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: HEADQUARTERS L- 3o3/-&/
- * : JOINT TASK FORCE SEVEN
S O APO 187 (HOW), c/o Postmaster % 3

aq_o - 54_2 San Francisco, California

MEMORANDUM FOR RECORD
SUBJECT: BRAVO Shot, Operation CASTLE

12 April 1954

410804

‘ l. PURPOSE: To make a matter of record overational as-
pects that were considered prior to BRAVO event of Operation
CASTLE and to analyze the resultant situation in 1ight of
available pre-shot and post-shot information.

2. GENERAL INFORMATION: Operation CASTLE is planned to
consist of a series of seven detonations at the Pacific Proving

Grounds, which encompasses Eniwetok and Bikin%
ode name that was given the firing of
8 ﬂ‘at 0645 M on 1 March 1954, off Namu Island, oll.
< ' Subsequent to BRAVO detonation radloactive debris fell
/ on oertain inhabited atolls of the northera Marshall Islands.
/ Radiation intensities rose to levels sufficlent to warrant eva-
cuation of four atolls and all personnel were removed from these

" atolls to Kwajalein in accordance with the operational emergenoy
- +3 plan of JTF SEVEN. Areas evacuated and gamma dosages received

are indicated below:

ATOLL POPULATION DISTANCE FROM DOSES RECEIVED -

- = GROUND ZERO
Allinginae 17 . 79 80 R (computed)
Rongelap = , - 82 100 M 100-130 R (computed)
Rongerik - 28 # 133 N 40 - 98 R (film badge)
Utirik 154 270 NM | 17 R (computed)

i (#) 28 Americen Service personnel; 25 USAF Weather Detach-
[ ment plus 3 USA Signal Corps personnel.

' $ P All evacuees are under competent medical care.
h . .
Y]

3. PREVIOUS EXPERIENCE AND CHARACTERISTICS OF NUCLEAR
DETONATIONS: Radlioactive debris is an inherent characteristic
of a1l nuclear detonations. It originates from fission fragments
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which are the residue of bamb elements and surface materials,
soil and water, made radicactive by accompanying radiation
rields. Debris is sucked high into the atmosphere by after
winds of the explosion. Where this radicactive debris will
fall 18 a major pre-shot consideration and primarily influences
the decision to detonate a nuclear explosion at a certain tims.

The area over which radiocactive debris is spread and the
intensity of fall-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 aveilable. The rela=~
tionship between yield and fal%-out is known only qualitatively.

4. PRE-SHOT INFORMATION: 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 for 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 consclentious efforts were made to document the fall-
out from MIKE, only about 5% of the total debris could ever be
accounted for.
The technique used for forecasting fallout 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.fallout is expected. This
area 1s computed by taking into consideration particle size,
diffusion into the atmosphere, wind pattern, yield and source
radius. Such patterns have been largely confirmed by experi-
ence in Nevada as well as by the meager data available here.

6. The surface radex was plotted, with an insurance
factor added, i.e., amaller 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 considered to be of the same order of magni-
tude as for IVY-LMIKE. Radiation versus distance lines were

transposed to Bikini Atoll.
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e. A critical problem in predicting fall-out in-
volves forecasting the stabllity or lack of stability of the
wind pattern after shot time. Since radioactive particle tra-
vel is determined primarily by the winds at each level, it is
required that winds must be from favorable directions or vary-
ing within the outer limits dd" favorable directions during the
time of fallout. The oritical fallout period was considered to
be on the order of twelve to eighteen hours:for significant
fallout to occur. The variation in time arises from considera-
tions of 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 shot day be continuously considered in their relation
with the forecast conditions for the first twenty-Tour hours

after the shot.

Se PRE-SHOT BRIEFINGS: The following were presented at
the pre-shot command briefings: - ’

a. Weather

Weather conditions during the five days prior to
BRAVO indicated a favorable trend for BRAVO day with easterly
winds below 15,000 feet and winds of a southerly component
above. The situation presented at E-8 hours for the subsequent
24 hour period (18 hours after shot time) 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

for the’'10,000 to 20,000 foot levels.
b. Radsate BEST AVAILABLE coPY
(1) Resultant 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

- gector to the east northeast and a wide (140°) sector to the

south with very slow resultant winds. (See Figure 1).

_ _— (2) Surface redex, H to H plus 6 hours. (See
Figure 2). : .

(3) Outlooks rér:

-7 (a) Bikini: Unfavorable; Eniwetok: Favorablé;

Ujelang: Favorable, and the native populated atolls in southeast
quadrant from ground zero favorable, since resultant winds in
the direction of theze areas were consldered too slow to move
significant fallout to the atolls involved.

,» (b) Task Force fleet: Favorable, provided
ships moved ocut at least 50 miles.
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- (¢) Air routes through Weke and Kwajalein:
favorable.
. (d) Surface routing inside 500 miles consi-
"dered. in i1ts relation to all known transient shipping: favor-
able. .

c. Scientific

(1) High altitude sampling operations - favor-
able. .
(2) Light transmission for scientific experiments -
favorable.

“ 6. ONCIUSIONS: _
. - a Lack of fallout information from'previous shots
of compardble yield was a serious handicap.

The

(fb

pwith the result
- T hat more debris was carried up and diffused over a much larger
i - area than was thought possible.

i ¢. The original source cannot be considered as a
point or a relatively small area but must be considered to dbe
an area of about a hundred miles in diameter. This diameter
also depends on yileld.

3 -,

; g;g d.) The radioactivity of the debris can de con;idered
¥ proportio to yleld. Radiocactive material in thoGEE:*H

4 . -

! A 6. An appreciable fraction of the observed fallout

N can only be acoounted for by assuming that it originated in

s the stratosphere. For such particles.to reach the ground at -

] observed times, their dlameter must have been in excess of 100
3 microns.

N
ta

f. Forecast for shot time winds at shot time was .
essentially correot. Variation from foregcast trajectories was
approximately 10 degrees in significant 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 of

. the winds aloft forecast approached the limits of accuracy of
‘ the wind observations themselves and were well within the nor-
mal forecast error. -
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QE' /The fallout pattern extended from the Bikini
Atoll to e east northeast. Considerable widening of the
pattern took place due to diffusion. The intensity of the
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pattern on the ground was due primarily to superposition of
mushroam oloud fallout on the stem cloud pattern; and the
superposition can be attributed to the narrow ocone within
‘which the winds were acting. The theory that a significant
fallout does not come from the stratosphere is not substantia-

ted by the facts of BRAVO.

h. For future high yield shots, the forecast and
observed winds for the first twenty-four hour post-shot period
should receive as much emphasis as analyses made for shot tims.

g:z. 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 inhabited areas.

ALVIN C. GRAVES P. W. CLARKSON -
Scientific Director Major General, U.S. Army
Cammander

.6 Inocls .
1. Figure 1 Ttot avedeldy
2. Figure 2 ot avnledls
3. Pigure 3 ™MeXaveletls .
#. Tab r»A» - Weather ~ofavnfai2e
5. Tab »B» - RadSafe, Narrative Sequenoce of Events
8. Tab »C» - Medical (plus addendum)
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TAB B

RADSAFE NARRATIVE SEQUENCE OF EVENTS

By the morning of B-1 day, the wind patterns (forecast and actual)
vare 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 PI" sweep centaered on a significant fore-
cast cloud movement on true beuring of 300° out to 800 miles from GZ.
The B~1 day search by P2V out to 375 miles on a forecast significent
cloud movement on & true bearing of 330° 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 Rongelap and Rongerik (Figure 1); howsver, it was con-
sidered that the speeds and altitudes did not warrant a conclusion that
significant quantities and levels of debrls 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-l day forecasts gave
winds teniing significantly toward ENE, 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° ocut to 600 NM and to warn ships out of the 450 NM

minimum radius, .

The routine H=18 hour advisory to CINCPACFLT indicated no signifi-
cant fall-out forecast for populated 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 FN with possible significant fall-out
in this area. No known shipping was in the forecast fall-out area. The
surface radex was forecast for shot time to shot plus six hours to be
oriented in a narrow sesctor to the northeast and a wide sector to the

south, with an additional circular radex area around GZ of raiius 15 miles

(Figures 1 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, 1 March briefing, no significant change had been ob~
served in the midnight winds received, however, a radsafe recommendation
wes made to move the task force ships radially further out from the mini-
mum of 30 NM to a minimum of 50 NM in the SE quadrant. The low level
cloud was forecast to overrun the TARE cemp and move on to the east with
a ¢rong possibility of overrunning NAN. The resultant winds pointing at
Rongerik and Rongelap were light and were not forecast to transport sig-

nificant dehris to these atolls.

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




sidered to be in a reasonably safe position since the personnel were
able to get into a well protected area deep in the bunker, reading

‘&'J approximtely 35 lﬂ'/hro

The cloud tracking (by WB-29, Wilson 2) during the morning of B
Day indicated no contamination of comsequence moving toward Eniwetok
or Ujelang at ten thousand feet., The afternoon upwind mission for Wil-
son 2 was a 30 degree sector out to 500 NN centered on true bearing of
70° from GZ. During the upwind portion of the cloud tracker's mission,
readings were from 100 to 500 mr/hr at ten thousand feet. During the
morning the B Day P2V sweep in front of the cloud encountered contamin=
ation early in his mission. This P2V was replaced by another, which
completed the search out to 600 NM.

A report was received about 1500 on B Day that the AEC/NYOO instru=
% ment in the hands of the weather detachment on Rongerik had gone off
- , scale, These instruments had a full scale reading of 100 mr/hr. The
: off-scale report was not viewed with concern since task force ships
were experiencing readings (while steaming south) of more than 100 mr/
I (The BATROKD going as high as 1.0 r/hr on the flight deck). Con-
sidering the distance (133 NM) and a cloud tracker at about 19/5M, 1
March, reporting of 2ero contamination over Rongerik, it was generally
believed that Rongerik and the task force ships were caught in a gene~
ral pattern of finely divided (95% less than 5 micron by cascade im=-
pactor) particles over a wide area moving ENE to B. Ths weather de-
tachment was advised of this condition. Nevertheless, the AEC/NY00 .
Kwajalein Flight ABLE was requested at midnight to be run the following
morning, Xwajalein Flight ABLE pattern covers all Marshall Islands
north of Kwajalein, and up to Taongi as the northern-most turning point.
Aerial readings taken on the flight are extrapolated to the ground.

. I I
4 e
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About 2000 the task force commander was briefed on the overall sit-
uation as was known at this time. This included the results of some in-
1tial danage and radsafe survey information taken about noon by helicop~
ter, reports from the sampling aircraft (F-84, B-36 Featharweights and
B-36 Control), the first twelve hour cloud tracking mission (Wileon 2)
and the first few reports on the EA12 to EF24 hour cloud tracker (Wilson
3). The upwind mission for Wilson 3 was a 30 degree sector out to 500
NM centered on true bearing of 65 degrees from Rongerik, followed by a
: vectored mission to 17N 163E to base at Enlwetok. The task force com=
2 pander was advised that feirly heavy contamination had been encountered
; ' by Wilson 2 in the sector portion of his flight and that one F2V air-

) g craft had been conteminated in about the same region, The task force

commander was advised that the readinzs taken at ten thousand feet by
the cloud trackers were thought to be on the order of magnitude of that
encountered by the task force ships. Since the only significant cooe
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tamination was found in regions which confirmed the forecast cloud tra-
Jectories, the requirement for Hf24 through K48 hour tracking coverage
was cancelled,

As a result of the report from Rongerik, the advisory to CINCPACFLT
at 2000 hours B Day included mention of fall-out at Rongerik plus minor
fall-out at Rongelap and other northera Marshall Islands. The fall-out
was attributed to an HF12 hour change in the forecast air particle tra-
Jjectary 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 CINCPACFLT advisory included
no health hazard problem for surface and air routes, tut that fall-out
on Bikini Atoll, as well as damage to structures, would delay reentry sev-

eral days,

} During the trip back to Eniwetok on the night of B Day, the fleet en-
- countered a wide area of finely divided (apparently less than 5 micron)
: particles 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
' " indoors. Ship's weather doors were closed and the washdown systems ope-

rated intermittently to hold down the levels.

. Based on the advisory from the weather detachment that their instru~
ment was off-scale, the Alr Task Group, on the morning of B/l day, sent

; a monitor by amphibian aircraft to check the Rongerik situation. This
monitor upon arriving over Rongerik, reported the atoll contaminated and

z requested permission to start evacuation of persomnel. At about 1300

the monitor reported readings on Rongerik of 240 mr/hr at 250 feet and 3.2

r/hr one inch off the ground. The Rongerik evacuation was completed in

two segnents, the first group (8 peopls) coming out by EA30 hours and the

second group (20 peopls) by EF35 hours.. L - ‘

The special AEC/NYOO Ewajalein Flight ABLE, requested the previous
night, had been instructed to make an in-flight report upon reaching Taongi.
(A preliminary Flight ABLE report indicated 1350 mr/kr on the ground at . -
Rongelap, 445 mr/hr on the ground at Ailinginse and zero for Wotho.) 4c-
cordingly, it was decided to start a destroyer on the way to Rongelap im-
mediately and to set up a SA-16 amphibian with monitors to check the sur-
face conditions et Rongelap before dark. The destroyer was directed to
be off Rongelap ready to start evacuation at dawn the following dey. A
Trust Territory representative with interpreter was requested to move by
FBN from Ewajalein to arrive at Rongelap at the same time. The SA-16 was
set up, two responsible monitors were especially triefed to make readings

'. E:g " at waist height, use several meters of the same type for comparison am

‘v i -.b):
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to use different types for cross-check. An average reading of 1.4 r/hr
made in the 1living area of Rongelap Island by these monitors was used in
the decision the same night to order the destroyer to commence evacuation
operations at dawn. Evacuation operations began about 0730, 3 March and
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- and were cdupleted by 1030 the same date. Interrogﬁtion of natives dis-

closed that all were present except 17 who were fishing at Ailinginae,
Following the Rongelap operstion, the destroyer proceeded to Ailingince,
removed the remaining 17 and proceeded to Ewajalein. A total of 17 males,
20 females, 15 boys and 1/ girls were removed by destroyer and disem-
barked at Kwajalein, 16 old and sick were moved at about 0930 by FBM
to Kwajalein, Decontamination of all natives was accomplished during

the trip to Ewajalein, o

The full report from AEC/NYOO Flight ABLE indicated Utirik ground
contamination at 240 mr/br at 1651M, 2 March and 76 mr/hr at ebout 1716X,
2 March at Ailuk, the nearest populated island to the south. Bikar, the
neerest island to the north was determined to be unpopulated and contam-
inated to about 750 mr/hr at about 1600M, 2 March., Taongi, 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 Utirik to an-
ticipate an order to start evacuation at dawn on 4 March, In the mean-
time a FBM was set up to ground survey Utirik on 3 March while the des-
troyer was on the way., The infinity dose of the Utirik natives was com-
puted at 58 r. The decision to evecuate was made &nd the destroyer or-
dered to stert evacuation the following morning, 4 March, 4 total of
47 males, 55 females, 26 boys and 26 girls were removed, decontaminated
on the destroyer enroute to Kwajalein end disembarked on 5 Karch, Ques-
tioning of natives disclosed that all had been removed. The destroyers
which evacuated Rongelap and Utirik were directed to obtain drinking
water samples from these atolls. A check of the water samples indicated
from 2 to 28 times the task force standard for full time usage.

With the decision to evacuate Utirik made and the machinery sef in
motion to accomplish this operation, the status of Ailuk was put up for
consideration, This atoll has & populetion of 40l. The infinity dose
was determined at less than 20 r, i.e., less than the minimua standard
used by the task force for its sampling aircraft crews, This was the
major factor in the decision not to evacuate Ailuk, ' o

- During t‘hc‘:'a.fter:i‘ooh' of 2 March a directive was issued to execute
Ewajalein KYOO Flights BAKER and CHARLIE, These flights cover all lar-

" shall Islands south of Kwajalein., The flights were set up on the assum~

ption that the twenty thousand foot traj ectory could have brought con-
taminstion around to the south and west end contaminated some of the
southérn Marshalls, The flights were executed on 3 March. No signi-
ficant ground contamination was found. An additional NYOO type flight
was performed over the Gilbert Islands for the same reasons. No signi-

ficant contamination was found, :

On the besis of Flights ABLE, BAKIR and CHARLIE, 1t was determined
that no further atolls would need to be evacuated., The effort was there-
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fore concentrated on those popnlated atolls indicating more then 10
mr/kr at H plus 24 hours and which were not evacuated, For this pur-
pose & special survey was set up under the technical direction of Dr.’
Thomas N. White, H Div, IASL, assisted by Lajor Robert Crea, Eq JIF
SEVEN, to start from Kwajalein on 5 March by PBM,

Following the survey under Dr. White and thor 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 monitoring and the taking of soil
and water samples from living areas. Secondary purposes were efforts
to reduce the edverse impact on real and personal property of the hasty
departure, to determine radiation data of scientific interest and to
evaluate the time of reoccupancy by the farmer inhabitants. This ef-
fort was assigned to a destroyer in order that working partles would
have a floating base for operations ashore and decontamination facil-
ities afloat, The technical direction of the effort was placed under
the supervision of Dr. EBerbert Scoville, Technical Director, Armed
Forces Special Weapons Project, assisted by representatives of CASTLE
Project 2.5a. The rehsbilitation portion of the effort was placed
under the supervision of the commanding officer of the destroyer. The
party with equipment departed 7 March for Ewajalein to Join with the
Trust Territory representative in a PBN rendezvous with the destroyer
at Rongelap early morning of 8 March, . .

Arrangements were made to air ship soil and water aamples to o
Health and Safety Laboratory, AEC, Rew York Operaticns Office, Atten-
tion Mr. Merril Bisenbud., Mr., Eisenbud was requested to provide the
task force with decay information and activity per unit area on 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=-
sary considering tho unusual circumstances and interest 1n HRAVO Event.

Detailed reports by Dr. White, Dr, Scoville and Hajor Crea have -
been distributed separately to interested agencies. Continuing surveys
of the evacuated atolls have been made for picking up of enimals for med= °
ical studies, rehebilitation and for studies of marine life. Reports on
these activities will be included in the above distribution as they be-

come available, ,

6 Incl ’ RICEARD A, HOUSE

1. RadSafe factors Considered at 1t Colonel, USAP
the Wea RadSafe Command Brief- Chief, Tech Ops Branch, J=3
ing. :

2, Memo for Record: with 6 Incl covering
RadSafe Briefing material as presented
at Cmd Briefings for ERAVO,

3. Discussion of Off-Site Fall-out.

4. Cloud Tracking Operetions.

5. R: Protection of Transient Shipping
During Operetion CASTLE.

6. Apalysis of Fall-out Following ERAVO
Event with 4 Incls ek
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RADSAFE FACTORS CONSIDERED AT THE WEATHER/RADSAFE COLVAND BRIEFINGS

l. Resultant wind dlagram, forecast winds for HOW Hour.

2. Surfece RADEX: H to H plus 6 hours, bearings, redius,
hot arsas, cool areas.

3. 72 bour cloud trajectories given by WX Officer to ad-
vise British and CINCPACFLT. Samnpling area and BU sampling
area; need for penetration authority.

L. Alr RADEX: Not used at briefing unless requested,
Alr RADEX plotted and displayed in Radsafe Office. Toes not
basically affect decision. Sampling region given by hodograph
or 72 hour trajectorles. ,

5. Outlooks: (Based on).
a. Bikini (hodograph)

AU DS N L |

O )

'&{?ﬁ b. Eniwetbk (hodosraﬁh)
6. UjJelang (hodograph)
d. Native atolls in SE cuad (hodOgraph)
o e. Control destroyer (hodograph)
f. ATF for YAGs (hodogreph)

R €. Air Routes
(1) Thru Wake (72 hour ;rdjectory)
(2) Thru KWajaiein (72 hour trajebtory)

: h. Surface routes inside 500 miles (approx 1 day cloud
travel). 2Plot of transient ship chart at briefing (hodograph)-

i 1. CINCPAC advisory (72 houwr trajectory), nat*ve out-
look; Air end surface routes. .

ALL ABCOVE INCLUDED IN CLOUD TRACKING PLAN

. 6. Summary. Evaluation as (very favorable) (Favorabdle)
, (Favorable except) (Unfavoreble) KadSefe condition for shot
time.




5 Maroch 1954

MEXORANDUM FOR RECORD:

- SUBJECT: Radgafe.Material Presented at Weather/Radsafe Command
Briefings for BRAVO ‘

Attached hereto ars copies of material presented to CJTF
SEVEN during the period H minus 48 hours through H minus 2

hours for BRAVO Event.

i 6 Incls: R. A, HOUSE
1. ¥/R: H-48 hrs TWX Lt Col., USAF
4 Briefing for CJTF SEVEN RadsSafe Officer

2. ¥/R: E-36 hrs TWX
Briefing for CJTF SEVEN
s LV 3. M/R: Command Briering,
1100M, 28 Feb. 1954.
L. ¥/R: Command Briefing,
1800M, 28 Fab. 1954.
5. L/R: Command Briefing, .
| 0000M, 1 March 1954.
Q 6. M/R: Final Weather and
— Radsafe Check, 0430M
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1 March 1954

' MEMORANDUM FOR RECORD:

SUBTECT: H-48 Hour TWX Briefing for CITF SEVEN

262016Z FEB 54 CONFIDENTIAL
CJTF SEVEN
OPERATIONAL PRIORITY

CJTF SEVEN (ATRAIN) | X
oz L

weather outlook for slLot day follows: Clouds and weather:
Scattered oumulus, scattered cirrus, widely _scattered showers.
Winds: ‘Surface, easterl.y 15 to 20 knots; 10,090, easterly 10\

to 15 knots; 20,000, easterly 15 to 20 knots; 30,000, southeasterlj
15 to 25 knots; 40,000, southerly 15 to 25 knots; 50,000,
southwesterly 10 to 20 knots, 60,000, southeasterly 5 to 15

. Rads P R

knots.: RadSate outlook very ravorable

e cm—t T .

—————— e —

11
Lt Col Bonnot mc.n. Bonnot

M/R' compiled by Bonnot, House and Haynard.

CERTIFIED TRUE COPY:

/s/ R.A. House GQSW .

/Tj R.A. HOUSE
1t Col. USAF
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l March 1954

MEMORANDUM FOR RECORD:

' SUBJECT: HE=-36 Hour TWX Briefing for CJTF SEVEN

1

: 2705442 FEB 54 .
CJTF SEVEN ' OPERATIONAL
: ) ? DMEDIATE

oM
MA NO

CITF SEVEN ENIWETOK ATOLL (ADMIN)

CTG 7.3

Weather outlook as of 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 feet, easterly 10 to 15
knots; 25,000 to 30,000 feet, southerly 5 to 10 knots; 30,000

to 50,000 feet, southwesterly 20 knots; 60,000 feet northeasterly
10 to 15 knots. Radsafe outlook for Eniwetok and UjJelang very
favorable; outlook for Bikini favorable., Request you take action
on oonfirmation of execute order (Item 38 Checklist). Ogle and
Ggraves and Reeves recommend confirmation. Bruton interposes no

objection.

-—
LTCOL BONNOT LT COL C D'BQNNOT

CERTIFIED TRUE COFY: '

fls)a . . ’/ k
R.A. House ) ’
Lt Col., USA?

M/R: Members present: Greves, Ogle, Resves, Bonnot, Hpuse, laynar
Dr. Graves called Adm Brutone. RAH
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1 March 1954

- MEMORANDUM FOR RECORD:

SUBJECT: Command Briefing, 1100, 28 February 1954

Xembers present; Gen Clarkson, Gen McGinley, Dr. Graves,
Adm Bruton, Col Cowart, Lt Col Harbour (in lieu of CTG 7.4)
Capt Xaynard, Lt Col Bonnot, and Lt Col Houss.

l. In general, the hodograph gave a forecast surface radsx
in the low levels ( zero to 15,000 teet) at about 50 miles in 6
bours, generally orientated to the west south west in approximate-
ly a 30 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-hour cloud trajsctories indicated all levels in

a narrow band generally 65 degrees true from ground zero except
the 10,000 foot level moving gensrally east through north to,
west and a 60,000 foot level moving southwsst and then west.

3. Radsafs outlooks were given as follows:
a. Bikinl atoll: Favorable.
b. Eniﬁetok_atoll: Favorable.

Ce ﬁjeiang atoll: 'Very favorable.
d. Native atolls in southeast quadrent: Very favorablse.

" @, Control DDE: It was recommended that “he Controll DDB
be moved from a position 90 miles Test or Ground Zero to a posi-
tion 230 degrees True, 90 q}les from Ground Zero.

: f. ATF and the YAGS: The plot or the YAGS and ATF -
courses fram about H minus 24 hours to H plus 2 hours was indicated.
In ganeral, from about H minus 5 to ebout H minus 3 hours the
ATFs and YAGS courses run approximately 15 to 20 miles from the
armed device end the ATF departs from a position on the edge of tas
low altitude radex at sbout H minus 1% 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 conslderation
was necessary in view of their close proximity to the device and

the radex.




~at Bikini shot atoll. .

' . ~—

g. No closure was recommended on air and surface
- routes through vaks and Kwajaleln. '

) : he No transient shipping was reported within 500‘5
'miles of Ground Zero. It was pointed out that B minus 2 and'B
minus 1 P2V sweep had been sent out on headings of 300 degrees
and 330 degrees respectively. This was based on earlier fore-
casts. Since the winds shifted around to & narrow band to the
ENE, it was recommended that a B day P2y sweep along a bearl
line approximately 65 degrees be laid on. ,

{. It was recommended that CINCPAC be advised or the
following: , . '

(l) 72 hours irajectories.
fzj Very favorable outlook for native populations.

i}j No interference or the air and surface routes,

o j. It was recommended that no changs be made in the
position of the task force ships, -

L. In summary, it was recommended that RadSafe condltlons
be consldered very favorable on all points, but only favorable

N . R. A. HOUSE
oL T ' . Radsafe Officer
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1l larch 1954

~ MEMORANDUM FOR RECORD:

SUBJECT: Cammand Briefing, 1800, 28 February 195k.

Members pressnt- Gen. P.W. Clarkson, Dr. A.C. Graves, Dr,
Ogle, Dr. D. anell Gen. E. XcGinley, Mr., J. Resves, Col.
Cowart, Capt aynard t Col Bomnot, Lt Col Houss.

1. Ino geperal, the 1100, 28 February 1954 briefing was
confirmed except indications were presented that conditions ‘were

getting less favorable.

e =

2. . It was agzreed to let the eiecute decision remain rirm

until the midnight briefing.

R. A. HOUSE ",
Lt col., UsAF-
Rad safe Officer

. ¢ .
.. 4

4
1
-
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1 March 1954

'MENOFANDUM FOR RECORD:

SUBJECT: Command Brieting, 0000, 1 March 1954

p 4 N
Kembers present: Gen. P.W. Clarkson, Gen. E, McGinley)f
Gen. H. Estes, Dr. A.C. Graves, Dr. W. Ogle, Lr. J. Resves,
Dr. D. Sewsll , Capt. W.L. Knickerbocker, Col. W.S. Cowart,
Capt. R. H. Maynard, Lt Col C.D. Bonnot, Lt Col R.A. Houss.

1. In generel, the forecast presented at the midnlght

brisfing was confirmed, except that in the levals between 5

end 15 thousand feet the forecast was light and variable. 1In

an attempt to delineate direction to these winds, 1t was ’
determined that the best forecest that could be given was for

the 10 thousand foot level. This was forecast to be westerly

at 10 knots as the most pessismistic situation. Consequently,

the hodograph plot was made using the 10 thousand foot westerly
wind in order to present ths most pessimistic situation which
would occur. This pioture gave resultant winds in- tm‘édigcm;
of Rongelap wif Roag¥r2ET-hEwever; I Walytasldered-that the:s
distance $0-Rongelap and- xonsgrm gg;* Tréatiltant™>s"
vwind- spesds-werv-PuON-that ho Ta¥T-out shéulq regch those atolls. .
nmwp" ] _travel to Rongelap would .
haves Desn~uBOUL IZ¥6" 15 houks,. The_ yaph plot 418 however ;.
show-thay=eertuIATy 1N aite would be heavily oontaminated] ~ *
ant Sop¥*31XeYy NER: Thé hodograph gave two general fall-out - -
areas. The lowe? level running from 260 degrees around through . .
south to 90 degrees with a six hour fell-out line in the directiom
of the populated atolls in the southeast gquadrant about 15 to-
20 miles out from ground zero. The high level radex ran from-
about 45 degrees to 80 degrees with a six hour fall-out line %o

70 miles. (Since-the 6 hour fall-out lines were computed on about
100 micron.particle size, it was recommended that the di stance .-
be doubled for safety. This amounted to considering particle

sizes down to about 70 mic€9na). -
2. No change in the 72 hour cloud trajectories. .

3, Radsafe Outlooks wers xodified as follows:
nf“it@;;j-as*chqngod;rrqn;:qyoraggéjtérhnfi¥orabla

Toi ~

b. Eniwetok atoll remained very favoreble.

c. Ujelang atoll remained very favoreble.

M v
. - .- . L. FEE S - -
A y L PSR Sy o. L . .-

- | . - - .
* . N v T - " - e . . l‘
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d. Native atolls in the southeast quadrant were dis-
cussed at this point and elsewhere in the briefing. The net result
of the forecast was that these atolls should reniain favorable due
to the farecast long time of travel for fall-out to these placses.

Specifically, Wotho and Rongelap were considered by neme and
position, these being the closest pnative populated atolls in the

vielnity of ground zero.

O

. 8. Control DDE: ~ No change recommended over the change
made at the 1100, 28 February briefing. S

. £. ATF: It was recommended that the ATFs Hf2 hour
position be changed from 35 miles outh of GZ to at least 50 miles
south of GZ. ; - ‘
g. No closure was recommended on air and surface

routes through Wake and EKwajalein.

h. No further.shipping was repbrted within 500 miles

in conformance with ths above.,.: - ‘w. - N

j. Task Force Ships: It was recommended that, duse to the
close proximity of Task Force ships to the outer edge of the six
hour fall-out, these ships be moved further out on a radial line
to at least 50 miles., - - -~ . = . A R SR SR

-4t was réeommondpd;thhs;ﬁi&éﬂrq,condiiions .

»

i. ‘An a&visory td'cINCPACFLT.and\bINcPAc was recommsnded

be constdired favorable om all fIﬁ!ﬁ§;¢udﬁnnra!qr(bl0W2nl?31k1n15
shot3at011§**°:'“uxéffﬁ:&¢??73:'““T*34“fff3§fﬁﬁ?3£i§¥ﬁé4r¢—~"-
P RO TR D TS T TR LT e e e i '
S e TRTE T RSA, HOUSE -
S S Lt Col., UsaF - .
- IR " " Radsafe Officer :
N ‘ _- . ) _'f. B . " . : ' }( »
REST AVAILAELE CGPY
2
R VIR AR PP S N DA NI AR PPNt A3 T SRR KT DA S
v o . - \4‘.. . Lt ..;--_.".-...»' T ’
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1 Yarch 1954

" MEMORANDWM FOR RECORD

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

Members present: Gen P. W. Clarkson, Gen 0. P. Weyland, Dr. A. C.
Graves, Gen. H. Estes, Dr. W. Ogle, Dr. D. Sewell, kr. J. Reeves, Col
W. S. Cowart, Capt R. H. Maynard, Lt Col C. D. Bonnot, and It Col R. A.

Houss.

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

2. The general reconmendatiori for this briefing was one of minimizing

the effects of the low level northerly and wasterly winds. The recomenda-

tions as givea at the midnight briefing were restated.

Qedpure

R. A. HOUSB
Lt Col USAF
RadSafe Officer




DISCUSSIN OF OFF-SITE FALLOUT

Fallout off-site followed the pattem immediately established at
and adjacent to the proving ground where the cloud in general moved
east north easterly with prevailing winds., Task force ships southeast
of KAX received the first fallout, being on the southern édge of-the ~ -
main strip of contamination. Fallout on the ships ranged from in-
tensities of 1500 millircentgens per hour on the BATROKO which was
closest to the center of the fallout path to a few milliroentgens per
bour on vessels farther south. -

’
Gt T

Fallout began at Rongerik Atoll at 1348 hours, 1 March as shown
by a self-recording radiation detection station placed there by the '
NYOO AEC and operated by personnel of the Air Weather Station. This :
instrument went oft scale at 100 mr per hour at 1418 hrs 1 March. i
Based upon query from air weather personnel & monitor was dispatched o
with the supply FPBM on the moming of 2 March. A ground reading of
2000 mr/hr was obtained at 1115 by the monitor who evacuated 8 of the
personnel on his own initiation and recommended evacuation of the re-
mainder as soon as possible based upon the high radiation levels. This
was concurred in and the remaining 20 were evacuated by PRY at 1645,

2 March, Calculations estimating the dose received indicated that per-
sonnel evacuated at 1115 would have received 85 r agd the remainder
9% r, This was in fair agreement with readings of film badges on per-
sonnel, M¥aximum f£ilm badge reading was 98r representing 3 men, 52r
for 1, 4ir for 1, LOr for 9. Average dose for all personnel, 54 roeat-

gens,

Inasmuch as the data from Rongerik is the only data showing exact
tims the fallout occurred at any location east of the proving ground
and adjacent to populated islands affected by substantial radiation;
its importance is such that calculation of dosages received by native
populations are based upon it for time of fallout in those locations.
A detailed analysis of this data is therefore appended in the medical

t‘bo -

Survey of Rongelap was made by Pattern ABLE of Security Patrol
Squadron (Patron 29) with NYOO Scintameters aboard on 2 March and found
an estimated reading of 6750 mr/hr. (Later calibration for aerial survey
equipment revised this to 1350), Based on this and its proxdmity to
Rongerik it was decided that it would probably be necessary to evacuate
the atoll. Consequently, the PHILIP, DDE 498, was dispatched to reach
Rongelap on the moming of 3 lMarch. In the meantime a PBM was sent to
ground survey the atoll and at 1830 hours, 2 March, their ground survey
showed a reading of 1400 miliiroentgens per hour. Calculation of dosage
to 3 larch indicated about 110 roentgens so the order to evacuste was
given., The destroyer PHILIP evacuated the natives by 0935 to 1025,

3 March. Calculation of the total dose indicated that 130 roentgens were
received. Detailed calculations are appended in the medical tab. A total
of 65 natives were removed, 16 natives (the old and sickest) by FBY and

o BEST AVAILABLE copy ]
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Inasmuch as some natives of Rongelap were reported to be on
Alinginae, the atoll was surveyed, 17 natives located, and an intensity

of L45 mr/hr was found. Evacuation was complete by 1800, 3 Karch. The
" dose computed for this group is 80r and details are appended.

g Aerial survey of Utirik by ABLZ Pattem indicated 620 mr/hr at
1651 hrs, 2 larch (later re-calibrated to 240 mr/hr). On 3 Larch 1345
ground survey indicated 160 mr/hr. Decision to evacuate based upon fact
that estimated dose at time of earliest evacuation would be 13r. Evacu-
ation complete 1245 hrs, /4 Larch. Estimate of dose to actual evacuation
time was 17r. 154 natives were evacuated. Calculations appended in the

medical tab.

- The only other populated atoll which received fallout of any con-
\equence at all was Ailuk. ABLE Fattem indicated 95 mr per hour at
1845 hrs, 2 March. Based upon the best estimate of fallout time it was
caleulated that a dose to infinite time would reach approxicately 20
‘roentgens. Balancing the effort required to move the 400 inhabitants
" against the fact that such a dose would not be a medical problem it was
decided not to evacuate the atoll.

—

- o : .
\C .- Indications from aerial surveys indicated substantial fallout
: ~.occurred on the unpopulated islands of Bikar and Taka.

- : ’\ " Very minor fallout occurred in a southwesterly and westerly direction
’ on Eniwetok and Ujelang Atolls but levels did not exceed 1l0mr per hour

at Eniwetok nor 3mr per hour at Ujelang. This was apparently very fine
% particulate matter carried by the low trade wind camponent.

A detailed plan was made to make ground surveys of all islands which
had fallout in excess of 1lOmr per hour at estimated fallout time to pro-
vide information as to decay rate and verification of estimation of doses.
Water and soil samples from these surveys were shipped by air to HASL, NY

perations Office, Attention: Mr. Merril Eisenbud, for detailed analysis.

R. A, HOUSB
Lt Colonel, USAF

Ch. TeCh. Bro’ J.B

BEST AVAILABLE copy /




CLOUD TRACKING CPERATIONS FOR BRAVO

8 )March 1954

. The BRAVO Air Red sefe Operations were conducted
essentially as planned. NoO hazardous air contaminations were en-
ocountered by alrcraft other than the samplers. Several aircraft
and crews were exposed but the levels encountered eppear accept-
able from both a health and a decontamination aspect. Communica-
tion end control difficulties made it difficult if not impossible
to forecast the fallout in the Rongerik/Rongelap areas. Steps
have been taken to remedy the defects which becemes apparent during

BRAVO operations. . .
2. GENERAL: ' ‘ - 4 .

- cloud'ffacking information for BRAVQ was derived fram
3 five sources, The manner in which each of these functioned during
BRAVO will bs discussed individually in subsequent paragraphs.

\(s)  These sources were as follows:

Seampling aircraft reports.
Swest-gour reports. :
Special Cloud tracking flights.
* : Weather recocnnaissance flights,
AFOAT-1 flights, . .
15, : 3+ SAMPLING ATRCRAFT REPORTS: .
, These reports were ‘monitored and recorded by Rad Safe
~ personnel aboard BOUNDARY TARE from plus two thru plus seven -
hours. Information derived from these reports indicated the -
sampling elrcraft were working the South and Southeast edge .-
of the cloud end therefore stayed in the immediate vicinlty of
Ground Zero. Because of the altitude of the sampling opesrations
(30,000 - 45,000 £t) there 1s little relation between the opera-
tion of these airoraft and subsequent air or ground contamination.
This aata, howsver, does assist the Alr Rad Safe Officer &n ob- .

taining an overall picture of the dispersal of radliocactive material
No reports of ocloud uovement were received from the control B-36

alroraft. oot -
Lo SWEET-SOUR REPORTS:

o ‘ . . .
. (:’ - These reports are submitted by any aircraft encountering
‘ radioactive contamination and not reporting by other means. NoO
such reports were received during BRAVO. This is not surprising
since aircraft other than the samplers and traokers (reporting by
other mcans) seak to avold areas in which contamination is sus-

3 pected. ‘

-
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5. SPECIAL CLOUD TRACKING (WILSON) FLIGHTS: ,
The first of these flights, Wilson 2, was dlrected

Ny

"~ Qe

by Rad Safe to pre-planned post-shot sesrch. This required the

aircraft to remain in a holding pettern track approximately 50
miles t7est of Ground Zero from plus two to plus five hours,

This portion of the track was designed for the purpose of de-
fpecting radiocactive cloud movements toward Eniwetok Atoll. oOn
BRAVO the maximum activity enmcountered was less than 15 mr/hr, °
Through a misunderstanding of control procedures, V/ilson 2 over-
stayed in the holding pattern. VWhen Rad Safe realized this fact,
CIC was requested to order him into the previously designated
search sector at once. The delay, however, resulted in this eir-
craft being well behind and to the North of the cloud segments
thet must have caused fallout on Rongerik and Rongelap. At 1550M
the aircraft reported its maximum reading during this flight. This
was reported as being between 500 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 would leave
the PPG 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 bdusis of the results of the Wilson 2 flight
the second tracker, Wilson 3, wes instructed to search the sams
general area but to proceed further East to define the rate of
cloud movement, At approximately 2000M information was received
indicating the possibility of soms contamination in the Rongeri
Rongelap area. A message was immediately dispatched to Tg 7.4
requesting Wilson 3 to alter his search area in such a manner as
to cover ths populated area to the East. Communication delays .
prevented Wilson 3 from complying with the request. This plus
thse fact that no exact instrument readings (instead a range of
readings) were reported made interpretation of cloud tracking
data diffiocult. S e R o

‘6. . Subsequent Wilson flights { for plus one day) were -~
cancelled when it appeared that no air contamination problem ex-
isted at that time., - '

6. WEATHEC RECONNAISSANCE FLIGHTS:
Tﬁo ngfél Julief Waathéf réoonnaiséance flights were
flown on plus one day. These flights were flovm %o the gouth and
to the Southeast and indicated essentiglly zero air contaminatlon.

2



7. AFOAT-1 FLIGHTS:

AFOAT-i spbnéored flights from Hawall indicated a maxi-
pum eir contamination of less than 1 mr/hr in that area, (3 Karch(e.

'@ gimilar flights from Guam reported tenths of an mr/hr as e mexi-
. mum reading. This was encountered & march, 100 pautical miles

west of Ponape at 5000 e,

8. INFLIGHT EXPOSURES:

.’ As expected, several aircraft, including samplers,

] cloud trackers, evacuation aircraft and P2V security sweep air-

: craft, encountered areas of air contamination. In all cases it

1 appears thet the exposures were well under task force limitations
\ for a health point of view. standard decontamination procedures
are expected to be effective so thet all alrcraft should be re-
turned to service well prior to the next shot.  The P2V sscurlty
sweep sectors will be modified on future shots to reduce the
possibility of contaminating thess aircraft.

9. CONCLUSIONS: .
Q. The Air Red Safe omerations for BRAVO were generally‘
successful but several changes in procedures are being made (see
below) to provide‘more.timely and accurate data. ' :

b. No hazardous areas of air contamination were en- Q
countersd although fallout in the Rongerik/Rongelap area would
meke it probable that such contemination did exist for a’ short
period of those atolls. . - . - T
O CTatee e S e - e T
. .+  ©e Improved monitoring, data reporting and comnunica=-

_ tions facilities are required. -~ ~.- - RIS TR
o de .L_wefféearoh altitudes may improve the ability to
corfalate_air“oontqn;natiop-yith subsequent fellout. - .~

R Vne;:Lﬂd-héiar@oﬁsVfallout‘appeéré 1ikely in the Hawaii,
Ponape or Guam areas. i -t i R A T
: . Ve U ?"“"’ -"‘:-‘."_Tg."-r_._;;{. ",.-—-"K o _ e Ot e O )
- . £, In flight exposures of Teak Force personnel appear
~ well within established limits. e

SE T
* PN N .
»

.
B A P RN [

10, RECOMENDATIONSY = . T
. R Aty ey ."..-\-' K 2 * .
(:_ ' "a. A CW contact 1s required between BOUNDARY TARE and
" - WILSON aircreft to insure better data reporting end control.
. (This has been reqqested). -
‘ | b A fiB radiaé ipnstrument should be carried on all
' WILSON aircraft and exact radiation reeding should be reported.
§ - (Has been arranged).
> ' ' '
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loyed in tracking
. Lower altitudes should be emp
operations? will be specified in future vector messages.

Colonel, UsS ‘

Air Red Safe Ofticer
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b. Plan:

- C —

10 March 1954

MEMORANDUM FOR RECORD

SUBJECT: Protection of Transient Shipping During Operatiom CASTLE
1. Ia order to provide protection for transient shipping in the

region immediately outside the Eniwetok/Bikini Danger Area during

Operation CASTIE
action placed in effect as follows:

&y Plaming factors:

ng factars were established and a plan of

CASTLE clouds mare than 24 hours old should not be
hasardous,

ﬂ bour travel of a CASTLR cloud should be approxi- -
mately 500 nautical =iles,

The Commander in Chief, Pacific Fleet was requested
to make advance diversions of shipping outside a
sectar area from southwest clockwise through north

" ¢t0 east to 500 nantical miles from ground sero from

H to H plus 24 bours,

P2V airaraft were planned to sweep the cignificmt

forecast sector of cloud travel, using visual and
search radar methods of sightings out to 800 nan-

- . tical miles on D=2 days, out to 600 nautical miles

on D=l day and, if necessary, in front of the cloud
on D day. P2V aircraft crews were directed to ef-

| feot diversion on all ships sighted in the seotor
" qrea on D-1 and D day,. :

WB-29 aircraft on routine weathsr reconnaissance
missions were directed to report all sightings of
surface shipping encountered. A4ll sightings were
to be relayed to the Radar center (CIC USS BAIROKO)
in the TG 7.3 flest. : )

P2V aircraft and Aestroyer security avee;ﬁu were di-
rected for the Eniwetok/Bikini Danger Area, Infor-
mation fron these sweeps was channeled to the Radar

center (CIC USS BAIROKD).

BEST AVAILABLE COPY
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MEMORANDUM FOR RECORD (Cont'd)
SUBJECT: Protection of Transient Shipping During Operation CASTIRE

, (5) Information from ell the above sources was channeled
into the task force headquarters for eveluation end
consideration at the Weatber/Radsafe Command Briefings.

2. The results of ths above efforta for BRAVO ware as follows:

8., 411 known transient shipping was diverted outside the
hazardous fall-out aree. The Petapsco (AOG-1) was sailed
from Eniwetok to be out of the hazardous area by shot time.
The Trust Territory ship ¥/V Roque was operating outside
the designated sector (from EKwajalein to Utirik?, arriving
at Utirik on the mworning of 2 March 1954 and departing Uti-
rik on 3 March 1954. The Roque was subsequently located
and monitored at lajuro and found to have insignificant
levels of radiation. The Merapi was enroute from Honolulu
to Eniwetok but-well outside the designated sector area at
shot time, The Marapl was monitored upon arrival at Eni-
wetok and found not contaminated.

r:\—\
. (\.—’

‘ b. Based on the forecast significant cloud travel (forecast
i made on the night of B-3 days) the F2V sweep for B-2 days
; was directed along true bearing 300 degrees from ground
saro, No ships were sighted on this sweep. Based on the
B=2 day shot time farecast, the P2V sweep for B-1l day was
directed along true bearing 330 degrees to a distance of
375 nautical miles., The reduction in distence was based
on forecast reduction in resultant wind speeds. This sweep con-
tacted the USS Generel Patrick at 17-31N, 162-03K on course
266 degrees, speed 16 knots, at 1204M, 28 Felruary 1954. As
she would clear the designated sector by shot time, she was
not diverted by the patrol aircraft, Based on a re-farecast
(nade on B-1 day) of the significant cloud movement for B
day, it was decided to search in advance of the cloud along
bearing 65 degrees true from ground zero out to 600 nauticel
miles, Two F2U's were used, The first of these beceme con-
taminated early in ite mission and was forced to return to
- base, The second was directed to pick up the search in the
‘ approximate location of the previcus abort and cerry it out
- to the 600 miles!{ The only contact reported by these air-
craft was the Patapsco (A0G-1) sighted at 12-31N, 170-48E,
. at 1935M, 1 March 1954, course 30 degrees, speed 10 knote,
8 The Patapsco was turned to an eesterly heading at 2030K, 1

B DDA Vo> U o L

.

N .
S XIEN TP

March 195,. The-Commender in Chief, Pacific Fleet was ad-
vised later to have the Patapsco monitored upon arrival at
Honolulu in the event a check emroute ocould not be accomplished.

3 BEST AVAILABLE COPY




MEMORANDUM POR RECORD (Cont'd)
SUBJECT: Protection of Transient Shipping During Operation CASTLE

6. Between 26 February and 1 March 1954, WB-29 aircraft per-
formed weather and cloud tracking missions in all four
quadrants from ground zero. No surface shipping was sighted
on these missions, tlree of which were flown to the east
northeast of ground sero, one on 27 February and two on 1l

March 1954, ‘ .

d. The P2V and destroyer search of the Eniwetok/Bikini Danger
. Area madem contacts. As a matter of interest, a destroyer
security sweep on 17 Peburary 195, encountered one Japanese
fishing vessel, the Miyagikenajinoickonpiramaru, 26 nautical
ailes on true bearing of 40 degrees from Eniwetok Island.
This ship was escorted toward the nortbern edge of the Dan-
ger Area and left on course 315 degrees, 9 knots with the ,
recomendation that air patrol observe its subsequent move-
ments. No further contacts with this ship were reported.

As & summary, the CIC BAIROKO was contacted periodically
pre-shot and reported no transient shipping in the area.

i R. A, HOUSE

Lt Col, USAF
Qh.icf, Tech Branch, J=3
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PATTZRN OF FALL-OUT FOLIOWING BRAVO EVENT

i (Combined Analyses - Immediate and One Week after BRAVO)

1. General. The pattern of ultimate fall-out of radioactive particles
has been established utilizing in the cases of the most critical area (i.e.
bearing about 050° Trus, clockwise to 120° True from Ground Zero) the follow=-
ings B

aes Aerial survey by P2V employing NYOO-AEC survey equipment, with
readings in mr/hr extrapolated to ground level,

b, Known ground readings taken at some atolls (early and later)
used with their time and intensity (actual observations) to get a feeling for

the overall situation,

ce Resultant wind pattern to establish best wind for period from
H minus 1 hour (USS CURTISS Observation - BIKINI) to H plus 8 hours (Rongerik
sounding) together with the H minus 3% hours (Rongerik 0300M) to piece together
the wind pattern above the tropopause.

de Since the Rongerik (NYOO-AEC) survey meter trace established

"initial time of arrival of fall-out, this time was used in coordination with

resultant wind at the cloud level which passed over Rongerik. This level was
25,000 feet vector, Its average speed from Ground Zero calculated from
resultant wind plot was 10.4 miles/hr. At first, there was considerable
difficulty in making fall-out arrive from the stem of the atomic cloud (O-
55,000 feet-tropopause) at Rongerik in 8 hours. The 10.4 miles/hr above
would mske cloud arrive at Rongerik at about H plus 12 hours. However, by the
method of plotting the entire cloud height (which is believed to be about
100,000 feet) for which there were available winds to 95,000 feet, and with
the assuaptions listed below in comstructing shadows (fall-out) of stem and
mushroom, there are obtained 2 areas - elliptical in shape, generally east of
Ground Zero and superimposed on each other (Appendix I). The suggested fall-
out area (blus) for ths stem is oriented about 070° True from point SB of '
Ground Zero, distant 35 miles and with a 200-mile major axis, 100-mile minor
axis with a series of extremely hot elliptical envelopes emanating from Ground
Zero out to about 110 miles. Superimposed on this area (red) is the suggested
mushroom fall-out pattern which is an ellipse oriented 080° True, 40 miles
from Ground Zero, major axis at least 180 miles, minor axis 45-90 miles., It
is assumed that the cloud diameter in the mushroom for the period in question -
was at least 70-100 miles, This shows therefore, that the early fall-out at
Rongerik could come easily from the mushroom - large particles by H plus 8
hours, and since' the superimposed fall-outs from stem and mushroom cross the
northern half of Rongelap Atoll, one would expect these islands to bs exceed-:
ingly high with their radiation levels, This might be likened to scavenging
of the hot stem material by large particles from the tropopsuse and above.
However, the major hot fall-out element must come from the stem debris.

The assunptions used in the rough construction of the ellipse for the
whole cloud ares (LtCol Lulejian report on Fall-out - ARDC, SECRET, RD):
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(1) If wind shear is < 10° for the levels in question, minor
axis is 1/8 to 1/4 of the major axis (which is the entire vector for levels
Jooked at)e (This is case of 0-5,000 feet winds and 5-20,000 feet winds.)

(2) If wind shear is > 10° but £ 120°, minor axis is # of major
axis. This is case for 20,000 feet winds to tropopause, and somewhat less
for 65,000 to 95,000 feet winds.

. (3) If shear at levels making up vector under study is >120°
draw circle with diameter = to entire resultant vector.

CONCLUSIONSs

1., From overall fall-out picture, it is concluded that fall-out may
have reached Rongelap Island and Ailinginase later than the pessimistic time

of H plus § and H plus 4 hours, respectively.

2, From initial land survey reports on Rongelap Atoll with levels at
Erippu Island (NB 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 established.
The relatively light fall-out at Utirik (ESE of the hot area), higher levels
of intensity at Bikar (East and domnwind 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. lotho (SSE of the area and from Ground
Zero) received practically nothing because resultant vector wind speed from
the stem and, perhaps some of the mushroom fringe, was 8o low in velocity
through the SB to South from Ground Zero, Eniwetok received at about H plus
11 hours a build up to about 10 mr/hr for a period of about five hours.

3. This type of analysis gives a feeling only for pattern of fall-out
because it does not tell exactly vhen the fall-out arrives. However, it is
apparent that the 200-300 plus roentgens lifetime dosage line passed om or
close to Ailinginase, Rongelap Island and Rongerik which are at 80-100 miles
in cases of Ailinginae and Rongelap and 130 miles to Rongerik from Ground
Zero, The 1,000 plus roentgens lifetime dosage lines are exceeded as one goes
north from Rongelap Island to northern islends 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 - v
IVY-MIKE (1limited cross-wind and upwind) and CASTIE-BRAVO itself.

4; Rongerik radiation inpéésity levels are known at onset and evacuation
time; calculated roentgen dosage agrees with actual observations from film

badges at this aite

5, The heaviest fall-out pattern was expected to pass north of NAN and
east northeast from Ground. Zero.
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6. The levels of radistion intensity at the distences of Rongelap and

Rongerik were much higher than expected, and sooner than expected since
3 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

3 ’ wind field patterns, coupled with forecast changes and experience of indivi-
duals with such limited data as IVY-MIKE, GREENHOUSE-DOG, EASY, GZORGE and
ITEM, )

7. After seeing BRAVO cloud project pictures (taken from an airplane)
with large quantities of visible particulate matter falling through the
cirrus deck above the camera plane from tropopause and above, wind data to

"_,- great heights (i.e, up to at least 100,000 feet) is a must for shot time
7 since the fall-out problem for surface or near shots of large yields can be
a definite function of the mushroom as well as the very hot stem of the cloud.
v Appendixs R. H, i
Y CAPT, USN

: G; - . 1 - Plot of General Fall-out
W Pattern, ot svnlol>
; II - Forecast and Observed Hodo- .
q graphs, B=2 to B£7 days. ™t ool L
.. III - Tabulation of Time of Arrival -
: Data Yot Que-Rat-Se :
IV - Hodograph Trend Data et avwLol-2e

Inclosure 6 3

-



T -
| \mxcn ASPECTS OF FALL~OUT FROM ERAVO /ﬁ

1. Medical evaluation of personnel exposed to the radiation from
fall-out in case of BRAVO depeands to & great extent upon the accuracy with
which dosage can be computed, Based upon extrapolation of fall-out time
from Rongerik data where the fall-out time was precisely determined by
automatie recording instruments, it seams plausible to conclude, after
making allowance for factors giving maxismmm values of time and intensity,
that perscnnel were not exposed to dosages much higher than calculated,
This is particularly true inasc—ich as Rongerik calculations were in good
agreement with observed film badge data on personnel there,

2. The association of symptoms with a given dosage may lead to er—
. roneous conclusions since such tabular relationships have been devised
only for whole body penetrating radiation given over a period of a few
minutes. It is now generally believed that the symptoms in those tabula-
tions will appear with a smaller dose than indicated. These personnel may
develop signs or symptoms out of proportion to what would have previously -
been expected but could be samewhat tempered by the relatively slow dose

rate chmqtcrist:lc of fa.].l-qut. N

3. With respect_to natives, due to the language difficulty, it was
extrezely doubtful that information obtained by questioning would be re-
liable, BN . e AT o .

he We may draw certain cénclnsiom, howsver, which seem to be sound
concerning immediate prognosis based upon the doses believed to have been
received, . - e S F .

.
c - i

Lo

- 5 COnudoring f.lio personnel involved in exposure to radiation they
can be grouped agg:o__rding to locations g ' " T

1 ) !‘I‘lonty-eid:t Americans were exposed ahéwing £ilm badge read-
ings ranging from 40 to 98 roentgens during a period of 28,5 to 35 hours,

They were svacuated to Kwajalein, It was not expected that any of these
men would develop any subjective symptoms. One admitted to feeling badly
antil reassured after which he admitted that his feeling was probably :
peychological. First blood counts taken on D plus 1 showed a normal dis-
tritution. GCeneralized loss of hair which usually occurs after 10 days
with sufficient dosage was not expected and has not occurred to date,
Levels of personnel contamination were not exceedingly high and inasmuch
. as decontamination was performed on D plus 1, beta burns are unlikely.

- DEST AVAILABLE COpPY
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. Sixty-five natives were evacuated to Kwajalein and may have

~ recelved doses as high as 130 roentgens in a pericd of 51 hours. In this
~ case, the level of radiation is about the level which might cause some .

syaptons such as nausea, vomiting, fatiguability and loss of hair for acute
doses. Allowing for the rednced effect from low dose rate it may happen
that symptoms as above will occur in individuals who were already i1l or in
generally poor physical condition. Readings of skin and hair contamination
were such that for this exposure time spotty distribution of beta burms
could occur within several days., If this occurs, nlcerations might develop
'hich may roqniro senral months to heal.

c.. Ai_lh_;s_%_ - -
Seventeen nativel on this ialand wore exposed to appraximately

80 roentgana in 58 hours. They were evacuated to Kwajalein. It was not

expected that any subjective systemic symptoms would develop, FHowever,
personal contamination of this duration could conceivably cause beta burns
in a spotty distribution with ulcoration as described above.

ds mr_js‘__'“ BEST AVAILABLE COPY

vJ.SA natives were evacuated to Kwajalein after receiving a
dose of 17 roentgens in 78 hours, No subjective systemic symptoms or
changes in blood count .were expected. _Beta burna are _un].tkely but are

possible ctatisticluy

" @ Ailnk with LOY natives was not evacuated and tho total dose
for a life time will be less than 20 roentgens. ¥o ned.lcal problen from

radiation ahonld occur 1n the pulntion. L :
f. Somo otbcr 1slands received fall-ont cxposi.ng 1nhnb1tmt. to

| inaigni.ficant quantitin of udhtion.

(7 Task rom ggrao o1 .t. or in tho inity of of Bildni Atoll -

Porsonnol in tha concrctc bunkar on m island were oncuated
to ships afloat receiving in gensral comparable dosage to those aboard ships
all the time, Based on readinga taken aboard the ships it was estimated
thet nons of the ship's personnel would receive more than 10 roentgens
whole -body radiation. This doss would not cause any general syxmptoms of
radiation sickness, however, decontaminstion perscnnel might have skin con=
tact with concentratod ndioactivo deposits and poasibly sustain mild beta

bums.

6. Al nat:lvo evacuces wers held at Kn.jalein for observation and
treatment should the need arise, The station medical complement took com=
plete blood counts, made physical examinations and took histories, Captain
H, H, Haight, (MC), USK, a radiological medical officer was sent to Kwaja-
lein as consultant on radiation effects to the station surgeon. Daily ob~
servation was instituted in anticipation of the arrival of a medical group

from the U, S. who were to investigate the patients.
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7. The medical group arrived in Kwajalein on 8 March. It consisted
of military and civilian medical officers and techniclans from the Naval
Medical Research Institute, the Armed Forces Special Weapons Project and
the U, S. Naval Radioclogical Defense Laboratory and was established as
Project 4.1, TU 13 of Task Group 7.1 with Commander E., P. Cronkite, MC,
USN, as Project Officer, Drs. G. V., Leroy and C. L. Dunham represented
the Division of Biology and Medicine, AEC, and were to act as advisors to
Project 4.l. A systematic organization was set up with a view toward run-
ning a sick call, performing blood studies, taking histories, making phyei-
cal examinations and documenting the cases by means of records and photo-
graphy. Buildings were furnished for these purposes by COMNAVSTAKRAJ and
his Station Surgeon, Commander W. J. Hall, worked closely with the group.
The establishment of the investigating group of Project 4.1 was essential
and desirable from several standpoints. All the medical personnel were ex-
perienced in the field of atomic medicine having been participants in pre-
vious testing using biological material as well as having had full time
research projects along this line during interim periods. This allows for
proper evaluation of human effects toward correlation with data on animals
from which a grest deal of cur ideas on human effects have been extrapola-
ted, Further, they constituted an augrentation medical group for treatment

e

"if necessary in conjunction with station medical facilities. An additional

advantage was that almost all of the personnel had worked together as a unit
on previous occasions. : 3

8. None of the natives nor the Rongerik Americans had prel{minary or
early systemic zymptoms consistent with radiation sickness fram large do-
sage of external whole body irradiation. A reported case of vomiting and
a fow cases of loss of appetite were nct significant considering the sudden
change in environment and diet to which they were subjected. To relieve
the load on the station medical facilities, not knowing of the early ar-
rival of the medical group, the tweaty eight Americans were returned to
Eniwetok to remain as outpatients under the supervision of the Surgeon,
Task Group 7.2. Elood counts wers taken at approximately three day inter-
vals. They remained asymptomatic although there began a depression of the
white blood cells of mild degree. They were returned to Kwajalein on 17
Marche During the early days of March all patients remained free of sys-
tenic symptoms attibutable to irradiation but there was a definite de-
crease in the white tbod cell count more marked in the Rongelap group. .
The blood pictures of the Ailinginae natives and the Rongerik Americens
were quite similar which was reasonable considering they were exposed to
the same order of magnitude of radiation. The Utirik group showed nothing
particular from a medical standpoint and were considered as a virtually
normal native population for comparison purposes pending time for ob-
taining base line data from non irradiated natives. g

By the thirteenth and fourteenth day a tendency to epilate -

‘had become evident in the Rongelap natives involving mostly children but

within a few days it had appeared in adults. 7The epilation was both patchy
and diffuse, confined mostly to the head and particularly in children the
scalp assumed a spotty appearance due to depigmentation of the skin.
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At about the same time that epilation appeared in th

group, small skin lesions became noticeable on tgfe folds of tgeﬂgﬁg;::afb
forehead, shoulders, and arms., They appeared to be superficial and at
first were hyperpigmented, As time went on, the lesions, which becams
blister like, began to peel leaving a whitish depigmented area in the
centers The skin manifestations continued to appear throughout the month
of March, all going through the same cycle and involving most of the na-
tives, The most ssvere cases occurred on the feet with one exception -
one man developed a deep ulcer behind one ear. By this time all of the
akin lesions except the ear have virtually hesled and it appears that re-

pigmentation is taking place,

- Similar findings but in a lower percentage and at a later date
occurred in the Ailinginae group., One American developed what appeared
to be superficial radiation lesions on the back. They were hyperpigmen-

ted and behaved as the others,

3 Throughout, there have been no demonstrative systemic symptoms

P other than an epidamic of colds in the Bongelap group. A few cases of
secondary infection from skin lesions and some unexplained high fever

O in children responded well to penicillin with no sensitization reaction.

& The white blood counts reached a minimum during the latter part
of lMarch with a late depression in hlood platelets becaming apparent.
The level of the mean counts being well below normal mean counts. Lowest
counts were about 30,000 compared to a normal mean of over 300,000 for
the natives, There is a definite upswing in the euntire blood plcture of
both the natives and Americans at the present time, - _. , :
. . . - - R - H A A

g . Gn about 20 March, several cases of radiation burns were reported

~ aboard both the USS BATROKO and the USS PHILIP, Exarination showed that

in almost all cases there wers discrete areas around the belt line which

corresponded well to some lesions seen on the natives. History indicated

; that these lesions developed sometime betwesn 3 March and 15 March. All

] were in the process of healing with desquamation and mild depigmentation
o and were quite superficial, The whole body dose was less than 10R and

there were no other symptoms.

Three M-boat operators from TG 7.3 presented film badges reading
from 85 to 95R and were sent to Kwajalein to be observed by the medical
tean on 16 March, Since that tims they have had no symptoms, no sidn
findings nor blood changes. It is likely soms discrepancy in vadging or

= wearing of badges must have taken place as careful examination of the
badges by densitometer revealed nothing unusual in the radiation to which

3 ) they were subjected,
¥

el - . '
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‘ th tset to manage all cases in a conser.va-
It was decided at the outs gnvoi conaers

oms as they arose
tive manner, treating sympt ’ , perfora transfusions either

with treatment but being ready &t any time to
of whole blood or platelets if indicated, Sick call was managed daily
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where complaints were treated as though radiatinn had not been present.
Skin lesions were kept clean by surgical soap with excellent results lead-
ing to a minimwm of secondary infection and remarkably prompt healing, It
is felt that this eonservative regimen gave optimmm results and that all

- " patients are recovering satisfactorily.,
% | Detailed reports will be réndered by Project L.l on all cases.
Detailed statistical analyses will be required to properly evaluate the

data derived., Urine samples which have been analyzed in the U, S, will -
be combined with this study. A detailed study of characteristics of the
fallout samples, shielding properties of the measuring instruments, and
weather analysis will be necessary before a more exact dose of external
whole body radiation can be established. The study of all aspects should
lead to a much clearer concept of dose versus effect. The picture of ex-
ternal gamma radiation with a broad spectral band, combined with external
beta radiation, and internal hazard makes a very complicated problea in

| the final report. :

As a corollary to immediate treatment of the personnel exposed to
the radiation, evaluation of the hazard remaining upon rehabilitation must

: - be investigated. To that end soil and water samples, animels, plants and
( .other comestibles are being investigated with a view of determining if and
: i ( ) when the natives may be returned to their hame atolls,

N All personnel who have been involved in large dose exposures and
those whose doss was small but who may have to reside in an active area
should be cbserved over a long period of time., The first year following
the tests, re-sxamination should be at quarterly intervals. This has been .
discussed with the Director, Division of Biclogy and Medicine, AEC, who .
advises that it is the intention of his organization to maintain-a period-

ic observation mtcl.‘

) In sumary, natives from adjacent atolls and Americans froa the
Task Force were exposed to radiation in doses from a few roentgens to
appraxisately 150 roentgens. Some of the more heavily irradisted may be
considered to have been borderline from a standpoint of seriousmess.

A1l should recover from the effects of the exposure,

Colonel, Medical Corps
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