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MEMORANDUMFOR RECORD

SUBJECT<”BRAVO Shot, Operation ——_

2. - PURPCS=: To make a Date 7 recora operationss as-
pects that were considered prior to BRAVO event of Operation
CASTLE and to analyze the resultant situation in light of
available pre-shot and post-shot inforzetion.

2- GENERALINPORMATION Operation CASTLE is pleaned to
consist of a series of seveneedetonations as the Pacific Froviag
Grounds, which encompasses Eniwetok and Bikini Atolls. SRAvo
is the code neme that was given the firing of the first device,
SHREP, &t 0645 M on 1 March 1954, off Namu Island, Bikini Atoll.

 

. Subsequent to BRAVO detonation radioactive debris fell
on certain inhabited etolls of the northern harshall Islands.
Radiation intensities rose to levels sufficient to warrant evae
cuetion of four atolls and ell personned were removed from these
-atolls to Ewajalein in accordance with the operational energency
plan of JIF SSVEN. Areas evacuated and ganra dosages received
are indicated below:

ATOLL POPULATION DISTANCEFRODOSES RECETYED

Ailinginse 27 79 Nil 80 RB (computed)

Rongelep .- 82 100 NK 100-130 R (computed)

Rongerik 23 ff 153 MM 40 - 9B R (Lim badge)

Utirik «15 ©. 270 MM 17 R (computed)

(#7) 28 american Service’"personnel; 25 USAF Weather Detach-
ment plus 3 USA Sisnal Corps personnel.

All evacuees are under competent medical care.

S.° PREVICUS EXPERIENCE AND CHARSCTERISTICS OF NUCLIE
DETONATIONS: scedioactive debris is an innerent charecteristic
of all nucleer detonations. It originates from fission fragzests  
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which are the residue of bamb elements and surface materials,
soil and water, made redioactive by eacconmpanyins radiations ,
fields. Debris is sucked high into the atzosvhere by efter
winds of the explosion. ‘here this radioactive debris will
fall is a mejor pre-shot consideration end pricerily influences
the decision to detonate a nuclear exploSion at a certain tine.

The area over which radioactive debris is spread end the
intensity of fall-out on the ground are deterzined by the yield
of the explosion as well as by wind pattern since the larges
the yield, the more surface cateriels ere sucked up iato the
Cloud and the more fission fragments are aveaileble. The relee-
tionship between yield and fall-out is knowm only qualitatively.

4. PRE-SHOT INFORMATION: The operational aspects of the
BRAVO experience were planned and canceived in the lisht of
experience geined fram previmsoperations. These factors were
considered:

a. The basis for forecasting where fallout will go
is experience gained from overseas test operations CROSSROADS,
SANDSTONE, GREENHOUSES and IVY and to a certain extent fron tests
at the Nevada Provins Ground. Prior to the firing of BRAVO,
only one megaton yield device (IVY-hIK=)-had beea detam ted.
Although conscientious efforts were made to docusent the fal-
out from MIKE, only about S% of the total debris could ever be
accounted for. s

The technique used for forecasting fallout pate
terns is to consider the cloud as a small area source (abdout ea
15 mile radius); then add vectorially forecast winds fro= the
surface to approxicately 100,000 feet. The next step is to
outline an area on the ground where fallout is expected. Tis
area is 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 availabie here.
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- @ The surface redex was plotted, with an insuresce

factor edded, 1.e., smaller particles then previous experiess

indicated necessary were considered. This doubled distances

from ground zerg wnere fallout was predicted to occur.

oe

@. The upwind intensity of radiation levels at vasi-

ous distances was considered to be of the same order of ragni=
tude as for IVY-LIKEe. Radietion versus distence lines were
transposed to Bikini Atoll. _"
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e. Acritical problem in predicting fall-out ise
as forecasting the stability or lack of stability of tbe

“- .attern after snot time. Since radioactive particle tree
~“ | determined primarily by the winds at each level, it is
*- wd that winds must be from favorable directions o> vasy=-
*- (shin the outer limits on fevorable directions during the
* .¢ fallout. The criticel fallout period was considered to
"she order of trelve to eighteen hours fo> significant

.2 tO occur. The variation in tine arises froz considera-
of wind shear, with more diffuse and less sigziticast ine
ie8 at a given time associated with lerge anguler aad

_, skear. For this reason, it was required that actuel wind
‘ eatLons and forecasts immsdiately before shot tine and

“" 20ut shot day be continuously considered in their relation
<9 forecast conditions for. the first twenty-four hours
:3e shot.<0
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- PRE-SHOT BRIEFINGS: The following were presented at
. se~Shot command briefings:

a. Weather

Weather conditions during the five days prior to
' adicated a favorable trend for BRAVO day witheasterly

- - elow 15,000 feet and winds of a southerly co=poneaot
. The situation presented at E-6 hours for the subdsequest
<- period (18 hours after shot tine) was satisfactory. The

+ -> period to begin 18 hours after shot time was predicted
* an unfavorable trend as northwest winds were forecast
# 10,000 to 20,000 foot levels.

be RadSafe
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(1) Resultant wind diagrams including latess _
“4 winds and forecast winds for H Hour and the 72 hour

cajectories, which save a fellout pattern in a narrow
"* the east northeast and a wide (140°) sector to the
“ch very slow resultant winds. (See Figure 1).

. (2) Surface radex, H to H plus 6 hours. (See

(3) Outlooks for: _

(a) Bixini: Unfavorable; Eniwetok: Favorable;
Favorable, end the native populated atolls in southeast

from ground zero favorable, since resultant winds in

tion of these areas were considered too slow to nove
at fallout to the atolls involved.
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(>) Tesk Force fleet: Favorable, provided
14 out at least SO ciles.
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ee. A critical problem in predicting fall-out ia-

volves forecasting the stability or lack of stability of the
wind pattern after snot 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 on favorable directions during the
time of fallout. The critical fallout period was considered to
be on the order of twelve to eighteen hours for signivicant
fallout to occur. The variation in time arises fram 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-four hours
after the shot.

5. PPRE-SHOT BRIEFINGS: The following were presented at
the pre-shot command oriefings:

a. eather
Weather conditions during the five days prior to

BRAVO indicated a favorable trend for SRAVO day with easterly
winds below 15,000 feet and winds of a southerly camponant
above. The situation cresented at H-6 hours for the subsequent
2¢ hour period (16 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.

db. RadSafe

(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
sector to the east northeast anda wide (140°) sector to the
south with very slow resultant winds. (See Figure 1). ge-

(2) Surface radex, H to H plus 6 houstwes (See
Figure 2).

(3) Outlooks for:

(a) Bikini: Unfevoreble; Eniwetok: Favorable;
Usel >; Favorable, and the native populated atolis in southeast
Quadrant from ground zero favorable, Since resultant winds in
the direction of these areas were considered too slow to move
Signivicant fallout to the atolis involved.

(b) Task Force fleet: Favorable, provided
ships moved out at least 50 ciles.



Li
; . (e) Air routes throush Wake end Kwajalein:

favorable.

(a) Surface routing inside 500 miles consi-
dered in its relation to all known transient shipping: favor-

Ce Seientific

(1) High altitude sampling operations - favor-

° (2) Light transnission ‘for scientific experiments -
favoredie.

6. cqpcwstoss: |
et - We rereasYalloutinfomationtron previous shots

be a \

ye x4 .

ee The original source cannot be considered as a
point or a relatively meal) area but mist be considered to be
em area ct about a bundred eiles in diameter. This dieneter
also depesi yield. .sa

@. The radioactivity of the debrtSs can de consifered
ional to yield. Radioactive material in the

Cloud was thus two to three tires was was expected. —

@. An appreciable fraction of the observed fallout
een only be accounted for by assuming thet it originated in .
the stratosphere. For such particles -to reach the ground at
observed tines, their diameter must heve been in excess of 100

f. Forecast for shot tise winds at shot tine was
essentielly correct. Variation rom. forecest trajectories was

tely 20 desrees in significant urper levels; unfor=-
tunately, the veriecion wes is the wrong direction (See Figure
S$). The sual) veriations observed at lower levels were also
im an cafevoreble direction. evertheless, she accuracy of?
the winds aloft forecest aprroached the lirits of accuracy of
the wind odSesvVations themselves and were well within the nor-
geal forecest error.

g- The fallout pettern extended from tne Bikini
Stoll to the eest northeast. Considerable widening of the’
pattern took plece due to diffusion. The intensity of the
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pattern on the ground was due primarily to superposition of
gashrocm cloud fallout on the stem cloud pattern; and the
superposition can be attributed to the narrow cone within

acting. The theory that a sisnificant
fallout does not cose froa the stratosphere is not substentia-
ted by the facts of BRAVO.

he For future high yield shots, the forecest and
observed winds for the first twenty-four hour post-shot period
abould receive as auch exphesia as analyses made for shot tice.

?Pe ATTOS: Evacuation took place in accordence
with ene>sency plan and without incident. Evacua-
tice was not effected prior to detonation because no signifi-
eent fallout was expected on inhabited ereas.
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[so gewmee. GRAYS =#s—éi*s«C#P«ws«sSWs.: CLARKSON
Seientifie Directo®  Kajor General; U.S. Arny

Conmender .
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IRFACE RADEX FOR BRAVO.”
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1 March 1954

MEMORANDUWZ FCR RECORD:

SUBJECT: Command Briefing, 1100, 28 Februsry 1954

Members present: Gen Clarkson, Gen iecGinley, Dr. Graves,
Adm Bruton, Col Cowart, Lt Col Barbour (in lieu of CT 7.4)
Capt Maynerd, Lt Col Bonnot, and Lt Col House.

1. In general, tne hodosraph gave a forecast surfece radex
in tne low levels ( zero to 15,000 reat) at about 59 stiles in 6
hours, gensrally orientated to the west south west in. arpecrizate-~
ly a 30 dezree sector. In the high leveis, the radex gave a 6
hour pattern centered on approximately 65 desreés in a carrow
cone approximately 20 degrees wide.

2. The 72-hour cloud trajectories indicated all leveis is
@ narrow band generally65 desrees 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.

3. RadSefe outlooks were given es follows:

a. Bikini atoll: Favorable.

be. Eniwetok atoll: Favorable.

ce Ujelang atoll: Very favorable.

ad. Native atolls in southeast quadrant: Very fevcretle.

e€. Control DDE: It was reccommended that the Costroii DIE
pe moved frum a position 90 miles Vest or Ground Zero to a pesi-~
tion 230 degrees True, 90 riles fraz Sround Zero.

f. ATF ani the Y4GS: Tae plot or the Yess ani ac? |
courses fran about & minus 24 hours to = zlus 2 bours was isilceses.

In gegeral, from ablut 3 minus 5 to ebdout E cinus 3 Lows s6

GTFs and YaGs courses run approxisetely 25 to 20 siles 2rs5 toe .

armed device and the £ir departs from@ positica ca tae e2se Cs +28

low eltitude radax at epout E cinus 1$ nours to a posatics @; prez

imately 35 miles south of ground cero st E pius 2. Tae movesests

of tae YAGS end ATF were presentec fo> wuavever consid.retica |

was necessary in view of their close prozicity %O tae sevsce Bas

the radex.

a

aa
a

r
e

ge
e

mp
er

er
s

ma
re

y y
e

r
e
r
e

PRT
Ne
ng

renra
TIET
T
P

cs
A
p
e
I

*
w
e
y 

N
T
N
9

Y
O
R
E
I
N
C
I
T
S



ees*

& No closure was recommenied’ os air end surface
routes through Wake and Kwajalein.

he Wo transient shipping was reported within 50-0
miles of Ground Zero. It was pointed out that 3 minus 2 end B
minus 1 P2V sweep hed been sent out on headings of 300 desrees
and 330 degrees respectively. This was besed on eariler ‘Soree
casts. Since the wings shifted around to a narrow band to the
ENZ, it was recommended that a B dey P2eV sweep along a beeriug
line approximately 65 degrees be laid on.

“i. It was recommended thst CINCPAC be aavised of the
following:

(1) 72 hours trsjectories.

(2) Very favorable outlook for native populetioas.

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

j.- It was recommended that no change be mate in che
position of the task force ships.

4. In summary, it was recommended that RadSete conditioas
be considered very favorable on ell points, but only <avorable
at Bikini shot atoll.

R. A. HOUSE
+t Col., USar
RadSefe Officer
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2 Wwareb 1954

MEMORANDUM FOR RECORD: |

SUBJECT: Command Briefing, 1800, 28 Pebruary 1954.

embers present: Gen. P.W. Clarkson, Dr. aC. Graves, =F.
Ogle, Dr. D. Sewell, Gen. E. UcGinley, hr. J. Reeves, Col.
Cowart, Capt +aynard, Lt col Bonnot, Lt col House.

1. In general, the 1100, 28 February 1954 briefing vas
confirmed except indications were presented that conditions were
getting less favorable.

2. It was asreed to let the execute decision rezein firs
until the midnight briefing.

R. 4. HOUSE
Lt col., USaFr
pad Safe Officer
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1 March 1954

MEVOZANDUK FOR RECORD: |

SUBJECT: Command Briefing, 0000, 1 March 1954

Members present: Gen. P.W. Clarkson, Gen. &. tcGinley,
sen. He Estes, Dr. A.C. Graves, Dr. W. Ogle, br. J. Reeves,
Dr. De Sewell , Capt. W.L. Knickervocker, Col. W.S. Cowart,
Capt. R. a. Maynerd, Lt Col c.D. Bonnot, Lt Col R.&. House.

1. In generel, the forecast presented at the midnight
briefing was confirmed, except that in the levels between 5
end 15 thousend feet toe forecast was light and variable. In
an atterpt to delineate direction to these winds, it was
determined that the best forecest that could be given was for
+ue 10 thousand foot level. This was forecest to be westerly
&t 10 knots as the most pessismistic situation. Consequently,
the hodosraph plot vas made using the 10 thousend foot westerly
wind in order to present the most pessimistic situation which
would occur. This picture gave resultant winds in the direction
of Rongelap end Rongerik, -however, it was considered thet the

Cistence to Ronselap and Rengerik cocpered to the resultant
wind speeds were such that no fell-out should reach those atolls.
From the forecast hodogreph the tims of travel to Rongelap wceuld
peve dean ebout 12 to 15 hours. The hodograph plot did however
show that certeinly TARE site would be heavily conterinated,

a most likely NAN. The hodogreph gave two general fall-out
areas. The lower level running from 260 degrees aroumd through
south to 90 degrees with a six hour fall-out line in the directica
cf the populeted atolls in the southeast quadrent about 15 to
20 miles out from ground zero. The high level redex ran from
ebout 45 degrees to 80 degrees with a six hour fall-out line to

70 miles. (Since-the 6 hour fall-out lines were computed an abcut
i105 cicron particle size, it vas recommended that the distance

pe doubled for sefety. This atounted to considering particle
sizes dovn to about 70 microns).

/

2. NO change in the 72 hour cloud trajectories.

3. RadSefe Outlooks were =odified es follows;

a. zikini atoll wes changed from fevcrable to unfavorable.

be Eniwetok etoll remained very favereble.

c. Ujelang etoll remeinec very favoreble.

a=
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d. Native atolls in the southeast quadrant were dise
cussec at this pcint and elsewhere in the briefing. The net reeult
of the forecast was that these atolls shoul? recain favorable due
to the farecast long time of travel for fell-out to these pleces.
Specifically, Wotho end Rongelap vere considered by name and
position, these being the closest native populeted atolls in the
vieinity of ground Zero.

@. Control DDE: "0 change recoxmended over the changs
sede et the 1100, 28 February briefing.

f. ATF: It was recommended that the AT?s B¢2 hour
position be changed from 35 miles outh of GZ to at least 50 riles
south of GZ.

g- No cicsure was recommended on air and surface
routes through Wake and Kwajalein.

h. No further shipping was resorted within 500 miles
of GZ.

4. an advisory to CINCPACFLT and CINCPAC was recocmerded
in confcrmance 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 siz
bour fall-out, these ships be moved further out op a radia. line
to at least 50 miles.

Le In summary, it was recommended that RadSafe conditions
be considered favorable on all points, and unfavorable for Bikini
shot atoll.

R. A. HOUSE
It Col., USaFr
nadsafe Officer
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1 Mareb 1954

WEVORANDUW FOR RECORD

SUBJECT: Final “eather and RadSafe Check, 0430, 1 March 1954

Verbers present: Gen P. Wi. Clarkson, Gen 0. P. Weyland, Dr. A. C.
Graves, Gen. H. Estes, Dr. ff. Cgle, Dr. D. Sewell, Mr. J. Reeves, Col
W. S. Cowart, Capt R. H. Maynard, Lt Col C. D. Sonnet, and It Col R. A.
Bouse.

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

2. The general recoomendation for this briefing was one of mirnizizing
the effects of the low level northerly and westerly winds. The recomenda-
tions as given at the ridnicht briefing were restated.

Qotoure
R. A. HOUSES
Lt Col USAF
RadSafe Officer
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DISCUSSION OF CFP-SITS FaLLOUT

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

Fallout began at Rongerik Atoll at 1348 hours, 1 March as show
by a self-recording radiation detection station placed there by the
KYOO AEC and operated by personnel of the Air Teather Station. This
instrument went off scale at 100 mr per hour at 1418 hre 1 Larch.
Based upon query from air weather personnel a monitor was dispatched
with the supply PBK on the mming of 2 March. A ground reading of
2000 mr/hr was obtained at 1115 by the mnitor who evacuated 8 of the
personnel on his own initiation and recommended evacuation of the re-
mainder as s00n as possible based upon the high radiation levels. This
was concurred in and the remaining 20 were evacuated by Fa! at 1645,
2 March, Calculations estimating the dose received indicated that per-
sonnel evacuated at 1115 would have received 85 r agd the recainder
95 r. This was in fair agreerent with readings of film badges on per
sonnel, Maximum film badge reading was 98r representing 3 men, 52r
for 1, air for 1, 40r for 9. Average dose for all personnel, 54, roeat-
EDs.

Inasmuch as the data from Rongerik is the only data showing exact
time 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 calenlation of dosages received by native
populations are based upon it for time of fallout in those locations.
4 detailed analysis of this data is therefore appended in the medical
tab.

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 proxizity to
Eongerik it was decided thet it would probabiy be necessary to evacuate
the atoll. Consequently, the PHILIP, DDE 498, was dispatched to reach
Rongelap on the moming of 3 Marck. In the neantine a Pat was seat to
ground survey the atoll and at 1830 hours, 2 Lareh, their ground survey

showed @ reading of 1400 miliiroentgens per hour. Celeriation of awsage

to 3 Maren incicated about 110 roentgens 80 the order to evacuate was

given. The destroyer PHILIP evacuatec the natives by 0935 to 1025,

3 March. Calculation of the total dose indicated that 130 roentgens were

received. Detailed calculations are appenced in the medical tab. A total

of 65 natives were recoved, 16 natives (the old anc sickest) by FSU and
_ 49 by DDE,

Cet
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Inasmuch as some natives of Rongeiap were reported to be on

alinginae, tne atoll wes surveyed, 17 natives loceted, and an intensity
of 445 mrynar was found. . Evacuation was complete by 1800, 3 Marek. The
aose computed for this group is &0r end det2ils are eppended.

 

aeriél survey of Utirik by a5Li Fattem indicated 620 or/hr at
1651 brs, 2 March (later re-calibrated to 240 mr/hr). Gn 3 Larch 1245
ground survey indicated 160 mr/hr. Decision to evacuate based upon fact
that estimated dose at time of earliest evacuation would be l3r. 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-
sequence at all was Ailuk. ASLE Fattern indicated 95 mr per hour at
1845 brs, 2 March. Based upon the best estizate of faliout time it was
calevlated that a dose to infinite time woulc reach approxicately 20
soentgans. Salaccing the effort required to move the 400 inhabitants
ageinst the fact that such a dose would not be a medical problem it was
decided not to evacuate the atoll.

Indications from zerial surveys indicated substential fallout
occurred on the wmpopulated islands of Bikar and Taka.

Very cinor fallout occurred in 2 southwesterly and westerly direction
on Eniwetok and Ujelang &tolls but levels did not exceed 1Qnr per hour
at Eniwetok nor 3=> per hour at Ujelang. This was apparently very fine
particuiate matter carried by the low trade wind component.

& detziled plen was made to maxe ground surveys of al) islands which
had fellout in excess of lOmr per hour at estimated fallout time to pre-
vide information as to decay rate and verification of estimation of aoses.
Gater and soil samples from these surveys were shipped by air to HASL, kY
Operations Office, Attention: Mr. Merril Eisenbud, for detailed anaiysis.

Qdanue
R @. HOUSES
Lt Colonel, USAF
Cn. Tech. Br., Js3
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CLOUD TRACKING CFERaTIONS FOR BRAVO

8 March 1954

1. SUMMARY:

The BRAVO Air Rad Sefe Operations were conducted
essentially as planned. No hazardous air coataninations were ene
countered by aircraft other than the samplers. Several eircreft
and crevis were exposed but the levels encountered appear acceste
able from both a health and a decontarination aspect. Comsuniceae
tion and control difficulties made it difficult if not impossible
to forecast the fallout in the Rongerik/Rongelep ereas. Steps
have been taken to remedy the defects whick became arperent during
BRAVO operations.

2. GENERAL: :

Cloud tracking information for BRAVO was derived fran
five sources. The manner in which each ofthese functioned curing
BRAVO will be discussed individually in subsequent paragraphs.
These sources were as follows;

Sampling aircraft reports.
Sweet-sour reports.
Speciel Cloud tracking flights.
Weatner reconnaissance flights.
AFOAT-1 flightse

3. SAMPLING ATRCRAFT REPORTS:

These reports were monitored and recorded by Pad Safe
personnel eboard BOUNDARY TARE frox plus two thru plus seven
hours. Information derived from these reports indicated the
sazpling aircraft were working the South and Southeest edge
of the cloud and therefore stayed in the immdiate viclaity of
Ground Zero. Because of the altitude of the sanpling operations
(30,000 - 45,000 ft) there is little relation between the Cpera-

tion of these aircraft and subsequent air o> ground contacination.

This data;nowever, does assist the sir Rad Safe Officer &n ob-
taining an overall picture of the dispersal of radioactive materiel.

No reports'of cloud cuovement were received from the control B-3
/aircraft. oY

/
4e S.EET@SOUR_ REPORTS:

"hese reports are subcitted by any eizrcrast encounce ring

radioactive contamination and =ot reporting by otner Eeens. no

such reports were received during B=avo. Tris is not Surprising

since aircraft other than the samplers and trackers [reporting oy

otner means) seak to avoid arees in which contacinet.o2 is suse

pected.
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2+ SPECIAL CLOUD TRACKING (WILSON) FLIGETs: ,

a. The first of these flights, Wilson 2, wes directed
by Rad Safe to pre-planned post-shot seerch. This requireé tre
aircraft to remain in a holding pettern treck approxicately 50
miles West of Ground Zero from plus two to plus five hours.
This portion of the track was designed for the purpose of dee
tecting radioactive cloud movements toward Friwetok atoll. of
BRAVO the meximum activity encountered wes less then 15 cr/hr.
Through a misunderstanding of control procedures, Wilson 2 oves-
stayed in the holding pattern. When Rad Safe realized this fect,
CIC wes requested to order him into the previously designated
search sector at once. The delay, however, resulted in this aire
craft being well behind and to the North of the cloud sescects
thet must nave caused fallout on Rongerik and Rongelap. gt. 155%:
the aircraft reported its maxirur reading during this fligtt. Tris
wes reported es being between 500 and 1000 mr/br approximately
150 nautical miles from Ground Zero at a bearing of 60 desrees.
This and the subsequent deta appeared to verify the forecast cloud
trejectories which incicated the upper cloud segments would leave
ths PPG on an approximate bearing of 70 degrees, thus avoiding
the populated atolls. Wilson 2 sudsequently reported ic-flight
difficulty with the instruments used.

be On thes besis of the results of the Wilson 2 flight
the second tracker, Wilson 3, wes instructed to searct the sass
general area but to proceed further Fast to define the rate of
cloud movement. gt approximetely 2000M% information was received
indicating the possibility of some contamination in the Ronge>
Rongeleap area. A message was immediately dispatched to T¢ Fi
requesting Wilson 3 to alter his search area in such a manne> as
to cover tne populated erea to the East. Communication delays
prevented Wilson 3 from complying with the request. This plus
the fact that no exact instrument readings (instead a range of
readings) were reported made interpretation of cloud tracking
data difficult. ;

Ce Subsequent wilson flights ( for plus one day) were
cancelled when it appeared that no eir ccntazminetion protier ex-
isted at that tims. /

7
Sc

6. WEATHE RECONNAISSANCE FLIGETS:

Two Petrel Juliet jeetber reconnaissence flights were

flown on plus one dey. These flights were fica to tae Southang

to the Southeast and indicetec essentially zero air coxcta=-cetscse

2

tal
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' WILSON aircraft to insure oettar data reporting and ccat

 

7. AFOST-1 FLIGHTS:

aPOAT-1 sponsored flights from Fawaii indicated a zexrie
mum air contamination of less than 1 mr/br in that area, (3 xarck(.
Similar flights from Guam reported tenths of an ar/br as a saxi-
mum reading. This vas encountered 4 March, 100 nautical ciles
west of Fonape at 5000 ft.

8. INFLIGHT EXPCSURES:

4S expected, several aircraft, including samplers,
cloud trackers, evacuation aircraft and P2V security sweep aire
craft, encountered areas of air contamination. ™ all cases it
appears thet the exposures were well under task force limitaticzs
for a health point of view. standard decontamination proceiures
are expected to be effective so thet all aircraft srould be ree
turned to service well prior to the next shot. The P2V security
sweep sectors will be modified on future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

a. phe Air Rad Safe operations for BRAVO were generally
successful but several changes in procedures are being msde (see
below) to provide more timely and accurate data.

be. No hazardous areas of air contamination were en- n
countered although fallout in the Rongerik/Ronselap area would
makes it probable that such contamination did exist for a stort
period ef trose atolls.

ata

Ce Improved monitoring, data reporting and ccormunica-
tions facilities are required.

de Lower search altitudes may improve the ability to
cortelate air contaminationwith. subsequent fallout. .

- 6. No hazardous fallout appears likely in the =awail,
Ponape or Guam areas.

f. In flight exposures of Task Force personnel appear
well within established limits. .

7

10. RECOMMENDATIONS:

@. A Ca¥ convact is required between BOTYMDsRxY rake era
rel.

(This has deen requested).

b. J TIB radiac instrument should be carried ca all

WILSON aircraft and exact radiation receding shculd te rercrtec.

(Sas been- arrenged).

Sane
3



 

6. Lower altitudes saould be employed in tracking

operations. Will ve specified in future vector sessages.

Colonel, US.
Air Rad Safe Officer
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10 March 1954 .

MEMORANDUM FOR RECORD

SUBJECT: Frotection of Transient Shipping During Operation CASTILE

1. In order to provide protection for transient shipping in the
region immediately outside the Eniwetok/Bikini Danger Area during
Operation CASTIE factors were established end a plan of
action placed in effect as follows:

Planning factors:

(1) CASTLE clouds more than 24 bours old should not be
hasardous

ae

de

(2) 24 hour travel of a CASTLE cloud should be approri-
mately 500 nautical miles.

Plan:

(2)

(2)

(3)

(4)

The Comsander in Chief, Pacifie Fleet was requested
to wake advance diversions of shipping outside a
sector area from southwest clockwise throughnorth
to east to 500 nantical miles from ground sero fros
H to H plus 24 hours.

P2V aircraft were planned to sweep the significant
forecast sector of cloud travel, using visual and
search radar methods of sightings coat to 800 nan-
tical miles on D-2 days, cat to 600 nautical alles
on Del day and, if necessary, in front of the cload
on D day. P2V aircraft crews were directed to ef-
fect diversion on all ships sighted in the sector
area on Del ami D day.

W-2 aircraft on reutine weather reconnaissance
missions were directed to report all sightings of
surface shipping encountered. Ald sightings were
to be relayed to the Radar center (CIC USS BAT=0zD)
in the TG 7.3 fleet.

P2V aircraft and destroyer security sweeps were di-

rected for the Eniwetek/Bikini Danger Area. Inform

mation fron these sweeps was channeled to the Radar
center (CIC USS BAIROKD).

mma
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MEMORANDUM FOR RECORD (Cont'd)
SUBJECT: Froteetion of Transient Shipping During Cperation CASTLE

 

(5) Information from all the above scurces was channeled
into the task force hesdquarters for eveluaticn and
consideration at the Feather/Radsafe Command Briefings,

2. The results of the above efforts for ERAYO were as follows:

be

41) known transient shipping was diverted outside the
hazardous fall-out area. The Petapsco (A0G-1) was sailed
from Eniwetok to be out of the bazardousarea by shot time.
The Trust Territory ship W/V Roque wes cperating outside
the designated sector (from Kwajalein to Utirik), arriving
at Utirik on the morning of 2 March 1954 ard departing Tti-
rik on 3 March 1954. The Roque was subsequently located
and monitored at Majuro and founi to have insignificant
levels of radiation. The Merapi was enroute from Eonolaln
to Eniwetok but- well outside the designated sector area at

‘shot time, The Merapi was monitored upon arrival at Eni-
wetek and found not conteminated.

Based on the forecast significant cloud travel (forecest
made on the night of B-3 days) the P2V sweep for B-2 days
was directed along true tearing 300 degrees from ground
sero. No ships ware sighted on this sweep. Based on the
Be2 day shot tine farecest, the P2V sweep for Bel day was
directed along true bearing 330 degrees to a distance of
375 nantical miles. The reduction in distance was based
on forecast reduction in resultant wind speeds. This sweep con-
tacted the USS General Patrick at 17-31, 162-C3E on course
266 degrees, speed 16 knots, at 1204M, 28 February 1954. ds
she would clear the designated sector by shot time, ske was
not diverted by the patrol aircraft. Based on a re-fcrecast
(made on Bel day) of the significant cload ecvenmert for B
day, it was decided to seerch in advance of the cloud along
bearing 65 degrees true from ground sero out to 600 nautical
miles. Two P2V's were used. The first of these became con-
taminated early in its mission and was forced to return to
bese. The second was directed to pick up the searck in the
approximate location of the previous abert ani carry it out
to the 600 miles. The only contact reported by these air-
‘eraft was the Patapsco (40G-1) sighted at 12-21N, 170-228,
at 1935M, 1 Karch 1954, course 30 decrees, speed 1C krote.
The Patapsco wes turned to an easterly heading at 2030K, 1
March 1954. The-Commender in Chief, Pacific Fleet was ad-
vised later to have the Patapseo monitored upon arrival at
Eonolnlu in the event a check exroute could not be eccorplisbed.
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MEMORANDUM FOR RECORD (Cont'd)
SUBJECT: Protection of Transient Shipping During Operation CASTLE

a.

Between 2% 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 sigtted
on these missions, three of which were flown to the east
northeast of ground zero, cne cn 27 February ani two on ]
March 1954.

The P2V and destroyer search of the Eniwetok/Bikini Langer
drea nmadem contacts. ds a matter of interest, a destroyer
security sweep on 17 Feburary 195, encountered ons Japanese
fishing vessel, the Hiyagikenajinoickonpiramarn, 26 nantical
miles on true bearing of 40 degrees from Enivetok Islani.
This ship was escorted toward the northern eige of the Dan-
ger drea ard left on course 315 degrees, 9 knots with the
recommendation that air patrol observe its subsequent move-
ments. No furthercontacts with this ship were reported.

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

Qe
R. 4. HOUSE
Lt Cal, USP
Chief, Tech Branch, J-3
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PATTERN OF FALL-OUT FOLLOWING BRAVO EVENT
‘ (Combined Analyses - Imnediate and One Week after BRAVO)

1. General. The pattern of ultimate fall-out of radioactive sarticles
has been established utilizing in the cases of the most critical area (1.0.
bearing about 050° Trus, clockwise to 120° True from Ground Zero) the followe
ings

a. Aerial survey by P2V employing NYO0-a5C survey equipment, with
readings in ar/hr extrapolated to ground level.

be Known ground readings taken at some atolls (early and later)
used with their time and intensity (actual observations) to get a Seeling for
the overall situation.

Ce Resultant wind pattern to establish best wind for period froa
3 minus 1 hour (USS CURTISS Observation - BIXINI) to BH plus 8 hours (Rengeriz
sounding) together with the H minus 34 hours (Rongerik 0300) to piece cogether
the wind pattern above the tropopause.

de Since the Rongerik (NYOO-aZC) 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 froa
resultant wind plot vas 10.4 miles/hr. At first, there was considerable
difficulty in making fall-out arrive from the stem of the atomic cioud (o-
55,000 feet-tropopause) at Rongerik in 8 hours. The 10.4 miles/hr above
would make cloud arrive at Rongerik at about © plas 12 hours. Zowever, by che
method of plotting the entire clond height (which is believed to de a>cut
100,000 feet) for which there sere available winds to 95,000 feet, and with
the assumptions listed below in constructing shadows (fall-out) of stem and
mushroom, there are obtained 2 areas - elliptical inshape, generally east of
Ground Zero and superimposed on each other (Appendix I). The suggesved Zall-
out area (blue) for the stem is oriented about 070° True from point SB of
Ground Zero, distant 35 miles and with a 200-mile major aris, 100-2ie sizor
axis with a series of extremely hot elliptical envelopes ezanating ‘roa Ground
Zero out to about 110 miles. Superimposed on this area (red) is «he siggested
moshroom fall-out pattern which is an ellipse oriented 080° True, 49 ailes
from Ground Zero, major axis at least 180 niles, zincr aris 45-90 sites. It
is assumed thatthe cloud dianeter in the sushroon for the period ic >sest‘ion
was at least 70<100 miles. This shows therefore, that the early Sa---c=: at
Rongerik could eome easily from the nushrooz - large pazzicles oy = fics &
hours, and since‘ the superimposed fall-outs fre stem and susnrocs cross <6

northern half of Rongelap Atoll, one would expect these islancs <2 Se ex-ceec-
ingly high with their radiation levels, This sight be likened to scavenging
of the hot stem material by large particles Sro=z the tropopause anc a>cve.
However, the major hot fall-out elenent must coms from <ne stea debris.

The assuaptions used in the rough constrzction of the ellipse fem che

whole cloud ares (LtCol Iulejian report on Fell-out - ARDC, SECAET, RD):
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(1) If wind shear is <10° for the levels in question, ainer

axis is 1/8 to 1/4 of the major axis (wnich is the entire vector for levels
looked at). (This is case of 0-5,000 feet winds and 5-20,000 feet winds.)

(2) If wind shear is >10° but <120°, minor aris is ¥ of asjer
axis. This is case for 20,000 feet winds to tropopause, and sonembat less
for 65,000 to y5,000 feet winds.

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

CONCLUSIONS ;

1. From overall fall-out picture, it is concluded that fall-out aay
nave reached Rongelap Island and Ailinginae later than the pessimistic tise
of H plus 5 and # plus 4 hours, respectively.

2e From initial land survey reports on Acngelap 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 estab:ished.
The relatively light fall-out at Utirik (252 of the hot ares), hizher levels
of intensity at Bikar (East and downwind of the hot area, i.e..6 r/hr at 3
plus 33 hours almost in downwind line with the superimposed ellipses or hot
areas but definitely beyond the hot shadow), confirm the belief in che asscsed
area of hot fall-out pattern above. ortho (SSE of the area and fro= Gro=d
Zero) received practically nothing because resultant vector wind speed froa
the stem and, perbaps some of the mushroom fringe, was so low in velocity
through the SB to South from Ground Zero. Zniwetok received at about E pics
11 hours a build up to about 10 mr/hr for a period of about cive hours.

3- This type of analysis gives a feeling only for pattern of fall-out
because it does not tell exactly rhen the fall-out errives. Eowever, ‘* ‘
apparent that the 200-300 plus roentgens lifetizne dosage line sessed os or
close to Ailinginae, Rongelap Island and Rongerik which are at €0-i00 alles
in cases of Ailinginse and Rongelap and 130 miles to Rengerik from sround
Zeroe The 1,000 plus roentgens lifetime dosage lines are exceeded as cne goes
north from Rongelap Island to northern islands of that atoll. This analysis
is based ons (1) logical use of wind patterns existing during shot tine to _
fall-out, (2) multiple shot (tower or ground) fall-out pattera data froa
Nevada Proving Grounds over last 3 years, and (3) experience and data f>oa
IVY-HIKE (limited cross-wind and upwind) end CzSTIS-ErayC itself.

4e Rongerik radiation intensity levels are ‘mown at caset and evecuatica
time; calevlated roentgen dosage agrees with actual observations froz fits
badges at this site .

5. The heaviest fall-cut pattern wes expected to pass north of [s) acd
eest cortheast from Ground Zero.
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6. The levels of radiation intensity at the distances of Songe-sar end
Rongerik were much hicher than expected, and sooner than expected si=ce
necessary information in this range of yield for surfece shots today is <he
result of some scaling, up from auch lesser yielés, interprecation of upper
Wind field patterns, coupled with forecast changes end experience of indirte
gaals with such limited data as IVY-1%E, GREZNHOTSE-DOG, EASY, SHH and
TEM.

7 After seeing BRAVO cloud project pictures (taken fron ap airplane)
with large quantities of visible particulate satter falling througe 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 tire
Since the fall-out problem for surface or near shots of large yields can te
a definite function of the mushroom as well as the very hot stem of the cload.

— RBitrigapcanet
Cart, JSN

I - Plot of General Fall-cut
Pattern. ,

II = Forecast and Observed Hodo-
graphs, B-2 to B/7 days.

TIT = Tabulation of Time of Arrival
Data

IV - Hodograph Trend Data
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6. The levels of radiation intensity at the distances of Rongelar and
Rongerik were much higher than expected, and sooner than expected since
necessary information in this range of yield for surface shots today is <he
result of some scaling, up from much lesser yielcs, interpretation cf upper
wind field patterns, coupled with forecast changes and experience of indivi-
us with such limited data as IVY-:0%E, GHEZNEHCUSE-DOG, EASY, GSChGS and

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, «ind data to
great heights (i.e. up to at least 100,000 feet) is a must for shot tine
since the fall-out problem for surface or near shots of large yields can be
a definite fimction of the mushroom as well as the very hot stem of the cloud.

sppantin ABiomgapeand
. CAPT, JSN

I - Plot of General Fall-cut
Pattern.

II - Forecast and Observed Hodo-

graphs, B-2 to Bf7 days.
OT - Tabulation of Time of Arrival

Data
IV - Hodograph Trend Data
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a ~~» \ ~DETTE SOSRET
ATOMIC EMEAGT ACT — 1049 BRAVO

| .

TILE DCSE RESARt
TW DISTANCE FALLOUT INTLNSITY <= INTENSITY TIME INTENSITY TIME WIND SPEEDPLACL BEAIWLG HAUT hil, ARRIVED MViIR  ROMITGHIS MR/HR HRS MR/HR —_HRS/DAS ‘TO TRUIUPAUZE

Lae lou 17h /3yhre 208 ¢ 3.2
Ujae ju. 408 37 0.1 3.2
Vio tho 154 luv 413.2 2.3 17 1.0 3.8
Ailinginae 115 79 306 12,000 220 Ah5 458 400 £2907 8.1
ltlongolap lug 10u 5.6 9,800 350 *1,00 736 1350 30.9 6.9
kaniaotok 105 98.5 5eh 46,800 4,200 *3000.  #53..2 6.9
Ronrerik O98 133 * 8 9,000 350 2000s #28.5 10.4
Taonet U52 280 1.4 32.6 Fringe effect only
Bikar On, 285 16.3 1,400 120 600 3.0 bed
Utirik 07% 270 21.6 450 48 160 55 53/10 #6.3dac 10.2
Taka 077 261 20.3 290 160 434 10.4
Mejit 10, 340 30.2 9.6
Ailuk 147 291 Ze 0 3 16 34.8 8.9

Jomo 10 268 24.8 18 Bho 8.8
Likiep 115 a2 26.2 6 3hed 8.1
Namu ‘142 265 O16 48.5 4.2

Arno 127 Lol 0.6 51.6 5.3

Lia Juro 128 bb 2.0 51.4 5.5
u 122 YU 36 50.9 5.9
{Tootap Li a7 42.3 3.6 50.6 Tol
brikub 119 3al 40,0 keV 50.2 6.8
ViotJje Ls jal 39.0 20.0 50.0 6.0
Kuoale 20U 225 o3 Shel,
Ponape 235 503

Ujelang 24,5 206 2.0 49.5
Pingeolap 22U 426

# Reading on ground.
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MEDICAL ASPECTS OF FALL-OUT FROM BRAVO

1. Medical evaluation of personnel exposed to the radiation from
fall-ont in case of BRAVO depends to a great extent upon the accuracy with
which dosage can be computed. Based upon extrapolation of fall-out tims
from Rongerik data where the fall-out time was precisely determined by
automatic recording instruments, it seems plausible to conclude, after
gaking allowance for factors giving maxigmm values of tims and intensity,
that personnel were not exposed to dosages mich higher than calculated,
This ia particularly true inaamch 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=
ronecus 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 tabule-
tions will appear with a emnaller dose than indicated. These personnel may
develop signs or symptoms out of proportion to what would have previously
been expected but conld be somewhat tempered by the relatively slow dose
rate characteristic of fall-ont.

3. With respectto natives, due to the language difficulty, it was
extranely doubtful that information obtained by questioning would be re=
liable.

he We may draw certain conclusions, however, which seez to be sound
concerning immediate prognosis based upon the doses believed te have been
received.

- §- Considering the personnel involved in exposure to radiation thay
can be grouped according to location:

ae Eonge -

Twenty-eight Americans were exposed showing film badge read-

ings ranging from 40 to 98 roentgens during a period of 28.5 to 35 hours.

They were evacuated to Kwajalein... It was not expected that any of these

wen would develop any subjective symptoms. One admitted to feeling badly

until reassured after which he adritted that his feeling was probably

psychological. First blood counts taken on D plus 1 showed a normal dis-

tribution. Generalized loss of hair which usually occurs after 10 days

with sufficient dosage was not expected and has not occurred to date.

Levels of persommel contamination were not exceedingly high and inasmach

as decontarination was performed on D plus 1, beta burns are unlikely.
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be Rongelap -

Sixty-five natives were evacuated to Kwajalein and may bave
received doses as high as 130 roentgens in a period of Sl hours. In thlscase, the level of radiation is about the level which might cause sose
symptoms such as nausea, vomiting, fatiguability and loss of hair for acutedoses. Allowing for the reduced effect fram low dose rate it may happen
that symptoms as above will occur in individuals who were already 11] or is
generally poor physical condition. Readings of akin and hair contaminatiog
were such that for this exposure tine spotty distribution of beta burns
could occur within several days. If this occurs, ulcerations might develop
which may require several months to heal.

ce. Allinginae -

Seventeen natives on this island were exposed to approximately
80 roentgens in 58 hours. They were evacuated to Kwajalein. It was not
expected that any subjective systemic symptoms wuld develop. However,
personal contamination of this duration could conceivably cause beta burns
in a spotty distribution with ulceration as described above.

d. Shirtk -
154 natives were evacuated to Kwajalein after receiving a

dese of 17 roentgens in 78 hours. Ho subjective systexic symptoms or
changes in blood count were expected. Beta burns are miikely but are
possible statistically.

e. Ailuk with 401 natives was not evacuated and the total dose
for a life time will be less than 20 roentgens. No medical problem fros
radiation should occur in the population.

f. Some other islands received fall-out exposing inhabitants te
insignificant quantities of radiation.

B- Task Force personnel at or in the vicinity of Bikini Atoll -

Personnel in the concrete bunker on NAN island were evacuated
to shins afloat receiving in general comparable dosage to those aboard ships
all the time. Based on readings taken aboard the ships it was estizated
thet none of the ship's pereonnel would receive more than 10 roentgens
whole body radiation. This doee would not cause any general sy=ptoas of
radiation sickness, however, decontamination personnel might have skin con-
tact with concentrated radicactive deposits and possibly sustain ciid beta
burns.

6. All native evacuees were held at Kwajalein for observation and
treatment should the need arise. The station medical complement took com
plete blood counts, mace physical exarinations and took histordes. Captain
B,. H. Haight, (MC), USN, a radiolegical medical officer was sent to Xwala-
Yein as cansultact cn radiation effects to the station surgeon. Daily cb=

servation was instituted in anticipation of the arrival of a medical group

fron the U. S. who were to investigate the patiexts.

a  



\
 

7e The medical group arrived in Kwajalein om & March. It consisted
of military and civilian medical officers and technicians from the Naval
Medical Research Institute, the Armed Forces Special Weapons Project and
the 0. S. Rawal Radiological Defense Laboratory and was established as
Project 4.1, 70 13 of Task Group 7.1 with Comzancer EB, P. Cronkite, K,
USH, as Project Officer. Drs. G. V. Leroy and C. L. Dunham represented
the Division of Biolegy and Medicine, AEC, and were to act as advisors to
Project hol. A systematic organization was set up with a view toward mn
ning a aick call, performing blood studies, taking histories, making physi-
cal examinetions amd documenting the cases by means of records and photo=
grephy. PBnaildings were furnished for these purposes by COMNAVSTAKKAJ and
his Staticn Surgecn, Commander W. J. Hall, worked closely with the group.
The establishzent of the investigating group of Project 4.1 was essential
and desirable from several standpoints. All the zedical personnel were ex~
perienced in the field of atomic medicine having been participarts in pre=
vicas testing using biological caterial as well as having had fall time
research projects along this line during interim periods. This allows for
proper evaloation of human effects toward correlaticn with cata on animals
from which a great deal of our ideas on bucan effects have been extrapola-
ted. Purther, they constituted an augmentation medical group for treatment
"if necessary in conjunction with station medical facilities. An additional
acventage was that almost all of the personnel had worked together as a unit
oc previous occasions.

8. Hcne of the natives nor the Rongerik Americans had prelfainary or
early systeric aymrtoms consistent with radiation sickness from large do-
sage of external whole body irradiation. A reported case of vomiting and
a few cases of loss of appetite were no significant considering the sudden
change in environment end diet to which they were subjected. fo relieve
the load on the station medicalfacilities, not knowing of the early ar
Faval of the medical group, the twenty eight Americans were returned to
Enivetok to remain as octpatierts under the supervision of the Surgeon,
Tasx Group 7.2. Hlood counts were 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
March. During the early days of March all patients remained free of sye~
-tecie symztoms attibutable to irradiation but there was a definite de-
crease in the white Ebed cell coumt more rarked in theRongelap group.
The blood pictures of the Ailirginae natives anc the Rongerik Americans
were quite similar which was reasonable considering they were exposed to
the same order of magnitude of radiation. The Utirik group showed nothing
particular frem a medical standpoint and were considered as a virtually
mormal native population for cempariscn purposes pending time for ob=
taining base line data from non irradiated natives.

By the thirteenth and fourteexth day a tendency to epilate

had become evident in the Rongelap natives involving mostly children but

within a few days it bad arpeared in adults. The 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 the
grcup, mall skin lesions became noticeable on the folds of theneckythe
forehead, shoulders, and arms. They appeared to be superficial and at
first were hyperpigmented. As time went on, the lesions, which becane
blister like, began to peel leaving a whitish depigmented area in the
center. The skin sanifestations continued to appear throughout the nonth
of March, all going through the same cycle and involving most of the na
tives. The most severe cases occurred on the feet with one exception -
one man developed a deep ulcer behind one ear. By this time all of the
skin lesions except the ear have virtually healed 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
te be superficial radiation lesions on the back. They were hyperpigmen~
ted and behaved as the others.

Throughout, there have been no demonstrative systemic symptcas
other than an epidemic of colds in the Rongelap group. A few cases of
secondary infection from skin lesions and some wnerplained high fever
in children responded well to penicillin with no sensitization reaction.

The white blood counts reached a minimm during the latter part
of March with a late depression in blood platelets becoming apparent.
The level of the mean counts being well below normal mean counts. Icwest
counts were about 30,000 compared to a normal mean of over 300,000 for
the natives. ‘There is a definite upswing in the entire blood picture of
both the natives and Americans at the present tine.

Qn about 20 March, several cases of radiation burns were reported
aboard beth the USS BATROKO and the USS PHILIP. Examination showed that
in almost all cases there were discrete areas around the belt line which

corresponded well to some lesions seen on the natives. History indicated
that these lesions developed soretime between 3 March and 15 March. ALL
were in the process of healing with desquazation and xild depignentation

and were quite superficial. The whole body dose was less than 1OR and

there were no other symptoms.

Three M-boat operators from TG 7.3 presented film bacges reading

from 85 to 95R and were sent to Kwajalein to be observed by the nedical

team on 16 March. Since that time they have had no symptoms, no skin

findings nor blood changes. It is likely some discrepancy in badging or

wearing of badges mst have taken place as careful examination of the

badges by densitometer revealed nothing mousual in the radiation to which

they were sudjected.

It was decided at the outset to manage all cases in a ccoserva~

oms as they arcee, avoiding experizentatica

tive aanner, trentheisewe Jeime to perfora transfusions e‘ther
with treatrent bot being ready at any

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 minim of secondary infection and rezarkably prompt healing. T%
4s felt that this ecnservative regimen gave optimm results and that all
patients are recovering satisfactorily,

Detailed reports will be rendered by Project 4.1 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 stady. 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 mech clearer concept of dose versus effect. The picture of ae
ternal garma radiation with a broad spectral band, combined with external
beta radiation, and internal hazard makes a very complicated proble in
the final report.

As a corollary to immediate treatment of the personnel exposed to
the radiation, evaluation of the hazard remaining upon rehabilitation mst
be investigated. To that end soil and water samples, animals, plants and
other comestibles are being investigated with a view of determining if and
woen the natives may be returned to their hone atolls.

All persomel who have been involved in large dose exposures and
those whose dose 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-examination should be at quarterly intervals. This has been
discussed with the Director, Division of Blalogy and Medicine, AEC, who
advises that it is the intention of his organization to maintaina period-
de observation systea.

In summary, natives from adjacent atolls and Americans from the
Task Force were exposed to radiation in doses from a few roentgens to

approximately 150 roentgens. Some of the more heavily irradisted may be

considered to have been borderline from a standpoint of seriousness.

All should recover from the effects of the exposure.

kbcdenJPepin
Colonel, Medical Corps
Staff Surgeon
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2.

on
SULEARY OF WSATHOR STyJATIN: FOR ERave suce
Eee ee eee eee ee mE eee

GSi=PsAL. This susrery presents the weather situstion es existed

prior to, at, and just efter BRAVO shot time, for the general arca

of the Marshall Islands, with specific reference to Bikin‘é ant tne

SHRILP shot site.

P2zeSHOT WaATHER.

a. General Srmostic Situation

 

(1) SURFASE - The surface chart was dominated by a high pres-

sare cell located at aprroximately 34 degrees north 171 degrees

east with a central pressure of aprroxinately 1030 L335. treugt,

oriented northeast - southwest lar just off the coest of J:.pas.

linimz pressures in low latitudes lav just along the equztor.

Flow over the Lershell Islands aree wes the ezst northeast trade

flow, with no marked regions of convergence or divergence. (Chast

Ko. 1). During the preceding several days the high pressure cell

had been moving slowly eastward, with a slight increase in the

central pressure. .

(2) UPPER LEVEL CHARTS. From approximately 25,000 to 55,000 Jeet

the flow pattern was dominated by & clockwise rotation cexterec

near 5 degrees north 175 degrees east. This systec wes essentially

vertical fron 30,000 to 50,000 feet (Chart No. 4). ‘The flox ez

these levels, underthe influence of this dominant srstex wes 2res

the west southwest. + 20,000 feet the dominant clecxwise sctatice

lay mich further to the east, with & secondary center locates szstt
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of BIKINI and west of FiaJ-LED, givin: westeriies at whis leves

in the SIRI area. To the east of SINITI the flor was core

northwesterly (Chart No. 3). &¢ 10,000 feet the emire Sow was

broxen up by a group of minor eddies, both clociwise and counter

Clockwise, features approaching large scale turbulence in nature

and showing ouite erratic movements; however, there was a general

_ west wind in the vicinity of EIEDI, with the wind speeds deing

very lignt (Chart lic. 2).

Forecest for Shst-Time

(1) The following forecasts, based on the promostic chert for

shot tine (Chart No. 5), were issued at the indicated times fer

BPsVO shot—tines |

(a) BeL8 Hrs: ‘\EATZE2: Scattered cumilus, scattered cirrus,

Widely scattered showers. iiOS: Surfece easterly 10 to

15 knots = Tern thousand feet ezsterly at 15 to 25 mts -

50 thousand feet southwesterly at 10 to 20 knots = 5

thousand feet southerly at 5 to 15 knots.

(b) He3S Hrs: TZATEER: Scattered cumilus bases 2990, szat-

tered cirrus based at 35,000 feet, very widely scattered

showers. slDs: Surface EC to 95 decrees at 15 te 29—

knots = Ten thousand feet 85 tc 95 degrees at 1E te DB

¥mcts = 20 thousand feet 9° degrees at 10 to 15 smsts -

30 thousane feet southerly at 5 tc 10 mots - 42 thcusané

feet 220 +o 250 degrees at 20 Imots = 50 thousans Zest

scubhvesterly at 220 to 250 degrees at 2c tmcts = oF

tnousand feet northerly at 10 +o 15 imsts.
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(c} He24 Hrs: ZEATEDE: 3/8 cumilus bases 2000 cers 502,

(a)

(e)

3/8 cirrus beses near 38,000 widely scattered saswers.

EES: Surface 70 degrees at 20 mots 10 thousand feet

at 1L knots - 20 thousand feet 230 degrees at 14 xnots -

30 thousand 350 degrees at 1, mots = 35 thousand feet

260 degrees at 22 Imots ~ 40 thousand feet 25° decrees

at 24 knots - 45 thousand feet 240 degrees at 24 mots =

50 thousand feet 230 degrees at 14 lmots = 55 thousand

feet ligit and variable - 60 thousand feet 50 degrees

at 10 knots = 70 thousand feet 70 degrees at lL imots =

6 thousand feet 90 degrees at 12 xnots - W thousand

feet 100 degrees at 18 knots.

Bel3 Hrs: MSATHER: No change in H-24 fcrecast.

~LDS: Ho change.

E-8 Urs: EATER: 2/8 cumilus bases 2000 tors 500,

2/8 stratocumlus bases $000 tops 7000, 4/8 cirrus dae

ses near 38,005 widely scattered showers, contrail

level 36,000 tropopause height 55,000 temerature of

tropopause minus 78 degrees. FoNDS: Surface 70 de

grees at 20 :mots = 5 thousand feet 70 degrees at 26

knote - 10 thousand feet Light and variable with &

westerly trend ~ LL thovsamd feet 259 degrees at 26

Knots ~ 20 thousand feet 272 degrees at li uncts =

25 thousanz feet 230 degrees at 25 Imsts = 52 theusand

feet 230 degrees et 25 degrees —- thimy five trcusans

feet 225 decrees at 36 Imcts = LO thessend Teet Lc
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degrees at 40 Imots = 45 thousand feer 250 decrees ac 32

knots =~ 50 thousand feet 82 degrees at 10 Imcts = & shove

sana feet lightly and variable - 70 thousand feet EX dew

grees at 25 Imots = % thousend feet 70 degrees a 22 ccts.

H-4, Hrs: TZATHER: No change in 8-8 forecest. (7S: Lo

change.

(2) The air particle trajectory chart (Chart No. 6) was used to

brief cn the movement of the cloud after detonation for the several

levels pcrtrayed.

3 SITUETIC: £T HeHOUR
  

 

a. Genera? Syvnontic Situstion

(1) SZEFACE - The general synoptic patterns at this time differed

from those earlier only by the continued eastward movement cf t:.e

high pressure cell (Chart Ho. 7).

(2) UFPE® LETELS ~ The clockwise system had moved slightly tc the

east and south, with the winds at upper levels tending to become

more westerly (Chart Ko. 10). &t 20,000 feet the smi) clockwise

circulation west of Rwajalein had expanded (Chart No. 9). &¢ 17,9X

feet the flow remained dominated by the rircr eddies which hat exe

ted at 2803002 (Chart No. 8).

be -For the observed local cor itions versus the fcrecast fer 2.

wa in
gee paragraphs 5g, h and i below. a revise? air pasticle tralertory

forecast was issued at HfL, hours, based on cate aveilatie thot ac.

Z49 bours (Chart No. 11). ‘The asjor chance, which had rct deen

forecast, wes in the 27,095 foot tresesterr.
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&e POST-SHIT DEATHER: ;

a. The weather after shot time detericrared rapidly due to insures ;

local cloudiness. The winds elo*t for Eniwetok and Rongerizx were less

favorable from a fallout point of view (Incl No. 1 and 2).

E
y

b. Chart No. 11 is the commited air particle’ trajectories for 2247

day, based on data available through 3433 hours. Azslification of

other levels than those presented is in order since the setter free ,

the surface to 25,000 feet was in @ continual flux. The 25,000 foot }

trajectory was essentially the same for 30,000 feet. From 12,¢% to :

18,000 feet the trajectories lie between the 10,000 and 20,050 foot ;

level patterns with the 18,9¢° foot most lixe the 20,000 foct tra-

jectory and the 12,000 foot most like the 10,000 foot trajecstorr. Is  other words, between 20,020 and 20,00) feet there must have beex ¢=:-

siderable cispersion, with the 20,000 fost level having the mom ne>

therly component of mtion. From 6,000 to &,000 feet, the trajectories

2gein start showing northerly components, with the 6,000 foot ani de-

low trajectories being generally froz the ezst northeast.
.

5. DISCUSSION:

a Briefings:

(1) Tae outlook on the morning of 27 Petre ry was very feverebdle

from the redsefe point of view, The win¢cs for shot tine were fcre-

cast to be easterly from the surfese through 20,000 feet, so.th=

easterly at 30,00 feet, southerir at 67,000 feet, anc stuthesterly

at 50,090 feet. The situation wes cuenginz sligztlr; 27 Fetrmuery

would have been an ideal shot day (Incl Me. 3).  
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(2). On the afternoon of 27 February, the westher outliocor was

svill favorable from all considerations, especizlly redsave.

Easterly winds were fcrecast for snot time fron the surfeze

‘through 10,000 feet (080° to 090° at 15 +o 20 knots), and soutte

westerly aloft (230° to 250° at 14 to 25 kmots) up to the tropo-

pause (55,000 feet) (Incl No. 4).

(3) The briefing at 1100M, 28 February, indicated a forecast for

shot site at shot tine as 3/6 cumilus, bases 2,000, tops 5,000;

3/8 cirrus at 39,000 feet and winds to be 070° at 20 mots at

the surface (Incl 5).

(4) Later that afternoon, the trend at 10,000 feet becane more

southerly cue to the shift of the high sressure cell at 16,000

feet to the north. The remaining winds were forecast to remain

essentially es given at the 1100 briefing (Incl No. 6).

(5) The briefing given at midnight oricr to the shot tine a

0645, 1 Uarch 1954, was as per the inclosed forecast (Incl Ko. 7).

(6) The briefing at O4O0M, 1 March, was essentially as sriefed

at midnight. Tands aloft from the CURTISS for 2L00% end 0390!

were discussed (Incl No. 3). The levels 7,000 feet throzgh

: 11,000 feet were under close scrutiny due to their vatiability.

- A tendency for a westerly direction at that level wes forecast

b.

(Incl No. 8).

Observed shot time winds ex weather:

(1) The observed shot time winds (0600u, 1 Merch 1651) from the

eo =USS CURTISS, Eniwetok and Rongerik versus the fcrecest sincs

: . -.*
. shot time for the shot site are ssown in Table I (next pare).

Cee  
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PORECAST FOR BIKINI USS CURTISS EDN Re sa

wil

CESERTED C590, 1 MARCH

 

OSLS!, 1 Ler (AT STKDT) ~~

Surface 070/20 050/12 075/17 032/27
1000 070/17 530/20 CTO/15
2000 080/18 020/20 2
3000 090/17 680/19 cso/1o
1,000 050/14 639/17 099/18
5000 070/16 100/09 030/13 cé2,/15
6000 120/cL Caln C7c/22
7000 310/04, 3106/09 069/95
8000 310/05 310/11 C22/03
9000 320/07 350/22 330/06

10000 Lignt & Varieble 310/10 290/12 319,’28
(westerly trend)

12000 320/07 250/10 292/09
14000 290/14, 240/07 322
15009 250/18
15000 230/13 267,/13 cbievar3

18000 280/13 285/17 2390/1
20000 270/12 - 280/23 283/17 320/19
25000 233/20 250/26 219/25 250/2b
30000 230/26 240/35 252/28 250/29

35000 240/28 230/35 240/37 249/12
1,0000 230/38 250/L4 2L0/L2 212/48
45000 240/40 250/45 260/23 250/42
50000 250/38 250/32 270/19 250/

55000 050/10 200/16 300/11 340/36

60000 Light & Varieble 330/04 229/03
70000 080/09 089/27 090/13
80000 082/25 082/30
90000 070/20

 

tise over sno site:

2/€ stretocumlus, bases 6,000 feet, tors 7,000 Seer; i/é
ate

n22Le Ii

2/3 cumulus, beses 2,002 feet, tops F,00> feet;

at 38,000 feet; widely scattered Licht sho

4

he fcllozing was the forecast of cloucs en weetner Lor shot

vers in the area, 1.a.e cver

> » s ae * -~ ~ .

‘ot site at snot time; contrat .cres7.0n Level 25,5 feet; t>2c no

ause heignt, 55,000 feet with texperature of FES.

aT  



ee
(3) The following conditicns were ctserved at -irt ¢/se a2

Bikini (& consensus of shot time observations taxen by 1¢ weatser

officers and aerographers mates) eboard the USS CURTISS: 4/8 cw»

milus at 2,000 feet, tops 4,000, 1/5 altostratus (barely ¢iscern-

able) and 5/8 to 6/8 cirrus, thin. |

Sea Level Fressure 1006.1 obs.
Tezperature 8°P
Dew Point 72°P
Surface Taind 074° 15K
Height of Tropopause 54,350 ft (at §f3)

4 3-36 over ground zero at aporoximstely H cinus 20 einutes re

ported scattered cumtus, scattered to broken cirmus with bases

3€,000 to 39,000 feet and tops to 40,000 feet, and ne shorers.

(4) The 282100! Feb wind observation from Pongerik which wes ree

ceived on board the ZSTES wes garbled in transzission and wes in

Considerable error. Jt did net agree with the winds received

rom Exiwetok and the CURTISS for that time, in that it sixcwee

southwesterly flow from 10,000 feet; the correct observation in

dicated light northwesterly flor, which ras in agreenem with

the other observaticas.

(5) Locel weether conditicns begen deteriorating shortly after

the detonation. lulticloud leyers developed a ail Levels.

' The winds alcft were forecast to be less desirable Sus é rat

“safe consideration, end such was the case. Such a situation

-~wee Dh

wecentinued throush § arch 1954 (See Hodogreshs under Tat
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Ce fnalysis of winds alot:

(1) At 10,000 feet a delt of outdratts across the Pacific, st 8p

proximately 25 to 3¢ dezrees north, cave easterlr Slow -ereratly

throughout the northern Uarsnalls. There wes an interse “ona

storm in the vicinity of Haweii. A numer of weak short—-duratios

circulations characterized by lieht and variable winds fermea and

dissipated between the equator énd 20 degrees ncrth. One clocke

Wise circalation develcped near Eniwetok on 28 Februsry and drifted

toward Nusaie, giving weak westerly flow over the shot area. Te!

general situction persisted through SRAVO plus 3 days, with wads

at all tines less than 11 Imots at Eniwstok. dnalysis at this

level was cifficult and very changeable.

(2) &t 20,000 feet, the major systems on BRAVO minus § ¢azs were

a Large ovvdraft 20 degrees north, 170 degrees east, and deep

middle latitude troughs near 145 degrees east and 150 degrees weet.

This latter trough remained stationary while the western trouga

meved eastward, forcing the outdraft to 180 degrees east, thence

southward and westward into the Marshalls. This trend resuted

in shot site wirds veering from east through south to west ead

eoxtinued after BRAVO day. Speeds were under 20 Imots until Suave

plus 1 day, then increases to aprroxizately 3C aucts on SiaT0 pias

2 deys.

(3) at 30,005 feet and 10,000 feet, e belt of cleskrise circula=

tions cemtered near 10 decrees north moved slewly southward with

Ser
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incividual cells drifting eastrard. Movement of the cell sear

rmiwetok to a position southeast of Lajuro gave strong south |

westerly Zlow in the local erea on 28 February en? west sozthe

west flow on 1] Larch, replacing the light variable winds witch |

existed on 23 = 25 February. Contimed southward motior en4

apzroach of following cell from west brought west to northwest

flow on 2 and 3 March. . |

(4) At 50,000 feet, the slow movement of the clockwise e/~

culation from a position northwest of Eniwetok to south of :

Uejuro changed the flow gradually frea north northrest to

west southwest. After 1 Yerch this circulation continued its |

movement to the southeast and wezkened, vith flow in the local

area becoming west northwesterly.

(5) At 60,000 feet, no clearly defined trend was presext.

“Winds were quite light and erratic at this level, with easterly

flow at higher levels. These variable winds persisted through

B2AVO plus 3 days. }

d. Differences between forecast and observed winds: In regard  
to the differences between forecast and observed winds, reference

is cade toa report of Froiect 4.5, JTF THE=E, by Paiaer, Lilcer,

and Stopinski. This report stcted that studies of the observa-

tional errors in upser wind ccservations teen by GO/l eqsiscem

indicated thet for wind speeds above 10 knots, azpreximatelr if

per cent of the observations varied by more than 20 degrees, eves

da oemlea

when the chservations were sade oy several cifferem frou: =*s,

but with the seme aizberne uit. The cifferences hetweer. forecast

°ito

ww be  
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winds and observed winds during the period of HAVO were within

these observational limits, On the last specific wind forecast

igsued at H minus 8 hours, there were ten (10) winds forecast to

be above 10 mots which can be compared with the observed winds

taken fram the CURTISS at BRAVO hour. Of these ten (10) winds,

siz (6) differed by 10 degrees, two (2) by 20 degrees, one (1)

by 30 degrees and one (1) by 40 degrees. 80 per cent of the

forecast winds which can be checked in the imnediete locale were

within observational limits imposed by the equipment itself. The

errers of 30 desrees and 40 degrees were the forecasts for the

levels immediately above and below 10,000 feet.

CONCLUSIONS:

ae Weather conditions during the five days prior to BRAVO day were

indicative of a favorable trend for BRAVO, involving on an average,

easterly winds below 15,000 feet, with winds of a southerly component

above. ERAVO minus 2 and FRAVO minus 1 days were especially favorable

fron a fallout point of view. The weather situation presented at z

minus 6 hours for a 2) hour period was setisfactary; however, an un-

favorable trend was predicted to occur during the following 24 hous

since northwest winds were forecast for the 10,000 to 20,000 foot

levels. This trend wes borne out by leter observations.

be The forecast wind directions were well within the normal forecast

error, which must be anticipated. Forecasts of the seme precisicn as

those mage in ereas of deuse observation networks cannot be expected

in this ereae The forecasts of rincs eloft for BRAVO were, neverthe-

less, approaching the limits of Eiman ability which the ext et presext

allots. Ce  
t
h
e
b
e
e

 

e
e

i
h
e

 

 



re)

zl Incicsures Svaft Veather Officer

1. area Forecast Valid OLL500U to C2L500M arch 1954.
2. Rongerik anc Eniwetok ODserved “inds AloN fcr Cl21L00M Merch 1952,
3° “SE DTS 2920152 Feb 1951, to CUTF SEVER!, re: Weather Cutlooz for Sxst Day.
we SE DIS 2705LL2 Feb 1954, to CUTY SHVEN, res Teather Catloc: for S.ot Dar.
5. ‘eno for Record, Bel, LLOOM Teather Sriefing w/2 Inel.
6. Vero for Pecord, Se1, 1500M “eather SrielZing.
7. Usmo for Eeserd, 3-1, 2400M Teather Briefing w/2 incl.
€. er=0 forsreeores OL00L BRaVO Day “eather Briefing.
Se Sy=dols for Neavher Distribution Chert.

1G, Chart #1 = 150 foot Streazlines and Teather Distribution Chart fer
2300002 Fecruary 1954.

il. Chart £2 - 10,000 foot Streamlines for 255300Z Februzry 1954.
12. Chert g2 ~ 20,000 foot Streamlines for 250300Z February 1954.
13. Cnart ZL = LeyOS foot Streamlines for 285300Z February 1954.
24. Chart 25 = Promostic 1500 foot Streatline and Teather Districution valid

Ser O545u, 1 ilarch 1954. |
15. Chast 3 = Air Particle Trajectcries for E to H plus 72 hours, crepared at

= sinus ¢$ hours.
is. Chart 27~ 150 foot Strearlines ana Vesther Distribution Chart for

25150e Terreary 1954. .
17. Chart #2 ~ 12,020 foot Sureariines for 2218502 February 1952.
28. Chart #9 ~ 20,005 foot Szreaclines for 281800Z February 1954.
1S. Cnart #i0 = 40,000 foot*Secarlines for 2218002 February 1954.
ce Chart fil - Eevised Air Particle Trajectories prepared at EH plus 9 hours.

zi. Caart #12 - Cozrieted Air Particle Trajectories prepared at H plus 36 hours
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armas FOFSIAST VALID 011500 TO 021500h Wapou 195L

General Situation: Easterly flow extends to 7000 feet. Testerlies prevati

to tropopause. Eriwetox Tercinal: 18 sctd 180 sctd 380 brim vwsby 10 sfe

wind O715, Zixini Terminal: 18 brim 180 brim 389 brim vsbdy 10 sfe wing—
 

O715. Eniwetok winds and temns: 00715 29820 40822 60718 £34604 03302 Flic

152511 P20 222917 “7C 302830 M2SC 402632 USOC §02528 603308 700718 899232

920740. “Bitini Winds and Texzpss 00715 208204 4oe22 6C718 83504 93250 PLC

152612 P20 202722 LIC 392428 M2SC 402636 M50C 502730 60330 700718 800839

92XC7L0. FPerther outlook for Tniwetok and Bikini (Planning Gly). De-

cregsing cloucs Si:dni area. Little change elsewhere. Eniwetok Clouds:

2/8 CU tases 18 tops 40 with sctd isolated tops to 60. 4/8 as bases 189

tops 200. 7/8 CI near 380. Bikini Clouds: 6/6 CU bases 180 tops 10

with sctd isolated tops to 60, 5/8 as bases 194 tops 200. 7/8 Ci near

SO. 205 3/2 CU bases 18 tops LO with sctd isolated tors to 60. 2/2 asIw eA
a
d

bases 180 tons 200. 5/8 Cl near 380 after 2100M. Freezing level 170.

Tropopause height 550 temp MW 820. Height of contrail formation 350. Sea

and swell 6 feet from E@ Miwetok, Bikini. Kwajalein Terminal: 15 sctd

vsby 10 sfc wind 0410 texpo 10 brim vsby 5 sfc wind 0615 in lgt sctd sONTs.

—cLl
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RONGERTE O2Si=72D WIIDS ALOT

1 March 195, Zc

(Last observation made prices to evezarttc

OOs10 113 2101s F102 41011 5071 60708 70503 ELLOS SZ7OS 997HL C2ECD
25514 43212 62110 83007 99992 OXI SEZ? $9573 CITB 52534 99996 CXL
52737 99995 02836 52815

e

i March 1954, 2100

  

OO715 LOFLs 21015 31013 41010 51010 61101, 72805 82806 $20 9995) CIELO

22706 43305 63410 63515 99992 03030 52728 99993 02525 52526 99995 CZs

52532 99995 O2E18 5 calm 99996 00905 52703 99997 Oatim 50920 99998 00932

50942 99999 009K6 50946 7095%

aL 2



WEATHER OUTLOOK FOR SHO’ DAY FOLLOZS CLE CLOUDS AND SRADIER CLM SCATTERED

CUMULUS CME SCATTERED CIARUS Cif “IDELY SCATTS22D SERS PD XDDS CLE ST

FACE CM EASTERLY ONE FIVE TO TH ZERO ETS SUCIX ONE Z2RO ZERO TERO Clat

EASTERLY OME ZERO TO QUE FIVS KTS SUCLE TD ZERO ZERO ZERO ZERO CiAt EAS3>r
N

EELY ONE FIVE TO TO ZERO KTS SMCLN THERE ZERO ZERO ZERO ZERO CiR! SOUTH

EASTERLY G:E FIVE TO TH FIVE KTS SUCLY FOUR ZERO ZERO 2580 ZENO Cat

SOUTHERLY GIB FIVE 70 TAO FIVE KTS SUCLH FIVE Z=20 ZERO ZEN) ZERO Ca

SOUTAZASTERLY ONE ZERO TO TO ZERO KTS Cité SIX ZERO ZERO ZZRO ZERO Cll

SOUTHEASTERLY FIVE 70 CHE FIVE KTS PD RADSAFE OUTLOOK VERY PAWRAMLE

O
Y

( " ‘LICOL C.D. BOOT, USAP
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2705442 FEB 5h, CO:PIDESTIAL
OPERATIONAL OPZRATICLAL

FRX: CJTP SEVEX DLDIATE ° DEDLss
Ou

TO:  CJTF SEVEN EXIKETOK ATOLL 1 | KO
(api)

TEM: CTC 7.3

WEATHEROUTLOOK 4S OF TW SEVES ZERO FIVE Z2RO ZERO ZEBRA FOR SEAVO DAY

FOLLOUS CLE CLOUDS 48D WEATHER CIN SCATTERED CUMULUS GM! SCATTEHED CIRRUS

CME: VERY E:IDELY SCATTERED SHOES PD WINDS CLN SURFACE TO FLFTZEs THOUSAND

FEET G8! SiSTERLY (52 FIVE TO TO Z5RO KTS SIMIN FIFTEN THDUSAED TO T--

@Y FIVE THUSLID FIET CM EASTERLY CHB ZERO 70 C'S FIVE KTS SLY TQNTY

FIVS TG SSIRIY THOUS FSET Cle. SOCTHSALY FIVE 10 Oz ZERO ETS SImEN

THURTY THOUSAMD TO FIFTY THCUSAMD FEST CO! SOUTHCESTERLY TSO ZERO KTS

S°OIs SIMY THOUSA'D FEET ECRTHEASTERLY CE 2530 TO CI FIVE KTS PD 2D

SsPEZ OUTLOCE FOR EXEGSTOS AND WIZLANG VERY FAYORARIE S'TLN OUTLOOK FOR

BIXICT FATUPASEB ED HSQUEST YOU TAKE ACTION ON CONFIRUATICN OF EXECUIE

_GESER Pagsx ITe¥ THEES EIGHT CHECE LIST PAREN PD OGIZ £ND GRAVES AD

SveS ESCUOIED COPIMATION PD BRUTON ITSRFOSES NO OSJECTICN

LTCOL C. D. SQMOT, USAF
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28 February 1954

SEDRADUZ FOR RECORD -

SUBJECT: 3B-1,l100N Coomand Briefing |

1. Persons present at the B-1, LOOM Comzand Briefing weres |

Major General Clarkson
Dr. Graves

Brigadier General McGinley
Rear ddoiral Bruton

‘ lr. Reeves
° i>e Gibbons

Colonel Cowart
Lt. Colonel Harbour
Lt. Commander Leddea ’

che briefing wes conducted by:

It. Colcnel Bonnot
Captain Meynesd, USY
It. Colonel House

2. The 270000Z February Teather Distribution Chart, with the 2703002
February streamline - superimposed thereon wes used for the present situa~
tion briefing. The undersigned menticned the frontal system funnel jast
below tiake, the deep trough associated with it which was reflected through
all levels to 60,000 feet; the present high aloft to the east of Bikini
which was also remaining rather stationary. The undersigned further asn-
tioned the easterly flow from the surface to 10,000 feet; the south ezst-
erly becoming southerly and south westerly below aloft associated with
this deep high east of Bikini. Next presented at the briefing was the
forecast for shot time: 3/8 cumlus bases 2,000 feet, top 5,000 feets
3/8 cirrus 39,000 feet with widely scattered showers. The winis were }
given as per the attached forecest (Incl 1). Mentioned tropopause as.. :
55,000 feet clso attached is the area forecast valid 280300K February to
010300M Merch (Incl 2). The undersiged described the air particle tre= -—
jectory forecast stating that all of te trajectories were to the FZ ex :

cept the 10,000 feet one and the 60,000 ones which were westerly. }

 
3. Colcnel House et this point continued with the Radsafe pertion

of the briefing. 7

2 Inels Ofbere
a. “ind forecast It Colonel, USAF
db. arez forecest Steff weather Officer

QoL 5  
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. TD BY STPONG CLOCKNISE CIRCULATION EAST OF MAJURO X EVISSTOKTERLONAL X 20

2713102 FEB 54 UNCLASSIFIED
OPEPATICAL

FROS: 1G 7.4 (AFLCAT) PRICRITY
Qs

TOs) GRA CANT ENDETOR NO BO

 

WCEP ESTES 031 FOR DISSHAIKATION X AREA FORECAST 280300 TO 010300M FZB 54, X

GREML SITUATION X LOT TRADES FERSIST LOVEE LEVELS X HIGHR LEVELS DUM

SCTD 380 BEXN VSBY 10 MI TEVPO 20 BREN VSBY 6 11 SFC WIND 0918 7TH GUSTS

TO 30 ETS IN LOT SCTD SHS X BIKINI TERNAL 20 SCT 380 BREN VSSY 10 21

SFC SIND 0920 TEXPO 20 ERM! VSBY 3 MI SFC WIND 0920 TITHE GUSTS TO 30 ETS

IE LOT SCID SUBS X UGETOK TINTS AND TEMPS 00918 20922 4092h 60926 81020

OLIIS PSC 1S1K1, PSC 202410 X2C 202320 MOC 402230 W2C 502421, 6O0LLL 700612

SOO7LUL, 9008, X FURTHER OUTLOOK FOR ENIWEIOK AMD BIKINI (PLASING ONLY) x 7

SLIGHT? INCHEASE IN SHOTER ACTIVITY X SOME DSCREASE IN CIFHUS X ENIGETOE :

CLOUDS 3/8 CU BASES 20 TOPS 40 WITH SCTD ISOLATED TOPS 10 60 X 5/6 CI XEAR

380 X TEMPO 5/8 CU BASES 3 TOPS 60 WITH SCID ISOLATED TOPS TO 70 X 2/8 Ac

BASES 120 TOPS 140 X 6/8 CI WEAR 360 X BIKINI CLOUDS SAE AS BIINETOK X

SIGNIFICANT CLOUD AREAS X PATCH SC EXISTS OVER EASTERN MARSHALLS I CIRRUS

COVERS EUTIPS MARSHALL AIM GILBERT ISLAND AREA X FREEZING LEVEL 175 X TRO

POPLUSZ HEIGHT §50 TEP L3LC HEIGHT OF CONTRAIL FORUATION 370 X SEA AD
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SELL 8 FP FROM EXE AT ESDSTOK AND SIKINI X ENAJALEIN TERMTUAL X15 SORE

VS2Y 1G MI T2‘FO 10 BSXE VSBY 5 MI SFC WIND 0816 TITHE GUSTS TO 25 ETS in

SD SaonasS

HERSCEEL H SLATER, LICGL, USéF

INCL 5b
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28 February 1954

MEXCRANDOM FOR EECOED

SUBJECT: B mirms 1, 1800 Hour Seather Briefing

1.«_Thefollowing persomnel were presect for this briefings
omeral Clarkson, Brige Genera) ney) Dee crereee ore Of,

Reeves, Dr. Puane Sewell, Colonel Cowart, Captain,Eaynari and ite

was avary shart briefing wherein mainly the Light
000 feet were mentioned as the only significant change

the 1100hour briefing given this aorning. It was pointed

DCL 6
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pail 1 March 1954

LTLORANDUM FOR EECORD

SUBJECT: 2400K “eather 2riefing Prior to BRAVO Shot (B-044,5 hours)

1. The following personnel were present for this briefinc: Major Gene~ }
ral Clarkson, Dr. Graves, Brig. General EcGinley, Prig. General Estes, Dr.
Ogle, Dr. Duane Sewell, Ur. Reeves, Capt. Knickerbocker, Col. Cowart, Capt.
Maynard and It. Col. House.

2. The weather briefing was opened with a general statement on the
synoptic situation over the Pacific area. It was mentioned thet there was no
significant’ change from the briefing this morning, and that the weather in
general was holding up for shot time.

3. The attached forecast was presented (Incl a) which steted that at
shot time there rould be 2/8 of cumilus, bases 2,000 feet, tops 5,000 feet;
2/8 of stratocumlus, bases 6,000 feet, tops 7,000 feet; 1/8 thin cirrus at
38,000 feet; widely scattered light showers in the area, but none over shot
site at shot tice; and contrail formation level at 35,000 feet. The tropo~
pause height wes 55,000 feet; temperature -78°C. Mention was made of the
46 knot winds at 40,000 feet, and that the cirrus was caused by the flow
around the high, located at 30 to 40 thousand feet over this area.

 
Le That there might be some locally induced weather caused by the de-

tonetion itself was mentioned, as well as the light end variable winds at
10,000 feet; that these winds would likely have a westerly component; and
that the level from 7,000 feet through 14,000 feet was also very light and
variable, the tendency being for a westerly compcnent at all these levels.

5. ‘the terminal forecast for Kwajalein and Wake was given next, stating
that Wake had been ouite poor, with low ceilings and frequent showers buat
would improve for shot time and would have broken cumilus and cirrus with

scattered showers in the area. For Kwajalein it was stated that there would

be continous showers activity, and that they had been having broken to oo-

casional overcast lower clouds with occasional showers. These showers se~

dused visibility to three miles. ‘The latest winds aloft used in this vbrief=

ing were the 2100! winds from the USS CURTISS (Incl b). These winds, along

with the discussion of the air particle trajectories canpleted the itezs 7

discussedin the weather briefing.
* 7

6. Lte Col. House followed this with the radsafe briefing. It =as ce

cided to have an additional look at the latest Annas) at OLOCL.
x!

» *

[fseanek
C.D. BENT

2 Incle Lt. Colonel, USAFe a forecest
>. mes forecast Staff Teather Cffice>

Rol 7 ‘
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WEEP ESTES 0,0 FUST RISY X 2/8 CU 2000 TOPS 5000 FT 2/8 SC BASE 6000 TOPS
7000 FT 4/8 THIN CIEAIS BASE NEAR 36000WIDELY SCATTERED LIGHT SROTEES X
CONTRATL LEVEL 36000 X TROPUPAUSE.EEIGHTS5TESD 1760 X KINDS 00720 SOTA

LORY 152518 202712 252320 302326 102338452hL0 502638 550510 60 LAY

H. H. SLATER, LICE, USAF

IECL 78
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BIKINI OBSERVED DDS ALOFT TAKEN 230ARD THE USS Deuss

28 February 1954 - 2100K

OO7LL 10722 20722 3081, LOS, 50608 60905 71302 82805 93011 99991 03311

20107 43117 62515 &271, 99992 02716 52627 99993 01839 52430 99994 02537

522hh 8°
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1 Mereb 1954

PETRA rCr RECORD

SUBJECT: “eather Briefing at 04005, Ext7d Bey

,

1. The following personnel were present for this briefing: General
Zeylant, Kajor General Clarkson, Dr. Graves, Srig. General McGinley, Brig.
General Estes, Dr. Ogle, Dr. Duane Sewell, ir. Reeves, Colonel Cowart,
Captain Heynard end Lt. Colonel House. |

2. The CURTISS winds aloft for midnight and 0300 were discussed ia
view of the relationship to the shot site, the levels 7,000 fest through
11,000 feet being scrutinized the mst (Incl a). ‘The area forecast for
shot day is also inclosed (Incl b).

- 3. Ibe Colonel House further discussed the radsafe situstion after
which it was decided to go ahead with the shot as scheduled.

Colonel,
2 Inels Staff veather Officer
a. CURTISS winds aloft

for OOOO and 0300M
1 Mareh 5h.

be Ares Forecast for
Shot Day
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FROUs. TG 7.4 (4FLOAT) | 2BUOZ FEB 51, UXLSSIPTED |

TO: «RA CENT EXDETOK

woRP ESTES O41 FOR DISSELINATION X AREA PCRECAST VALID 0103008 TO 0203002 “AR 5%

X GRERAL SITUATICY X SHALLOW LAYER OF EASTERLIES EXTEDS TO 5000 Pr OVER APA EX

WESTERLY WINDS ALOFT PREVAIL X EVIWETOK TESOMAL X 20 ERKN 360 SCTD VSBY 10 0 SF

SIND 0720 TE-PO 15 BREN VSBY 5 1 IN LGT WIDSLY SCTD SUGRS X BIKES TEMOMEL x 20

SOT 360 SOTD VSBY 10 MI X SFC KIND 0720 TE’PO 15 BRM VSSY 5 10 in LoT TIDY

SCTD SHIRS X EXDIETO WINDS AND TEPS X 00720 20723 40816 63012 83012 03212 PLC

L52k15 P3C,202314 MSC 302325 L26C 402335 ULSC 502638 600413 700512 800725 900718

BIKINI SDS AD TSS X 00720 20822 40S1S 63210 83210 03312 PLIC 152518 P3C

202612 USC 302325 M2SC 402342 LLBC 502735 60LKV 700809 800625 900718 X FURTIER

CUTLOOK FOR EXIMETOR AND BIKINI (PLANKING CHLY) SLIGHT IccRzssS IE Lov Clone

MESS AND SHOR ACTIVITY X EXIGETOR CLOUDS 2/8 CU BASES 20 TCPS 40 ITH SCD

ISOLSTSD TGPS TO 60 2/6 SC BASES 50 TOPS 60 1/8 CI NEAR 380 X BIKINI CLOUDS x

2/8 CU BASES 20 TOPS 40 KITH SCTD ISOLATED TOPS TO 60 2/8 SC BASES 50 TOPS 60

4/8 C222 380 X SIGNIFICANT CLOUD AREAS X BROKE CIRRUS SUTH AND EAST EXTE-

SIVE SHEET OF IDOLE AND LOY CLOUDS EXTHDING EASTWEST THROUGH SUKE I PR=EZOD

LEVEL 170 X TROPOPAUSE BRIGHT 550 TEP u78C HEIGHT OP CONTRATL FORAATIGN 360 X

SEA AND SWELL 6 FT FROM EXE AT ENTETOR AlD BIKINI X KVAJALED! TERLDUL 18

PEXE VSBY 10 MT SFC TID 0520 TELPO 12 BBG! VSBY 5 11 SFC TLD 0522 TID Gusts

eo

3. H. SLATER, LICGL, USaP

Dec 8b
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o 6-8/8 MIDDLE CLOUDS

I-4/8 MIDDLE CLOUDS

 

<u 7-8/8 STRATOCUMULUS

@2—> 4-6/8 STRATOCUMULUS

(XD 1-3/8 STRATOCUMULUS

INCLOSURE NO4
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SECRET

RADSAFE NARRATIVE SEQUENCE OF EVENTS

By the morning of B-l day, the wind patterns (forecast and actual)
were favorable but the trend of the observed resultant wind patterns
was toward an unfavorable or marginal condition. No transient shipring
was reported on the Be2 day P2V sweep centered on a significent fare=
cast cloud movement on true bearing of 300° out to 800 miles from @.
The B-l day search by P2V out to 375 miles on a forecast significent
cloud movement on a true bearing of 330° disclosed no transient ship=
ping except the General Patrick, whose course ani speed would take be
outside the hazardous area by spot time, At the midnight briefing, the
forecast offered a less favorable comiition in the lower levels (10-25
thousend feet). Resultant winds at about 20,000 feet were forecast in
the direction of Rongelap and Rongerik (Figure 1); however, it was con=-
sidered that the speeds and altitudes did not warrant a conclusion that
significant quantities ani 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 tending significently toward ENE, a decision was mede at the mid-
night briefing to search on B day ahsad of the cloud, i.e., centered on
true bearing af 65° out to 600 NM and to warn ships out of the 450 WM
minigun radius, .

The routine H-18 hour advisory to CINCPACFLT indicated no signifi-
cant fall-out forecast for poplated Marshall Islands, ani no safety pro~
blems on air or surface routes except surface routes between 275° clock=
wise to 80° out to a radius of 450 RM 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 sector to the northeast and a wide sector to the
south, with an additional circular radex area around GZ of radius 15 ules
(Figures 1 ani 2). The sector pointing at Rongelap was considered insig~
nificent 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 winmis received, however, a radsafe recommendation

was maje to move the task force ships radially further out from the minie

rum of 30 RM to a cinimum of 50 NU in the SE quadrant. The low level
cloud was forecest to overrun the TARE camp and move on to the east with
adrong possibility of overrunning NAN. The resultant winds pointing at
Rongerik and Ricngelap were light and were not forecast to transport sig-

ni“{sart detris to these etolls.

bt 0645 the BRAVO detonation was accomplished without hacard to
task force personnel. The bunker firing party reported in safe, but by

O715 the radiation levels ware reported rising at the bunker. These

levels contimed to rise to about 25 r/nr. The firing party was con

- RESTRICTED DAT.SECRET wauhivted DATA
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sidered to be in a reasonably safe position since the personnel vere
able to get into a well protected area deep in the bunker, reading
approximately 35 or/r.

The cloud tracking (by WB-29, Wilson 2) during the morning of B
Day indicated no contamination of consequence moving toward Eniwetak
or Ujelang at ten thousand feet. The afternoon upwind mission for Wile
gon 2 was a 30 degree sector cut to 500 NM centered on true bearing of
70° from GZ. During the upwind portion of the cloud tracker's mission,
readings were from 100 to 500 ur/br at ten thousand feet. During the
morning ‘the B Day P2V sweep in front of the clond encountered contamin=-
ation early in kis mission. This PZ2V was replaced by another, which
completed the search out to 600 NM.

A report was received about 1500 on B Day that the ABC/NYOO instrue
‘ment in the bands of the weather detachzent on Rongerik had gone off
scale. These instruments had a full scale reading of 100 ur/hr. The
off-scele report was not viewed with concern since task force ships
were experiencing readings (while steaming south) of more than 100 ar/
br (The BATROKO going as high as 1.0 r/br on the flight deck). Con
sidering the distance (133 NM) and a clond tracker at about 1945M, 1
March, reporting of zero 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 EB. The weather de
tachment was advised of this condition. Nevertheless, the A&C/BYOO
Ewejalein Flight ABLE was requested at midnight to be run the following
mrning, Kwajalein Flight ABLE pattern covers all Marshall Islanis
north of Kwajalein, and up to Taongi as the northern-most turning point.
Serial readings taken on the flight are extrapolated to the grount.

About 2000 the task force commander was briefed on the overall sit-
uation as was known at this time. This included the results of sone im
4tial damage and radsafe survey information taken about noon by helicop~
ter, reports from the sampling aircraft (F-84, B-36 Featherweights end
B-36 Control), the first twelve hour cloud tracking mission (Filson 2)
ani the first few reports on the BY12 to 524 hour cloud tracker (Filson
3). The upwind mission for Filson 3 was a 30 degree sector out to 500
KY centered on true bearing of 65 degrees from Rongerik, followed by a
vectored mission to 17N 163E to base st Eniwetok. The task force com

menier was advised that fairly heavy contamination bad been encountered

by Wilson 2 in the sector portion of kis flight and that one F2vV aire

ereft had been contaminated in about the same region. The task force

commander was edvised that the readings 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 com

 
 



tamination was found in regions which confirmed the forecast cloud trae
jectories, the requirement for R‘2, through E448 hour tracking coverage
was cancelled,

As a result of the report from Rongerik, the advisory to CIDCFAcFL?
at 2000 hours B Day included mention of fall-out at Rongerik plus einor
fall-out at Rongelap and other northern Marshell Islanis. The fall-out
wes attributed to an H/12 bour change in the forecast air particle tra-
jectory for the twenty thousand foot level, Tkis trajectory, foruerly
moving toward the ENE, was reforecast to move toward SE in a circular
clockwise path through south to west. The CINCPACFLT advisory incladed
no health hazard problem for surface and air routes, tut that fall-out
on Bikini-Atoll, as well as danage to structures, would delay reentry sem
eral days. ,

During the trip back to Eniwetok on the night of B Day, the fleet en
countered a wide area of finely divided (arparently less than § micron)
particles which caused top-side intensities as high as 350 or/hr. App-
ropriate measures were instituted by the Navy Task Group Comanier to the
affect that ell personnel not essential to open deck duties would remain
imioors. Ship's weather doors were closed and the weshiown systeas ope=
rated intermittently to boid down the levels.

Based on the advisory from the weather detachment that their instru-
ment was off-scele, the Air Task Group, on the morning of Bl day, sent
a monitor by amphibian aircraft to check the Rongerik situation. This
monitor upon arriving over Rongerik, reported the atoll contaminated end
requested permission to start evacuation of personnel. At about 1300
the monitor reported readings on Rongerik of 240 mr/br at 250 feet ant 3.2
r/hr one inch off the ground. The Rongerik evacuation was completed in
two segnents, the first group (6 people) coming out by B30 hours and the
second group (20 people) by 5/35 hours.

The special AEC/NYOO Kwajalein Flight ABLE, requested the previoas
right, had been instructed to make an in-flight report upon reaching Teongi.
(& preliminary Flight ABLE report indicated 1350 m/br on the ground at
Rongelap, 445 m/br on the ground at Ailinginae ani zero for Kotho.) sc-
cordingly, it was decided to start a destroyer on the way to Rongelap ia-

mediately and to set up a Sk-16 amphibian with monitors to check the sur-
face conditions at Ronzelap before dark. The destroyer was directed to

be off Ronzelap ready to start evacuation at dawn the following day. 4

“rust Territoryrepresentative with interpreter was requested to move by
PSY from Xwajalein to arrive et Rongelap at the same tine. The Si-15 was

set up, two responsible monitors were especially triefed to make readings

at weist heicht, use several meters of the same type for comparison ant

to use 4ifferent types for cross-check. An average reading of 1.4 r/ie

meade in the living area of Rongelap Islend by these monitors was used in

the decision the same night to order the destroyer to comrence evacuation

cperations et dawn. Evacuation operetions began about 0730, 3 March and
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and were completed by 1030 the seme date. Interrogation of natives dis-
closed that all were present except 17 who were fishing at Ailinginae,
Following the Rongelap operetion, the destroyer proceeded to Ailinginse,
removed the remaining 17 and proceeded to Ewajelein. A total of 17 males,
20 feneles, 15 boys and 1, girls were removed by destroyer and disea-
barked at Evajalein. 16 old and sick were moved at about 0930 by FEE
to Kwajalein, Decontamination of all natives was accomplished during
the trip to Ewajalein,

The full report from. AEC/RYOO Flight ABLE indicated Utirik ground
contamination at 240 or/br at 1651M, 2 Merch and 76 mo/br at ebout 1716K,
2 Karck at diluk, the nearest populated island to the south. Biker, the
nearest island to the north was determined to be unpopulated and conta
inated to about 750 mr/br at about I600M, 2 March. Taongi, the next
nearest islemi to north was 1.5 or/br and unpopulated. Based on these
facts a decision was made to start another destroyer to Utirik to an-
ticipate an order to start evacuetion at dawn on 4 March. In the mean-
time a Fak wes 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 et 58 r. The decision to evacuate was made and the destroyer or-
dered to start evacuation the following morning, 4 March. A total of
47 males, 55 femeles, 26 boys and 26 girls were removed, decontaminated
on the destroyer enrcute to Ewajelein end disembarked on 5 March, 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 fol) time usage.

With the decision to evacuate Utirik made and the zachinery set in
motion to accomplish this operation, the status of Ailuk was put up for
consideration. This atoll has a populetion of 401. The infinity dose
was determined at less than 20 r, 4.e., less than the minime standard
used by the task force for its sampling aircraft crews. Thiswas the
gajor factor in the decision not to evecuate Ailuk.

During the afternoon of 2 Merch a directive was issued to execute
Kwejelein NYOO Flights BAKER and CEARLIE., These flights cover al) hare
shell Islanis south of Kwajelein. The flights were set up on the assur@
ption that the twenty thousend foot trajectory could heave brought cone
tarinstion around to the south and west and contaminated some of the
southern Marshalls, The flights were executed on 3 March. WNo signi-
ficent ground contamination was found. An additional NYOO type flight
was performed over the Gilbert Islanis for the same reesons. No sigzi-
ficent contamination was foun.

On the besis of Flights ABLE, BAK®R ani CHARLIE, it was detercined

thst no further atolls would need to be evacuated. The effort wes there
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fore concentrated on those popolated atolls indicatirg gore than 10
mr/br at E plus 24 hours and which were not evacuated. For this pure
pose a special survey was set up under the technical direction of Dr.
Thomas N, White, H Div, LASL, assisted by Major Robert Crea, By JT?
SEVEN, to start from Kwajalein on 5 Merch by FSM.

Following the survey under Dr. White end Major Crea, the next
effort was directed toward acquiring date on the evacuated atolls in
order that the effects of the radietion could be better evaluated.
The investigation included ground monitoring and the taking of soil
and water samples from living ereas, Secondary purposes were efforts
to reduce the adverse impact on real and personal property of the hasty
departure, to determine radiation data of scientific interest ani to
eveluate the time of reoccupancy by the former inhabitants. This ef-
fort was assigned to a destroyer in order that working parties would
heve a floating base for operations ashore and decontamination facile
ities afloat. The technical direction of the effort was placed unier
the supervision of Dr. Eerbert Scoville, Technical Director, irmed
Forces Special Weapons Project, assisted by representatives of CASTLE
Project 2.5a. The rehabilitetion portion of the effort was placed
under the supervision of the commanding officer of the destroyer. The

with equipment departed 7 March for Kwajalein to join with the
Trust Territory representative in a FSM rendezvous with the destroyer
at Rongelap early morning of & March,

Arrangements were made to air ship soil and water samples to
Health and Safety Laboratory, AEC, New York Operations Office, Atten-
tion Mr. Merril Eisenbud. Mr. Eisenbud was requested to provide the
task farce with decay information and activity per unit area on the
soil samples and ectivity per unit volume on the water samples. He
was also requested to make such other analysis as he thought neces-
sary considering the umsual circumstances and interest in BRAVO Event.

Detailed reports by Dr. White, Dr. Scoville and Major Crea beve-
been distributed separately to interested agencies. Contiming surveys

of the evacuated atolls have been made far picking up of animals for mede

4ceal studies, rehabilitation and for studies of marine life. Reports on -

these activities will be included in the above distribution as they be-

cone available. y 5 . 0 4(oe

6 Incl . . RICEARD 4. HOUSE

1. RadSafe factors Considered at Lt Celonel, USAF

the Wea RadSafe Comzand Briefe Chief, Tech Ops Brench, J-2

ing.

RadSafe Briefing material as presented
at Cmd Briefings for BRAVO, feerPree

3. Discussion of Off-Site Fall-out.

6. Analysis of Fall-out Following ERAVO
Event with 4 Incls Se

2. Memo for Record: with 6 Incl covering

4. Cloud Tracking Operetions. oe
5. M: Protection of Transient Shipping

During Operetion CASTLE. °
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RADSZFE FaCTORS CONSIDERED AT THE WEATHER/RADSAFE COMMAND BRIEFINGS

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

2. Surfece RADEX: H to § plus 6 hours, bearings, radius,
hot aréas, cool areas.

3. 72 hour cloud trejectories given by wx Officer to ade
vise British and CINCPACFLT. Sampling area and BU sampling
area; need for penetration authority.

&. Air RADEX: Not used at briefing unless requested.
Air PADEX plotted and displayed in RadSafe Office. poses not
basically affect decision. Sampling region given by hodogeraph
or 72 hour trajectories.

5« Outlooks: (Based on).

a. Bikini (hodograph)

be. Enivwetok (hodograph)

Cc. Ujelang (hodograpn)

ad. Netive atolls in SE cuad (hodograph)

6. Control destroyer (hodogreph)

f. ATF for YaGs (hodogreph)

& <Air Routes

(1) Thru wake (72 hour trajectory)

(2) Thru Kwajalein (72 hour trajectory)

bh. Surface routes inside 500 miles (approx 1 day cloud

travel). Plot of transient ship chart at briefing (hodograph)

i. .cricPac advisory (72 hour trajectory), native oute

lcox; sir end surfece routes. 7
J

SLL2BOVE INCLUDED IN CLOUD TRACKING PLAN

6. Summary: Evaluation as (very favorable) (Favorable )

(Favoreble except) (Unfevoreble) RadSafe condition for shot

time.
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5 March 1954

MESORANDUM FOR RECORD:

Gr SUBJECT: RaedSafe Material Presented at Weather/Radsafe Command
5 Briefings for BRAVO .

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

6 Incls: R. A. HOUSE
1. U/2: E48 brs TR , Lt Col., USAF

Briefing for CJTF SEVEN — RadSafe Officer
- 2. N/R: 5-36 bra THX

f Briefing for CJTF SEVEN
C- 3. K/R: Command Briefing, —

1200M, 28 Feb. 1954.

h. ¥/R: CommandBriefing,
1800K, 28 Fb. 1954.

5. W/R: Command ariefing,
0000, 1 March 1954. ;

6. M/R: Finel Weather and
BadSefe Check, 0430M,
1 March 1954.

 
 



 

1 March 1954

MEMORANDUM FOR RECORD:

SUBJECT: H-48 Hour TWX Briefing for CJTF SEVEN

2620162 FEB 5+ QagRaehs

. OPMMAPRIORITY
CTF SEVEN (AMIN) x

CJIF SEVEN

x z

Teather outlook for sLot day follows: Clouds and weather:

Scattered cumulus, scattered cirrus, widely scattered showers.

Winds: Surface, easterly. 15 to 20 knots; 10,000, easterly 10

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

15 to 25 knots; 40,000, southerly 15 to 25 knots; 50,000,

_ goutiwesterly 10 to 20 knots, 60,000, southeasterly 5 to 15

knots. RadSafe outlook very favorable

 

. i i
*“¢ Col sonnot ellis C.D. Bonnot

u/R: Compiled by Bonnot, House ané Maynard.

CERTIFIED TRUE COrYs

jS/ Rebe Eouse Go)Gree . .
Te Rede HOUSE

Lt col. USaFr
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1 Mareh 1954 :

VELDRANDUM FOR RECORD: ;

SUBJECT: H=-36 Hour THK Briefing for CJTF SEVEN

2705442 FEB 54 qparas
CITF SEVEN OPERATICNAL TIOMAL }

DAEDIATE DIEDIATE

ou |Ka xo
CJTF SEVEN ENIWETOK 4zTOLL (aDsIN)

CTG 7.3 j

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, soutnwesterly 20 knots; 60,000 feet ocrtceesterly
10 to 15 knots. Radssfe outlook for Eniwetok and Ujelang very
favorable; outlook for pikini favorable. kequest you take action
on confirmation of execute order (Item 38 Checkiist}. Ogle ana
Graves and Reeves recommend confirmation. Bruton interposes no
objection.

 
ei > }

LTCO] BONNOT LT COL C D BONNOT

CERTIFIED TRUE COPY:
;

Aerie m4

R.&e House
Lt Col., USAéF

“E/R: “embers present: Greves, Ogle, Reeves, Bonnot, House, veynaré|

Dr. Graves called Adm Pruton. PAH  


