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HEADQ,UARTERS 

- · JOINT TASK FORCE SEVEN S ~O APO 187 (HOW), c/o Postmaster GJ '2.'1-0 ·-S4£ San .Francisco, caurornia 
12 April 1954 

8~ . 

MEMORANDUM FOR REC ORD 

SUBJECT: BRAVO Shot, Operation CASTLE -1. PURPOSE: To mAke ~ matter ot record operational as­
pects that were considered prior to BRAVO event ot Operation 
CASTLE a.nd to analyze the resultant situation in light of 
available pre-shot and post-shot in.to:anation • 

2. GENERAL INFORMATION: Operation CASTLE is planned to 
consist ot a series of seven detonations at the Pacific Proving 
Grou.nds, which encompasses Eniwetok arid Bikin VO 

ode name that was given the firing of 
at 9645 M on l March 1954, ott Na.mu Is 

, Subsequent to BRAVO detonation radioactive debris tell 
, on certain inhabited atolls or the northe·rn Marshall Islands. 
I .Radi;ation intensities rose to levels surricient to warrant eva-

cuation or tour atolls and all personnel were removed rrom these 
atolls to Kwajalein in accordance with the operational emergency 
plan or JTJ' SEVEN. Areas evacuated a.nd gamma dosages received 
are indicated below: 

~ 

ATOLL POPULATION DISTANCE J'ROll DOSES RECEIVED . 
' GROUND ZERO 

Ailinginae· 17 79 Nil 80 R ( canputed) 

Rongelap ·. 
• 82 100 Nil 100-130 R (computed) 

Rongerik - 20 II 13'3 NM 40 - 98 R (film badge) 

Utirik 154 270 NM 17 R (computed) 

(#) 28 American Service personnel; 25 USAF Weather Detach­
ment plus 3 USA S1goal Corps personnel. 

All evacuees are under competent medical care • 

3. PREVIOUS EXPERIEi~CE AND CHARACTERISTICS OF NUCLEAR 
DETONATIONS: Radioactive debris is an inherent characteristic 
or all nuclear detonations. It originates from fission fragments 

\)I-' I ? I' 

i\ 0 :_ ... t>I-~ ~ ~ 1 

... I I 1 :,1'21~'() 
/f:Jf:.r/r' 

DECLASSIFI(iL~ ~~T t.rc.& 
SIGNATURE = .. 

/ 
BEST AVAILABLE C~PY. 

, 0 



.~t 
I ·• 

- J 

. . 

' 

n 
l) 

('• 
(_" 

whioh are the residue of bomb elem~nts and surface materials, 
soil and water, made radioactive by accompanying radiation 
fields. Debris is sucked high into the atmosphere by after 
winds ot the explosion. Where this radioactive debris will 
fall is a major pre-shot consideration and primarily influences 
the de.oision to detonate a nuclear explosion at a certain ti.me. 

The area over which radioactive debris is spread and the 
intensity of tall-out on the ground are determined by the yield 
of the explosion as well as by wind pattern since the larger 
the yield, the more surface materials are sucked up into the 
cloud and the more fission fragments are available. The rela­
tionship be~ween yield and tall-out is known only qualitatively. 

4. PRE-SHOT INFOrtMATION: The operational aspects of the 
BRAVO experience were planned and conceived in the light of 
experience gained from previous operations. These factors were 
considered: 

a. The basis tor forecasting where fallout will go 
is experience gained from overseas test operations CROSSROADS, 
SANDSTONE, GREENHOUSE and IVY and to a certain extent from tests 
at the Nevada Proving Ground. Prior to the firing of BRAVO, 
only one megaton yield device (IVY-MIKE) ·had been detam ted. 
Although conscientious efforts were made to document the tall­
out from MIKE, only about 5% of the total debris could ever be 
accounted tor. 

The technique used for forecasting fa11out pat­
terns is to consider the cloud as a small area source (about a 
15 mile radius); then add vectorially forecast winds from the 
surface to approximately 100,000 feet. The next step is to 
outline an area on the ground where .. t'allout is expected. This 
area is computed by taking into consideration particle size, 
diffusion into the atmosphere, wind pattern, yield and source 
radius. Such patterns have been largely oootirmed by experi­
ence in Ne~ada as well.as by the meager data available here. 

The most probable value of the 

c. The surface radex was plotted, with an insurance 
factor added, i.e., smaller particles than previous experience 
indicated necessary were considered. This doubled distances 
from ground zero where fallout was predicted to occur. 

d. The upwind intensity of radiation levels at vari­
ous distances was oonsidered to be of the same order of magni­
tude as for IVY-lITKE. Radiation versus distance lines were 

. transposed to Bikini Atoll. 
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e. A critical problem in predicting fall-out in­
volves toreoasting the stability or lack ot stability ot the 
wind pattern attar shot time. Since radioactive particle tra­
vel is determined primarily by the winds at each level, it is 
required that Winds must be from tavorable directions or vary­
ing within the outer limits onnfavorable directions during the 
time or fallout. The ori ti cal fallout periq~ was .qoos idered to 
be on the order ot twelve to eighteen hours~'tor significant · 
fallout to occur. The variation in time arises from considera­
tions ot wind shear, with more diffuse and less significant in­
tensities at a given time associated with large angular and 
speed shear. For this reason, it was required that actual wind 
observations and forecasts immediately before shot time and 
throughout s·hot day be continuously considered in their relation 
with the forecast con4itions for. the first twenty-four hours 
attar the shot. · 

5. PRE-SHar BRIEFINGS: The following were presented at 
the pre-shot command briefings: 

a. Weather 

Weather conditions during the five days prior to 
BRAVO.indicated a tavorable trend tor BRAVO day with easterly 
Winds below 15 ,_000 teet and winds ot a southerly component 
above. The situation presented at H-6 hours tor the subsequent 
24 hour period (18 hours after shot ti.ale) was satisfactory. The 
24 hour period to begin 18 hours after shot time was predicted 
to give an unfavorable trend as northwest winds were forecast 
tor the'10,ooo to 20,000 toot levels. _ 

b. Ra4sate BEST AVP~!LABLE COPY 
- . . 

(1) Resu1tant wind diagrams including latest 
observed winds and forecast winds for H Hour and the 72 hour 
cloud trajectories, which gave a fallout pattern in a narrow 
sector to the east northeast and a wide (1400) sector to the 
south with very slow resultant winds. (See Figure 1). 

. . (2) Surface radex, H to H plus 6 hours. (See 
Figure 2). . ,. 
/-------~tlooks for: 

-..;'~ (a) Bikini: Unfavorable; Eniwetok: Favorable; 
Ujelang: Favorable, and the native populated· atolls in southeast 
quadrant from ground zero favorable, since resultant winds 1n 
the direction ot theze areas were considered too slow to move 
significant fallout to the atolls involved. ') 3 , (b) Task Force fleet: Favorable, provided 
ships moved out at least 50 miles. 
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(c) Air routes through Vlake and Kwajalein: 

tavorable. 
(d) Surface routing inside 500 miles const­

dered. in its relation to all known transient shipping: favor­
able. 

able. 

c. Scientific 

(1) High altitude sampling operations - favor­

(2) Light transmission for scientific experiments 
tavorable. 

at more debris was carried up 
area than was thought possible. 

th the result 
over a much larger 

o. The original source cannot be considered as a 
point or a relatively amall area but must be considered to be 
an area of about a hundred miles 1n diameter. This diameter 
also depends on yield. 

~ The radioaotivi ty of the debris can be con idered 
roporti~ to yj.eld. Radioactive material in th _:! · 

.. 
e. · An appre~iable traction ot the observed tallout 

can only be aooounted tor by assuming that it originated in , 
the stratosphere. For such parti~les.to reaoh the ground at· 
observed times, their diameter must have been in excess of 100 
microns. 

t. Forecast tor shot time winds at shot time was 
essentially correct. Variation from forecast trajectories was 
approximately 10 degrees in signiticant upper levels; unfor­
tunately, the variation was .in the wrong direction (See Figure 
3). · The small variations observed at lower levels were also 
in an unfavorable direction. Nevertheless, the accuracy ot 
the winds alot't toreoast approached the limits of accuracy of 
the wind observations themselves and were well within the nor­
mal forecast error. 

----...,. : . 
} . 

g. /The fallout pattern extended from the Bikini 
Atoll to e east northeast. Considerable widening of the 
pattern took plaoe due to diffusion. The intensity ot the 
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pattern on the ground was due primarily to superposition of 
mushroom cloud tallout on the stem cloud pattern; and the 
s·uperposition can be attributed to the narrow cone within 

·which the winds were acting. The theory that a significant 
fallout does not come from the stratosphere is not substantia­
ted by the tacts ot BRAVO. 

h. For tuture high yield shots, the forecast and· .~ 
observed winds tor the first twenty-tour hour post-shot period 
should receive as much emphasis as analyses made tor shot time • 

r? J EVACUATION: Evacuation took place in accordance 
wit~?erational emergency plan and without incident. Evacua­
tion was not effected prior to detonation because no signifi-

· cant fallout was expected on i.nbabited areas. 

ALVIN C. GRAVFS 
Scientific Director 

P. W. CLARKSON.,. 
Major General, U .s. Army 

Canmander 

.·6 Inola 
1. Figure 1 ·~ ~ 
2. Figure 2 ~ ~ 

~- of Events 

3. Figure 3 ~a.d.~ . 
•· Tab nAn - Weather~~ 
5. Tab "B" - RadSate, Narrative Sequence 
6. Tab nCN - Medical (plus addendum) 
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BEST AVAILA9LE COPY 

5 



·• 

l 

·J 
_! . 
' , 

. 

r:_. 
-~ 

" ~-

~ 

c.·.~· 

- . -

·. 
TAB B . . 

RADSAFE, NARRATIVE SEQ,UENCE OP' EVENTS 
... - . -. 

. , . . ... -· ·-. ... . 

' ,· 

. . . 

BEST AV~~ABLE COPY 
' ,,,. .. 

------·-----

,t. 



• 

... 
i 

-~ _, 

l ' ~ 
'· 

- -
TAB B 

RADSAFE NARRATIVE SEQUENCE OF EVENTS 

By the morning or B-1 day, the wind patterns (forecast and actual) 
ware favorable but the trend of the observed resultant wind patterns 
was toward an unfavorable or marginal condition. No transient shipping 
was reported on the B-2 day P2V sweep centered on a significant fore­
cast cloud movement on true bearing of 300° out to 800 miles from GZ. 
The B-1 day search by P2V out to 375 miles on a forecast significent 
cloud l!lOVement on a true bearing of 3.30° disclosed no transient ship­
ping except the General Patrick, whose course and speed would take her 
outside the hazardous area by shot time. At the midnight briefing, the 
forecast offered a less favorable condition in the lower levels {10-25 
thousand feet). Resultant winds at about 20,000 feet were forecast in 
the direction of Rongel.ap and Rongerik ·{Figure 1); how.ever, it was con­
sidered that the speeds and altitudes did not warrant a conclusion that 
significant quantities and levels of debris would be carried out so far. 
TARE Site was forecast to be well in the fall-out area and NAN Site to 
be in a fairly high intensity area. Since the B-1 day forecasts gave 
winds ten:iing significantly toward t:ra, a decision was made at the mid­
night briefing to search on B day ahead of the cloud, i.e., centered on 
true bearing of 65° out to 600 NM and to warn ships out of the 450 N1i 
minimum radius. 

The routine H-18 hour advisory to CINCPACFLT indicated no signifi­
cant fall-out forecast for popilated Marshall Islands, and no safety pro­
blems on air or surface routes except surface routes between 275° clock-. 
wise to 80° out to a radius of 450 NM with possible significant .fall-out 
in this area. No known shipping was 1n the forecast fall-out area. The 
surface radex was forecast for shot time to shot plus six hours to be 
oriented in a narrow sector to the northeast and a wide sector to the 
south, with an additional circular radexarea a.round GZ ot radius 15 milps 
(Figures l and 2). The sector pointing at Rongelap was considered insig­
nificant due to the low altitudes from which fall-out could occur and due 
to the very light winds acting on the levels involved. -

At the 0430, l March briefing, no significant change bad been ob­
served in the midnight winds received, howev~, a radsafe recommendation 
was made to move the task force ships radially. further out from the mini• 
mum of 30 NM to a minimum of 50 NU in the SE quadrant. The low level 
cloud was forecast to overrun tpe TARE camp and move on to the east with 
a ~rong possibility of overrunrting NAN. The resultant winds pointing at 
Rongerilc and Rongelap were light and were not forecast to transport sig-. 
nificant debris to these atolls. 

At 0645 the BRAVO detonation was accomplished without hazard to 
task force personnel. The b.mker firing party reported in safe, but by 
0715 the radiation levels were reporte1 rising at the bunker. These 
levels continued to rise to about 25 r/hr •. The firing party was con-

:~ ~ ~ . > ~ '~~:~ ,{ ~ :. ~ ... ~~ . '• - .. 
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sidered to be in a reasoDB.bly' saf'e position since the personnel were 
able to get into a well protected area deep in the bunker, reading 
approximately 35 mr/br •. 

. .-

The cloud tracking (by WB-291 Wilson 2) during the morning of B 
Day indicated no contamination ot consequence moving toward Eniwetok 
or Ujelang at ten thousand feet. The afternoon upwind mission far Wil­
son 2 was a 30 degree sector out to 500 NJl centered on true bearing ot 
70° b-011 GZ. During the upwind portion of the cloud tracker's mission, 
readings were from 100 to 500 mrlbr at ten thousam feet. lbring the 
morning the B Day P2V sweep in t'ront of the cloud encountered contamin­
ation earl;y in hie mission. This P2V was replaced by another, which 
completed the search out to 600 NJl • 

A report was received about 1500 on B Day that the AEC/NYOO instru• 
ment in the .,hands ot the weather detachment on Rongerilc ha.d ~ne oft 
scale. These instruments bad a full scale reading ot 100 mr/lr. The · 
oft-scale report was not viewed with concern since task force ships 
were experiencing readings (while steaming south) of mare. than 100 mr/ 
lr (The BAIROKO going as high as l.O r/br on the flight deck). Con­
sidering the distance (133 NM) and a cloud tracker at about 1945111 1 
March, reporting of zero cont8.llinat1on over Rongerilc, it was gener~ 
believed that Rongerik am the task force ships ware caught in a gene­
ral pattern ot tinel3 divided (95% less than 5 micron b.r cascade im­
pactor) particles over a wide area moving ENE to E. The weather de­
tachment was advised ot this condition. Nevertheless, the Am/NYOO 
lwaj alein Flight ABLX was requested at midnight to be run the following 
morning. lwajalein Flight ABLI pattern covers all Marshall Isl.ands 
north ot lwajalein, and up to Taongi as the northern-most turning ·point. 
Aerial readings taken on the flight are extrapolated to the ground. 

. - . .-. ..... - . 

About 2000 the task force commander waa briefed on the overall sit­
uation as wu known at this time. This included the results ot some in­
itial da11age am radaate survq information taken about noon by helicop­
ter, reparts .troll the sampling aircraft (F-84, B-.36 Featherweights and 
B-.36 Control), the first twelve hour cloud tracking mission (Wilson 2) 
and the first tew reports on the ij/12 to ijl24 hour cloud tracker (Wilson _ .. 
3). The upwind lliesion for Wilaon 3 was a .30 degree sector out to 500 
NK centered on true bearing or 65 degrees from Rongerilc, followed by a 
vectored mission to 17N l63E -to base at »Uwetok. The task force com­
mander was advised that fairly heavy contamination had been encountered 
by Wilson 2 in the sectar portion of his flight and that one P2V air• · 
craft had been conta.miDB.ted 1n about the same region. The task force 
commander was advised that the readill6s taken at ten thousand feet by 
the cloud trackers were thought to be on the o.:-der or magnitude ot that 
encountered by the task force ships. Since the only significant co~ 
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ta.mination was round in regions which confirmed the forecast cloud tra­
jectories, the requirement for IV'24 tl'n-ough JV!48 hour tracking coverage 
was cancelled. 

·As a result ot the report from Rongerik, the advisory to CINCPA.CFLT 
at 2000 hours B Day included mention of fall-out at Rongerik plus minor 
fall-out at Rongelap and other northern Marshall Islands. The fall-out 
was attributed to an Bfl2 hour change in the forecast air particle tra­
jectory for the twenty thousand foot level. This trajectory, formerly 
moving toward the ENE, was reforecast to move toward SE in a circular 
clockwise path through south to ·west. The CIYCPACFLT advisory included 
no health hazard problem for surface and air routes, rut that fall-out 
on Bikini Atoll, as well as damage to structures 1 would deley- reentry sev-
eral days. · · 

During the trip back to Eniwetok on the night of B Day, the fleet en­
countered a wide area ot finely divided (apparently less than 5 micron) 
~ticles which caused top-side intensities as high as 350 mr/hr. App­
ropriate measures were instituted by the Navy Task Group Commander to the 
affect that all personnel not essential to open deck duties would remain 
iidoors. Ship1s weather doors were closed and the wasbdown systems ope­
rated intermittently to hold down the levels • 

Based on the advisory from the weather detachment that their instru­
ment was oft-scale, the Air Task Group, on the morning or Bil day, sent 
a monitor by amphibian aircraft to check the Rongerik situation. This 
monitor upon arriving over Rongeri.k, reported the atoll contaminated and 
requested permission to start evacuation ot personnel. At about 1300 · 
the monitor reported readings on Rongerik ot 240 mr/hr at 250 feet and 3.2 
r/br one inoh ott the ground. The Rongerik evacuation was completed in 
two segments, the first group (8 people) coming out by ~30 hourl!I and .the 
second group (20 people) by 1¥35 hours.. · .. . . · · . 

The epeo~~·,,:Am~~ Iwajalein Flight 'ABLE, requested the previous 
night, had been instructed to make an in-flight r~rt upon reaching Taongi. 
(A prellminal7 Flight ABLE report indicated 1350 mr/hr on th- ground at . · 
Rongelap, 445 rilr/br on. the ground at Aili.nginae and zero tor Wotho.) Ac­
cording]J', it was.decided to start a destroyer on the "'47 to Rongelap im­
mediately and to set up a SA-16 amphibian with monitors to check the sur­
face conditions at Rongelap before dark. The destroyer was directed to 
be oft Rongelap ready' to start evacuation at dawn the following day. A 
Trust Territ017' representative with interpreter was requested to move by 
ffill from Iwajalein to arrive at Rongelap at the same time. The SA-16 was 
set up, two responsible monitors were especially briefed to make readings 
at waist height, use several meters of the same typ& for comparison and 
to use different types tor cross-check. An average reading ot 1.4 r/hr 
made in the living area or Rongelap Island by these monitors was used in 
the decision the same night to order the destroyer to conrnence evacuation 
operations at dawn. Evacuation operations began about cn30, 3 March and 
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· and wS'e completed by 10.)0 the same date. Interrogation ot natives dis­
closed that all were present except 17 who were fishing at Aillnginae. 
7ollcnri.Dg the Rongelap operEition, the destroyer proceeded to Ailinginae, 
removed the remaining 17 and proceeded to Kwajalein. A total of 17 males, 
20 females, 15 bo71 and l4 girls were removed by destroyer and disem­
barked at Kwajalein. 16 old and sick were moved at about 0930 bf FBM 
to lwajalein. Decontamination of all natives was accomplished during 
the trip to Kwajalein • 

The .full report from JFJJ/NY.00 Flight ABLE indicated Utiri.k ground 
contamination at 240 111l'/br at 165111, 2 March and 76 mr/hr at a bout 1716M, 
2 March at ~iluk, the nearest populated island to the south. Bikar, the 
nearest island to the north n.s determined to be unpopilated and contam-

. inated to about 750 111r/hr at about 160011, 2 March. Ta.ongi, the next 
nearest island to north was 1.5 mr/hr and unpopulated. Based on these 
facts a decision was made to start another destroyer to Utiri.k to an­
ticipate an order to start evacuation at daWD on 4 March. In the mean­
time a FBJI was set up to ground surve1 Utirik on 3 March while the des­
troyer was on the wa7. The infinity dose ot the Utirilc natives was com­
puted at 58 r. The decision to evacuate ns made and the destroyer or­
dered to start evacuation the following morning, 4 March.· A total ot 
47 male1, 55 females, 26 boys e.nd 26 girls were removed, decontaminated 
on the destrorer enroute to Kwajalein and disembarked ou 5 March. Ques­
tioning ot natives disclosed that all had been removed. The destroyers 
which evacuated Rongelap and Utirik we.re directed to obtain dri.nki.Dg 
water samples from these atolls. A checlc ot the water samples indicated 
tro11 2 to 28 times . th~ task force standard for 1'U.ll time usage.-

With the de~iaion to evacuate Utirik made and the mach1.ner1 se~ in 
motion to acooraplish this operation, the status or illuk waa put up tor 
consideration •. This atoll baa a populE.tion or 401. The infinit1 dose 
ns deternd..ned at less tblD 20 r, 1.e., less than the minillllra standard 
used by the task toroe tor it1 sampling aircraft crews. This was the 
major taotor in the decision-not to evacuate Ailuk. . · 

•' - .'·. :. ··:· . .· .. 
. During the ·afternoon of 2 March a directive was issued to execute 

Xwajalein NYOO Flights BAX!R atd CHARLIE. These flights cover all ltar• 
shall Islands south ot Xwaj aleln. The flights were set up on the assum• 

· ption that the twent7 thousand foot trajectory
0

could have brought con­
tamination around to the south and we!3t and contaminated some of the 
southern lvshalla. The nights were executed on 3 March. No sign!· 
ficant ground contamination was found. An additional NICO type flight 
was performed over the Gilbert Islands for the same reasons. No signi-
ficant contamination was tow:d. · 

On the be.sis ot Flights ABLE, BAKER and CHARUE, it was determined 
that no further atolls would need to be evacuated. The effort was there-
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tore concentrated on those popilated atolls indicating more than 10 
mr/br at H pl.us 24 hours and which were not evacuated. For this pur­
pose a special survey was set up under the technical direction of Dr. · 
Thomas H. White, H Div, LASL, assisted by 1Jajor Robert Crea, 5i JTF 
SEVER, to start from Kwaj alein on 5 March by ffill. 

Following the survey under Dr. White end Major Crea, the next 
effort was directed toward acquiring data on the evacuated atolls in 
order that the effects of the radiation could be better evaluated. 
The investigation included ground monitori.Dg and the taking of soil 
and water samples from living areas. Secondary purposes were efforts 
to reduce the adverse impact on real and personal propert7 of the hasty 
departure, to determine radiation data of scientific interest and to 
evaluate the ti.me ot reoccupancy by the former inh.abi tants. This et­
fort was assigned to a destroyer in order that working parties W'Ould 
have a floating base !or operations ashore and decontamination facil­
ities af'l.oat. The technical direction of the effort was placed under 
the supervision ot Dr. Herbert Scoville, Technical Director, Armed 
Forces Special Weapons Project, assisted by representatives of CASTLE 
Project 2.5a. The rebs.bilitation portion of the effort was placed 
under the supervision of the commanding officer or the destroyer. The 
party with equipment departed 7 I.larch tor Kwajalein to join with the 
Trust Territol'7 representative in a FBM rendezvous with the d~troyer · 
at Rongelap early morning or 8 March. . ·. ·~ _ 

•. I 

Arrangements were made to air ship soil and water samples to 
Health and Sa.tet7 Laboratory, Am, New York Operations Otf'ice, Atten­
tion llr. Merril Eisenbud. llr. Eisenl:ud was requested to provide the 
task force with decq information and activit7 per unit area o~ the 
soil samples and activity per unit volume on the water samples. Be 
was also requested to make such other analysis as he thought. neces­
sarr considering the unusual circumstances and ,interest in BRAVO Event. 

Detailed ·reports b7 Dr •. White, Dr. Scoville a.lld Major Crea have~ 
been distributed separately to interested agencies. Continuing surveys 
of the evacuated.atolls have been made for picking up of animals tor med­
ical studies, rehabilitation and for studies or marine life. Reports on 
these activities will be included in the above distribution as they be-
come available. · 

./ 
6 Incl 
1. RadSafe factors Considered at 

the Wea RadSate Command Brief-
ing. · 

RICP.ARD A. HOUSE 
Lt Colonel, USAF 
Chief, Tech Ops Branch, J-3 

2. l~mo for Record: with 6 Incl covering 
Rad.Safe Briefing material as presented 
at Cad Briefings for BRAVO. 

3. Discussion ot Off-Site Fall-out. 
4. Cloud Tracking Operations. 
5. JR: Protection of Transient Shipping 

During Operetion CASTLE. 
6. Analysis of Fall-out Follorlng !RAVO 

Event with 4 Inch · -S• 



:· 
J 

"J 

' « 
. ! 

I 
~ . 
J \:. <f: . : . ·;J 
. . 

-
' 

·1 
. ' . . 
• i 
.. 1 

i 

. I 

Q . . 
, 

...; 

RAnSAFE F.ACTORs CONSIDERED AT THE WE.ATHER/P..ADSAFE C011~ND BRIEFINGS 

1. Resultant wind diagram, forecast winds for HOW Hour. 

2. Surface RAD.EX: H to H plus 6 hours, bearings, radius, 
hot areas, cool areas. 

J. 72 hour cloud trajectories given by WX Officer to ad­
vise British and ClllCPACFLT. Sampling area and BU sampling 
area; need for penetration authority. 

4. Air RADEX: Not used at briefing unless requested. 
Air RADEX plotted and displayed in RadSa:fe Office. Does not 
basically affect decision. Sampline; region given by hodograph 
or 72 hour trajectories. 

5. 

travel). 

Outlooks: (Based on). 

a. Bikini (hodograph) 
-

b • Eniwetok (hodograph) 

o. UJelang (hodograph) 
. 

d. Native atolls in SE ~uad (hodograph) 
-

e. control destroyer (hodograph) 

t • J.'W tor YAGS (hodograph) 

g • Air Routes . . 
{l) Thru Wake (72 hoi.tr trajectory) 

. 
(2) Thru KWajalein CZ~ hour trajectory) · 

h. Surface routes inside 500 miles (approx 1 day cloud 
Plot ot transient ship chart at briefing (hodograph)· 

1. · CINCPAC advisory (72 hour trajectory), nattve out­
look; ~ir and surtace route.a. 

,/ 

.ilL .ABOVE mcLUDED Ir\ CLOUD TRACKlNG PLAN 

6. summary: EValuation as (very favorable) (Favorable) 
(Favorable except) (Unfavorable) Rad.Safe condition for shot 
time • 

...... }· 
1· 
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5 March 1954 

!aMORANDUM FOR RECORD: 

SUBJECT: RaaSate. Material Presented at weather/Rad.Sate command 
Briefings for BRAVO 

• 

Attached hereto are copies of material presented to CJTF 
SEVEN during the period H minus 48 hours through H minus 2 
hours·ror BRAVO Event. 

6 Incls: 
1. M/R: H-48 hrs TWX 

Briefing for CJTF SEVEN 
2. M/R: li-)6 hrs TWX 

Briefing tor- CJTF SEVEN 
). M/R: command Briefing, 

llOOM, 28 Feb. 1954• 
4. M/R: Command Brieting, 

1800M, 28 Feb• 1954. s. lJ/R: Commano. Briefing, 
OOOOM, 1 March 1954. 

6. M/R: Final Weather and 
RadSafe Check, 04)0M, 
l March 1954. · . . 

. . . 
. - .. ..._-,-:. ... -. :. 

... 
-. ~~ .. • .4 •• . 

. ·. ·, .... 

. __ ._ . .. ·.· . 
. \. .. .-·:. . '":' 

. . . -. . 

;'!. 

' • # 

I 

-

• 

~ 
R. A. HOUSE 
Lt Col., US.AP 
RadSafe Officer 
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l JJa.roh 1954 

MEMORANDUM FOR RECORD: 

SUBJECT: H-48 Hour TWX Brie ting for CJTF SEVEN 

CJT!' SEVEN 
262016Z FEB 51+ CONFIDEt~TI.AL 

OPERATIONAL PRIORITY 

CJT!' SEVEN (£™IN) x 
x 

weather outlook tor shot day follows: Clouds and weather: 

Scattered cumulus, scattered cirrus, widely scattered showers. 

Winds: surface, easterly 15 ~o 20 knots; 10,0~0, easterly 10 

x 

to 15 knots; 20,000, easterly 15 to 20 knots; 30,000, southeasterll 

lS to 25 knots; 40,000~ southerly lS to 25 knots; 50,000, 

southwesterly io to 20 knots, 60,000, southeasterly s·to 15 

knot sf Ra~~_ra out=o~ ~~rY r-..~ouble. \ 
... -

. . 

Lt Col Bonnot 
' ,· r - ~ .,.. . 
- .. 

"I . 
?J/R: Compiled by Bonnot, House and Maynard. 

. . . 
CERTIFIED TRUE COPY: 

/s/ R~A~ ··Hous~ <SOO~ 
/Tj R.A. HOUSE 

· Lt .Col. USA!' 

. . 

1 
c.D. Bonnot 

' .. 

- .. 

l 
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·- l March 1954 

MEWlUNDUM FOR RECORD: 

. SUBJ'ECT: H-)6 Hour TWX Briefing for CJTF SEVEN 

CJTP' SEVEN 

CJTF SEVEN .ENIWETOK ATOLL (ADt'~) 

CTG 7.) 

270544Z FEB 54 
OPERATIONAL 

DJMEDIATE 

OM 
KO 

Weather outlook as or 270500Z for Bravo day follows: Clouds · 
and weather: scattered cumulus, scattered cirrus, very widely 
scattered showers. Winds: surface to 15,000 feet; easterly 
15 to 20 knots; 15,000 to 25,000 teat, easterly 10 to 15 · 
knots; 25,000 to J0,000 feet, southerly S to 10 knots; 30,000 
to 50,000 feet, southwesterly 20 knots!· 60,000 feet northeasterly 
10 to 15 knots. Radsafe outlook tor En we~ok and Ujelang very 
favorable; outlook tor Bikini favorable. Request you take action 
on oont1r.m.at1on ot execute order (Item 38 Checklist). Ogle and 
Graves and Reeves recommend confirmation. Bruton interposes no 
objection. 

l ·l 

LTCO~ BONNOT · LT COL C D BONNOT 

·. 
CERTIFIED TRUE COPY: 

~ / , 
R • .A. House 
Lt col., USil' 

M/R: Members present: Graves, Ogle, Reeves, Bonnot, House, t:aynar, 
Dr. Graves called Adm Bruton. RAH 

.. 'I •. •• 

. . .. -~: ' .. 
..,,. 

. 
., # 

I --- .... ____ .. __ :,__-__ _ 
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1 :March 1954 

MEMORANDUM FOR RECORD: 

SUBJECT: command Briefing, 1100, 28 February 1954 

Members present: Gen Clarkson, Gen :McGinley, Dr. Graves, 
Adm Bruton, col cov1art, Lt col Harbour (in lieu or CTG 7.4) 
Capt ~aynard, Lt Col Bonnot, and Lt Col House. 

1. In general, the bodograpb gave a forecast surface radsx 
in the low levels ( zero to 15,000 !eat) at about 50 miles in 6 
hours, gentlrally orientated to the west south west in approximate­
ly a JO degree sector. In the high levels, the radex gave a 6 
hour pattern centered on approximately 65 degrees in a narrow 
cone approximately 20 degrees wide. 

2. The 72-bour cloud trajectories indicated all levels in 
a narrow band generally 65 degrees true from ground zero except 
the 10,000 foot level moving generally east through north to. 
west and a 60,000 foot level moving southwest and then west. 

). Radsate outlooks were given as follows: 

a. Bikini atoll: Favorable. 

b. Eniwetok atoll: Favor~ble. 
. . 

c. Ujelang atoll: Very favorable. 

d. Native atolls in southeast quadrant;. Very favorable. 

e. control DDE: It was recommended that the controll DDE 
be moved from a position 90 .miles v;est or Ground Zero to a posi­
t! on 230 degrees True, 90 miles from. Ground Zero. 

/ , 
t. ATF and the .YAGS: The plot or the YAGS and ATF 

courses !ran about H minus 24 hours to H plus 2 hours was indicated. 
In general, from about H minus 5 to about H'minus J hours the 
ATFs and YAGs courses run approximately 15 to 20 miles from the 
armed device and the ATF departs from a position on the edge of the 
low altitude radex at about H minus li hours to a position approx­
imately 35 miles south of ground zero at H plus 2. The movements 
of the YAGs and ATF were presented for whatever cons1deration 
was necessary in view of their close proxi.mity to the device and 
the radex • 
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g. No closure was reco.mJIJ.ended on air and surface 
- routes through Wake and Kwajalein. 

\ ·h. No transient shipping was reported within 50;J 
~les of Ground Zero. It was pointed out that B minus 2 and B 
minus 1 P2V sweep had been sent out on head1ngs or JOO degrees 
and 330 degrees respectively. This was based on earlier fore­
casts. Since the winds shifted around to a narrow band to the 
ENE, it was recommended that a B day P2V sweep along a bearing 
line approximately 65 degrees be laid on. 

1. It \'Jas recommended th.at CINCPAC be ad.vised or the 
following: 

(1) 72 hours trajectories. 
..... . 
(2) Very favorable outlook ior native populations. 

(3) No interference or the air and surface routes. 

j. It was recommended that no change be made in the 
posi ti ~n or the task r_orce ships. 

4. In summary, it yas recommended that RadSafe conditions 
be considered very favorable on all points, but only favorable 
at Bikini shot atoll. · - · -

... 

. ' 
-~ 

' -' ·- ~ . 
.. .. "'. l ' 

'· 
. . .. · ·._~:··.-. 

. : . ~ -: --· .. . . ~ _:- . _, .. - .. ·: ~ . ; ·• .. ... ~:. -~-·-. ·. 
_,· ... 

'.; •,~.·;_~ .: I • • .. ' - . ~- . . . 

'·. .. · 

2 
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I 

-~ 
R. A. BOUSE 
Lt col., usa 
Radsate Of:t'icer 
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l March 1954 

MEMORANDUM FOR RECORD: 

~,. SUBJECT: command Briering, 1800, 28 February 1954· 

L!embers present: Gen. p.w. Clarkson, Dr· A·C· Graves, Dr. 
Ogle, Dr. D •. Sewell, Gen. E. McGinley, Mr. J. Reeves, Col. 
Cowart, Capt ~aYDard,_ Lt Col Bonnot, Lt col House. 

1. In general, the 1100, 28 February 19.54 briefing was 
confirmed except indications were presented that conditions were 
getting less :favorable. · 

---------------- --
2. It was agreed to let the execute decision remain firm 

until the midnight briefing. 

l(J. ~ 

c~-. 

-c 

, ... _ 

. .. ·, 

,· 

, .. 

/ 

i' 

R. A. HOUSE ~ .. 
Lt col., USA!'". 
Rad Sa1"e O:fticer 

f • 
J 

: . , ... 
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l March 1954 

:MEMOF..ANDUM FOR RECORD: 

SUBJECT: comm.and ~rier1ng, 0000, 1 March 19~4 

: ~ . . .. 
~-~ 

. . ~ 

Jr:e.mbers present: Gen. P.w. Clarkson, Gen. E. UcGinley, 
Gen. H. Estes, Dr. A.C. Graves, Dr. W. Ogle, t:r. J. Reeves, 
Dr. D. Sewe~l ·I Capt. W.I.. Knickerbocker, Col. W.S. Cowart, 
Capt. R· h. ~aynard, Lt Col c.n. Bonnot, Lt Col R.A. House. 

1. In general, the forecast presented at ~he midnight 
briefing was confirmed, except that in the levels betYleen 5 
and 15 thousand feet the forecast was light and variable. In 
an attempt to delineate direction to these winds, it was 
determined that the best forecast that could be given was for 
the 10 thousand toot level. This was forecast to be v;esterly ·· 
at 10 knots as the most pess1s.mistio situation. consequentl7, 
the hodograph plot was made using the .10 thousand toot westerly 
wind in order to present the.most pessimistic situation which 
would ooour. '?Ai~:J'~~•!UM fl!! reaultan~: wind_a iJl.· t~~~c~.f 
ot Konplar-...:.tilllft' , - . 1aerec!-:tha'·· ~--

di.tanoe ·'t.-~song~:ta»--amt:- KoD:sertr b:ilf.•~..,tt-~s~~.r..-,:ir 
11~·.,••irwez1-'-11t9telli'PticY:!!f'r.: _::j_h~~XO.~os!'.:...~~~ .... 
:rrmrtls& 1aaelri'11dcteaiiiJt~Ue ~if:ff!!!O.o:Jl9nge~ap wo~~ -· 
haTF1'nr~-.r)'B"~i:l9~-P."!fRl~~-~Oo~ever i 
s~tta• earLatJII)'~fDl7il~• ~Oul4_.be _h•aY11J'.:..·~ontwnateCY, · '.·.; 
aim-_,.·1•91Wly. m;:-- Thi~hodograph gave two gene~al tall-out · · 
areas. ·· Th•·-lower level running from 260 degrees. around through·· . 
south to 90 degrees with a six hour tall-out line __ in the direction· 
ot \be populated atolls in the southeast quadrant about 15 to:·•. · 
20 miles out tram ground zero.· The high level radex· ran from · _ 
about 45 degrees to 80 degrees with a six hour fall-out line to · · 
70 miles. (Since·the 6 hour fall-out lines were comp~ted on about 
100 micron.particle size, it was recommended that the distance 
be doubled tor satet7. This amounted to· considering particle 
sizes down to about 70 microns). 

·. / 
2. No change 1n the 72 hour cloud trajectories. 

). RadSate Outlooks were ~odified as follows: 

~~,!'~~·~.' chaJJged .:.!rQlk;. ~!,YO~~~·~~tci~c~ia•ora ble 
. . .... --....... -

b. Eniwetok atoll remained very !avoreble. 

~ c. Ujelang atoll remained very favorable. 

I BEST AVAILABLE COP\6 -
_, 

... -



; 

t
· .. 
. . 
;,· 

-
d. Native atolls ill the saitheast quadrant were dis­

cussed at this point and elsewhere in the briefing. The net result 
ot the forecast was that these atolls should remain favorable due 
to· the tarecast long time ot travel for tall-out to these places. 
Specifically, Wotho and Rongelap v;ere considered by name and. 
position, these being the closest native populated atolls in the 
vicinity or ground zero. 

·. -· ~... ·. 

e. control DDE: f No change recommended over the change 
made at the 1100, 28 February briefing. 

. .... .... 
·. . . . -

t. ATF:. It was recommended that the ATFs H/2 hour 
posftion be changed f'rom 35 .miles outh of GZ to at least .50 miles 
south of' GZ·. .... · 

g. No closure \'Jas recommended on air- and surface 
rout es through Wake and Kwaj alein. 

h. No further shipping was reported within 500 miles 
ot GZ. 

. . 
1. An advisory to- CINCPACFLT and CINCPAC was recommended 

in conformance with the above.-... . \ ~ . \. ...... . . ., . . . 
. j. Task Force Ships: It was recommended that, due to the 

close proximity of Task Force ships to the outer edge of' the six 
hour fall-out, these ships be moved further out an a radial line 
to at least 50 miles.-. · ~ · .:: ._. . :· · .·· _ .. --. ~: . 

. , 
t ... 

. . . .. · .. 

, . -

·. 
'/ .. 

. . . / 

FJE!rrAVA!LABLE tZOPY 
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1 ~arch 1954 

. MEMORANDUM: FOR RECORD 
- . 

SUBJECT: Final Weather and RadSafe Check, 0430, 1 March 1954 

JJembers present: Gen P. w. Clarkson, Gen O. P. Weyland, Ir. A. C. 
Graves, Gen. H. Estes, Dr. W. Ogle, Dr. D. Sewell, ~. J. Reeves, Col 
W. S. Co~1art,. Capt R. H. 1laYDard., Lt Col C• D. Bonnot,' and Lt Col R. A. 
House. 

1. The original' forecast made at mid.night (both weather and radsafe) 
was considered the best available condition for shot tilm. 

2. The general recODmendation for this briefing was one Gf minimizing 
the effects of the low level northerly and wasterly winds. The recoamenda­
tions as given at the midnight briefing were restated. 

... 

R. A. Hous,g 
Lt Col USAF 
RadSa!e Officer 

~~~ : ' ·, -

l ;· 
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DISCUSSICN OF OFF-SITE FALU:>UT 

Fallout oft-site followed the pattell'l inrnediatel.y established at 
and adjacEl'lt to the proving ground where the cloud in general moved 
east north easterly with prevailing winds. Task force abips aouth~st 
ot RD received the first fallout, being cm tile· eouthem:e.tge·of.·tb. r- ~ -
main •trip ot contaminaticm. Fallout on the ships ranged from in­
tmsities or 1500 milllroentgens per hour on the BAIROKO which was 
closest to the center ot the fallout path to a fe« milliroentgens per 
hour on vessels tart.her south. · 

Fallout beg~ at Rongerik Atoll at 1348 ho~rs, l !!arch as sho_;'-~ 
by a sel!-recording radiation detection station placed there by the \ 
NYOO !:EX: and operated by personnel of the Air Weather Station. This : 
instrument went or1· scale at 100 mr per hour at 1418 hrs 1 l.!a.rch. 1 

Based upon query from air weather personnel a monitor was dispatched. · i 

with the supp~ PB)( on the morning of 2 l!arch. A ground reading ot 
2CX>O mr/hr wa.s obtained at ll.15 by the iwnitor who evacuated 8 ot the ... ,.-
personnel on hie 01'11 initiation and recommended evacuation of the re- i; , 
mainder as soon u possible based. upon the high radiation levels. This 
was concurred in and the remai n1 ng 20 were evacuated. by Pmf at 1645, 
2 March. Calculations estimating the dose received indicated that pe:w 
sonnel evacuated. at 1115 would have received SS· r a-Od the remainder 
9S r. This was in fair agreement with readings ot tilm. badges on per­
sonnel. lla.ximum film badge reading w&a 9Sr representing 3 men, 52r 
for 1, 44r tor 1 1 40r tor 9. Average dose tor all personnel, 54 roeat-
gena. ,~ ,_ ...... 

Inasmuch as the data trom Rongerik is the ooly data showing exact 
time the fallout occurred at any location east ot the proving gromid 
and.adjacent to populated. islands a!fected by substantial radiation; 
its importance 1• such that calcul.ation ot dosages received b7 native 
populations are ba~ed uixm it tor time ot t&llout in those locations • 
.A detailed anaqsia ot this data is therefore appended in the medical 
tab. '··-

Surve7 qt _Rongelap was made by Pattem ABLE ot Security Patrol 
Squadron (Patron 29) with NYOO Scintameters aboard on 2 l!arch and tound 
an estimated reading ot 6750 mr/hr. (Later. calibration tor aerial survey 
equipnent revised this to lJSO)'. Based on thi• and its proximity to 
Rongerik it was decided that it would probably be necessary to evacuate 
the atoll. Consequmtly', the ~HILIP, DDE 498, was dispatched to reach 
Rongelap on the morning of 3 !!arch. In the meantime a PBU was sent to 
ground sunrey the atoll and at l.830 hours 1 2 l!arch, ~heir ground survey · 
showed a reading ot 1400 milliroentgens per hour. Calculation of dosage 
to .3 llarcb indicated. about llO roentgens so the order to evacuate was 
given. The destroyer PHILIP evacuated the natives by 0935 to 1025, 
.3 March.~ Calculation ot the total dose indicated that lJO roentgens were 
received. Detailed calculations are appended in the medical tab. A total 
ot 65 nati-,es were removed, 16 natives (the old and sickest) by FBl! and 

49 by DDE. ·eesr AVAJLAB 
LE COPY 
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· Inasmuch as some natives of Rongelap v:ere reported to be on 
ilinginae, the atoll was surveyed, 17 natives located, and an intensity 
of 445 mr/hr was found. Evacuation was complete by 1000, 3 J.:arch. The 

· dose computed for this group is 80r end details are appended. 

.lerial survey of Utirik by ABU Pattern indicated 620 mr/hr at 
1651 hrs, 2 l!arch (later re-calibrated to 240 mr/hr). On 3 !!arch 1345 
ground survey indicated 160 mr/hr. Decision to evacuate based upon fact 
that estimated dose at time of earliest evact:ation would be 1,3r. Evacu­
ation complete 1245 hrs, 4 l:arch. Estimate of dose to actual evacuation 
time was 17r. 154 natives were evacuated. Calculations appended in the 
medical tab. 

C The oniy other populated atoll which received fallout or any con-
~equence at all was Ai.luk. ABLE Fattern indicated 95 mr per hour at 

1845 hrs, 2 l!a.rch. Eased upon the best estimate of fallout time it was 
calculated that a dose to infinite time would reach approxi.n:ately 20 

: roentgens. Balancing the effort required to cove the 400 inhabitants 
· against the fact that such a dose would not be a medical problem it was 
decided not to evacuate the atoll. 

---
Indications from aerial surveys indicated substantial fallout 

-.,occurred on the unpopulated islands of Bikar and Taka. 

. Very minor fallout occurred in a south\"1esterly and westerly direction 
on .Ehiwetok and Ujelang Atolls but levels did not exceed l<A:.ir per hour 
at &iiwetok nor Jmr per hour at Ujelang. This was apparently very fine 
pai:ticulate matter carried by the low trade wind component. 

.l detailed plan wu made to make ground surveys of all islands which 
had fallout in excess of' lQnr per hour at estimated. fallout time to ·pro­
vide ~formation aa to decay rate and verification ot estimation of doses. 
Water and soil samples from these surveys were shipped by air to HASL, NY 
peration• Office, Attention: llr. l!erril Eisenbud, !or detailed analysis. 

R.~ 
BEST AVAILA.8Le copy / 

Lt Col.Onel, USAF 
Ch. Tech. Br., J-3 
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. -CLOUD TRACKING OPERATIONS FOR BIUVO 

8 ~arch 1954 

l. SIDDiARY: . 
. .... . . . . 

• The BRAVO Air Rad sate Operations were conducted 
essentially as planned.· No hazardous air contaminations were en­
oountered by aircraft other than the samplers. Several aircraft 
and crews were exposed but the levels encountered appear accept­
able :from. both a health B.Jld a decontamination aspect. communica­
tion and control ditticulties made it difficult it not impossible 
to :forecast .the :fallout 1n the Roogerik/Rongelap areas. steps 
have been ~ak:en to remedy the defects which became apparent during 
BRAVO operations. 

2. GENERAL: 
.. · . 

Cloud traCking 1.o:t'ormation tor BRAVO was derived tram 
:five sources. The manner in mich eaoh ot these :functioned during 
BRAVO will be discussed individually in subsequent paragraphs •. 
These sources were as :follows: 

Sampling aircra.tt reports. 
sweet-sour reports. 
Special Cloud tracking :flights. 
Weather reoonnaissance flights • 
.AFOAT-l flights. 

. '· r . 

3. S~G AIRCRAFT REPORTS: .. 
. . .,,, . ' .. . . ~ ., ... ~- . . . . ~: ....... -. . 

Thes~ ·-;-epo;ts were \n~~it~rid and· recorded .. bf Rad· sate 
personnel aboard BO~Y Tili trOlll plus two thru plus seven · 
hours. Intor.mation derived troli these reports indicated the · 
sampling aircraft~ were working the south 8.Jld southeast edge . · · 
ot the cloud and tlleretore stayed in the immediate vicinity ·of 
Ground Zero. Because.of the altitude of the sampling operations 
(30,000 - 4S,OOO ft) there 1s little relation between the opera- ·· 
tion ot these aircraft and subsequent air or ground contamination. 
Thia aata, however, does assist the Air·. Rad sate· Otficer .dm ob- · 
taining an overall picture ot the dispersal ot radioactive material 
No reports ~r cloud LJovement were received from the control B-36 
airoratt. ~. ·: · . · - / · ·: ·'.· 

4. SWEET-SOUR REPORTS: 

Thes~ reports are submitted by any aircr'att encoun~ering 
radioactive contamination and not reporting by other means. No 
such reports were received during BRAVO. This ~s not surprising 
since aircratt other than the samplers and trackers (reporting by 
other means) seak to avoid areas in which contamination is sus­
}?8cted. 
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S. SPF.CIAL CLOUD TRACKING (V.'ILSON) FLIGHTS: 

a. The first of these flights, Wilson 2, was directed 
by Rad Sate to pre-planned post-shot se&rch. This required the 
aircraft to remain in a holding pettern track approximately so 
miles \'lest ot Ground Zero from plus two to plus five hours. 
This portion ot the track was designed for the purpose of de­
tecting radioactive cloud movements toward Eniwetok Atoll. on 
BRAVO the maximum activity encountered was less than 15 mr/hr. · 
Through a misunderstanding ot control procedures, Wilson 2 over-· 
stayed in the holding pattern. vnien Rad Safe realized this fact, 
CIC was requested to order him into the previously designated 
search sector at once. The delay, howev.er, resulted in this air­
craft being well behind and to the North of the cloud segments 
thct must have caused fallout on Rongerik and ~ongelap. At l550JJ 
the ·aircraft reported its maximum reading during this flight. This 
was reported as being betv•een SOO and 1000 mr/hr approximately 
150 nautical miles from Ground Zero at a bearing of 60 degrees. 
This and the subsequent data appeared to verify the forecast cloud 
trajectories which indicated the upper cloud segments.~ould leave 
the Pl?G on an approximate bearing of 70 degrees, thus avoiding 
the populated atolls. Wilson 2 subsequently reported in-flight 
difficulty with the instruments used. 

b. on the b8sis of the results ot the Wilson 2 flight 
the second tracker, Wilson ), w~s instructed to search the same 
general area but to proceed further East to define the rate ot 
cloud movement. At approxiriiately 200014 information was received 
indicating the possibility ot some contamination in the R9ngerik/ 

· Rongelap area. .A message was 1mme diately dispatched to Tg 7 .4 
requesting Wilson 3 to alter his search area in such a manner as 
to co~er the populated area to the East. communication delays 
prevented Wilson 3 rrom complying with the_ request. This plus 
tbs tact that no exact instrument readings (instead a range ·ot 
readings) were reported made interpretation ot cloud tracking 
data dif ti cult • · · · . 

I 0. . subsequent Wilson flights ( for plus" one da.Y) were . -
cancelled when it appeared that no air contamination problem ·ex-
isted at that ti~~._ ... /. · .. 

6. WEATHEeRECONNAISSAUCE FLIGHTS: 

Two Peirel Juliet Weather reconnaissance flights were 
flown on plus one day. These flights were flown to the south and 
to the southeast and indicated essent1'11Y zero air contamination. 
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7. AFOAT-1 FLIGHTS: 

.AFOAT-1 sponsored flights from Hawaii indicated a maxi­
mum air o~nt~nation ot less than 1 mr/'hr in that area, (3 March(. 

·Similar flights from Guam reported tenths of an mr/hr as a maxi­
mum reading. This was encountered 4 liarch, 100 nautical miles 
west or Ponape at ;coo tt. 

8. INFLIGHT EXPOSURES: 
. .. ·, .... 

As expected, several aircratt, including samplers, 
cloud trackers, evacuation aircraft.and P2V security sweep air­
cratt, encountered areas ot air contamination. In all cases it 
appears that the ~xposures were well under task force limitations 
tor a health point of view. standard decontamination procedures 
are expected to be effective so th~t all aircratt should be re­
turned to service well prior to the next shot.· The P2V security 
sv;eep sectors will be .modified on future shots to reduce the 
possibility of contaminating these aircraft. 

9. CONCLUSIONS: 
,. .I • ~. . '. 

a. The Air Rad Safe o:!_)8rations tor BRAVO were generally 
successful but several changes in procedures are being .made (see 
below) to provide more timely and accurate data. · . . . .. 

b. No hizardous areas ot air contamination were en­
countered although fallout in the Rongerik/Rongelap area would 
.make it probable that such contamination did exist for a· short 
period &t those atolls. - : : · ' · · 
. . ~ ... ·-·~ : . . :'. ~ .. ~· ~ ~~l- -'.~- ~ : .. ~- :~·.: .· . . . ~ w •• • ' .. : • ' 

. 0. I.mproved monitoring, dat·a reporting and oommiin1oa­
t1ons taoili ties· are_ required. -:. · ~·... . . -: , .~ ·::·, ,; :· .. ··. 

: ,.· ·, •• • •• : •• • ....... "t~ ·~;"~ ... :--~~~ 1~~·-·.· ~-:· .-.... ·. ~.-./·. ~ ~ -~-·:'- -.~':·' .. ·_ 
· .: .:· · d; Lower. search altitudes 11JB.f improve the. ability to 

cor!-elate air, oont8.minat1on.-w1 th subsequent :t'allout ~ · - . . -
... ·_,_ .· -~.' ..... ·; .; .. /·i~:..·. . - . . ~ ' •. . . : 

· · ··~· No hazardous fallout appears likely ln th~. Hawaii, 
ponape or Guam areas•-if,~~;-~·-:. '. · • _ _..: ·,. . :i-, _ _. ·'-::_,~"> 

~ . :_ ) .. ;:: ~.~:;::;!:".·~·:~~~~~ :~-.:~~~:;: ·~ .. ~ .. ~ ·~ .:'"::: .:.; :·. . . _:.: .. ~ . ...·- ' '.. .. .. 
t. · In flight ·axposur·ea ot Task Force personnel appear 

well within established lWts. , .. · 

io. -imcoMMENDiii~Ns( ·· · ·· .:. ~ ·' .· 

,. • 4 • • .. ·., .. '• ···; .......... • •• ~. 
I • 

a. ~ CW ·contact is required between BOUNDARY TARE and 
WILSON aircraft to insure better data reporting and control. 
(This has been requested) • 

. b. A TIB radiac instrument should be carried on all 
WILSON aircraft and exact radiation reading should be reported. 
(Has been arranged) • 

.. ., 
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10 M!l.roh 1954 

SUBJBC'l't hotection ot Transient Shipping During Operatima CASTL! 

· l. Ia order to proovide protection tor transient ahippi!Jg in the 
region illmedi&telT outside the lm.wetok/Bik1.n1 Danger Area during 
Operation CASTU pl.a.nning factors ware established and a plan of 
action placed in etteet as tollowsi 

a. Planning taato:i:-111 

(1) CASTLE clouds mare than 24 hours old should not be 
hasa.rdoua • 

(2) 24 hom- traTel ot a CASTLI cloud 11bould be approx!-· 
u.teq SOO nautical .Uea. 

b. Pl.mu 

(l) The Commamc in Chief', PaoU'io 1'leet aa requested 
to mk• adftllOe diveraioDll ot shipping outside a 

· . aeotor area troa aouthwest clockwi.ae through north 
to east to SOO nautical. all• 1'roa grown sero troa 
B to B p1ua 24 hour•. 

(2) 

(3) 

(4) 

P2V airoraft were planned to mep the aipiticant 
forecast aector ot olowi tranl, ulli.Dg Tiaual am 
saarcb radar aetboU ot sightina• cat to 800 n&11• 

· tioal allea on D-2 a,., oat to 600 nautical. all• 
Oil D-1 dq and, U necNaa17, in front ot the oloa.4 
Oil D dq. P2V aircraft aren WC'e cl1reoted to et• 
feet diTeraion on all ships sighted 1D the aeotor 

. area OD D-l am D liq. 

IB-29 aircraft on routine weather reconnaissance 
llissiona ware directed to report all 111gbt1ng11 ot 
BUrtaoe shipping enooantered. All aightinca were 
to be re~ed to the Radar center (CIC USS BilROKO) 
in the ro 7.3 neet. - -
P2V aircraft and destroyer aeourit7 sweeps we.re di­
rected. tor the Eniwetok/Bild.ni Danger Area. Intor­
aation from thea e neeps was channeled to the Radar 
center (CIC USS BilROIO) • 

a·esr AVAILABLE COPV 
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MEMORANDUM FOR R.EX::ORD (Cont'd) 
SUBJ'!m'1 Protection ot Transient Shipp1Ilg Durillg Operation CASTLE 

(S) Information from all the above sources was channeled 
into tbs taalc force headquarters for evaluation and · 
consideration at the Weather/Radsa.t'e Command Brietiogs. 

2. The results ot the above errorts for BRAVO were as follon: 

a. ill known transient shipping 1'8S diverted outside the 
hazardous tall-out area. The Pe.tapsco (AOG-1) was sailed 
from Eniwetok to be out or the hazardous area bT shot time. 
The Trust Territory ship M/V Roque n.s operatin~ outside 
the designated sector (from Jrwajalein to UtirikJ, arriving 
at Utirik on the morning of 2 J!arch 1954 and departing Uti­
riJc· on 3 March 1954. The Roque 1ras subsequent~ located 
and monitored at JJajuro and foum to have insignificant 
levels or radiation. The Jlerap1 was em-oute .f'rom Honolulu 
to Eniwetok hlt·•ell outside the designated sector area at 
shot time. The Merap1 was monitored upon arrival. at Eni­
wetok a.M fon.nd not coDtaminated. 

b. Based on the ·forecast significant cloud tranl. (forecast 
made OD the rdght or B-3 dqs) the P2V sweep tor B-2 dqs 
n.s directed along true bearing 300 degrees from ground 
sc-o. Bo ships ware sighted on this sweep. Based OD the 
B•2 day sbot time forecast, the P2V sweep tar B•l day na 
directed along true bearing 330 degrees to a distance ~ 
375 nautical lliles. The reduction in distance was based 
on forecast reduction in' resultant wind apeeda. This snep con­
tacted the USS General Patrick at 17•jtt, 162-0)X on ·course 
266 4esreea, epeec! 16 lcnots, at 12~, 28 7e'bruary 1954. As 
she wcul.d. cl.ear the designated sector b,r •bo.t time, she wu 
not dinrted b.T the patrol airar&n. Based on a re-forecast 
(made on B-1 dq) ~ the significant clottd movement tor B 
da7, it ns decided to search in adn.noe ot t~e cloud alona 
bearing 65 degrees true tro11 gronnd zero out to 600 nautical 
Iii.lea. Two P2V' 1 ware used. The tirst ot these became con­
taminated early 1n its mission and waa toreed to return to 

· bue. The second wu directed to piclc Up the search in the 
approximate location or the prel'ious abort and CE.rr7 it out 
to the 600 mi.lest The onl,y contact reported. by these air-
craft wu the Patapsco (AOG-1) sighted at l2-31H, l?0-48E, 
at 193511, l J/arch 1954, course 30 degreea, speed 10 knots. 
The Patapaco wea turned to an easterly heading at 20JOM, l 
Jlarch 1954. The·Comme.nder in Chiet, Pacific Fleet was ad• 
rlsed later to have the Patapsco monitored UpOn arrival at 
Honolulu in the evant a check em-ouie could not be accor:::plished. 
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EllJJU.mJK 1Cll RICORD (Cont• d) 
SlJ'BJmra Protection ot Transient Shippi.Dg TAiring Operation CASTLE 

•• Between 26 J'e'brual")' and 1 March 1954, WB-29 aircraft pc­
tcraed weather and cloud tracking missions 1n all four 
quadrants .troa grown sero. Bo s urtace shipping wu sighted 
on these missions, three ot which were fiown to the east 
northeast or ground sero, one on Z'l Februa.r7 and two on 1 
March 1954. 

d. The P2V and destro1er search ot the Eniwetok/Bildni Danger 
!rea madem contacts. u a 11atter ot interest, a destroyer 
securit)r sweep on 17 Febur&l'J 1954 encountered one Japanese 
.fishing vessel, the ~gikenajino1okonp1ramaru, 26 nautical. 
llilee on true bearing or 40 degrees from Eniwetok Island. 
Thia ship was escorted toward the northern tdge or the Dan­
ger Area and le.tt on· course 315 degrees, 9 knots with the , 
reco11111endat1on that air patrol obse:rTe its subsequent move• 
aenta. Bo further contacts rith this ship ware reported • 

•• .A• a •1lllmlr71 the CIC BilROKO na contacted period1call1' 
pre-1bot. am reported no transient shipping 1D the area. 

• .. -·":'·' 

·./· 

~ 
R • .l. BOOS& 
Lt Col, 1JS.l1' 
Chief', Teoh Branch, 1•3 
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PAT'l'ZRN·OF FALL-OU'l' FOLWWING BRAVO EVENT 

i (Combined Anal;yses - Immediate and One Week after BRAVO) 

1. General,. The pattern of ultimate tall-out of radioactive particles 
has been established utilizing in the cases of the most critical area (i.e. 
bearing about 0500 True, clockwise to 120° True from Ground Zero) the follow-
ings -

a. Aerial survey by P2!i employing NYOO-AEC survey equipment, with 
readings in mr/br extrapolated to ground level. 

b. Known ground readings taken at some atolls learly and later) 
used with their time and intensity lactual observations) to get a feeling for 
the overall situation • 

c. Resultant wind pattern to establish best ~d for period from 
H minus 1 hour lUSS CURTISS Observation - BIKINI) to H plus 8 hours (Rongerik 
sounding} together with the H minus Jt hours (Rongerik OJO<l&) to piece together 
the wind pattern above the tropopause. 

d. Since the Rongerik (NYOO-AEC) survey meter trace established 
initial time ot arrival ot fall-out, this time was used in coordination with 
resultant wind at the cloud level which passed over Rongerik. This level was 
251 000 feet vector. Its average speed from Ground Zaro calculated .f'roll 
resultant wind plot was l0.4 milesfhr. At first, there was considerable 
difficult7 in making fall-out arrive from the stem ot the atomic cloud (0-
55,000 feet-tropopause) at Rongerik in 8 hours. The l0.4 milesfhr above 
would make cloud arrive at Rongerik at about H plus 12 hours. However, b7 the 
method ot plotting the entire cloud height (which is believed to be about 
100,000 feet) for which there were available winds to 951 000 feet, and with 
the assumptions listed below in constructing shadows (tall-out) ot stem and 
muahroo.11, there are obtained 2 areas - elliptical in_shape, generally east ot 
Ground Zero and superimposed on each other (Appendix I). The suggested fall­
out area (blue) for the stem 1a oriented about O?r:i' True .trom point SI ot 1 

Growid Zero, distant 35 miles and with a 200-mile major axis, 100-mile minor 
ax:ia with a series ot extremely hot elliptical envelopes emanating f'rom Ground 
Zero out to about llO miles. Superimposed on this area (red) is the suggested 
.mushrOOll fall-out pattern which is en ellipse oriented 0800 True, 40 miles 
tro1D Ground Zero, major axis at least 180 miles, minor axis 45-\JO miles. It 
is assumed that the cloud dia.'Deter in the mushroom for the period in question 
waa at lea•t 70-100 miles. This shows therefore, that the early fall-out at 
Ronger1lc could come easil.1 from ~e mushroom - large particles by H plus 8 
hours, and since· the superimposea fall-outs from stem and mushroom cross the 
northern half ot Rongelap Atoli, one would expect these islands to be exceed-~ 
ingly high with their radiation levels. This might be likened to scavenging 
ot the hot stea material b7 large particles from the tropopause and above. 
However, the major hot fall-out element_ must come from the stem debris. 

The asswuptions used in the rough construction of the· ellipse for the 
whole cloud ares (LtCol Luleji.en report on Fall-out - .ARIC, SECRET, RD): 
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ll) It wind shear is <loO for the levels in question, minor 

axis is 1/8 to 1/4 of the major axis {which is the entire vector for levels 
looked at). lThis is case of 0-5,000 feet winds and 5-201 000 feet winds.) 

(2) If wind shear is > 10° but <:. 1200, minor axis is t of major 
axis. This is case for 201 000 feet winds to tropopause, and so~e?Zhat less 
for 651 000 to ~51 000 feet winds. 

(3) It shear at levels making up vector under study is .> 120° 
draw circle with_ diameters to entire resultant vector. 

CONCLUSIONSs 

1. From overall fall-out picture, it is concluded that fall-out may 
have reached Rongelap Island and Ailinginae later than the pessimistic time 
ot B plus S and H plus 4 hours, respectively. 

2. From initial land survey reports on Rongelep Atoll with levels at 
Erippu Island (NE part of Atoll) still at 2,8 to 3.5 r/hr on B plus 7 days, 
the picture for heaviest fall-out patterns north of this area is establisned. 
The relatively light fall-out at Utirik (ESE of the hot area), higher levels 
ot intensity at Bikar (East and downwind of the hot area, i.e •• 6 r/hr at H 
plus 33 hours almost in downwind line with the superimposed ellipses or hot 
areas but definitely beyond the hot shadow), confirm the belief in the assumed 
area of hot fall-out pattern above. liotho (SSE of the area and from Ground 
Zero) received practically nothing because resultant vector wind speed from 
the ste11 and, perhaps some of the mushroom fringe, was so low in velocity 
through the SK to South from Ground Zero. Eni;;etok received at about H plus 
ll hours a bllild up to about 10 mrjhr tor a period of about five hours. 

3. Thi• t7P8 ot analysis gives a feeling only for pattern ot fall-out 
because it does not tell exactly men the fall-out arrives. However, it is 
apparent that the 200-300 plus roentgens ·lifetime dosage line passed on or 
close to J.ilinginae, Rongelap Island and Rongerik which are at 80-100 miles 
in cases ot Ailinginae and Rongelap and lJO miles to Rongerik from Ground 
Zero. The 11 000 plus roentgens lifetime 4~sage_lines are exceeded as one goes 
north f'rom Rongelap Island to northern islaDds of that atoll. This analysis 
is based ons (1) logical use of wind patterns existing during shot time to 
fall-out, (2) multiple shot (tower or ground) fall-out pattern data from 
Nevada Proving Grounds over last 3 years, and (3) experience and data from - ~ 
M-uIKE (limited cross-wind and upwind) and CASTLE-BRAVO itself • 

I -4. Rongeri.k radiation in~nsity levels are known at onset and evacuation 
time; calculated roentgen dosage agrees with actual observations from film 
badges at this iite 

s. The heaviest fall-out pattern v;as expected to pass north of NAN and 
east northeast from Ground.Zero • 
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6. The levels of radiation intensity at the distances of Rongelap and 

Rongerik were much higher than expected, and sooner than expected since 
necessary information in this range of yield for surface shots today is the 
result of some scaling, up from much lesser yields, interpretation of upper 
wind field patterns, coupled with forecast changes and experience of indivi­
duals with such limited data as IVY-MIKE:, GREEI-t1iOUSE-DOG, EASY, GZORGE and 
ITEM. 

7. A.rt.er seeing BRAVO cloud project pictures (taken from an airplane) 
with large quantities or visible particulate matter falling through the 
cirrus deck above the camera plane from tropopause and above, ~ind data to 
great heights (i.e. up to at least 100,000 feet) is a must for shot time 
since the fall-out problem for surface or near shots or large yields can be 
a definite ttmction ot the mushroom as well as the very hot stem of the cloud. 

Appenaui ~~ 
· I. - Plot ot General Fall-out 

Pattem. --y...:t-~ 
II • Forecast and Observed Hodo- . 

CAPT, USN 

graphs, B-2 to Bf7 days. 'l'-+l.·~ 
III - Tabulation ot l'ime ot .Arrival · 

Data 'Y\.ot" ~ 
IV - Hodograph Trend Data ~ ~ 
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1. Kedical evaluation ot pereonnel exposed to the radiation tram 
tall-out 1D cue ot BRAVO depends to a great extent upon the accurac.r with 
which dosage can be · coq:nzted.; Based upon extrapolation ot tall-out time 
troa Bonserik data where the tall-out tim8 was preciselJ' determined .b7 
automatic recording inatl'WDents, it seems plausible to caiclude,, att.er 
making allowance tor tactora giri.ng maxJnmm values ot time and 1ntensit7, 
that peraonnel were not exposed to dosages much higher than calculated. 
Thia ia particularl.7 true inasc-1ch aa Rongerik calculations were in good 
agreement with observed .tila badge data on personnel there. 

2. The aasociation ot eympt0&9 with a given dosage ma;r lead to er­
roneoua conelusione since such tabalar relationshipa have been devised 
onJ.r tor whole bod.r penetrating radiation given over a period ot a tew 
minutes. It is now general.17 believed that the.s,ymptom.s in those tabula­
tions will appear with a smaller dose than indicated. 'lhese personnel mq 
develop signs or sYDptoms out ot proportion to what would ban prerl.ousl.J' 
been expected but could be somewhat tempered b7 the relatively slow dose 
rate characteristic ot tall-out. · · · 

3. lflth respect.to natins,, dne to the language ditticult7,, it was . 
extre:nel.,y doubtful. that intormation obtained b7 quel'tioning would be re- :· 
liable. · · -~ ·. . :.. ". 

' 
4• We aq draw certain conclusio!l91 however,, which eeea to be eoUDCl 

concerning i l!Ml!et!iate prognosis based upon the dose• be.lie'Nd to have been 
receim •. ·.· .· ·'_: ·. · .' :· · · ·. · . ~ .,,: - ~ .. ; 

S• Comiderin& the personnel involved 1D exposure to radiation the7 
can be grouped accord.in& to locatioiu · 

r •• . ·~ ; ' .'., ·~-...~~ ·: _-.. ; ;._ ~ 

•• Bongerl.k - .... ~ .. ~ . . . 
\ .. . . 

r 
I. 

Twent7-eight. .Americans were exposed showing tilJa badge reacl­
in&• rang:fnc tl'Olll 40 to 98 roentgens durillg a period ot 28.S .to 3S houra. 
1'be7 were eT&Cuated to Xn.jaleiD •. It was not expected. t.bat aD7 ot these · 
man would develop 8ZJ7 subjective s)'Dlptoms. ~ admitted to feeling b&dlT 
until reassured atter which he admitted that hie teellng was probabJ.7 
paycholopcal. First blood counts taken on D plus 1 sh>wed a normal die­
tribution. Generali~ed 10•1 ot bAir which usuall.7 occurs after 10 dqw 
with autticient dosage was not,expected and has not' occurred to date • 
LeTel• ot personnel contamination were not exceecU ngl,y high and inasmuch. 
aa decontamination wu performed ca D plus l, beta burn.a are unllkel,y. 

' 
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b. ~~elap-

Sixtr-tiw nat1Tes were e";"acuatecl to (wajalein and mq have 
receiftd dosea &a h1&h u 130 roentgens in a period ot Sl hours. In thia 
case, the lev.:l ot radiation is about the level which might cause some . 
aymptou mch aa nauaea, Toad.ting, tat1.gu.a.bllit7 and loss ot hair tor acute 
do•••• .lllowin& tor ,the redaced ettect from low dose rate it ma7 happen 
that a)'DlptOllls as above will occur in indi ndua11 wbo were alread,y ill or ill 
generall7 poor 1>h711cal condition •. Readings ot akin 8Dd hair contamination 
were Reh that tor thi• exposure time epott7 distribution ot beta bu.ma 
could occur within aeTer&l da,ys. It thie occurs, ulcerations might develop. 
which lfJ4T require several months to heal. .· · • · 

. 
c •. filinginae - .· 

' . Seventeen native8 OD this island were exposed to approxi.matel.7 
80 roentgens in SS boura. fhe7 were evacuated to (wajal.ein • . It was not 
expected that azrr subjective s,ystemic S1JZ1pte>m would develop. However, 
personal contamination ot this duration could conceivabll' cause beta bUl'DI 
in a apott.r distribution with ulceration u descr11*l above. ' . 

·d. 0tir1k ~-- _BEST AVAILABLE COPY 

154 natives nre evacuated to rwajalein alter receirlng a 
dose ot 17 roentgens in 78 hours. Bo subjective qstemic qmptoma or 
chan&e• in blood count.were expected. _Beta burns are unlikely' but are 
possible etatistic&l.17• · · 

· •· .lil11k ldth ~ nat.1 vea was not trncuated and the total dose 
tor a lite tiu will be less than 20 roentgens. So medical problem froa 
radiation ehould occur in t.h• popalation. . · .. . 

• ~ ..... ....,."i·.:.... . ~ . 

t. SoM. otii~~"ialand• received tall.:.Out exposing. inbabitmta to 
insigniticant quantities ot radiation. . : : -

a Task Fo~• '·2!r·so~el ~ or in : the -~cinity oi ·,;.;ic:J ns Atoll -- - ----- --- . - . ' · .. - ·.. ..- . . . : . : . . - . - . 
'· Peraonnel. 1D the concrete ·b\Ulker on lUB island were evacuated 

to ship• afloat receivin& in gen8ral comparable .dosage to those aboard ships 
all the time. Based on reading• taken aboard~· ship• it was estimated 
that 11one ot .the ship'• pereonnel would receive more than 10 roentgena 
whole bodf radiation. . 1his don would not cause &117 general e1I!lPtoma ot 
radiation •icknese, however, decontamination personnel llight han skin con­
t&et with concentrated radioactive deposits and possibl.T sustain mild beta 
bu.ma. ,, ; · :.. ·.. · 

6. All natiw evacuees werQ held at Kwajalein for obsei"'ration and 
treatment 11hould the need ariae. !be station medical complement took co.m­
plete blood counts, made peyaical eundMtiona and took histories. Captain 
H. H. Ha.i&bt, (le), USR, a radiological .medical officer was eent to Kwaja­
lein as consultant on radiation ettecta to the station surgeon. Daily ob­
eervation na instituted in anticipation ot the arrinl ot a medical group 
tram the u. s. who were to investigate the patients. 
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7• 1he medical groap arriYed in Kwajalein on 8 Jlarch. It consisted 

ot militarr and· civilian medical otticers and technicians tram the Naval 
Medical Besearch Institute, the Armed Forces Special Weapons Project and 
the u. s. lanl lla.diological Defense Laborato?7 and was established as 
Project 4.1, TO 13 ot Task Group 7.1 with Commander E. P •. Cronkite, :UC, 
USlf, u Projec\ Ottieer •. Dra. G. v. Lero7 and C. L~ Dunham represented 
the Di:rlaion ot Bi.oloa and lledicine, AEC, and were to act as advisor• to 
Project 4.1. A s7atematic organization was set up with a vie• toward run­
ning a sick call, performing blood studies, taking histories, making physi­
cal exam1ne.tion• and documenting the cases b7 means ot records and photo­
graphT. Buildings were turnished tor these purposes b7 COMNAVSTAKUJ and 
hi• Station Surpon, Co.amander w. J. Hall, worked cloeel.7 with the groo.p. 
The establishment. ot the investigating group ot Project 4.1 was essential 
and desirable from several standpoints. All the medical personnel were ex­
perienced "in the tield ot atomic medicine having been participants in pre­
Tioua testing usiJl& biological. material as well as having had .tull time 
research projects along thia line during interim periods. This al.lon tor 
proper evaluation ot human ettects toward correlation with data on aniJD.ala 
troll which a great deal ot our ideas on human ettects have been ~rapola­
ted. rurther, tbe,y constituted an augmentation medical group tor tre~tment. 

·1r necessaJ7 in conjunction With station medical facilities. An additional. 
advantage was that almost all ot the personnel had worked together as a unit 
on previoua occasioaa • 

8. Jlone ot the nati vea nor the Bongerik Americans had. prel.!rdna.17 or 
earl.7 s1stemic qmptoma consistent. with radiatim sickness fl'OID large do­
sage ot external. whole bod.J' irradiation. A reported case ot Yomiting and 
a tew ca••• ot loss ot appetite were net. a1gn1 ticant COllaidering the sudden· 
change in environment and diet to 11hich the7 we~ subjected. To relieft 
the load on the station medical tacilltiea; not knowing of the earlT az-­
ri ru ot the medical group, the twent7 eight .&mer1can1 TU'e return9:4 to 
Eniwetok to rema1D u outpe:tient1 under the supervision ot the Surgeon, 
Task G~p 7 .2. m.ood counts nre taken at apprcuial&t.el.7 three dq inter­
n.la. The7 remained asJmpto.matic although there began a depression ot the 
white blood ceU. ot aild degreel! 'l'he7 were returned to bajalein cm 17 
Karch. ntrin& the earl,y dqa ot llarch all patients remained free ot .,.,,_ 
temic aJmpt01128 attibutable to irradiation but there was a detinite de­
crease in the white li:>od cell count more marked in the Jlongelap group •. 
The bloodpicturea ot the .lilinginae natives and tha·Rc)ngerilc .lmericen1 
nre quite similar which was reuonable considering tbe7 were exposed to 
the aame order ot magnitude ot radiation. The Ut.irik group shoYed nothing 
particular tro.11 a medical standpoint and were considered as a rlrtual.17 
nonnal native population tor cOmpa.rieon purpose• pending time tor ob­
tairiing base line data from non irradiated natives. 

BT the thirteenth and tou?teenth d17 a tendenc7 to epilate . 
had become evident in the Bongelap natiYes involving mostl.T cblldren but 
within a tn da.Y• it had appeared in adults. The epilaticn was both patcbT 
and d.1.ttuee, confined mostl7 to the head and particularl.7 in children the 
scalp assumed a epott7 appearance due to depiginentation ot the akin. 
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.lt about the same time that epllation appeared in the Rongelap 
group, aall skin lesions becaae noticeable on the tolds ot the neck, the 
torehead, shoulders, and arms. Tbe7 appeared to be superficial and at 
first ••re h_yperpiglllented. As time went on, the lesions, which became 
blister like, began to peel leaving a whitish depigmented area 1D the 
center. The akin manitestationa continued to appear throughout the month 
ot ll&rch, all going through the same cycle and invol Ting most ot the na­
tives. The most. severe cases occurred cm the teet with one exception -
one man developed a deep ulcer behind one ear. 137 this U.. all of the 
akin lesiona except the ear have rl.rtueli,. healed and it appears that r~ 
pigmentation is tald.n& place. 

I 

. S1 ad Jar findings but ill a lower percentage and at a later date 
occurred in the .11.l~ngjnae group. One £merican developed what appeared 
to be superficial radiation lesions on the back. The7 were bJ'perpigmen­
ted and behaved as the others. 

Throughout, there have been DO demonstrative s7stemie symptom. 
other than an epidemic ot colds in the B.ongelap group. A ta cases ot , 
second&r7 infection !roll skin lesions.and some unexplained high fever 
in children responded well to penicil.lln with no sensitization reaction. 

The white blood counts reached a m1n1rm1m during the latter part 
of Jlarch With a late depression in blood platelets becoming apparent. 
ibe level ot the .mean counts being well below normal mean counts. Lowest 
counta were about 30,000 compared to a normal aean ot onr 3001000 tor 
the nati na. '-here i• a detinit• upswing in th• entire blood picture ot 
both the nati na and .Americana at th• pre emit tw. · 
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On about 2o.Jlarch,· eenr&l cases ot radiatiai .. blu-n. nre reported 
aboard both the USS B&IBC«O and the USS PHILIP. Bnm1n•t1on eband that 
in al.moat all caee8 then were discrete·-areas around the belt line which 
correspocded well to some lesion• seen oil the natina. Histo17 indicated 
that. these lesions developed sometiM between 3 Karch and 15 Karch. Jl1 
were in the proeeaa ot healing With desquau.tion mi mild depigmentation 
and •1"9 quite superficial. The whole ~ dose waa leaa than lOR and 
there were DO other 81Jllft.oma. 

Three JI-boat operators from. TG 7 .3 ~sented tilJD bad&e• readJ.ni 
troa BS to 9Sll and nre sent to Xnjalein to \>e obaernd b7 the medic&l. 
teu on 16 Karch. Since that time the7 haft had no a1'D2Ptoms 1 no akin · 
find.in&• nor blood changes. It· is llkel.7 some diacrepane7 ill badging or 
wearing ot badges must have taken place as care.tul 8xem1nation of the 
badge• b7 denaitOID8t.r renaled nothing unusual in the radiation to which 
the7 ••re subjected. · . 

It was decided at the outset to manage all caa•• in a conse~ 
ti ve manner, treating 8 ympt;am.s as the7 aroH, avoiding experimentation 
with treatment but being read..T at an:r ti.me to pertom tranetusions either 
ot whole blood or platelet• it indicated. Sick call was managed ~ 
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where coliplaints •re treated u though radiatinn had not. been present. 
Skin lesions ware kept clean b7 surgical soap with excellent. reaults lead-
1.q to ·a ·aini.mwl ot second&l7 infection and remarkab]J- prompt healing. It 
is felt that this eonaervativa regi.m.en gan opt.imwa results and that all 
patients are recovering aatistactoril.7. • 

Detailed report11 will be rendered b7 Project 4.1 an all cases. 
Detailed atatist.ical analJr~~s will be required to properl.1' evaluate the 
data deriTed. Urine samples which have been a.nal.7Zed 1n the u. s. will . 
'be combined. with this stud,t. · J. detailed studT ot characteristics ot the 
fallout samples, shielding properties of the mea9llrlng instruments, and 
weather analysis w1.ll'be necessar7 before a more exact dose ot external 
whole bod.1' radiation can be establiehed. The stud,y ot all aspects should 
lead to a mnch clearer concept ot dose versus ettect. '!be picture ot e.x.­
ternal gamma· radiation with a broad spectral band, combined with external 
beta radiation, and internal hazard makes a ver7 complicated problem in 
the final report. 

Ja a coroll817 to imnediate treatment ot the personnel exposed to 
th• radiation, eTBl.uation ot the hazard remaining upon rehabilitation must 
be investigated. To that end soil and water samples, animals, plants and 
.other comestibles are be~ investigated with a Ti.aw ot detena1n.1.ng if and 
when the nati Tea mq be retum.ed to their ha:ne atoll•. 

\I .All personnel who have bean involm in large dose exposures ~ 
those whoa• dose was small but who may have t.o reside in an active area 
should be o'bserncl over a long period ot time. Th• first 7ear tollowing 
the test.•, re-a.·um1nation should be at quarterl.7 interval.8. Thie has been 
diacuaaed witb the Director, Di.Tision of Biolog and Medicine, ABC, who 
adviees that it ia the intention ot bis organization to saintain· a period­
ic observation .,..t ... 

In ft1111A171 natina trca. adjacent atoll11 and Jurieana ~roa the 
Task Force were expos.cl to radiation 1n doaea trom a tn roentgens to 
appraziutel.T 150 roentgeoa. Sou ot the more beavil_r 1rradiated u:r be 
considered to ha Ye been borderline trca a standpoint ot Hrioueneas. . . 
ill should recover troa the ettecta ot the expoSU?'e. 
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