological samples 

o Carry out dlvlng operations to r u w e r  instrumentation 

from tatget ship. and eonduct StKUCtUtal OXmiMtiOflS O f  

these v-1s 

o collect water and bottom samples and cores 
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o -Dotaild observation (including photographic rocording) of 

targot ships sunk as a r u u l t  of r u t  BAKER. with sprcial 

attention to bo given to ySS saratoa a (CV-3). maato 

(capturd Japanose cruisor) , USS Pilotfish (99-386), 

ySS AOOOpn (59-308). and pmrhaps WSS Arkansas (BB-33) and 

US5 Cilliam (APR-57) if time permittod. Detailod 

structural inspections were to bo mado to dotomino the 

oxact cause of sinking and to identify minor structural 

falluros such M bont. warped. or ruptured plating and 

0 R u o v o r y  of  four instruments from -- one ionization 
gaugo. t w  linear ti~-prosrure rocorders. and one 

diaphragm-typo damage gauge. Since these instruments were 

watortight they wuld be in good condition and yield 

recordings of considerable value 

0 Attempt to locate a srction of ~ s ~ 1 - 6 0  if time permittod. 

which was klleved to have been idontifiod in photographs, 

and to insput this section for typo of rupture. hoar 

offocts. and radioactivity. 

PREMISSION ACTIVITIES 

Organ1 za t I o n  . 
I n  a d l r e c t l v e  Issued on 2 June 1947. t he  Chlef of Naval Operatlons (CNO) 

ordered t h a t  t h e  B l k l n l  S c l o n t l f l c  Resurvey be c a r r l e d  ou t  under t h e  

o p e r a t l o n a l  c o n t r o l  o f  t he  Comnder - In -Ch le f .  P a c l f l c  F l e e t  (ClnCPacFlt).  On 

3 June .1947. CNO sent  a d i spa tch  t o  ClnCPacFlt. d e s l g n a t l n g  th ree  sh lps  f o r  

p a r t l c l p a t l o n  I n  t h e  opera t l on :  
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F.blogy 
- Island and R e e f  Geology ( 5  p.rsonMl) 
- gutmarine Geology (2 personnel) 
- Contractor Support Team ( 8  p.rSonne1) 

PKSOnn81) 
Radiobiology 

- 
Firhe K ieS 

- Reef and Lagoon Fishes (4  personnel) 

- Pelagic Fishes (6  personnel) 
- Population and Taxonomic Studies (1 person) 

Biology 
- Experimental Biology ( 6  personnel) 

- Ecology and Morphology (3 personnel) 

Radiochemistry and Radiophysics 

- Fission Products Chemistry (5 personnel) 

- Plutonium Chemistry (3 personnel) 
- Soils Chdstry (1 person) 
- Radiophysics (2  personnel) 

- 7 were TC 10.12 staff officers) 

7 
drawn from the Staff of TC 10.12) 

Army Engineers 
- 

me IWUI~OKS of the scientific and military groups c a w  f h m  a large nuakr 

of organizations -- the Navy (including officers taken from the staff of TC 

10.12). the War Department. and (1, 8 ) :  

o Atomic W.K= commission 
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Ghilton. which was to serve an the task QrOUp'S flagship. had been 

recently overhauled. The first members of the r8surv.y team boarded Ghlltoq in 

San Diego on 17 June 1947. Construction of laboratory facilities was started 

inmndiately. Stores were onloaded between 23 June 1947 and the departure of 

the ship on 1 July 1947 (1, 17). 

Chilton arrived at Pearl Harbor on 7 July. Additional personne: and 

supplies were taken aboard M d  Chilton departed Pearl Harbor en route B i k i n i  

on 6 July (1. 17). 

pucal departed Pearl Harbor en route for Biklni on 7 July 1947. 

LcI(L)-615 loaded supplies at Kwajalein and arrived on-station at Bikini on 17 

July (1. 17). 

1 

An operation plan was prepared. while Chilton was en route from San Diego 

to Pearl Harbor. This plan. published on 30 June 1947. stated that the mission 

was to (1. 201: 

Observe. masure. M d  record all significant effects of 

Operatlonf%ROSSIKMDS on the organisms of Biklni Atoll and 

surrounding waters. on the atoll itself. and on ships and 

equipment remaining from operatlo~CROSSmADs: and to 

contribute to the body of fundamental science by observation. 

=asur-nt, and roport on thoso aspects of oceanography. 

geology. biology. and nuclear physics that are of particular 

significance in this locale. 

I 

ration plan annexes COVCWS~ the operational. scientific. and I4 jdp 
I radiological mfety-oriented aspects of the niSSiOn. Information concerning 
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Of sprcial clothing for personnel working in 

contaminated areas was provided CU. 

o Regulations covering shore operations wmre established. 

Restrictions wmre placed on eating foods and drinking 

water from the islands. Swimming in the area was 

prohibited. Provision was made for a Radiological Safety 

officer to accompany all initial trips to OnShOKR areas. 

o Radiological safety equipment was spcified: 

-- Type  263 Geiger tube survey meters would be used to 

detect beta and gama radiation in the field 

-- Portable “Zeuto” nylon window ionization chambers would 
ta employed to detect heavy alpha radiation 

-- T y p e  235 survey meters with ionization Chambers in an 

extended probe would be used for gamma radiation 

monitoring on sunken ships 

-- As dictated by circumstances. pencil-type quartz fiber 

dosimrters for detection of gamma radiation would be 

.pplOyed by divers and 0th.C personnel. 

o Provisions wmre made for the establishment of a 

photographic dosimetry unit to process film badges. 

o All divers and other personnel oncountering significant 

radiation would wear Type  K film badges and an individual 

would not be allcued to reengage in the same activity if 

total body radiation of O.lR/day had been exceeded the 

PKWiOUS day. 
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Rasafi OffiCOKS aCC0lPpani.d a11 SCl.ntifiC working partir during tho 
A -  - -  

initial landings on islands and roof aroas and continued to accompany t h o  

groups ovoc tho poriod 15 July to 28 August 1947 until It had boon d~tominod 

that tho sp.clfic-aroa to bo visitd was froo from hezardourr contamination by 

radioactive materials (2. 94).  

node1 263 survey msters wore usod in all fiold and porwnnol monitoclng 

operations. These devices were capablo of dotoctlng both garmns and &ta plus 

gamma radiation through tho aPprOXi~t0 rang0 Of 0.001 8/74 hours tO 0.6 W24 

hours. Hodel 356 alpha IDtOKS -KO also includod in tho oquipmsnt of the 

RadiologiCal Safety SeCtlOn but proved to be of no valw in gonoral torrain 

. monitoring and of only limited undorwator samples 

because of their comparativoly 

Two t w s  of underwater survey mstorr/proks were trted during doop-water 

diving operations conducted from CoucaL (2. 94).  

The initial equipmont sot consist& of a brass-casod Geigor tube. 

approximately 120 feet (37.6 avters) of shieldod oxt.~ion cablo. and a 

Victoroen nodel X-325 counting Cat0 IIYtOK. Tats conduct& &fore the initial 

dive on Saratoaa showed that this oquipunt was inadoquato tmcarue tho survoy 

cable was too short to survey tho bottom in tho vicinity of tho targot ship's 

position. Honco. tho pro& could not bo rwd throughout tho targot area (2. 

94). . 
On 28 July. an oxp.rim.nta1 undomator radiological survoy =tot p r o k  was 

rocoived abwrd S;hiltOn ffOP tho Naval Ro-rch LaboKatOKy. It COMi8t.d Of a 

brass CylindOK containing sown O.1g.r tubs. ol.cttica1 circuitry and 

{ 
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After chemical analyses of lagoon water and ediblo fruits indicated that 

no physiological hazards existed. the bans on Swilpming in Bikini Lagoon dnd on 

eatlng fruits were lifted. The prohibition against conarnnption of any marine 

life continued in effut for the duration of the opration (2. 95); 

- .  

Wlilo no major problems were encountered with the Victoreen Model 263 

survey maters. these devices m r e  a continous repair and maintenance problem. 

They also proved to be too heavy and cumbersoma to transport by hand over long 

dlstances. Hence, web straps were improvised. Canvas cases were a l w  

improvised to protect the meters from water damage during rubber boat landings 

(2. 95). 

. 
mnitoring data were. collected by radiological safety officers 

accompanying scientific teams and by independent radiological rsconnaissance 

teams betwen IS July and 28 August from all of the major island. and from 

representative islands in each group except tho sutor at the -tern end of 

Bikini Lagoon (Bokdrolul. Bokaetoktok. and Oroken islands). A complete 

reconnaissance of the latter islands was Krgatded as unnecessary because of 

their distance from the anchorage of Chiltpn and their lack of significance 

for the resurvey operation (2. 96). 

The survey indicated that while certain isolated areas and accumulations 

of  waterborne debris found on the lagoon beaches continued to produce beta and 

gamma radiation in excess of the established tolerance limit of 0.1 R per 24 

hours. the general 1-1 of beta and gamma radiation throughout the atoll was 

-11 within this limlt. Dobris along the beach that continued to produce 

radiation was almost entirely of materlal that was assumed to have born blown 

. 
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takon aboard. ?ollaing r-al of tho diving suit. divers 

_- and gear wro  mitored with -1 263 8uW.y mters to 

detut any garmM and beta radiation. 

Personno1 monitoring uas carried out aboard @ 8  until 

it vas determined that this procedure uas no longer 

r q u i  Ked. 

Personnel decontamination statlons were established on 

both ailton and in the wont that mitoring 

indicated prosonce of ercouive radiation on either 

individuals or clothing. 

All mmnber of the scientific Leaut6 YOCO individual f i l m  

badges during the initial stages of the operation and 

until such ti- as it had boon determined that this 

S 
f i  

procedUKe could be modified OK d i S p n S d  with entiCOly in 

areas that presented no radiological hazards. 

Since deep diving and underwater insprction operations 

ware considered to pose the greatost potential hazard. 

film badges and pocket dosifmtors w r o  carried by each 

diVeK throughout the courso of the undenrator work. Throe 

film badges. each eiclosed in a waterproof covering. WO K *  

attachod to the inner clothing o f  the divot b.fOKe 

descant -- one at waist height, ono at chest hoiqht. and 

OM in a shoo. During the oarly phmos of the operation, 

these film badges -re delivered to the Photofhsiutry 

Unit for developing and analysis at tho conclusion of each 
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- dim. latOC, .rh.n It had boon dOt0rrilld that haZardous 

concontratloru of radloactlw ~torlalr YICO not king 

oncountorod, bndgos were analnod at wwkly lntorvals. 

.. . 
0 

0 

0 

0 

Of tho total of 511 film badges procoand by tho 

Photodorimetry Unit of tho Radlologlcal Hoalth Soctlon. no 

badge carrlod durlng the course of tho oporatlon gave 

ovldenco of exposure to beta or gamma radlatlon In oxcoss 

of tho sp.clflod tolorance limit of 0.1 R per 24 hours. 

Biological analyses conducted dUKlng the rosurvey 

lndlcatod the proaunce of varying amounts of radioactivity 

In marine llfo In Bikini Lagoon. though not In rufflclont ii 
concent?atlons to poso an extornal radlatlon hazard. J 

ro 
w Instructions lssuod by the Task Group Commander on the 

ruompp.ndatlon of the Radlologlcal Health Advisory Board 5 
J) 
r, 

Rocroatlonal milmming at deslgnatod boaches on Bikini $. 
-\I 3 

dlroctod that no marine life would bo consumrd by L) 

prrsonnol Involved in tho operatlon. 

Island was allowhd only after chemical analysis of laaoon 

wator lndlcatod a plUtOnlllm contont of 108s t a'o Na- 
grams p.r litor bf wator. A grou analysis of the'flsslon -\om \ \ .  

p r o d u m s e n t  In tho water lndlcatod a contont of less 

ckl the basis of radlochomlcal analysis of odlble fruits. 

th. OriglMl ban on the CONUmptbtl Of such fruits was 

llftod on 24 July 1941 by tho task group commandor acting 
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no bndge carrld during tho courso of tho Rosurwy Operations 
gavo wldoneo of exposuro to k t a  or pama tadlation In 
oxioms of  tho toloranco limits rofocrd to in Paragraph A.I., 
mv.. 

a tho othor hand. tho ~ t i o n  ontltld 'Radiological Hoalth at Bikini" 

prosontd in Volrmw I1 of  tho Report of tho Technical Diroctor .tat08 (2. 101): 

During tho poriod from 15 July to 29 August 1947. a total of 
[emphasis added] film badges wore devolopd. and the 

oxposurr Interprotod. Nono of t h o  badgos was found to havo 
boon 0-d to sufficient radiation to aequiro computable 
donslty. F r m  film-badgo data it war dotorminod that thoro 
-re M porsonnel oxporurr in e x e r u  o f  tho daily tolorancs 
11-t Of 0.lR. bota plus gamma. All doV010p.d b d g m  W C O  
alphabotically filod. and will bo pormanontly storod at tho 
Radiation Laboratory. San Prancluo Wval Shipyard. as a 
pocmanont oxposuro r.cord for porsonnel connoctod with this 
Rosutvey Operation. 

While thoso two 8ourcw diffor as to the numbor of badges examlnod. both 

reach tho s a m  conclusion rogarding badge roadlngs -- no porsonnel oxposurcs 
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CHAPTER 7 

U.S. ARMY QROUNO FORCES P A R T I C I P A T I O N  

TASK GROUP 1.4 .(ARMY GROUNO GROUP) 

Thm Army Ground Grwp was deS1gMt.d Task Group ( T G )  1.4 and had two 

~ s 1 p n . d  missions: to detmrmlne damage to smlmctmd Atmy mquipment mxposmd at 

varying dlStMCeS from point of detonation and to masure the b~mb's rad& 

of effutivums. CTG 1.4 raintainmd clou liaison with various agenclms 

op.ratlng undmr tho Dirutor of Ship Uaterial and was wlgned thm opmratlng 

code designation 014 8.  m o r  represmntatlws of oaeh of thm tuhnical 

wrvlcms under TG tip. In colpwd of a task unit and also a 

. 

v m k r  of tho technical staff (1. ,3). 

TG 1.4 conslstmd of a hmadquartmro and the following SIX opmratlng task 

units (Tu): 

o TU 1.4.1 (Kngimr Unit) 

o TU 1.4.2 (Signal Unit) 

o N 1.4.3 Ordnance Unit 

o TU 1.4.4 (QIIPiea3 Unit) 
I 

o TU 1.4.5 (Wrtm-ter Unit) 

o TU 1.4.6 ( A i r  Unit). 
. 

Wadquarters WAS ccrpoord of m. Technical. md Mminiatrativm 

sections. The functions of cmmand and Adrinistrativ, sutions -rm normal 

I oms iqllmd by their respectlw d..ignatiau. The Tuhnlcal 8.ction was 
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1.4.1 oporating 8trongth C.ll.6 for 12 OfflCOrS. 2 S i V l l i W  .nb 53 onllstd 

pormnrul; 'hn offlcor8. two c J v l l i ~ r  ud throm m1ist.d por8onnol b v o  b w n  

ld.ntif1.6. and ono yu brdp.d with a 0.050 P roading (2. lS.3-10-11). 

. 

Task U n l t  1.4.2 (Slgnal Unltl 

Signal Corp. participation in tats mLS and WBR yu to dotormino tho 

o f f u t s  of damage vorsum dlstancr on Signal Corps oquipnnt such as 

muitchbarb. gonorators. battorln. er.8 and lnmtallatloru. tqulpmmt was 

oxpo80d aboard yg9 Mov- U3B-36). p18-33). y99 Indocwnd encr 

(cvL-~~). (Lx-rran CAI. (CV-3). w Yor k 

W-34), (APA-85). and on D i k i n i  Idand for T n t  ABLE. For Tnt 

BMER it- ~ l r o  orpoud m r d  tho m. m a  toaa. and 

v. Tho operating 8tr.ngth callod for nin, offleor~. nlno civilians 

f r m  8ignal Corp Inglnwr Labotatoty. and 27 mnl1st.d per80nnol. Slmt 

officors. tuonty-flw wrllstod mn.und nlno civilians havo bwn idmntiflod. 

hro individuals ~ r o  badgod md had tor0 readings (4. 1. 3 ) .  

Task Unit 1.4 .3  (Ordnance Unlt) 

To faellitato control and pcoclud. ~ l i c a t l o n  it wa8 a g r d  that tho 

ordnanco unit wwld -1. all 0xplosiocu and domolltion ratorla18 for the 

Cotp of Enginoors. Tho objoctfves of tho TU 1.4.3 t-ts YCO to dotoroino 

t h o t h t  chanp.r in design oY ordmner matmtials. -ition W o r  packaging 

was noc...ary to rinimito thm mffocts of a nucloar detonation and to colloct 

toehnlcal data rhich right aid in futuro doslgru. It- wro'di~playd on tho 

p18-38), . -83. ySS L9T - 52* 

6 5  

\ 
aLkamM. Ilrr99e. - 
LBuazsL. - - . .nb for both t08t8 E 8  -11 U .oP. it- 

locatod on b i k i n i  X8land. OP. ating strength callod for 17 offlcors and 72 
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Task U n l t  1.4.6 ( A l r  U n t t )  
- .  

fh, obfwtirm of N 1.4.6 uora t o  test nueloar Offects on reprnentntive 

items of Army Air Mrce mqulpunt at vnrying dlstancu on .hot ABLE. Navy 

ve88els wrd to oxpow Itom ware ~ v a d n ,  m n d e  nee. and nor%. After 

radsnfe p.rsonnol doclarod oach target cmwl safe .  A m y  Air Force inspoetions 

t e a s  wwnt aboard. Rebarding wns ns f o l l a n :  

Ru oprat lng  strength of t h i s  unit callod for w m n  off icers  and nine 

enlisted prsoruwl. Robonrdlng teems -re composed of ship's personnel and 

~ r m y  personnel. s o w n  

only tracos of 
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