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" MEMORANDUM FOR RECQRD

SUBIECT{_BRAVO Shot, Operation casm:
1. - PURPCSE: To make & E=vv Trecord operatioaal as~

pects that were considered prior to ERAVO event of Operatioa
CASTLE ard to analyze the resultant situation im light of
available pre-shot and post-shot inforzation.

2. GENERAL INFORLATION Operation CASTLE is pleaned to
consist of a series of seven de.onation.s at the Pacific Froving
Grounds, whicl encompasses Eniwetok apd 3ikini Atolls. BRAVO
is the code neme that was given the firirg of the first device,
SHRIXP, &t 0645 M on 1 Merch 1954, off Namu Island, Bikini Atoll.

‘ : Subsequent to BRAVO detonstion radiocactive dedris fell
on certain inhabited atolls of the porthera lLarshall Islands.
Radiation intensities rose to levels sufficient to warrant eva~
cuation of four atolls and ell persoaned, were removed from these
.atolls to Ewajalein in accordance with thes operational energency
plan of JIF SEVEN. Areas evacuated and’ ganza dosages received
are indicated below:

ATOLL POFULATION DISTALCE FAQU DOSES RECETVED
Allingigae 7 79 M 80 R (cozputed)
Rongelap , - 82 100 N 100-130 R (computed)
Rongerik 8¢ 153 M 40-98 R (£1lm badge)
Utiridk . - 15¢ .. 270 N 17 R (computed)

(#) 28 American Ssrvice’ personnel, 25 USAF Weather Detach-
aent plus 3 USA Signel Corps persoanel.

All evacuees are under coxpetent medicel care.

3, - PREVICCS EXFERIZNCE AND CIARACTZRISTICS OF LUCLL

DETONATIONS: <cediocactive debris is an inrereat charecteristie
of ell nucleer detonations. It originates Irom fission fragments
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which are the residue of band elemsnts and surface materials,
80il and water, made rediocactive by ecco=panying radiatioa ’
fields. Debris is sucked high into the atzosvhere by elfler
winds of the exrplosion. Vihere this radiocactive dedbris will
fall is e pejor rre-shot consideration end pricerily influences
the decision to detonate a nuclear explosioa at a certain time.

The area over which radicactive debdris is spread end the
intensity of fall-out on the ground are deter=ined by the yielad
of the explosion as well as by wind pattern since the larger
the yield, the more surface caterielsg ere sucked up into the
cloud and the more fission fragments are availeble. The rele-
tionship between yield and fall-out is mown oaly qualitatively.

4., DPRE-S3OT INFORATION: The operational aspects of the
BRAVO experience were plannea and canceived ian the light of
experience geined fram previocus operations. These factors were

considered:

a. The basis for forecasting where fallout will go
is experience geined fromr ovarseas test operations CROSS20ADS,
SANDSTONE, GREZNHOUSZE and IVY 'and to a certain exteat froa tests

" at the Neveda Proving Ground. Prior to the firing of BRAVO,

only oae megaton yield device (IVY-MIRZ) had beea detam ted.
Although conscieatious efforts were made 0 docuzent the fall-
out from LTKE, only adbout S of the total dedris could ever be
accourted for. .
The technique used for forecasting fallout pat-
terns is to consider the cloud as a smell area source (adout a
15 mile radius); then add vectorially Zorecast winds froz the
surface to approxicately 100,000 feet. The next step is %o
outline an area on the ground where fallout is expected. This
area is computed by teking into consideration particle size,
diffusion into the atmosphere, wind pattiern, yield and source
radius. Such patterns have been largely caafirmed by experi-

ence in Nevada as well as by the meager data availabdle here.
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«  @¢ The surface redex was plotied, with an iasurezce
factor edded, i.e., smeller particles then previocus experieczs
indicated necessary were coasidered. Tkis doubled dislances
from ground zerp where fallout was predicted to occur.

’

d. The upwind intensity of radiatioa levels at vari-
ous distences was considered to be of the saze order of rcagal-
tude as for IVV-LIKE. Radietion versus distance lines ware
transposed to Bikini Atoll. —
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e. A4 critical prodlem in predicting fall-sut ia-
.2 forecasiing the stability or lack ol siability of tie
= .attern after shot time. Since radiocactive pariicle tra-
= . determined primarily by the winds at each level, it 18
® «d that winds must be from favoradble directioas o warcy-
*- .shin the outer limits oa favoradle directiozs during the
< .2 fallout. The criticel fallout period was coasidered to
* ".ne order of twelve to eighteen hours for sigaificant
<3 to occur., The variation in tine arises froxz cossiders-
>f wind shear, with more diffuse and less sigzificast Sa-
ie8 at a given time associated with large axguler axd
_. shear. TFor this reason, it was required that actuel wizd
".+«atlons and forecasts imnsdiately before shot tizs aad
" .out shot day be continuously coasidered in their relatica

29 forecast conditions for the first tweaty-four hours
.3e shot.

’ o St o e g ovv St 8 vty il M«..\

. PRE-SHOT BRTEFINGS: The following were preseated at
. ~==8hot caozmand briefings:

a, Weather

Weather conditions during the five days prior to
" adicated a favorable trend for BRAVO day with sasterly
- - .elow 15,000 feet and winds of a southerly co=poneat
. The situation presented at E-6 hours for ths subsequexat
~ period (18 hours after shot time) was satisfaciory. The
- +.>period to begin 18 hours after shot time was predicted
* an unfavoradble trend as northwest winds were forscast
- 10,000 to 20,000 foot levels.

b. RadSafe

Yy .

(1) Resultant wind diagrams including latess
=~ winds and forecast winds for E Hour and the 72 hour
*ajectories, which gave a fellout pattera in a nacTow
" the east northeast and a wids (140°) sector to the
“sh very slow resultant winds. (See Figure 1).

, (2) Surface radex, E to H plus 6 hours. (See
(S) Outlooks for:

(a) Bikini: Unfavorable; Eaniwetok: Favoradle;
Pavorable, end the native populated atolls inm scadbeest
from ground zero favorable, since resultant winds in
tion of these areas were considered too slow to0 nove
at fallout to the atolls involved.
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(b) Tesk Torce flee't: Favorable, provided

4 cut at least SO miles.
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e. A criticel preblem in predicting fall-out in=
volves forecasting the stability or lack of stability of the
wind pattern after shot time. Since radiocasctive particle tra-
vel is determined primarily by the winds at esach level, it is
required that winds must dbe fromx favorable directions or vary-
ing within the outer limits on favoradle directions during the
time of fallout. The critiocal fallout period was considered to
be on the order of tTwelve %o eighteen hours for significant
fallout to occur. The variation in time arises froxz considera-
tions of wind shear, with more diffuse and less significent in-
tensities at a given time associlatved with large angular and
speed shear. For this reason, it was required that asctusl wind
observations and forecasts immediately before shot time and
throvghout shot day be continuously considered in their relation
with the forecast conditions for the first twenty-four hours

after the shot.

5., DPRX-SHOT BRIEFINGS: The following were preseated at
the pre-shot cammand briefings:

a. Heatier

Weather conditions during the five days prior to
BRAVO indicated & favorable tread for ZRAVO day with easterly
winds below 15,000 feet and winds of & southerly camponent
above. The situetion vresented at B~6 hours for the subsequent
2¢ hour period (18 hours after shot time) was satisfactory. The
24 hour period to begin 18 hours after shot time was predicted
to give an unfavorable trend as northwest winds were fo-ecast
for the 10,000 to 20,000 foot levels.

b. RedSafe

(1) Resultan® wind disgrams including latest
observed winds and forecast winds for E Hour and the 72 hour
cloud trajectories, which gave & fallout pattern in a narrow
sector to the east northeast and a wide (140°) sector to the
soutl with very slow resultant winds. (See Figure 1l)e gu »

(2) Surfece radex, H to E Dlus 6 NouRRwes (See

Pigure 2).
(3) Outlooks for:
() Bikini: Unfavoreble; Eniwetok: Favorable;
Tiel : Fevorable, and the native populated atolls -n Southeast
quaarant from ground zero favorable, since resultant winds in
the direction of thexe areas were ccasidered too slow to rove
sigrificant fallout to the atolls involved.

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



i : (e) Alr routes through Wake end Ewajalein:

m‘.
(4) Surface routing inside 500 miles coasi-
r. : llrol h its relation to au knowa transieat shipping: favor-

Ge Seicntg;e
(1) High altitude sanpling operations - favor-

- (2) Light traasaission ‘for scientific experiments -

favarsdle.
6. CORCIDSIOES: |
-@e lack of fallout information from previous shots
of ecmpared yuu a serious handicep.
e 7 ‘

(r L .
6. Ths originsl source cannot dbe considered as a
point or a relatively small arsa but must be considered to be
@A area ol about a bundred ziles in diameter. This diemeter
also depeal yield. ]

s @
4. The raliocectivity of the debr‘ s can bde consiﬂered
ional to yield. 2adiocactive waterial in the
¢loud was tins two to tlhree tices was was expected.

e« An sppreciadle fraction of the observed fallout
ean only de accouated for dy assuning thet it origineted in .
the stratosphere. For such particles.to reach the ground at
obsarved tines, their diemeter rmust have been in excess of 100

f. ZForecast for shot tize winds at shot time was
essentieally correct. Variation ‘rc:x forecest trajectories was
tely 10 degrees ia significant urper levels; unfor-
tunately, the veristion wes it the wrong direction (See Figure
S). The azall veciations odserved &t lower levels were alSo
in an cafevoredle direction. Illsvertheless, the accuracy of
the winds alolt Jorecest aprroached the lixzits of accuracy of
( the wind odsesvations themselves and were well within the noz-
( £al forecest error.

g The fallout pettern extended fran the Bikini
atoll to the eest nar~theast. Considerable widening of the’
pattern took place due to diffusion. Tne inteasity of the
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pattern on the ground was due primarily to superposition of
sashrooa gm fallout on the stem cloud pattern; aad the

sapezposition can be atiritited to the narrow come within
acting. The theory that a significent

fallout does not come froz the stratosphere is not substantia-
ted by the facts of BRAVO.

B. For future high yield shots, the forecest and
observed winds for the first tweaty-four hour post-shot period

should receive as much exphesis as analyses made for shot tice.
2 ATIOS: Zvacuation took place in accordasnce
wth exersancy plan and without incident. Zvacua-

tioe was not effected prior to Qetoneation dbecause no signifi-
eant fallout was expscted cn inhadbited areas.

- - ° s
. §
3

. ALVING. GRAYES  ° P. W. CLARESON o
Sslentifric Director Xajor General, U.S. Army '
Canmender :
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1 Yareh 1954

AEMORLNDUL FPCR RECORD:
SUBJECT: Command Briefing, 1100, 23 Febdru=ry 1954

Members present: Gen Clarkson, Gen )McGinley, Dr. Graves,
Adm Brutom, Col Covart, Lt Col Harbour (ian lieu of €75 7.4)
Capt Xaynerd, Lt Col Bonnot, and Lt Lol Bouse.

l. In geaeral, the hodograph gave a forecast surfece radex
in ths low levels ( zero to 15,000 reet) at about 50 =iles in 6
hours, gencrally orientated to the west soutkh west in ayy;rcxi=slte~
ly a 30 degree ssctor. In the high leveis, the radex gave a &
bhour pattern centered on approximately 65 desre:cs in a zarrow
coae approximately 20 dezgrses wids.

2. The 72-hour cloud trajectories indicated all levelis ia
a narrow band gepnerally 65 degrees true from ground zero excedt
ths 10,000 foot level moving generally east through north to
west and a 60,000 foot level moving southwest and thea west.
3. Radsafe outlooks were given &s follows:
a. Bikipni atoll: Favorable.
b. ZEniwetok atoll: Favormble.

c. Ujelang atoll: Very favorable.

d. Native atolls in southeast quad-ent: Very fevcratle.

-

e. Control DDE: It weas recczmenied taat the Cioztrcll T-%
pe moved frum a position 90 miles Test ©OI Ground Zero to a pCsi-
tion 230 degrees True, 90 xiles fraz Sround Zero.

f. ATF eni the Y4GS: Tae plot or the Y435 a3i 47T

courses fram about E minus 2, tours to = jlus 2 hours was =ilcsled.

In geaeral, from ab:ut F minus 5 t0 edout E zinus 3} hou5:~3;:’

LTFs end YAGS courses run approxizetely 15 3o 20 ziles Iz o

arred device and the ATF deperts from & positica ca tae e’ge €l e

low eltitude redex at ebout E ciaus li azurs 19 e pciiziff*‘;;ffz°
:mately 35 miles south of ground zZero &% Z p.us 2. Cse Zoveseats
of tne YAGS aad ATF were presexted fcor wihalever consid.relica

was necessary in view of their clcse proxizily 0 tae gevice =3

the radex.
-
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. NO closure was recommenield oz eir and su=face
routes throuzh Weks and Ewajelein.

he KXo transient shipping was reported withim 50C
miles of Ground Zero. It was jointed out tiat 3 minus 2 ead B
rlinus 1 P2V sweep hed been sent out on headings of 300 des>ees
end 330 degrees respectively. This was besed o2 eariier fore-
casts. Since the winis shifted around to a narrow band to tde
ENZ, it vas recommended that a B day P2V swee) aloag a deering
line approximately 65 degrees be laid on.

‘1., It was recozmended thst CINCPAC be aiviged oI he :
following: 3

(1) 72 hours tirsjectories.
iz) Very favorable outlook {or native populatioas.
(3) No interference or the eir and surface rouies.

jo It was recommsnded that no change de zale in the
position of ths task force ships.

L. In summpary, it veas recommended that RadSale coniitioas
be considered very favorable on all points, but oaly Zavcorable

at Bikini shot atoll.

R. A. HOUSE
Lt Col., TsaAr
Radsafe Officer
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1 Lareh 1954

MEMORANDUN FOR RECORD:
SUBJECT: Commend Briefing, 1800, 28 February 1954.

lexbers preseat: Gen. P.W. Clarkson, Dr. A.C. Graves, -r.
Ogle, Dr. D. Sewell, Gen. E. LcGinley, br. J. Reeves, Col.
Cowart, Capt ~ayaard, ¥t Col Bomnot, Lt Col House.

1. In general, the 1100, 28 Fobfuary 1954 briefing was
confirmed except indications were presented that conditions were

getting less favorable.
2. It was agreed to let the execute decision rezain fira

until the midnight briefing.

R. 4. HOUS®
Lt col., USaAr
Rad sSafe Officer

W'Y N ’\ By e T i\ RN T "." .
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1 March 1954
VRI0ZANDU¥ TOR RECORD: |
SUBJECT: Command Brieting, 0000, 1 March 195

Lexbers present: Gen. P.W. Clarkson, Gen. B. lcGinley,
Gen. H. Estes, Dr. A.C. Graves, Dr. W, Ogle, kr. J. Reeves,
Cr. D. Sewell , Capt. W.L. Enickervocker, Col. W.S. Cowart,
Capt. R. a. Maynurd, Lt Col C.D. Bonnot, Lt Col R.&. Souss.

l. Io generel, the forecast presepted at the midnight

briefing was confirmed, except that in the levels betwsen §

end 15 thousznd feet the forecast was light and variesble. In

an atterpt to delineate direction to these winds, it was
determined that the best forecest that could be given was for
ti.e 10 thousand foot level. This was forecest to be westerly

&t 10 knots as the most pessismistic situation. Consequerntly,
tbe hoiogrerh plot v.as made using the 10 thousend foot westerly
wind in order to present the most pessimistic situation whiech
would occur. This picture gave resultant winds in the direction

of Rongelap end Rongerik, -however, it was cansidered that the
distence to Ronselap and Rcngerik cocpered to the resultant
w_nd speeds were such that no fell-out should reach those atolls.
From the forecast hodogreph the tims of travel to Rongelap wculd
neve peen esbout 12 to 15 hours. The hodograph plot did howevaer
scow that certeinly TARE site would be heavily copnterinated,

2 most likely NAN. The hodogreph gave two geaeral fall-cut
ereas. The lower level ruzning from 260 degress around through
south t0 90 Gegrees with a six hour fall-out line in the directica
cf the populeted atolls in the soutneast quadrent about 15 to
20 ziles out fror ground zero. The high level redex ran froa
ebout 45 dezrees to 80 degrees with a six hour fall-out line %o
7C alles. (Since-the 6 hour fall-out lines were coxputed an abcut
100 micron particle size, it was recommsnded that the distance
be doubled for sefety. This acounted to considering particle

sizes dovn to about 70 microns).
/
2., (¢ cbange in the 72 hour cloud trejectories.
3., Radsafe Outlooks were zodified es follows:

a. 2ikini atoll wes changed from fevcrable to uafavcrable.

b. Eniwetok etoll rezained very favcerebdle.

c. Ujelang etoll remeined very favoreble.

—
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d. Native atolls in the socutheast quadrant were dis~
cussei at this pcint and elsewhere in the briefing. The ne: result
of the forecast was that these atolls shoull recain favoreble Zue
to the farscast long time of travel for fell-ocut to thess ;leces.

Specifically, Wotho end Rongelep vere coasidered by nazs and
position, these being the closest pnative populsted atolls in the

vieinity of ground zero.

e. Control DIE: *No change recozmended over the change
""‘a at the 1100, 28 rebruary brieﬁ.ng.

f. ATF: It was recommended that the A'Ht‘s Ef2 hour
position be changed from 35 miles outh of GZ to at least 50 xmiles

south of GZ.

8. No closure was recommended on eir and surface
routes torough Wake and EKwajalein.

h. No further shipping was rezcrted within 500 miles
of CzZ.

1. An advisory to CINCPACFLT and CINCPAC was recocmerded
in confcrrance with the above, .

j. Task Force Ships: It was recom.nded that, dus to the
closs proximity of Task Force ships to the outer edge of the six
nour fall-out, these ships be moved further out an a rad.ia. line

to at least 50 miles.

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

R. A. BOUSE
Lt Col., Usar
nadsafe Officer
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1 Yarch 1954

YSYORANDIY FGR RECORD
SURJECT: Final Teather and RadSafe Check, 0430, 1 March 1954

liezbers present: Gen P. W. Clarkson, Gen 0. P. Weyland, Dr. A. C.
Graves, Gen. H. Zstes, Dr. W, Cgle, Dr. D. Sewell, Mr. J. Reeves, Col
W. S. Cowart, Capt R. H. Kayzard, Lt Col C. D. Zonnet, and It Col R. A.
FPouse.

1. The original forscast made at zidnight (both weather and radsafe)
was considered the best available conditioa for shot time.

2. The general recomandation for this briefing was one of miniwizing
the effects of the low level nmortherly and westerly winds. The recomenda-
ticas as givea at the midnight briefing were restated.

Vo)) S

R. A. HOUSE
Lt Col USAF
RadSafe Officer



- oA e
RN

~,

RESTiIC g
e oyl 17 - 1008 - w

DISCUSSIQN OF CFP-SITE FALLOUT

Pallout off-site followed the pattem imrecdiately established at
and adjacent to the proving ground where the cloud in geersl moved
east north easterly with prevailing winds, Task force ships southeast
of KAN received the first fallout, being on the southern edge of ths
majin strip of contamination. Fallout an the ships ranged from in-
tensities of 1500 milliroentgens per hour on the BAIROKD which was
closest to the center of the fallout path to & few milliroextgens per
bour on vessels farther south,

Fallout began at Rongerik Atoll at 1348 hours, 1 March as showmn
by a self-recording radistion detection station placed there by the
EYOO AEC and operated by personnel of the Air Teather Station. This
instrument went oft scale at 100 mr per hour at 1418 hre 1 March.
Based uporn query {rom air weather personnel a monitor was dispatched
with the supply PBN on the moming of 2 March. 4 ground reading of
2000 mr/hr was obtained at 1115 by the monitor who evacuated 8 of the
personnel on his omn initiation and recomzended evacuation of the re=
oainder &s soon as possible based upon the high radiation levels. This
was concurred in and the remaining 20 were evacuated by F2X at 1645,
2 March, Calculations estimating the dose received indicated that per~
scnnel evacuated at 1115 would have received 85 r agd the recainder
95 r. This was in fair agreexent with readings of film badges on per-
sonnel, Maximum f£ilm badge reading was 98r representing 3 mem, 52r
for 1, 4Lr for 1, 4Or for 9. Average dose for all personnel, 5, roeat-

gens,

Inasmuch as the data from Fongerik is the cnly data showing exact
time the fallout occurred at any location east of the proving grownd
and adjacent to populated islands affected by substantial radiatios,
its importance is such that calculation of dosages received by native
populations are based upon it for time of fallout in those locaticns.
A detailed analysis of this datsa is therefore appended in the nad.ica.l

tab.

Survey of Rongelap was made by Pattermn ABLE of Security Patrol
Squadron (Patron 29) with NYOO Scintazeters aboard on 2 larch and found
an estimated reading of 6750 mr/hr. (later calibratioa for aerial survey
equipment revised this to 1350). Based on this and its proxizity to
Bongerik it was decided that it would protabiy be necessary to evacuale
the atoll. .Consequextly, the PAILIP, DDE 458, was dispatched to reach
Fongelap on the moming of 3 larck. In the meantice a P2 was seat W
ground survey the atoll and at 1830 hours, 2 larck, their ground sSuIvey
showed & reading of 1400 miliiroeantgens per hour. Caleulation of xsige
to 3 Yarch incicated about 110 roentgens so the order to evacuate was
given. The destroyer PHILIP evacuatec the natives by U325 to 1025,

3 March. Calculation of the total dose indicated that 130 roeatgens were
received. Detziled calculations are aprenced in the medical tadb. 4 total
of 65 natives were r::pved, 16 natives (the cld anc¢ sickest) by FSL and

. 49 by DDE.
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Inaszuch as soze natives of Dongelap were reported to be on
alinginae, tne atoll was surveyed, 17 natives located, and an intensity
28 L45 cr/nr was found, - Evacuation was coxpliete by 1200, 3 Lzrch.

aose cozpuved for this group is 80r and details are appended.

"\"‘
. j

redicel tab._

The caly other populated atoll which received fallout of any con-
sequence gt all was Ailuk, ASLE Fattem indicated 95 mr per hour at
1845 hrs, 2 Yarch. Pased upon the best estirate of fallout time it was
calcvlated that a dose to infinite time would reach approxizately 20
soentgans. Zalarcing the effort recuired to move the LOO inhabitants
azzinst the fact that such a dose would not be a medical rroblem it was

decided ot to evacuate the atoll,

{ Indications from zerial surveys indicated substantial fallout

occured on the unpopulated islands of Eikar and Taka.

Ver7y zinor faliout occurred in 2 soutiwesterly and westerly direction
on Zniwetok and Ujelang &itolls but levels did not exceed lQmr per hour
at Eniwetok nor 3=~ per hour at Ujelang. This was aprarently very fine

particuiate matter carried by the low trade wind coxponent.

L A4 detziled plen was made to make ground surveys of 21l islands which
had fallout in excess of llmr per hour at estimated fallout time to pro-
vide information as to decay rate and verification of estimation of aoses,
%ater and soil samples from these surveys were shipped by air to HASL, RY
Operations Office, Attention: Mr, Lerril Eisembud, for detsiled anziyeis.

Nt o

R. 4. HOUSS
It Colonel, USAF
Ch. Tech. 2r., J=3

N

L
T TR oY

aerizl survey of Utirik by ASLT Fattem indicated 620 mr/hr at
1651 hrs, 2 larch (later re-celibrated to 240 mr/hr). 0Om 3 Larch 1345
grouwnd survey indicated 160 mr/hr. Decision to evacuate based upon fact
that estimated dose at time of earliest evacuation would be 13r.
ation complete 1245 hrs, L Larch. ZEstimate of dose to actual evacuation
time was 17r. 154 natives were evacuated., Calculztions appended in the
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CLOUD TRACKING CFERATIONS FOR BRAVO

8 Xarch 1954

1, SUMARY:

The BRAVO Air kead Sefe Operations were conducted
essentislly as planned. NO hazardous alr coatazinations were sn-
countered by aircraft other than the samplers. Several eircraft
and crevis were exposed but the levels encountered appear accerte
able from both a hsalth and & decontarinstion aspect. Coz==unica-
tion and control difficulties made it difficult if not imwpossidle
to forecast the fallout in the Rongerik/Rongelap ereas. Steps
have been taken to remedy the defects whick becams arparent during

ERAVO operations.
2. GENZPAL: ' .

' Cloud tracking information for BRAVO was derived fram
five sources. The manner in vhich each of these functioned curing
BRAVO will be discussed individually in subsequsnt paragraphs.
These sources were as follows:

Sarpling aircraft reports.
Sweet-gour reports.

Spsciel Cloud tracking flights.
Weatner reconnaissance flights.
‘F OAT'l flishts ®

3. SAVPLING ATRCRAFT REPORTS:

Thess reporis were monitored and recorded by Rad Safe
personnel sboard BOURDARY TARE frax plus two thru plus seven
oours. Informastion derived from these reports indicated the
sazpling & rcraft were working the South and Southeest edge
of the cloud and therefore stayed in the immsdiate vicinity of
Ground Zero. Because of the altitude of the sacpling operatiols
(30,000 - 45,000 £t) there is little relation betwesen ths Cpera-
tion of these aircraft end subsequent eir or ground contaczinatioa.
This aata; nDowsver, does assist the Lir Pad Safe Officer &n ob-
teining an overall picture of the dispsrsal of radicaciive zaterial.
No reports'of cloud ovement were received Zrom tLe coatrol 2-36

/

aircraft. ' )

/
L S EET-SOUR REPORTS:

These reports are subzitted by any elrcrelt excounteTing
radioactive ccntemination and —ot reporting by otaer ceens. we
such reports were received during Bz4VOC. Tkis is nod sceprising
since eircraft other than the sazplers end trackers [reporilag by
otaer m:zans) seak to avoid erees in wiich coatazipetiod is sue-

ﬁctedo
--— -t - ,
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5. SPECIAL CLOUD TRACKING (WILSON) FLIGETS; )

a. The first of these flights, Wilson 2, weas directed
by Red Safe to pre-planned post-shot seerch. This regui-ed tze
aircraft to remain in a holding pettern treck apprcxiczately 50
miles Test of Ground Zero from plus two to plus five hours.

This portion of the track was designed for the purpose of de~-
tecting rediocactive cloud movements toward Briwetok Atoll. On
BRAVO the meximum activity encountered wes less then 15 zr/ar.
Through & misunderstanding of control procedures, Wilson 2 oves-
stayed in the holding pattern. Then Rad Safe realized this fect,
CIC wes regquested to order him into the previously designated
search sector at once. The delay, however, resulted in this aic-
craft being well bshind and to the North of the clou? ses=ezts
thet pust nave caused fallout on Rongerik and Rongelap. 4t 1550w
the aircreft reported its maxiruc reading duripng this fligkt. 7Tiis
wes reported s being between 500 and 1000 mr/Lr approximately

150 nauticel miles from Grouni Zero at a bearing of 60 degrees.
This and the subsequent dete appeared to verify the Iforecast cloud
trejectories which incicated the upper cloud segments_ wouild leave
ths PPG oz an approximate bearing of 70 degrees, thus aveiding

the populated stolls. Tilson 2 subsequently reported iz-2ligkt
difficulty with the instruments used. .

be On ths besis of the results of the Wilson 2 flight
ihe second tracker, wilson 3, wzs instructed to searck tLe sa=e
general area but to proceed further East to define the rate of
cloud covement. 4t approximetely 2000¥ information was recelved
indicating the possibility of some contaminstion in ths Roager
Rongelap area. 4 message was immediately dispatched to Tg ?.a
requesting Wilson 3 to alter his search areas in such a manner as
t0 cover the populated area to the East. Comsunication delays
prevented Wilson 3 froc complying with the request. This plus
the fact that no exact instrument readings (instead a rangse of
readings) were reported made interpretation of cloud tracking

data difficult., )

¢c. Subsequent Tilsocn rlights ( fcr plus one day) wars
cancelleé when it appeared that no eir ccatazinstion protler ex-
isted at that tims. /

s

/
6. WEATHE RECONNAISSAKCE FLIGETS:

Two Pepfel Juliet veether recoanaissence fllghts wele

flown on plus one dey. These flights were flocwm to tae SO§=h.,as
to the Southeast and ipndiceteé essentially zerc air coztamiZlelilse

2
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. WILSCN aircraft to insure better data reporting ani ccas

7. AFOAT-l FLIGHTS:

APOAT-1 sponsored flights from Zawaii indicated a zaxi-
mum eir contamination of less than 1 mr/hr in that area, (3 xarck(.
Sizilar flights from Guam reported tenths of an ar/hr as a =axi-
muz reading. This was encountered 4 larch, 100 nauticael ziles

west of Fonape at 5000 ft.
8. INFLIGET EXPCSURES:

AS expected, several aircraft, including samplers,
cloud trackers, evacustion aircraft and P2V security swee) air-
craft, encountered arsas of air contamination. ITn all cases it
appears that the exposures were well unier task force lizitatic:zs
for a kealth point of view. tandard decontamination proceiures
are expected to be effective s0 thet all aircraft stould be re-
turned to service well prior to the next shot. Ths P2V sescuzity
swueep sectors will be modified on future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

a.' fhe Alr Rad Safe operatiors fcr BRAVO were geaerally
successful but several changes in procedures are being =sde (ses
below) to provide more timely and accurate data.

b. Ko hazardous areas of air contamination were en- )
countsred although fallout in the Rongerik/Rongelap area would
make it probable that such contamination 4id exist for a siaort

period of tnogse atolls.

-t

: c. Improved monitoring, data reporting and cozomunlca-
tions facilities are required.

d. ZLowsr search altitudes may improve the abdbllity to
cortelate air contamination.with. subsequent fallout. .

) s. No hazardous‘rallout appeérs likely in ths Zawail,
Ponape or Guam areas.

£5° In flight exposures of Task Force persoanel appear
well within established limits. .

/

10. RECOMTENTATIONS:

a. A C¥ convact is required between BOTIDARY :;3{ ecd
scl.
(This has been requested). :

b. 4 TIB redisc instrument should be carried cz all
WILSON aircraft and exact radiation rezding shculd te re:crtel.

(Sas been-arranged).
SinNE—

3



e. Lowsr altitudes saould be employed in trackiag
operations. Will De specified in future vector messages.

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

MEMORANDOM FOR RECORD
SUBJECT: Frotection of Transient Shipping During Operaticm CASTIE

l. Ia order to provide protection for transieat shipping ia the
region imediately cutside the Eniwetok/Bikini Danger Ares during

Operation CASTIE

factars were established and a plan of

action placed in effect as follows:

Plamning factors:
(1) CASTLE clouds more than 24 bours old sbould not be
hasardous

Re

b

(2) 24 bour travel of a CASTIE cloud sbould be appraxi-

mately 500 nautical miles.

Plan:

(1)

(2)

(3)

(4)

The Commander in Chief, Pacific Fleet was requestad
to make advance diversions of shipping ocutside a
sectar area from southwest clockwise through north
to east to 500 nantical miles froam ground sexro fros
H to B plus 24 hours. '

P2V aircraft were plannsd to sweep the significant
farecast sector of cloud travel, using visual and
search radar methods of sightings out to 800 nan-
tical miles on D=2 days, out to 600 nautical miles
on D=1 day and, if necessary, in froant of the elound
on D day. P2V aircraft crews were directed to ef-
fect diversion on all ships sighted in the sestar
area on D=1 and D day.

WB+X airgraft on rcutins weathsr reconnaissance
missions ware directed to report all sightings of
surface shipping encountered, Al sightings were
to be relayed to the Radar center (CIC USS BAIROED)
in the TG 7.3 fleet. ‘

P2V airsraft and destroyer security sweeps were di-
rected for the Eniwetck/Bikini Danger Area., Iafor-
mation froa these sveeps was channeled to the Ralar

center (CIC USS BAIROKD),

GRMMRSTPEIE=
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MEMORANDUM FCR RECORD (Cont'd)
SUBJECT: TFrotection of Transieamt Shipping During Operaticm CASTIE

(5) Infermation from all the above scurces was chamneled
into the task force besdquarters for eveluaticn and
consideration at the Weather/Radsafe Command Briefings.

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

b,

41] lmown transient shipping was diverted ocutside the
hazardous fall-out area. The Petapsco (40G-1) sas salled
from Eniwetok to be out of the bazardous area by shot time.
The Trust Territory ship M/V Roque was cperating cutside
the designated sector (from Kwajalein to Utirik), arriving
at Utirik on the marnirg of 2 March 1954 ard departing Tti-
rik on 3 ¥arch 1954. The Rogue was subsequently located
and monitored at Eajuro and found to bave insignificant
levels of radiation., The Merapl was emroute from Eonolunln
to Enivetok btut-well outside the designated sector area at

- shot time, The Merapi was monitored upon arrival at Pni-

wotok and found not contamipated.

Based on the forecast gignificant clocud travel (fcrecast
made on the night of B-3 days) tke F2V sweep for B-2 days
was directed along true tearing 300 degrees from ground
gearo, No ships were sighted on this sweep. Based on the
Be2 day sbot time farecast, tte P2V sweep for B-l dxzy was
directed along true bearing 330 degrees to a distance of
375 nantical miles., The reduction in distance was tased

on forecast reduction in resultent wind speeds. This sweep ccn~
tacted the USS General Fatrick at 17-31N, 162-C2E on course
266 degrees, speed 16 knots, at 1204M, 28 Petruary 1954. 4s
she would elear the designated gector by shot time, ske was
not diverted by the patrol aircraft., Based on a re-fcrecast
(made on B~1 day) of the significant cloud mcvemert far B
day, it was decided to search in advance of tke cloud along
bearing 65 degrees true from ground sero out to 600 pauticel
xiles. Two F2U's were unsed. The first of tkese becane econ-
taninated esrly in its mission and was forced to return to
bese. The second was directed to pick up the searck in tte
sproximete location of the previcus abert and carry it out
to the 600 miles. The only ccatact repcrted by these air-

"craft was the Patapsco (40G-1) sighted at 12-21N, 170-4E%,

at 1935, 1 Earch 1954, course 3C degrees, speed 1C k-ots.
The Patapsco wes turned to an easterly Lesading at 2030K, 1
March 195,. The-Comzender in Chief, Pacific Fleet was ad-
vised later to have the Patapsco monitored upon arrival at
Eonolulu in the event a check exroute could ast be accozplisbed,
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MEMORANDUM FOR RECORD (Cont'd)
SUBJECT: Protection of Transient Shippirg During Opcnticn C4ASTIE

6. Between 2 Fetruary and 1 March 1954, WB-29 aircraft per-
formed weatber and cloud tracking missions in all four
quadrants from ground zero, Ko surface shipping was sighted
on these missions, three of which were flown to the east
northeast of ground sero, emonz’lrehrna.ryudtwoal
March 1954.

d. The P2V and destroyer search of tke Eniwetok/Bikini Canger
drea madem contacts. 4z a matter of interest, a destroyer
security sweep on 17 Feburary 1954 encountered ons Japansse
fishing vessel, the Miyagikenajinoickozpiramaru, 26 nantical
xiles on true bearing of 40 degrees from Eniwetok Island.
This ship was escorted toward the northern edge of the Dan-
ger Area and left on course 315 degress, 9 knots with the
recomendation that air patrol observe its subsequent move-
ments. Mo further contacts with this ship were reported.

¢. As & summery, the CIC BATROKD was contacted periodically
pre-shot and reported no transient shipping in the area,

W

- R. A. EOUSE
Y ‘ Lt Cal, USAP
Chief, Toch Branch, J-3
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PATTZRN OF FALL-QUT FOLLOWING BRAVO EVINT

. (Combined Analyses - Izuediate and One Week after BRAVO)

l. Genergl. The pattern of ultimate fall-out of radiocactive ;articles
has been established utilizing in the cases of the most critical area (i.s.
bearing about 050° Trus, clockwise to 120° True from Ground Zero) the followe

ings

8« Aerial survey by P2V employing NY0O=-AZC susvey equipment, with
readings in ar/hr extrapolated to ground level,

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

Ce Resultant wind pattern to establish best wind for period froa
H minus 1 hour (USS CURTISS Observation - BIXINI) to H plus 8 hours (Rcagerik
somding) togeiher with the H mimus 34 hours (Rongerik 030(Xf) to piece :ogether
the wind patternm above ths tropopause.

de Since the Rongerik (NY00-i2ZC) survey meter trace established
initial tixze of arrival of fall-out, this time was used in coordinatioca with
resultant wind at the cloud level which rassed over Rongerik. This level was

25,000 feet vector. Its aversge speed from Ground Zero calculated froa

resultant wind plot was 10.4 miles/hr. At first, there was consideradble
difficulty in making falle-out arrive from the stea of the atomic cloud (O~
55,000 fset-tropopause) at Rongerik in 8 hours. The 10,4 miles/hr above
would meie cloud arrive at Rongerik at about E plas 12 hours. Zowever, e
method of plotting the entire cloud height (which is believed to de adoeue
100,000 feet) for wnich there were available winds to ¥5,000 fset, and with
the assumptions listed below in constructing shadows (fall-out) of steaz and
mushroom, there are obtained 2 areas - elliptical in shape, generally east of
Ground Zero and superimposed on each other (Appendix I). The suggested falle
out area (blue) for the stem is oriented about 070° True froa point SB of
Ground Zero, distant 35 miles and with a 200-mile 2ajor axis, 100-2ile =inor
axis with a series of extremely hot elliptical envelopes exansting froa Ground
Zero out to about 110 miles. Superimposed on this area (red) is <he suggested
mushroom fall-out pattern which is an ellipse oriented 080° True, 40 =iles
from Ground Zero, major axis at least 180 ziles, zincr axis 45-90 2iles, It
is assumed that'-the cloud diazeter in the zushroon for the periosd iz suesiim
was at least 70=100 miles, This shows therefore, that the early fall-czt at
Rongerik could ‘come essily from the mushrooa - largze par:icles by Z ;lzs 8
hours, and since‘ the superimposed fall-outs frcz stem and 32s2T0C3 Cress e
porthern half of Rongelap Atoll, one w%ould expect these islands 3 te exceel-
ingly high with their radiation levels, This 2ight be likezned o scavesgisg
of the hot stem material by large particles Irsz tZa tropopause a2 ai<ve.
However, the mejor hot fall-out element must coms {roa ite stea debris.

The assuaptions used iz the rough constriction of the ellipse for e
whole cloud ares (LtCol Lulejian report oa Fell-out - ARDC, SSCAET, RD)s

. | RASRiASptainy
Inclosure 6 . 1 N

PR W -

DR O T Ty



SEerTT

(1) If wind shear is < 10° for the levels in question, ainer
axis is 1/8 to 1/4 of the major axis (which 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 axis is ¢ of =sjor
axis. This is case for 20,000 feet winds to tropopause, and scaexbat less
for 65,000 to Y5,000 feet winds.

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

CONCLUSIONS:

l. From ovéra.ll fall-out picture, it is concluded that fall-out =ay
bave reached Rongelap Island and Ailinginae later than the pessimistic tise
of H plus 5 and H plus 4 hours, respectively. ,

2+ From initial land survey reports on Icngelap Atoll with levels at
Erippu Island (NB pert of Atoll) still at 2.8 to 3.5 r/hr on B plus 7 days,
the picture for heaviest fall-out patierns north of this area is esteblis=ed,
The relatively light fall-out at Utirik (252 of the hot ares), hizher levels
of irtensity at Bikar (East and downwind of the hot area, 1.6..6 r/hr at 3
plus 33 hours almost in downwind line with the superimposed ellipses or hot
areas but definitely beyond the hot stadow), confirm the belief in tbe assu=ed
area of hot fall-out pattern above. otdo (SSE of the area and frc= Groxnd
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 SE to South from Ground Zero, 2niwetok received at about E ;lus
11 hours a build up to about 10 mr/hr for a period of aboat 2ive hours,

3. This type of analysis gives a feeling only for pattern of fall=-ocut
because it does not tell exactly vhen the fall-out errives. Eowever, 1% &
apparent that the 200-200 plus roenigens lifetize dosage line ;essed oz o2
close to Ailinginase, Rongelap Island and Rongerik which are at £0-100 ailes
in cases of Ailinginase and Rongelap and 130 miles to Iongerik froa Zround
Zero. The 1,000 plus rocentgens lifetime dosage lines are exceeded as cne goes
pnortk from Rongelep Island to northern islands of that atoll. Tkis analysis
is based ons (1) lozical use of wind patterns existing during shot tise to
falleout, (2) multiple shot (tower or ground) fall-out patiera dats fToa
Yeveda Proving Grounds over last 3 years, and (3) experience and data Zroa
IVY-{IKZ (limited cross-wind and upwind) and CiSTIS-EZAJC itself.

L. Rongerik radiation intensity levels are inown at caset and evisuatica
time; calculated roentgen dosage agrees with actual obsesvations froz Iils
badges at this site . '

5. The beaviest fall-cut pattern wes exgected to pass north of !4 a=d
east cortheast from Ground Zero.

Inclcsure 6
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6. The levels of radiation intensity at the distences of Zongelar end
Rongerik were much higher than expected, and sooner itan exgpected sizce
necessary information in this renge of yield for surfece shots today is *de
result of some scaling, up from much lesser yields, interpretation of upper
wind field patterns, coupled with forecast changes end experience cf iadirt-
gnals with such limited data as IVI-«I¥S, GREEN=0TSZ-DOG, ZASY, S S ood

TEM,

7. After seeing BRAVO cloud project pictures (taken from an airplane)
with large quantities of visible particulate matter falling througt tde
cirrus deck above the camera plane from troporause aad sbove, =ind data to
great heights (i.e, up to at least 100,000 feet) is a must for shot tize
since the fall-out problem for surface or near shots of largs ylelds caa te
a definite function of the mushroom as well as the very bot stea of the cload,

o - Pyt

CAPT, JSN
I - Plot of General Fallecut
Pattem. '
II = Forecast and Observed Hodo=
graphs, B~2 to Bf7 days.
IIT - Tabulation of Tims of Arrival

Data
IV - Hodograph Trend Data
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6. The lsvels of radiation intensity at the distances of Rongelap and
Rongerik were much higher than expected, and sooper tian exgected since
necessary informatiom in this range of yield for surface shots today is <be
result of some scaling, up from auch lesser yields, interpretation cf ugper
wind field patterns, coupled with forscast changes end experience of izndivi-
gﬁs with such limited data as IVI-I¥E, GREZENECUSE-DOG, EASY, GZCrE and

7. After seeing BRAVO cloud project pictures (taken from an sirplane)
with large quantities of visible particulate metter falling through the
cirrus deck above the camera plane f{rom tropopause and sabove, w=ind data to
great heights (i.e. up to at least 100,000 feet) is a must for shot tize
since the fall-out problem for surface or near shots of large yields can be
a dsfinite fimction of the mushroom as well as the very hot stem of the cloud.

_— - R lprmaeanst

) CAPT, USN
I - Plot of General Fallecut

Pattern.
II - Forecast and Observed Hodo~-

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

Data
IV - Bodograph Trend Data
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AIONIC EMEAGE ACT — 1048 BiAYO
| .
TIVE DCSE e
MWL DISTANCE FALLOUT INTINSITY o INTENSITY TIME INTENSITY TIME  WIND SHEED
1 LACL BLAIULG NAUT.bL, ARRIVED _ LIVIIR __ROINTGENS  MR/HR  HRS  MR/HR  HKS/DAS  TO THOIUPAUWIE
Lae 16V 174 Ayhrs .08 . 3.2
Ujae v .18 37 0.1 ‘ 3.2
VkoLho 1% 1w £13.2 2.3 17 1.0 . 7.8
Mlinginae 115 79 346 12,000 220 L5 £58 400 £29.7 8.1
longolap 109 10 5.6 9,800 350 *1400  #36 1350  30.9 8.9
Eniaotok 105 98,5 S¢4 46,800 4,200 *3000 . /53,2 : 8.9
fonperik 098 113 *g 9,000 350 2000  f28.5 10. 4
Taong 052 280 : 1.4 32.6 Fringe effect only
- Blkar ogl, 285 16,3 1,400 120 600 3.0 Uk
ULdrik 0% 270 21.6 450 Le 160 55  53/10 /£6.3das 10,2
Taka o 261 20,3 290 160 A3 10,4
MeJjit 104, 340 30,2 , 9.6
Jomo 110 268 2,8 18 34.7 8.8
Likiep 115 )2 26,2 6 34.9 8.1
Namu Mz %?‘ 0&}6 l‘:gog l':og
1w lapa ulz 33 . . .
:2:' iy = ol 0.6 51,6 5.3
Lia Juro 128 Ll 2,0 51,4 5.5
u 122 QU : .36 50,9 5.9
tm{oolnp Jiy &7 42.3 3.6 50,6 7.1
Erikub 119 321 L0, 0 LV 50,2 6.8
tiot Je s ja 39,0 20,0 50,0 6.0
Kuoaie 200 225 ‘ 5 Sholy
Ponape 235 503 -
Ujelang 245 286 2,0 L9.5
Pingolap 220 426

~onp oo
. /SN

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

l. Medical evaluation of personnel exposed to the radiation froa
fall-out in case of BRAVO depends to & great extent upon the accuracy with
which dosage can be computed, Based upon extrapolaticn of fall-out tims
froz Rongerik data where ths fall-out time was precisely determined by
automatic recording instruments, it seeams plaunsible to cnclude, after
malking allowance for factors giving maxismm valnes of time and intensity,
that pesrsonnel were not exposed to dosages much higher than caleulated,

This is particularly true inasmch as Rongerik calculations were in good
agreeanent with observed film badge data on personnel there,

2. The association of symptoms with a given dosage may lead to ere
ronecus conclusions since such tabular relationships have been devised
only for whole body penetrating radiation given over a period of a few
mingtes. It is now generally believed that the symptoms in those tabule-
tions will appear with a smaller dose than indicated, These personnel may
develop signs or symptoms out of proportion to what would have previcualy
besn axpected but could be sozewhat tempered by the relatively slow dose

rate characteristic of fall-out. ,

3. With respect_to natives, dues to the language difficulty, it was
extrensly doabtful that information obtained by questioning would be re-

liable.

he We may draw certain conclusions, howsver, which seez to be sound
concerning immsdiate prognosis based upon the doses belisved to have been

received,

- 8§, Considering the personnel involved in exposure to radiation thay
can be grouped according to locationt

e bg.‘; -
Twen'y-eight Americans were exposed showing film badge read-

ings ranging from 4O to 98 roentgens during a period of 28,5 to 35 hours..

They were evacuated to Kwajalein, It was not expected tbat any of these
men would develop any subjective symptoms. One admitted to feeling badly
until reassured after which he adritted that his feeling was probably
psychologiedl. FPirst 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 sxpected and has not occurred to dats.
levels of perscmmel contamination wers not exceedingly high and inassach
as decontarination was performed ocn D plus 1, beta burns are unlikely.
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Sixty-five natives were evacuated to Kwajalein and m.y bave
received doses as high as 130 roentgens in a period of S1 hours. In this
case, the level of radiation is about the level which aight cause scae
symptoms such as nausea, vamiting, fatiguability and loss of hair Zor acute
doses. Allowing for the reduced effect fram low dose rate it zay happen
that symptons as above will occur in individuals who were already {11 or ia
generally poor physical condition. Readings of skin and hair contaminatiom
were such that for this exposure tims spotty distribution of beta burms
could occur within several days, If this occurs, ulcerations might develop
waich may require several months to heal.

¢. Allinginse =

Seveateen natives cn this island were exposed to approximately
80 roentgens in 58 hours. They were evacuated to Kwajalein. It was not
axpected that any subjective systemic symptoms would develop. However,
perscoal contamination of this duration could conceivably cause beta burns
in a spotty distribution with ulceration as described abovs.

d. Tirix -

154 natives were evacuated to Ewajalein after receiving a
dose of 17 roentgens in 78 hours. No subjective systemic symptoms or
changes in hlood count were expected. Beta burns are wnlikely but are

possible statistically.

e, Alluk with A0l natives was not evacuated and the total dose
for a life time will be less than 20 roentgens. KNo medical problem froa
radiation should occur in the population.

f. Some other islands received fall-out exposing inhabitants to
ingignificant qumtities of radiation.

- 8« Task Force persomnel at or in the vicinity of Bikini Atoll -

Perscnnel in the concrete bunker on NAN island were evacuated
to ships afloat receiving in gensral coaparable dosage to those aboard shipe
all the time, Based on readings taken abcard the ships it was estixzated
‘ket none of the ship's peresonnel would receive more than 10 roentgens
wtols body radiation. This dose would not cause any general sy=ptozs of
radiation sickness, however, decontaminstion persconel might have sicin con=
tact with concentrated radicactive deposits and possibly sustain =ild beta

burzs.

6. A1l native evacuees were held at Ewajalein for observstica and
treatment should the need arise, The station medical cozplement took coae
plete blood counts, made physical exazinations and took histories. Caplain
B, H. Haight, (M), USH, a radiolcgical medical officer was semt to Iwala-
lein as cansultant ca radiation effects to the statica surgeon. Dally cb-
cervation was instituted in anticipation of the arrival of a medical group

from the U, S. who were to investigate the patiexts,

~
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7. The medical group arrived in Xwajalein on 8 March. It ccnsisted
of military and civilian medical officers and technicians from the Naval
Yedical Besearch Institute, the Armed Porces Special Weapons Project and
the U, S. Raval Radiclogical Defense Laboratory and was established as
Prejeet 4.1, TV 13 of Task Group 7.1 with Co—mander E, P. Cronkite, IT,
USH, as Project Officer. Drs. G. V., Leroy and C. L. Dunham represented
the Division of Riolegy and Medicine, AEC, and were to act as advisors to
Project K.l. A systematic organization was set up with a view toward mun-
airg a sick call, performing blood studies, taking histories, making physie
cal weaminstions axd documenting the cases by means of records and photo=
graphy. Buildings were furnished for these purposes by COMNAVSTAK®AJ and
his Staticn Surgecn, Commnder W, J. Hall, worked clcsely with the groupe
The establisheent of the investigating group of Project L.l was essential
and desirable from several standpoints, All the xedical perscnnel were ex-
perienced in the fleld of atomic medicine having been participamts in pre-
vicus testing using biological caterial as well as having had full time
research projects along this line during interim periods. This allows for
sacper evaluation of human effects toward correlaticn with cdata on arimals
from which a great deal of cur ideas on huxzan effects have been extrapola-
ted. PMurther, they constituted an aungmerntation medical group for treatment

4L necessary in conjunction with station medical facilities. An additional

advintage was that almost all of the personnel had worked together as a wnit
oo previocus occasions.

8. Bcne of the natives nor the Bongerik Americans had preliminary or
arly systexic sym;tans consistent with radistion sickness from large do-
sage of external whole body irradiation. A reported case of vomiting and
a few cases of loss of appetite were nct significant considering the sudden
charge in eavironment and diet to which they were subjected. To relieve
the load on the station medical facilities, not knowing of the early ar-
rival of the msdical group, the twenty eight Americans wers returned to
Exivetok to recain as ouvtpatierts under the supervision of the Surgecn,
Zask 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 degres. They were returned to Kwajalein on 17
March, During the early days of March all patients remained free of sye-

-tesic syxctoms attibutable to irradiation but there was a definite de=

crease in the whits tbod cell count more zarked in the Rongelap group.

e tlood pictures of the Allirginae natives and the Rongerik Americens
were Guite similar which was ressorable considering they were exposed to
the same order of magnitude of radiation. The Utirik group showed nothing
particalar frecm a medical standpoint and were considered as a virtually
porz=al native populaticn for ccoparisca purposes pending time for ob-
tairing base line data from non irradiated natives,

By the ttirteenth and fourteexzth day a tendency to epilate
had becose evident in the Bangelap natives involving mostly children but
within a few days it bad arpeared in adults. The epilaticn wes 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

grecup, small skin lesicns became noticeable on tge folds of thoa::g:],.‘tb
forebead, shoulders, and arms, They appeared to be superficial and at
first were hyperpigmented. As time went on, the lesions, which becase
blister like, began t0 peel leaving a whitish depigmented area in the
ceater. The akin manifestations continued to appear throughout the momth
of March, all going through the same cycle and involving most of the na-
tives. The most severs cases occurred on the feet with one exception -
ons asn developed a deep ulcer behind ons ear., By this time all of the
sicin lesions except the ear have virtually healed and it appears that re=

pigmentation is taking place,

Sixilar findings but in a lower percentage and at a later date
occurred in the Allinginae group. One Amsrican developed what appeared
to be superficial radiation lesions on the back., They were hyperpigmen~
ted and bebaved as the others. '

Throughout, there bave been no demonsirstive systemic symptczs
other than an epidemic of colds in the Bongelap group. A few cases of
sscondary infection froa skin lesions and some unexplained high fever
in children responded well to penicillin with no sensitizatiocn reactiom.

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

' OGn about 20 March, several cases of radiatimm buras were reported
aboard both the USS BAIROKO and the USS PHILIP, Bxamination showed that
in almost all cases thers were discrete areas around the belt line which
corresponded well to some legions seen on the natives, History indicated
that thess lesions developed soretime between 3 March and 15 March. Al
were in the process of healing with desquaration and mild depigmentation
and wre quite superficial. The whole body dose was less than IOR and

there were no other symptoms.

Three M-boat operators froa TG 7.3 presented film badges reading
from 85 to 95R and were sent to Kwajalein to be observed by the pedical
teaa on 16 March. Since that time they have had no symrtoms, no sikdn
findings por blood changes. It is likely some discrepsncy in badging or
wearing of badges mst have taken place as careful examination of the
badges by densitomster revealed nothing uwpusual in the radiation to which

they were subjected.

It was decided at the ocutset to manage all cases in a ccoserva~
oms as they arcse, avoiding experirzentaticn
LiTe ST T oy e T ine to perfora transfusions either

with treatcent but being ready &t any
of whole blood or platelets if indicated., Sick call was managed dally .

'y
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where complaints were treated as though radiatinn had not been presest.
Sicin lesions were kept clean by surgical scap with excellent results lead-

- ing to a minimum of secondary infection and rezarkably prompt healisg.

is felt that this ecnservative regimen gave optimmm results m that all
patients are recovering satisfactorily.

Detailed reports will be rendered by Project L.l on all cases.
Detailed statistical analyses will be required to properly evaluaste the
data derived. Urine samples which have been analyzed in the U. S, will
be corbined with this study. A detailed study of charecteristics of the
fallout saxples, 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 shonld
lead to a mch clearer concept of dose versus effect. The picture of ex-
ternal garma radiation with a broad spectral band, combined with externmal
beta radiation, and internal hazard makes a very complicated prodlea in

the final report.

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

A1l persommel 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 observed over a long period of time, The first year fallowing
the testz, re—examination should be at quarterly intervals. This has been
discussed with the Director, Division of Blalogy and Medicines, AEC, who
advises that it is the intention of his organization to maintain a period-

ic observation systea.

In surmary, 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.
A11 should recover from the effects of the exposure.

LT P

Colonel, Medical Corps
Staff Surgeon
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SULLEY OF "ZEATHER SITUATION FOR ERAVO SHCT



1.

2.

Bajhi=

ST OF LSATHSR SITULTIZN FOR STATS Suee
TSI GRS  SERRSEEEEEETEED  SEEEESNEEE A NS SRR

GSI2Al., This sumrery presents the weather situstion as existed
orior to, at, and Just after BIAVO shot time, for the genersl arca
of the liarshall Islands, with specific reference to Rikint and <ae
SHRILP shot site,

P2E=-SHOT LZATHER.

&.. General Svnootic Situation

(1) SUZFACE - The surface chart was dozinated by a higk rres-
sure cell located at aprroximately 3L degrees north 171 degrees
ezst with a centrzl pressure of ap-roxizately 1C3C L3S, o,
oriented northeast - soutbwest lar just off the coest of J:-pa=.
ZEnimz pressures in low latitudes lay just &long the ezuitor,
Flow over the lzrshell Islands arez was the ezst northeast trade
flow, with no marked regions of convergence or divergeasze. (Caart
Lo. 1), During the preceding several days the high pressure cell
had been moving slowly eastward, with a slight increase in the
ceatrzl pressure, '

(2) UPFER LEVEL CHARTS. Fram approximately 25,000 to 55,000 feet
the flow pattern was dominated by & clockwise rotaticn sextered
nesr 5 degree,sA north 175 degrees east. This systec was essestially

vartizal froz 30,000 to 50,000 feet (Chart ¥o. 4). Tae flow 2
tﬁese levels, wader the influenze of ihis do=izazt srstez ws fros
the west southwest., a4t 20,000 feet the dozinznt clcckwise retatics

ley =ach further to the ezst, with & secondary senter locatel sIulil

. L=




b.

S

of BIXINI and west of K A J:1300, givin: we::.eri.ic? &t Lis _eve.
in the EDI zrea, To the east of ZI: LI the flow was z:ore
northwesterly (Chart Yo. 2). &% 10,000 feet the emire ow was
brozen up by a group of cinor eddies, both clockwise and counten~
clockwise, features approaching large scale turbuleacze ir nature
and showing ouite erratic mbvemen‘:.s; howavef, there was 8 zeaecal
_west wind in the vicinity of EIXINI, with the wind speeds deixg

very lignt (Chart Lc. 2).

Forecast for Shot-Time

(1) The following forecasts, based oz the progiostic chert ‘er
shot tize (Chart No. 5), were issued at the indicated tipes Zco
TLVO shot-time: |
(a) B-48 Hrs: LTATZZ®: Scattered cumilus, s:zattered cirTus,
widely scatiered showers., i1DS: Surfece easterly 10 to
15 knots = Ter thousand feet ezsterly at 15 tc 25 kots -
50 thousand feet southwesterly at 10 to 2C knots = &0
thousand feet southerly a: 5 to 15 knots.
(b) B=3S Hrs: IRATHER: Scattered cumilus bases 2000, s:a-
tered cirrus based at 35,000 feet, very widely scatlered
showvers. ,_‘_'_.'.ﬁ- Surface £0 to 93 degrees at 15 tc 20
Ynote - Ten thousans feet B 4c 95 degrees at 15 ¢ X
Incts = 20 thousand feet 9° degrees at 10 to 1§ =3is -
35 thousans feet southerly abt 5 tc 10 imots = 4O thsusand
feet 220 to 250 degrees st 20 !mois = 50 thousand Jeet
scuthwesterly at 220 to 250 degrees 2t 2: Yoicte = o0

thousand feet northerly at 10 4o 15 imsts.
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(¢} H2s4 Ers: IZATIEE: 3/8 cumulus bases 2000 :2ps 55X,

(d)

(e)

3/8 cirrus bases rear 38,000 widely s:attered s:icwess,

LISt Surface 70 decrees at 20 kmots 10 thousand feet

at 1L knots - 20 thousand feet 230 degrees at 1 xnzts =

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

260 degrees at 22 lmots = LO thousand feet 25 Cezvees

at 24 knots = 45 thousand feet 24D degrees as 2%, imots -

50 thousand feet 230 degrees at 1L lmots - &2 iha:u.n:!
feet light and variatle - 60 thous;aad feet 50 degrees
at 10 knots = 70 thousand feet 70 degrees at 1l imois =
80 thousand feet 90 degrees at 12 xaots - 0 theusand
feet 1OC degrees at 18 knots,

E=13 Hrs: MZATEER: Ko change in H-24 fcrecast.
“L3: Lo change.

E=8 Hrs: T2ATHER: 2/8 cumilus bases 200C tops 5000,
2/8 stratocumilus bases 5000 tops 700C, L/8 cirrus ba-
ses near 38,000 widely scattered showers, contrall
level 36,000 tropcpause height 55,000 tempera‘.’ét ol
tropopause minus 78 des:-ee.s. TS : Surface T° dpl

rees at 20 imots = 5 thousand feet 70 degrees 2t 1%

knote = 10 thousand feet light and variedle wiilk &
westerly trend -~ 1. thousand feet 250 dezrees at 1§
Kxnots « 20 thousand feet 270 degrees 3t 1L inctis -
25 thousans feet 230 degrees at 20 knctis =~ 30 thousand
Teet 230 degrees 2t 25 degrees = thimy Iive tnousand

feet 220 degrees &t 38 imcts = LD thousand Jeet 23

SeeET=
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degrees al 4O krots = L5 thousand feet 25C degTess a2 32
knots = 50 thousand feet 8L degrees at 1C Imcte = & Shoue
san2 feet lightly and variable = 70 thousaad feel EX de- _
grees at 25 lmots = 9C thousand feei 70 degrees &t 20 c.ts.
(' B-4 Hrs: TZATHER: No change in H-8 forecast, . T2S: Zo
change.
(2) The zir particle irajectory chart (Chart Yo. 6) was usesd %o

brief cn the movement of the cloud after detonation for 4he severa)

levels ocrirayed.

3. SITUATICE LT H-HOLR {
a. Generazl Swvnootie Situztion E
' 4

(1) SZTACE - The generzl synoptic patierms &t this time €iffered
y
froz those earlier only by the continued eastward covement cf tie 'E

high pressure cell (Chart lic. 7).
(2) CEE2 I=TZLS - The clockwise systex had moved slightly tc tze |
east and south, with the winis at upper levels tending to Sesce i
more westerly (Chart Ko. 10). A4t 20,000 feet the smll cloziorise

circulztion west of Fwajalein had expanied (Chart No. 9). ‘&t 1Z,0X
fest the flow remained docinated by the rmircr eddies whizh Nal exio-

ted at 230300Z (Chart Yo. 8).

b. -Por the observed local conditicns versus the fcrecast for snst tize,
;ee paragraphs 5g, L and i belown. A retised air particzie tralesiisy
forecast was issued at HFLL hours, based on catz availaltle tiTus
£49 hours (Chart No. 11). The =zjor chance, which had nct been

forecact, wzs in the 27,000 fool trzlesicerw.




4o PCST-SIIT TZATE=R: y

a. The weather zfter shot time deterisrzied rapidly cue o insuzel ]
' local clcudiness, The winds 2loft for Zniweiok and Rongerix were less

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

bauadyc catee)

b. Chart lo. 11 is the cocputed air particle trajectories for 7470
day, based on data aveilahle through 3433 hours. Azslification of

other levels than those presented is in corder since the zetierm Iree L
the surface to 25,000 feet was in & continual flux., 7The 25,000 fost ¥
trejectory was essentially the same for 30,000 feet. Froz 12,03X to ;
18,000 feet the trajectories lie betweern the 10,000 and 20,030 Zoot 1
level patterns with the 18,001 foot most like the 20,000 foct tra-~

Jectory and the 12,000 foot most like the 10,000 foot trzjestorr. Iz

TP

other words, between 10,000 and 20,000 feei Lhere =:st have beer ci=
siderable cispersion, with the 20,000 foct level heving the o= o~
(- therly component of metion. From 6,000 to 8,000 feet, the trajeztcries
- 2gain start showing northerly components, with the 6,000 foot and be-
lom trajectories being generally froz the ezst northeast.
5 D‘ISCUSSIC!\‘:
a. Briefings:

(1) Tae outlook on the corning of 27 Fetruary was very fevcrzble

ffb}:'. the radszfe point of view, The wincs for shot tize were fcre-

caét to be easterly froc the surfzce through 20,000 fzet, scoth-

easterly at 30,00C feei, southeriy et L(Z,000 feel, and southiresterly
( zt 50,000 feet. The situation was changing sLightlr; 27 Fetruzsy

would have been an idezl shet day (Inzl le. 3).
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(2). On the afternoon of 27 February, the wezither ci=lcor was
still favorable froz 211 considerations, especizlly radsale.
Easterly winds were fcrecast for saot ¢ime froz the surfize
‘through 10,000 feet (080° to 090° at 15 %0 20‘}:ne‘<:.s), and soutte
westerly aloft (230° to 250° at 1% to 25 knots) up to the tropo-
pause (55,000 feet) (Incl lNo. 4). ‘
(3) The briefing at 1100M, 28 February, indica‘ed a forecast ‘or
shot site at shot time as 3/8 cumilus, bases 2,000, tops 5,000;
3/8 cirfus at 39,000 feet and winds to be 070° at 20 imots at
the surface (Incl 5).
(4) Later tbat afternoon, the trend at 10,000 Zeet becasme more
southerly cue to the shift of the high ressure cell at 1,000
feet to the north. The remaining winds were forecast to rezais
essentially es given &t the 1100X briefing (Incl No. 6).
(5) The briefing given at midnight pricr to the shot tize 2
0645, 1 Uarch 1954, was as per the inclosed forecast (Inzl Xo. 7).
(6) The briefing at OLOOK, 1 larch, was essentially as triefed
at midnight. [Gnds aloft froz the CURTISS for 24L0CY ans 030!
were discussed (Incl No. 3). The levels 7,000 feet through
;11,000 feet were under close scrutiny due to their vasfiability.
:_ A tendency for a~w§sterly direction at that level was forecast
(Incl Ko. 8). /
b. Observed shot time winds =xX weather:

(1) The observed shct time winds (0500, 1 Larch 1%5L) Iraz the

USS CURTISS, Eniwetok and Rongerik versus the fcrecest wnls

. shot time for the shot site ave shown in Table I (next n2ge).

o
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CESI=TZD 03X, 1 UATCH

FOTECAST FCR BIKINI USS CU=TSS DX b e dqrinche 4

055w, 1 Yar (AT ZTKDNT) —
Surface 070/20 050/12 C75/17 c3s/17
1000 o70/17 o3%/20 c7o/1s
2000 030/18 020/20 052
3000 090/17 C39/19 c8/10
1,000 035,/14 €39/17 £90/18
5000 07C/16 100/03 €30/13 C23/1%
6000 120/C4 Calm c7e/22
7000 310/04 310/09 050/05
8000 310/05 30/11 c2:/03
9000 320/C7 350/11 330/2%
10000 ligat & Varizble 310/10 2%0/11 319,28
(westerly trend)
12000 320/07 250/10 292705
1000 250/14 240/C7 322
15000 250/18
15000 250/13 252,13 K leYal ]
18000 220/13 235/17 235/11
20020 270/12 - 280/23 285/17 30/19%
25000 235/20 250/2% 2L0/25 255/24
30000 230/26 210/35 25C/28 250/29
35000 240/28 230/35 240/37 2,0/
L0000 230/38 250/ L4, 2L0/12 2L°/48
45000 2L0/40 250/4L5 260/23 250/42
50000 250/38 250/30 270/19 25/
55000 050/10 200/16 300/11 3L0/%%6
60000 Light & Variehle 339/04 220/03
70000 080/09 039/27 03c/13
80000 082/25 082/30
20000 070/20

ti=e pver shot site:

ma31E I

I

2/3 cuzilus, bases 2,000 Zeet, tope 5,000 Teel;]

mne fcllowing was the forecast of clouls and weztaer for shot

2/¢ strztocumulus, bases 6,000 feet, tope 7,000 feel; L/8 thiz siTTis

—

£ 32,000 feet; widely sczitered Liint she

9

wers in ihe area, nie Cver

- - . as * - -~ .
ot eite at shot time; coOomirall LCImEtLon level 25,30C feel; t-cpo—

suse height, 55,000 feet with tezperaiure of 78°C.

i
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tB) The following conditicns were chserved at =it %i=s &2
Bikini (A consensus of shot time observaticns taies by 10 wezlser
officers and aerographers zates) aboard the USS CIBTISS: /e co
milus at 2,000 feet, tops 4,000, 1/5 altostratus (tarely ¢:iscern-
able) and 5/8 to 6/8 cirrus, thin.,

Sea level Fressure 1006.1 c=bs.

Texperature 80°P

Dewx Point 72°?P

Surface Tind 074° 15K

Height of Tropopause 54,350 £t (at %f43)

4 3-356 over ground zero at 2pproximstely H cinus 20 cinutes e
ported scattered cumilus, scattered to Wroken cirrus with bases
3,000 to 39,000 feet and tops to LC,000 feet, and nc showers.
(L) The 282100Y Feb wind observation froa P.ongérik which wes re-
ceived on board the =ST=S was gartled in {ransmission and was in
considerable error. It did not agee with the winds recelived
Irom EIniwetok and the CURTISS for that time, in that it shxcwed
southwesterly flow from 10,000 feet; the correct observation in-
dicated light northwesterly flow, wtich was in agreesest with
the other observaticas.

(5) Zlocel wezther conditicns begen deteriorating shorily after

the cetonaticn, lalticlcud layers developed 2t &l Zevels.

" The vinds zlcft were forezast %0 be less desirzble Zvam & rad-

“safe consideretion, znd such was the case. Such a situatice

-
mewm o\
-~

centinued through € llarch 1954 (See Hodograshe under Tal

T
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Lralysis of winds aloft:

(1) At 10,000 feet 2 belt of outdra®ts across the Pacific, £ ap=
proxdmately 25 to 3C dezrees norih, gave easterly flow -enerally
tircughout the northern larshalls, There wes an interee Z::;
storz in the vicinity of Hawzii., 4 nu=ber of weak short-durition
circulations characterized by light and variable winds fcrcea axd
dissipated between the eguator and 20 degrees ncrth. Cne clock-
vise circulztion develcped near Zn'wetok on 28 Februsry and drified
toward Rfuseie, giving weak westerly flow over the shet area, TX¢
general situztion persisted through 2ZAVC plus 3 days, »ith xads
at 211 tizes less than 11 lmots at Eniwetok. Adal:sis at this
level was cdifficult and very chargeadle.

(2) At 20,000 feet, the major sysiems on BRAVO minus § cays were
a large oulidraft 20 degrees mporth, 170 deggees ezst, and deep
=i3dle latitude troughs near 145 degrees east and 150 degrees west.
This latter trough remeined stationary while the westerz trouvgh
mcved eastward, forcing the outdraft to 180 degrees east, thexce
southward and westward into the lLarshalls, This trend resuwted

in shot site wirds veerirg froz east through south to west zd
coctinued afier 3TAVO day. Speeds were undex 20 lmots until =54AVO
plus 1 day, then increased to aprroxizztely 3C =cts aa ZTATO flus
Zidays. |

(3) at 30,000 fest and LC,000 feet, & belt of clcskrise cirtula

ticns camterzd near 10 dezrees ncrth moved slowly southwand witk

- Nunna S
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individual cells drifting ezstwrard, Vg vezert of t'm cell zear
niwetok to a position southeast of Lajuro gave sirssg sosid ! I
westerly Zlow in the local erea on 28 February zn? wes’ souch- VF
west flow oa 1 larch, replacing the light variatle windg which |
existed on 23 - 25 February., Contimued souibward moitior end
apcroach of following cell from west brought west to noritwest
flow on 2 and 3 larch, ’ !
(4) &t 50,000 feet, the slow movement of the clockwise cime
culation from a position northwest of Eniwetok to sout: of {
Lz juro changed the flow gradually {rox north northwest to
west southwest. After 1 Me=rch this circulation coztinued itg |
movenent to the southeast and wezkened, vith flow in the lozal
area becaming west northwesterly.

(5) At 60,00C feet, no clearly defined trend was fresext.
Winds w=re cuite light and erratic at this level, with easterly
flow at higher levels. These variable winds persisted throzgh

ZZAVO plus 3 days. }
d. Differences between forecast and observed winds: In regaxd

to the differences between forecast and observed winds, reference
is zade to a fepar: of Froiezt 4.5, JIF TEEEE, by Pasxer, Liller,
and Stopinski. This report stcted that studies of the odserva-
ticma) errors in upper wind coservetions telen by GO/l eziirsem
indiczted thet for wind speeds above 10 lmots, arprexizmatelr 1S
per cent of the obé,e:'vaticns varied bty more than 20 degrees, et

d comdon

when the chservailons were czde by severzl cdiflerent gl =its,

but viih the sane zirberme unit,

O r%
i

e ¢ifferences between ferezast




oot

winds and observed winds during the periocd of ZRAVO were within

these observetionsl limits, Ou the last specific wind forecast
iesued at B minus 8 hours, tkhere were ten (10) winds forecast to

be above 10 imots wkich can be compared with the observed winds

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

six (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

farecast winds which can be checkmd in the immediete locele were
within observational limits imposed by the equipment itself. The
errcrs of 30 degrees and L0 degrees were the farecasts for the

levels irmediately above and below 10,000 feet.

CCNCLUSIONS:

a. VWeather coniitions during the five days prior to ERAVD day were
indicative of a favorable trepd for BRAVO, involving on an average,
easterly winds below 15,000 feet, with winds of a southerly cocponent
above, HRAVO nminus 2 and ERAVO minus 1 days were especially favarable
fra & fallout point ofA view. The westher situation presented at. E
zinus 6 hours for a 24 hour period was setisfactary; however, en un-
favoreble trend was pedicted to occur during the following 24 bos
s:.nu northwest winds were forecast for the 10,000 to 20,000 foot
lev;;;. This trend wes borns out by leter observations.

be The forecast wind directiox;s were well within the normal forecast
error, wtich nust be enticipeted. Forecasts of the sexe precisicn as

those made in ereas of Gease observation peiworks camnot be expected

in this earea. The forecests o: vinis eloft fpr ERAVO were, nevje.-‘.ho-

less, epzroaching the limits of buzan ability wbich the et et Zresext

ators. -
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<l Izcicecres Stafl lezther Qfficer
1. Area Foreczst Valid 011500U to (C21500Y arzh 1954,
2, ZIZorgerik and Eniwetok Observed Vinds Aloft fcr Cl210JY l=rch 1854,
3. ng 273 2520152 Feb 1954, to CJTF STV R, re: Tleziher Outloo,
~e w55 DTG 2705LLZ Feb 1554, to CJT® SZVZN, re: Teather Cutloch:
5. Yeo for Record, B~1, 1100Y Teather Zriefing w/2 Incl.
6. Yzzo fer "evord, 51, 1800X ‘reather Zriel lng.
7. Zexo for :3:crd, 3-1, 24004 Teather Zriefing w/2 Incl.
€. Zezo for “--o._, OLOCL 224VC Day ‘leether Briefing.
Ce S"_nols for Wzether Distribution Chart.
10, Chart 1 = 1500 foot Streazlines and Teathesr Distribution Chart fer
ZSDGuCZ Tetruary 1654,
2. Chzrt £2 - 10,000 foot Streazlines for 283300Z Februzry 1954,
120 Chzrt 52 - 2u,0u0 foot Streamlines for 2303007 Februzry 19s4.
13, Caart £L - L~ 00T foot Streamlines for 2803007 February 1954.
2L CThzrt F5 « Progmostic 1500 foot Sirezzline znd Teather Disiribution valid
for DALY, 1 izrch 1954,
15, Chamt 5 - Air Particle Trejecicries for E to E plus 72 hours,
E zinue ¢ hoors,
1%, Cha #7 ~ 1500 foot Streazlines ani Tezther Distribution Chamt
2318208 Terrazry 1954, .
17. Czaxt F23 - 12,000 foot Strea:lines for 2218007 February 165.L.
22, CThart #7 - 20,000 foot Streazlines for 221800Z February 1954.
15. Cnarmt Fi0 - 42,000 fool St*ea:llnes for 2218007 February 195L.
. Chart #11 - Eev*se‘ A‘r Particle Trajectories prepared at E plus 9 hours,
2. Chaart §12 - Cozcieted Air Particle Trajectories prepared at

Ay T A
CQ ‘J,. -J.:I.VT

Lt. Colcnel, UsaF
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H plus 38 hours

for Snze day.

for S.i2t 27,
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a"=a FOTZS/ST VALID 011500 TO 021500V MARSH 1954

General Situailon: Zasterly fiow extends to 7000 feet. Testerlies prevail

to troposause. ZIriwetok Terzinal: 18 sctd 180 sctd 330 brim vsty 10 sfe

wind 0715, 2ikini Terminal: 18 brim 130 brkn 380 brim vsby 10 sfe wind

e

C715. Zziwetok winds and teons: 00715 20820 4CE22 60718 €350L C3332 F1IC

1525101 P22 2223517 M7C 302830 M24C 402632 ¥50C 502528 603308 700718 B8DD23)D
9740, 2itnd Tinds and Tezes: OCT1S5 208204 L0222 6CT18 £350L 923508 P ¢

152512 P2C 202722 M7C 302528 M24C 402636 LW50C 502730 60330 700718 830830
9XC7LC. Turther outlook for Tniwetok and 2ikini (Planning Only)e De-

sressing clouds 2iidni zrea. Little change elseshere., I-iwetok Clouds:

2/8 CU tzses 138 tcps LO with sctd isolated tops to 60. 4/8 as bases 130

teps 200, 7/8 CI near 380. ikiri Clouds: 6/8 CU bases 180 tops LO

with sctd isolated tops to 60, 5/8 as bases 185 tops 200, 7/8 CI near
330, 20U5 378 CU bases 18 tops 4O with sctd isolated tors to 60. 2/28 as
tases 180 tozs 200. 5/8 CI near 380 afier 2100Y., Freezing level 170.
Tropopause height 550 texp X 820, ZHeight of conirail lormation 350. Sea
and swell 6 feet froax BE Eciwetok, Bildni, Ewajalein Terminel: 15 scid

vsby 10 sfc wind 0510 tecpo 10 brkn vsby 5 sfc wind 0615 in lgt sctd S'{nrrs.

BaNeI B}




BONTERIE OZSZ=VE) RomS ALORR
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T (Last observation r2de price to evamuriic
00510 11013 21015 31M2 LA11 50711 60508 533 E1803 G2705 999N G809
2331k L3212 62110 83007 99992 OCUL 52827 53573 CP3h 5RW3b 99956 AL
52737 99995 02836 52215

L

\ 1 larch 1954k, 2200

WMMSWWWMWWWMM
22705 43305 63410 €3315 99952 03030 52728 99993 02525 52526 999 C2M
52532 99995 02818 5 cala 99996 00906 52703 99997 Oalim 50530 99998 00932
50942 99999 009K6 50945 TO9SA
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TEATHFR OUTLOOK FOR SHX® DAY FOLLOZS CLE CLOUDS AD MRATHFR CIN SCATIRIED
CUMULUS CM SCATTEHED CIRSUS CMf WIDZLY SCATTSEED SRS PD ZIXDS CIE SB-
FACE CI¥ EASTERLY (NE FIVE TO TW0 ZEO KTS SUCIX ONE ZZRO ZERO I5NO Ot
EASTESLY ONE ZERO 70 (NE FIVE ETS SUTIN T2 ZERO ZSR0 ZERO ZEWO (3 EAS%-
EFLY Q= FIVE TO T20 ZERO KTS S\CTLN THPEE 2ERO Z€30 ZERO ZIRO O SOUT-
EASTEELY Q¥ FIVE 70 T:0 FIVE KTS SICLY FOUR ZERO ZERO 75RO ZX®D O
SUTEERLY GE FIVB 70 770 FIVE KIS SUCIE FIVE ZER0 ZEX0 ZEND ZERO N
swmsmxammommmomummmmmm
SOUTHEASTEELY FIVE 70 GNE FIVE KTS FD RADSAFE OUILOCK VESY PARRINE

" L7¢0L C. D, BOITOT, USAP
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2705442 F23 54 COPIIERTIAL
OPZRATIQIAL OPZRATICLAL

FRX: CJTF SEVEX TV ZDTATE - DEEDIATS
o
T0:  CJTF SEVEN EXIXETOX ATOLL 1/} | 0
(Am)
X0t CIG 7.3

TEATH OCTLOCK 48 OF T SEVEN ZSR0 FIVE ZERO ZER0 ZSERA FOR SEAVO DAY
FOLLOTS CIR CLOMDS XD WEATHRR CLN SCATTEFED CUMILUS Gfif SCATTERED CTREUS
i VERY IDELY SCATTESED SHOSZSS FD WI'DS CLK SURFACE T FIFTZEN TEOUSEND
FEEY (2" SiSTSELY 2 FIVE 70 TS0 ZZ0 KIS SICIN FIFTEN THOUSAED 10 T.-
1Y FIVE TEUUSKID FEST O BASTERLY CiE ZERO T0 'S FIVE KTS SITIN T.ENTY
FITS TC TIRPY TSOUSAD FIAT Clff SCTESALY FIVE T0 QU ZE20 KTS SUSIN
THIRTY “EJUSED 70 FIFTY THCUSAND FEST C:ff SCUTHESTERLY T80 ZERO KTS
S'CIX SIITY THOUSA'D FZ2T LCRTHDASTEALY CIE ZE30 10 CI2 FIVE KTS FD 24D-
SIFE GUTLOCK PR SETSTOZ 4D UJZLAG VESY FAVORAZLE SITLN OUTLOCE FOR
ZIXIET FATEASIS B ESQUEST YOU TAXE ACTION OF CCIFTRIATICK OF EXECUTE

. CEEER PARSY ITRY THUES EKIGHT CHECZ LIST PATEN FD OGIE AD GRAVES AD

ESES IR COFIBATION PD BRUTON IITTZRFCSES RO OBJECTIM

LTSOL C. D. 5Q@TI0T, USAF
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28 Fedruary 1954
:EDRANDUZ POR RECORD ' - L
SUBJECT: 3-1,1100X Cozmand Briefing i

1. Persons present at the B-1, 1100¥ Comzand Briefing weres ]

Kajor General Clarkson
Dr. Graves
Brigadier General UcGinley
Rear Mdmiral 3ruton
. lr. Reeves

- 1&' . abm
Colonel Cowart
Lt. Colonel Earbour ,
Lt. Comnander l2dden 1

“he briefing wes conducted by:

Lt. Colonel Bomnot
Captain Moyna=d, USN
Lt. Colonel Bouse

2. The 27000CZ February Teather Distribution Chart, with the 2703002
February streamline - superimposed thereon was used for the present situa~
tion briefing. The undersigned menticned the frontal system funnel just
below liake, the deep trough associated with it which was reflected tirough
all levels to 60,000 feei; the present high aloft to the sast of Bikini
which was also remsining rather stationary. The undersigned further asp-
tioned the easterly flow from the surface to 10,000 feet; the south east-
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 feet:

3/8 cirrus 39,000 feet with widely scatiered showers. The wimds were ]
Ziven as per the attached forecast (Incl 1). Uentioned tropopsuse as.. :
55,000 feet zlso attached is the area forecast valid 280300K February to

010300X Yzrch (Incl 2). The undersigned described the air particle tre= -
jectory forecast stating that all of fe trajectories were to the XE ex- 3
cept the 10,000 feet one and the 60,000 ones which were westerly. ]

3. Colcnel House et this point continued with the Radsafe pertim
of the briefing. /

2 Tacls W

2. Uind forecast 1t Colonel, USAP
b. arez forecast Staf? weather Officer
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2713102 FEB 5,  URCLASSIFrIND

QPZPATICNAL
FROM: TG 7.4 (AFLCAT) PRICEITY
s
70:  EREA CINT ENLETOK KO K0

WCEP ESTES 031 FOR DISSEXTNATION X AREA FOSECAST 280300 70 010300X FZ3 54 X
GZZRAL SITUATIQE X DT TRADES FERSIST LOER LEVELS X HIGER IEVELS DCM%~

. T2D BY STEONG CLOXXGISE CIRCULATION EAST OF LAJURO X ENTE=TOKTRRZINAL X 20

SCTD 330 EEXN VSBY 10 I TEMPO 20 EREN VSBEY 6 MT SFC WIND 0918 TITH GUSTS
70 30 KTS IN 1GT SCTD SE®S X EIKINI TERMTHAL 20 SCTD 380 ERKN VSSY 10 7
SFC TIRD 0920 TEMPO 20 EREN VSBY 3 MI SFC WIND 0920 TITE GUSTS 70 30 KIS

IX 16T SO SE3S X SKIETOX ZINDS AND TEMPS 0018 20922 LOF2L 60926 81020

01116 P15C 151414 PSC 202410 32C 202320 M20C 402230 M,2C 50242 S00LLL 700612

80071 90081, X FURTHER CUTLOGK FOR EXTMEICE AXD BIKINI (PLAINING GXLY) X
SLIZET INCHRSE TN SHOTEZR ACTIVITY X SOUE TECREASE IN CIFEUS X ENT-EIK
CLOUDS 3/8 CU BASES 20 TOPS 40 WITE SCTD ISOLATED TOFS 10 60 X 5/8 CI XEAR
380 X THMPO 5/8 CU BASES 3 T0PS 60 WITE SCTD ISOLATED TCPS TO 70 X 2/8 AC
BASES 120 TOPS 110 X 6/8 CI MEAR 380 X BIKINI CILOUDS SAE AS RITREICK X
SIITFICANT CLOUD AREAS X PATCH SC EXISTS OVZR EASTERN MARSHALLS X CIRRDS
COVZaS EUTIPS MARSHALL AMD GILEZRT ISLAND ARRA X FREEZING LEVEL 175 X TRO-
POPAISZ HETGHT 550 TESP 1340 HEIGHT OF CONTRATL FORLATION 370 X SEA QXD
SIL § FT FROM BNE AT EENGE AND EIKINI X (AJALEIN TERMTMAL X 15 B8N
VSET 1C 1T TEFO 10 BEKE VSBY 5 VI SFC VDN 0815 TITH GUSTS 10 25 KIS 4n

XD SEURE3S

HERSCEZL R SLATER, LTCOL, USAF
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28 Pebruary 1954

IEXORANION FOR EECCORD
SUBJECT: B mimus 1, 1800 Howr Teather Briefing

1. mtmmingmdwmwmmtm

briefing:
.hjor W,Mg.mmw,nr.m,hom,

Reeves, Dr. sml,colmcam,wwuu.
colonalﬂons
This was shwtbrieﬁnguberdnnimtbw

2¢ was & v
s at 10,000 feet were mentioned as the only significant change
th noowm.zmgmtmmm It was pointed
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éé" 1 Yarch 1954

LWEVRANDUN FOR EECOHD
SUZJECT: 2,00 Teather 2riefing Prior to ZRAVO Shot (B=0ALS hours)

1., The folloxing personnel were present for this briefinc: MYajor Gene-
ral Clarkson, Dr. Graves, Brig. General lcGinley, Brig. General Estes, Dr,
Ogle, Dr. Duane Sewell, lir. Reeves, Capt. Knickerbocker, Col. Cowart, Capt.
l2ynard and Lt. Col. House. _

2. The weather briefing was opened with a general statement on the
synoptic situation over the Pacific area. It was mentioned that there was po
significant’ change fron 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 stated that at
shot time there would 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; L/8 thin cirrus at
35,000 feet; widely scattered light showers in the area, but none over shot
site at shot time; and contrail formation level at 35,000 feet. The tropo-
pause height wes 55,000 feet; temperature =78°C. Yention was made of the
40 knot winds at 40,000 feet, and that the cirrus was caused by the Lflow
around the high, located at 30 to LO thousand feet over this area.

4o That there might be some locally induced weather caused by the de-
tonztion itself was mentioned, as well as the light and variable winds at
1C,00C feet; that these winds would likely have a westerly coZponent; and
that the level from 7,000 feet through 14,000 feet was 2lso very light and
variable, the tendency being for a westerly compcnent at all these levels.

5, The terminal forecast for Ewajalein and Wake was given next, stating
that Take had been quite poor, with low ceilings and frequeat showers but
would izprove for shot time and would have broken cumilus and cirrus with
scattered showsrs in the area, For Ewajalein it was stated that there would
be contimmous showers activity, and that they had been having brokea to oo-
casional overcast lower clouds with occasionel showers. These showers e~
dused visibility to three miles. The latest winds aloft used in this briel-
ing were the 2100 winds from the USS CURTISS (Incl b). These winds, along
with the @issussion of the air particle trzjectories campleted the itexs

discussed in the weather briefing,

= /
6. It. Col. House followed this with the radsafe briefing. It =as ce-
cided to have an addition2l look at the latest .endgat oLoC,
x/
' »
//}W/;tvmuj’
C. D, 3AINT

2 Inc2s Lt. Colonel, USAT

. a forecest )
g. gﬁ :o:ecast Staf? Teather Cfficer

L 7 i
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R TG 7.4 (AFLOST) | ICTASSIFTED
70: XA CERT RUDENK | | '

. . : . P)
FORECAST 7O OS4SY, 1 KIICH Si. FREPARSD 220N, 28 FEB Ske

WCEP ISTES 040 FUST RiST X 2/8 €O 2000 TCPS 5000 FT 2/8 SC BASE 6000 TXPS
7000 FT A/8 THIN CIZRS BASE XEAR 38000 WIDELY SCATTERED LIGHT SEFEES X
CCTRATL 1EVEL 36000 X TROPUPAISE, ESTGET 55TESD L76C X KIDS 00720 50726
10T 12518 202712 257320 302326 102338 45U40 50638 550510 60 1A

H. H. SLATER, LTCQL, USAF

IXL 72



BIXINT OBSZRVED :IIDS ALOFT TAXEN Z30iRD THE USS ZUBIISS

28 February 1954 -~ 2100

00714 10722 20722 30814 LOSLL 50608 60905 71302 82805 93011 99991 03311
20107 43117 62515 82714 99992 02716 52627 99993 01830 52430 99994 02537
-~ TV O
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1 Yarel 195
ECRUERY FCR IRCORD
SUBJECT: Teather Briefing at OLOX, EXL70 Doy

4

1. The following personnel were presemt f&th.hbrhﬁ.mz Gensral
weyland, lajor General Clarksen, Dr. Graves, 3rig. General Ne(inley, Prig.
Generel Estes, Dr. Ogle, Dr. Duane Sewsll, kr. Reesves, Colonel Cowart,

c‘mwnduommo

2. The CURTISS winds aloft for midnight and 0300 wers discussed ia
visw of the relationship to the siot site, the levels 7,000 fest through
11,000 feet being scrutinized the most (Incl a). The area forecast for
shot day is also inclosed (Incl D).

. 3. It. Colonel Houss further discussed the radsale situstics after
uhich it was decided to go ahead with the shot as scheduled,

: Colonel,
2 Incls Staff Teather Officer
a. CURTISS winds aloft :
for OCOGK and O300M
1 liareh 54,
be Ares Forecast for
Shot Day
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00518 10725 20820 30819 LOSL5 50503 €5735 72333 83311 93215 9991 03218
22217 42609 62915 82915 99992 C222 TZIT7 €0373 02120 52324 99954 023N
msopsm-ssmmm’ss c2735 ' ~ '

1 1:1-;3 ie:'.a - 0300
00521 10818 20719 30718 40815 50510 0707 70524 80205 93410 999 03312
2251, L2715 62115 82917 99992 02728 52224 95393 02231 52238 99954 02238
52538 $9995 02631 53211 02 ' -
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FROU:. TG 7.4 (AFLOAT) | 28402 FED Si, BBXLASKIITY® |

10: TEA CBT T ETX

WCEP ESTES OL1 FCR DISSELINATION X AREA ?cézc:.s'r VALID 0103008 m‘mms
X GRERAL SITUATIQN X SUALLOY LAYER OF EASTERLTES EXTEIDS 70 5000 FT OVER g®%4 X
TESTERLY WINDS ALOPT PRCVAIL X ENTNETCE TESMINAL X 20 ZRKN 380 SCTD VSBY 10 I S
mo'zzomlsBmvsnsmmmrmmscmssmsxsmmmxa
scmsaoscmvsaxmuxsmmmzommnmvsnsunmm
SCTD SHI®S X ENTDIETOS WINDS AND TEMPS X 00720 20723 40816 63012 83012 03212 ruC
152125 F3C,202314 M5C 302325 M26C 402335 MLBC 502638 600413 700512 800725 900718
BIKINI TEDS AD TZUPS X 00720 20822 L0815 63210 83210 03312 F11C 152518 P3¢
202612 M5C 302325 M26C LO2342 LUUBC 502735 60L&V 700809 800625 900718 X FURTHER
CUTLOOE POR ENINETCE AND BIKINT (PLANKTNG CXLY) SLIGHT I'CREASE IF 1LOT CLOUMI-
YESS AND S3OER ACTIVITY X ENTSZTOK CLOUDS 2/8 CU BASES 20 TCPFS 40 WITH SCI®
ISOLLATD TCFS 70 60 2/8 SC BASES 50 TOPS 60 4/8 CI NZAR 380 X BIKINI CLOUDS X
2/8 CU BASES 20 TOPS 40 KITH SCTD ISCIATED TOPS TO 60 2/8 SC BiSES 50 TOPS 60
4/8 CDELR 380 X SIGNIFICANT CLOUD AREAS X BROK®: CIRRUS SUTH 4AND EAST XXTES-
SIVE SHEET OF MIDILE AXD LOT CLOUDS EXTZIDDG EASTWEST THROUGH ZAKE I PEZXZDG
mmuoxmaﬂmzmmsommacmormmmﬁm;&x
SZA AND STELL 6 FT FROM BNE AT ENTTETCRX AID BIKDI X KWAJALEZD! TERLDUL 18

BIXE VSEY 10 T SFC ~ID 0520 TELFO 12 BRI VSBY 5 LI SFC WD 0522 "IE GUSIS

’

Y. H. SLAT=R, LTCCL, USAP

I3 8b
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' 5-8/8 MIDDLE CLOUDS

i 1-4/8 MIDDLE CLOUDS
Gy 7-8/8 STRATOCUMULUS
@¥O 4-6/8 STRATOCUMULUS

YO 1-3/8 STRATOCUMULUS

INCLOSURE NO9Y

LEGEND

‘o’

‘ CUMULONIMBUS

A 7-8/8 cumuLus
o\ 4-6/8 cumuLus

/TN 1-37/8 cumuLus

SHWRS

SHOWERS

RAIN

%//// | RAIN

I 2 THUNDERSTORM

- “A.O\. .
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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 merginal condition. No transient shipring
was reported on the B-2 day P2V sweep centered on a significant fare-
cest cloud movement on true bearing of 300° out to 800 miles from GZ.
The B~1 day search by P2V out to 375 miles on a forecast significent
cloud movement on & true bearing of 330° disclosed no transient ship-
ping except the General Patrick, whose course and spesd would teke her
outside the hazardous area by snot time, At the midnight briefing, the
forezast offered a less favorable condition in the lower levels (10-25
thousend feet). Resultant winds at about 20,000 feet were forecast im
the direction of Rongelap and Rongerik (Figure 1); bowever, it was cop-
sidered that the speeds and altitudes did not warrint 2 conclusion tiat
significant quantities and levels of debris would be carried out so far,
TARE Site was forecast to be well in the fall-out area and NAN Site to
be in a fairly hkigh intensity area, Since the B-1 day forecasts gave
winds tending significently toward ENE, a decision was mede at the mid-
night triefing to search on B day ahsad of the cloud, i.,s., cantered on
true bearing of 65° out to 600 K¥ end to warn ships out of the 450 NM

einisun radius, .

The routine H-18 howr advisary to CINCPACFLT indicated no signifi-
cant fall-out farecast for populated Marshall Islands, and no safety pro-
blems on air or surface routes except surface routes between 275° clock=
wise to BO° out to & radius of 450 KN with possible significant fall-out
in thls area. Ko 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 parrow sector to the northeast and a wide sector to the
south, with an additional circular radex area arcuni GZ of radius 15 xiles
(Figares 1 and 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 lizht winds acting on the levels involved.

At the 0430, 1 March briefing, no significent change had been ob-
served in the midnigkt winds received, bowever, a radsafe recozmenistion
was paje to move the task force sbtips radially further cut from the mini-
rum of 30 FX to a minimum of 50 KM in the SE quadrant. The low leval
cloud was forezast to overrun the TARE camp end move on to the east with
a grong possibility of overrunning NAN., The resultant winds polnting at
Songerik and Rengelap were light and were not forecast to transpot sig-
nifizart detris to these atolls.

At 0645 the BRAVO detonation was accomplished without hazard to
task force personnel. The bunker firing perty reported in safe, but by
0715 the radiation levels were reported rising at tbe bunker. These
levels contizued to rise to ebout 25 r/kxr. The firing party was con-
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sidered to be in a reasonably safe position since the personnel vare
able to get into a well protected srea deep in the bunker, reading
approxigately 35 mr/hr.

The clowd 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 far Wil-
son 2 was a 30 degree sector aut to 500 KX centered on true bearing of
70° from GZ. During the upwind portion of the cloud trackerts missiom,
readings were from 100 to 500 mr/hr at ten thousand feet. During the
morning the B Day P2V sweep in frozt of the cloud encountered contamin-
ation early in kis mission., This P2V was replaced by another, which
coapleted the search out to 600 NI

A report was received about 1500 on B Day that the AEC/NYOO instrue

‘ment in the bands of the weather detachment on Rongerikx had gons off

scale, These instruments had a full scale reading of 100 wr/hr. The
off-scele report was not viewsd with concern since task force ships
were experiencing readings (while steaming south) of more than 100 =/
hr (The BAIROKO going as high as 1.0 r/hr on the f1light deck). Con-
eiderinz the distance (133 N¥) and a cloud tracker at about 1945M, 1
Karch, reporting of zero contamination over Rongerik, it was generally
believed that Rongerik and the task force ships were caught in o gene~
ral pattern of finely divided (95% less than 5 micron bty cascade im-
pactor) particles over a wide ares moving EXE to B. The weather de-
tachment was advised of this condition. Nevertheless, the ARC/EYO0
¥wejalein Flight ABILE was requested at midnight to de run the following
»arning, Xwajalein Flight ABLE pattern covers all Marsball Islands
north of Kwajalein, and up to Teongi as the northern-most turning poimt.
Aerial readings taken on the flight are extrapolated to the ground.

About 2000 the task force commander was briefed on the overall site
nation as was known at this time. This included the results of sone in~
1t4al demage and radsafe survey information taken about noon by hellcop-
ter, reports from the sampling aircraft (F-84, B-36 Featharweights and
B=36 Comtrol), the first twelve hour cloud tracking mission (Filsen 2)
and the first few reports on the F/12 to E24 hour clond tracker (¥ilseca

.3). The upwind mission for Wilson 3 was a 30 degree sestor out to 500

RY centered on true bearing of 65 degrees from Rongerik, followed by &
vectored mission to 17K 163E to base st Eniwetok. The task force com=
nender was advised that fairly hesvy contazination bad been encountered
by Wilson 2 in the sector portion of ks fligkt and that oas F2V alr-
creft had been contaminated in about the sane region. The task force
comnander was sivised that the readings taken at ten thousand feet by
the cloud trackers were thonght to be on the order of magnituie of tiat
encountered by the task force ships. Since the cnly significent cooe




tazination was founﬁ in regions which confirmed the forecast cloud tra-

Jectories, the requirement for Ff2, tirough Eé(B hour tracking coverage
was cancelled,

As a result of the repart from Rongerik, the advisory to CILCFACFLY
at 2000 hours B Day included mention of fall-out at Rongerik plus méinar
fall-out at Rongelap and other nortbern larshell Islanis, The fall-out
wes attributed to an EF12 bour change in the forezast air particle tra-
Jectory for the twenty thousand foot level, Tkis trajectory, foraerly
eoving 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 damsge to structures, would delay reeatry sev
eral days. ’

During the trip back to Eniwetok on the night of B Day, the fleet en-
countered a wide erea of finely divided (arparently less than 5 micron)
particles which cansed top-side intensities as high as 350 ar/hr. App-
rorriate measures were instituted by the Ravy Task Group Commanier to the
affect that all personnel not essential to open deck duties would remia
indoors. Ship's westher doars wers closed and the washiown systeas ope-
rated intermittently to hold down the levels.

Based on the advisory from the weatber detachment that their instru~
ment was off-scale, the Air Task Group, on the morning of B/l day, sest
a monitor by amphibian aircraft to check the Rongerik situation. This
monitor upon arriving over Rongerik, reported the atoll contaminated and
requested permission to start evacuation of personnel. 4t about 1300
the monitor reported readings on Rongerik of 240 mr/hr at 250 feet and 3.2
r/tr one inch off the ground. Ths Rongerik evacuation was completed i
two segments, ths first group (8 people) coming out by E£30 hours and the
second group (20 people) by Ef35 hours.

The special AEC/KYOO Ewajalein Flight ABLE, requested the rreviocus
right, had been instructed to make an in-flight repart upon reaching Teongi.
(4 preliminary Flight AELE report indicated 1350 mr/kr on the ground at
Rongelap, 445 mr/hr on the ground at Aflinginae and zero for Wotho.) Ac-
cordinzly, it was decided to start a destroyer on the way to Rongelap ia-
rediately and to set up & Si-16 amphibian with zmonitors to check the sur-
face conditions st Rongelap before derk., The destroyer was directed to
be 0Zf Ronzelap ready to start evacuation at dewn the following day. 4
"rust Territcry representative with interpreter was reguested to acve by
TBY fro= Xwajalein to arrive &t Rongelap at the saze tize. The Si-15 was
set up, two responsible monitors were sspecially triefed to zake realings
&t weist heizht, use several meters of the same type for cocparison and
t0 use different types for cross-check, An average reading of l.4 v/
zsde in the living area of Rongelap Islend by these monitors was used in
tke decision the saze night to order the desiroyer to commenze evacuation
cperations et dawn. Evacuation operztions began about 0730, 3 larch axd
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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 4ilinginae,
FPollowing the Rongelap operetion, the destroyer proceeded to Ailinginae,
removed the remaining 17 and procesded to Ewajelein. 4 total of 17 males,
20 fexeles, 15 boys and 1, girls were removed ty destroyer and disea-
barked at Exajalein, 16 0ld and sick were moved &t about 0930 by FSNM

to Ewmajalein, Decontemination of all natives was accomplished during

the trip to Ewajalein,

The full report from AEC/KYOO Flight ABLE indicated Utirik ground
contamination at 240 o/kr at 1651, 2 Kerch and 76 mr/br at sbout 1716K,
2 Rsrck at &iluk, the nearest populated ieland to the south. Bikar, the
nesrest island to the north was deterxined to be unpornlated and contam=
inated to about 750 mr/kr at sbout 1600K, 2 March., Taongi, the next
nearest islermd to north was 1.5 mr/hr and unpopulated. Based on these
facts a decision wes made to start another destroyer to Utirik to ap-
ticipate an order to start evacuetion at dawn on 4 larch., In the mean-
tize a F2X was set up to ground survey Utirik on 3 Karch while the des-
troyer was on the way. The infinity dose of the Utirik patives was coz~
puted at 58 r. The decision to evacuate was made &nd the destroyer or-
dersd to start evacuation the following morning, 4 March, 4 totel of
47 pales, 55 fexeles, 25 boys end 26 girls were removed, decontaminated
on the destroyer emrcute 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 froz these atolls. A check of the wmater samples indicated
from 2 to 28 tinmes the task force standard for full time usags.

With the decision to evacuate Utirik made and the machkinery set in
motion to accozplish this operation, the status of Ailuk was put up for
consideration. This atoll has a populetion of 40l. The infinity dose
was deterrined &t less than 20 r, 4.e., less than the minimm standard
used by the task farce for its sampling aircraft crews. This was the
majar factor in the decision not to evecuate Ailuk.

During the afternoon of 2 kKerch a directive was issued to execute
Kwejalein RYOO Flights BAKER and CEARLIE, These flights cover all lare
shell Islanis south of Kwajelein, The flights were set up on the assum=-
ption that the twenty thousend foot trajectory could bave brought con=
tarinstion arcund to the soutk and wezt and contaminated soze of the
soutbhern larshalls, The flights were executed on 3 Marck, No signi-
ficent ground eontemiration was found., An additiopal KYOO type flight
was performed over tbe Gilbert Islanis for the same reessons. No signi-
ficent contaminstion was found,

On the besis of Flights ABLE, BAKR and CEARLIE, it was detercined
thst po further atolls would need tc be evacuated, The affart wes there-
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fore concentrated on those populated atolls indicatirg mare than 10
mr/hr at E plus 24 bours and which were not evacusted., Yor 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, Bq JT?
SEVEN, to start from Ewajalein on 5 Eerch by FBM.

Following the survey under Dr. White and Eajor Crea, the next
effort was directed toward ecquiring date on the evacuated atolls in
order that the effects of the radietion could be better evalusted.

The investigation included ground monitoring and the taking of soil
and water samples from living areas, Secondary purposes were efforts
to reduce the adverse impect on real and personal property of the tasty
departure, to determine radiation date of scientific interest and to
eveluate the time of reoccupancy bty the former inhabitants. This af-
fort was assigned to a destroyer in order that warking parties would
beve a floating base for operations ashore and decontamination facile
ities afloat, The teckmical direction of the effort was placzed under
tke supervision of Dr. Eerbert Scoville, Technical Directar, Armed
Parces Special Weepons Project, assisted by representatives of CASTLE
Project 2.5a. The rehsbilitstion portion of the effort was placed
under the supervision of the commanding officer of the destroyer. ZThe

with equipment departed 7 March for Ewejalein to join with the
Trust Territory representative in a FBN rendezvous with the destroyer
at Rongelap early morning of 8 March,

Arrangenments were made to air ship soil and water samples to
Eealth and Safety Laboratory, 4AEC, New York Operations Office, Atten-
tion Mr. Merril Eisenbud. M. Eisentud was requested to provide the
task farce with decay information and activity per unit area on the
soil samples and activity per unit volume on the water saxples. Be
was also requested to make such other analysis as he thought neces-
sary considering the umusual circumstances and interest in ERAVO Event.

Detailed reports by Dr. White, Dr. Scoville and Major Crea bave-
been distributed separately to interested sgencles., Contimuing surveys
of the evacuated atolls have been made far picking up of animals for med-

ical studies, rehebilitation and for studies of merine life. Reports oa -

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

cone available, // S _ O c) (M

6 Incl S ’ RICEARD 4., EOUSE
1. RadSafe factors Considered at Lt Cclonel, USAF
the Wea RadSafe Comzand Brief- Chief, Teck Ops Branch, J=-2

ing.
2. Memo for Record: with 6 Imcl covering

RadSafe Eriefing material as presented
at Cod Briefings for ERAVO. e ot md
3. Discussion of Off-Site Fell-out. v
4. Cloud Tracking Operstions. et T
5. lR: Frotection of Transient Shirring
During Operetion CASTLE, :
6. Analysis of Fall-out Following ERAVO
Event witk 4 Incls S
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RADSLFE F4iCTORS CONSIDERED AT TEE YEATHER/RADSAFE COLVAND SRIEFINGS

l. Resultant wind diagram, forecast winds for EOW ZBour.

2. Surfece RADEX: E to E plus 6 hours, bearings, radius,
hot areas, cool areas.

3. 72 hour cloud trejectories given by WX Officer to ad-
vise British and CINCPACFLT. Saxpling area and BU sampling
area; nsed for pensetration authority.

4. Air RADEX: Not used at briefing unless requested,
Alr PADEX plotted and displayed in Radsafe Office. Doss not
basically affect decision. Sampling region given by hodograph
or 72 hour trajectories.

5. Outlooks: (3ased on).

a. Bikini (bodograph)
b. Eniwetok (hodograph)
¢. Ujelang (hodograpn)
d. Netive atolls in SE cuad (hodograph)
e. Control destroyer (hodogreph)
f. ATF for YAGs (hodogreph)
€. Air Routes
(1) Toru Wake (72 hour trajectory)
(2) Thru Ewajalein (72 hour trajectory)

h. Surfece routes inside 500 miles (approx'l day cloud

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

i. CINCP4C edvisory (72 hour trajectory), netive out-
lcok; sir ead surfece routes. L

,/
4LL ABOVE INCLUDED IN CLOUD TRACLING PLAN
6. Suz—ary: Evaluztion as (very favorable) (Favorabdle)

(Favorzble except) (Uanfevoreble) Radsafe condition for shot
time.
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5 Karch 1954

MEZORANDUM FOR RECORD:

SUBJECT: ReadSafe Material Presented at Teather/RedSafe Command
Briefings for BRAVO ‘

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

hours for BRAVO Eveat.

6 Incls: R. A. BOUSE
1. 1/a: E-48 hrs TRX : Lt Col., Usar¥
Briefing for CJTF SEVEN Radsafe Officer

2. ¥/R: E=36 hra ™X
Briefing for CJTF SEVEN

3. ¥/R: Commend Briefing,
1100, 28 PFeb. 1954.

b. Y/R: Command Briefing,
18001, 28 F,b. 1954.

5. }¥/R: Command Briefing,
0000k, 1 March 1954.

6. X/R: Finel Veather and
Radsafe Check, O0430M,
1 March 1954.




1 Larch 1954

MEMORANDTY FOR RECORD:
SUBTECT: H-4L8 Hour TWX Briefing for CJTP SEVEN

262016z FEB 54  uikiiiEERets
CTTF SEVEN
. OPjMMNEE-~FR] ORTTY

CJTF SEVEN (AILTN) X
.. X ‘ p <

teather outlook for sLot day follows: Clouds and weather:

Scattered cumulus, scattered cirrus, widely scattered showers;
Winds: Surfaces, easterly 15 to 20 knots; 10,000, easterly 10

to 15 knots; 20,000, easterly 15 to 20 knots; 30,000, soutrLeasterly
15 to 25 knots; 40,000, soutkherly 15 to 25 knots; 50,000,

~ soutowesterly 10 to 20 knots, 60,000, southeasterly 5 to 15

krots. RadSafe outlook very favorable

: 1 1
~t Col sonnot % C.D. Boanot

%/R: Cocpiled by Bonnot, House ani Laynsard.

CERTIFIED TRUE COPY:

s/ R.k. Eouse S0&tarc .

i8S
/7¥ R.4. BOUSE
Lt Col., USAF
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1 Narch 1954 3

VELDRANDUM FOR RECORD: 3
SUBJECT: E=-36 Hour TWX Briefing for CJTF SEVEN

2705L4LZ ¥EB 54 ” .
CITF SEVEN ‘ OPFRATICNAL TIONAL }
B DIEDIATE DAEDIATR
o
xa m»

CITF SEVEN ENTWETOE ATOLL (ADMIN)

CTG 7.3 -

Weather outlook as of 270500Z for Bravo day follows: Clouds
and weather: Scattered cumulus, scattered cirrus, very widely

scattered showers. winds: sSurface to 15,000 feet, eesterly

12 to 20 knots; 15,000 to 25,000 feet, easterly 10 to 15

knots; 25,000 to 30,000 feet, southerly 5 to 10 kmots; 30,000

t0 50,000 feet, soutawesterly 20 knots; 60,000 fest ncrtreesterly
10 to 15 knots. Radsafe outlook for Eniwetok and Ujelang very
favorable; outlook for Bikini favorabls. XKequest you take action
on confirmation of execute order (Item 38 Checklist). Ogle and
G;;ves and Reeves recommend confirmation. Bruton interposes oo
cbjection.

= 2 2

LTCOL BONNOT 1T COL C D BONNOT

CZRTIFIED TRUE CGPY:

;
C3&1x3v-ac 7

R‘A. Bbus‘
1t Col., USAF

1/R: Lembers present: Greves, Ogle, Reeves, Boanot, Hpuse, ::nrnu-cli
Dr. Graves called 4dm PBruten. PAH




