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MEMORANDUL FOR RECORD
SUBJECT: BRAVO Shot, Operaticz CASTLE

1. PURPOSE: To make a matter of record operational as-
pscts that were considered prior to BRAVO event of Operation
CASTIE and to analyze the resultant situation in 1light of
available pre-shot and post-shot inforxation.

2. GENFRAL INFORMATION: Operation CASTYIE is planned to
consist of & series of seven dstonations a:t the Pacirfic Froving
Grounds, which encompasses Eniwetok and Bikini Atolls. 3RAVO
:g *he code name that was given <whe firing ¢f the first device,
SHRTMP, at 0845 I on 1 Merch 1954, off Namu Island, 3ikini Atoll.

Subsequent to BRAVO detonetion radioactive dsbris fell
on certain inhabited atolls of the northern ilarshall Tslands.
Radistion intensities rose to levels sufficient to warrani eva-
cuation of four atolls and all persannel were rexoved Irom these
atolls to Ewajaleir in accordance with the operational emergenoy
plan o JTF SZVEN. Areas evacuated and gamma dosages received
are indicated below:

ATOLL POPULATION DISTANCE FRGW DOSES PECETVED
= _GROTX® ZmRO_
Allinginae 17 79 N 80 R (compute'd.)
Bongelap X 82 100 ™ 100-130 R (computed)
Rongerik 28 # 133 NM 40 - 98 R (film badge)
tirix 154 270 N¥ 17 2 (computed)

(#) 28 American Service perscmnel; 25 USAF Weather Detach-
ment plus 3 USA Signel Ccrps persannel.

All svacuees are under competent medical care.
3e PREVIOUS EXLFERIENCE AND CEARACTZRISTICS OF NUCLEAR

DETONATIONS: =Zedioactive debris 1s an inherent characteristic
of el1l nuclear dstoaations. It originates from fission fragments
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which are the residue of bamb elements and surface materials,
soil and water, made radiocactive by accompanying radiation
#i0lds. Debris is sucked high into the atmosphers by arter
winds of the explosion. here this radicactive debris will
fall is & major pre~shot consideration and primarily influences
the descision to detonate a nuclear explosion at a certain time.

The ares over which rediometive debris is spreaéd and the
intensity of fall-out on the ground are determined by the yield
of the explosion &8 well as by wind pattern since the larger
the yield, the more surface materials are sucked up into the
cloud and the more fission fragments are aveilabls. The rela-
tionship between yleld and fall-out is knmown only qualitatively.

4, PRE-SHOT INPORATION: The operational aspects of the
BRAVO experience were pilenned and canceived in the light of
experience gained from previous operations. These factors were

considered:

a. The basis for forecasting whsre fellout will &0
i= experience galned froz overseas test operations CROSSROADS,
SANDSTONE, GREENBOUSE and IVY and to & certain extent from tesis
at the Nevada Proving Ground. Prior to the firing of 3RAVO,
only one megaton yileld device (IVY-MIEE) -had been detamn ted.
Altbough conscientious efforts were made to documsnt the fall-
out rror LIKE, only about 5% of the total debris could ever Dde
accounted for.

The technique used for forecasting fallout pat-
tarns is to consider the cloud as a s=mall area source (about a
15 mile radius); then add vectorially forecast wipds from the
surface to approximately 100,000 feet. The next step is to
outline an area on the ground where falliout is expecved. This
ares is computed by taking iato consideration particle size,
diffusion into the atmosphere, wind pattern, yield and source
radius, Such patterns have bdeen largely coofirmed by experi-
ence in Nevada as well &s by the meager data available hare.

b. The most prodable valus of the yield frox (NN
was vredicted to Be three to five megavons or orne half tas
value of the IVY-LIXE ‘yield. The upper limit of ¢RIy eld
was considered to be of the order of sight megatons.

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

d. The upwind intensity of radiation levels at vari-
ous distances was considered to be of the same order of nagri-
tude as for IVY-LXTKE. Radistion versus distance lines wsre
transposed to Bikipi Atoll.
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e. 4 criticel problem in predicting fall-ocut in-
volves forecasting the stability or lack of stability of the
wind pattern after snot time. Since radiocactive particle tra-
vel is determined primarily by the winds at esach level, it is
required that winds must be fraom favorable directions or vary-
ing within the outer limits on favorable directions during the
time of fallout. The critiocal fallout period was considered to
be on the ordsr of twelve to elightaen hours for significant
fallout to occur. The variation in time arises fram considera-
tions of wind shear, with mors diffuse and less significent in-
tensities at a given time associated with large angular and
speed shear. For this reason, it was required that actusl wind
observations and forecasts irmsdiately before shot time and
throughout shot day be continuously considered in their relation
with the forecast condisions for the first twenty-four hours
after the shot.

S. PRE-SHOT BRIEWINGS: The following were preseated av
the pre-shoT ccommand oriefings:

a. Weather

Weather conditions during the five days vrior to
BRAVO indicated a favorable trend for SRAVO day with easterly
winds below 15,000 feet and wirnds of & southerly camponent
above. The situastion presentsd at B~6 hours for the subsequent
24 hour period (18 hours after shot time) was satisfactory. The
24 hour period to beginm 18 hours after shot time was predicted
to give an unfavorsble trend as northwest winds were forecast
for the 10,000 to 20,000 footi levels.

be RedSafe

(1) Resultant wind dimgrams 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
south with very slow resultant winds. (See Flgure l). g »

(2) Surfacs radex, T to H plus 6 houRiwes (Soe
(3) Outlocks for:

. (a) Bikipi: Unfevoreble; Eniwetok: Favorable;
Tiel : Favorable, and the native populated atolls in southeast
quaarant from ground zero favoradble, since resultent winds ino
the direction of thexe areas were considered too slow to r-ove
significant fallout to the atolls involved.

Figure 2).

(b) Task Force Flest: Favorable, provided
ships moved ocut at least 50 rmiles.

- Sy
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(¢} Air routes through Wake and Kwajalein:
favorable.
(4) Surrace routing inside 500 miles consi-

" dered in its relation to all known trensient shipping: favor-

able.
c. Sclentific
(1) High altitude sampling operations - favor-
spies (2) Light transmission for scientific experiments
faverable.

6. CONCIUSIONS:

a. Lack of fallout information from previcus shots
of comparable yield was a serious bandicap.

b. The yield of-was three times tae most pro-
beble value and twice the probable upper limit with the result
tkat more debris was carried up and dirfused over a much larger
ares than was toought possidle.

¢, The original source cannot be corsidered as a
point or a relatively small area but must De considered to be
an area of about a hundred miles in diameter. This diameter
slso depends on yield.

d. The radiometivity of the debris can be considered
proportiocnal to yleld. Radioactive material in the SHRINP
cloud was thus two tc thres times was was expected.

@. An epprecimsbles fraction of the observed fallout
can only be accounted for by assuming that it originated in .
the ssratosphasre. Xor such particles .to reack the ground at
observed *imes, their diameter must have bean in excess of 100
mierons.

£. ZForecest for shot time winds at shot time was
essentially correct. Variation from forecest trajectories was
epproximately 10 degrees in sigrificant upper levels; unfor-
tunately, the variation was in the wrong direction (See Figure
3)., The smell variations observed at lower levels wers als80
in an unfavorable dirsction. Nevertheless, the accuracy of
the winds aloft forscast approached the limits of accuracy of
the wind observations themselves and ware well withia the nor-
nal forecast error.

g. The fallout pattern extended from the 3Bikini

Atoll to the east northeast. Considerable widening of the
pattern took vlace due to diffusion. Toe irtensity of c<he

4
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pattera on the ground was due primapily to superpositior of
mushToom cloud fallout on the stem cloud pattern; aacd the
superposition cen be attributed to the narrow conse within
which the winds were acting. The theory that & significant

- tallout does not come from the stratospoere is not sudbstantie-
’ ted by the facts of 3RAVO.

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

7. EVACTUATION: Evacuation tock place in accordance
with operstiomal emergency plan and without incident. Zvacua-
tion was not effected prior to detonation bescause no signifi-
cant fallout was expected on imhablited areas.

ALVIN C. GRAVES P. We CLARESON
‘ Scieatific Director Vajor General, U.S. army
N Cammander
.6 Incls
l. Figure 1
2. Figure 2
3. Pigure

$, Tab rAr = Weather
5, Tab »Br - RadSafe, Narretive Sequance of Events
6. Tab »C» - Megdical (plus sddendum)

wor TOTAL PAGE.QBS ok
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1l Yared 195
VRN CRANDUL PCR RECORD:
SUBJECT: Comzand 3riefing, 1100, 28 February 1954

Members present: Gen Clarkson, Gea YleSialey, Dr. Graves,
Adz aryton, Col Covart, Lt Col Zarbouwr (ia lieu of C25 7.4)
capt Xaynard, Lt Col Boanot, and Lt Col House.

1. In geaxeral, the hodograph gave a forecast su.rfacs radlex
in the low levels { zero to 15,000 feet) at about 50 =2iles ig 6
pours, geazrally orientated to tle west sOutlk west {o ajzrczizste-

ly a 30 degree sector. Ino the high leveis, the ~adex gave a &
hour pattern ceatersd on approximately 65 desrec<s 1o a casrow
ccae approximately 20 dezrees wide.

2. Ths 72-hour cloud trajectories indicated all levels L2
a narrow band generally 65 degrees true froa ground zero excejt
ths 10,000 foot level moving gezerally east tarough nortl to
west and a 60,000 foot level moving soutiwest aaxd tlea west,
3. Rad3afe outlooks wers given &s follows:
a. Bikini atcll: TFavorabdls.
b. Eoiwetok atoll: Favorabls.

c. Ulelang atoll: Very favorabls.

d. Native atolls in scutheast zuad-ant: Tery fevcratls.

58 zoved fr.a @ position 90 miles Tlest oI Ground Zero to 8 ST
tion 230 desrégs True, 90 ziles fraz sround Zsro.

f. ATF ani tae YiG3: Tas plot or the Y&3S a3l AT

courses fran about E minus 2, hScuss $0 = ;lus 2 hours wes Siicelt..

In gexeral, froz ab:ut I xmigus 5 o eddut = zinus J Lousse Lo
3 b4 by ~oxizetely -5 0 20 =iles I3 o
ATTs &nd YAGCS courses run appoo tely .5 ¢ =1 -
arred device mac the 4TF deperts from a posiiica ¢3 :?c eie ¢J
2 ' N -~ yyom - - ot na c-ew
low eltitude radex at edbous E ciaus 1lg pcurs o e p'i"‘ff_"’:
imately 35 miles south of ground zeIo 8% Z p-us 2. Txae ziveses
0f 126 YA3S 233 ATF were p-esexted Icos wlatever c::sla-:;::.a )
was necessary 1o view ol their clcae PooXizity 0 a8 3eVile &S

the radex.

e. C@ptrol DDE: It was >scczmended taat tle Czotrsa 2

=2

T

oGPy ™= AR GPIETE
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. NO closurs was recommenied oz air aad su>face
routes through Vaks and EKvajelelin.

he Ko transient shippins w»as reporied withiam 500
ziles of Ground Zero. It was ;ointeld out tiat 3 zminus 2 a3l B
zizus 1 P2V sweep hed been seat out on headings of 300 de¢g>ees
and 330 degrees respectively. This was based aa eariler IoTe-
casts. Since the winis stifted around to & 2arrow bdand to the
ENE, it was recommended that a B day P2V swee) aloag a deariig
line approximately 65 degrees be la!d on.

‘4., It was reco=asnded thst CINCPAC bDs acviged oI 3¢
following:

(1) 72 hours irsjectariss.
Ez) Very favorabdle outlook for native populatices.
(3) No interfereance or the air and susface rlutes.

jo It was recommsnded that no change b zals in e
position of ths task farce ships.

Le I summary, it vas recammended that RadSale coniltions
be considered very favorable on all points, but oaly Zgvoratle
at Bikini shot atoll.

R. A. BOUSE
Lt Col., TsaAP
Radsafe Officer
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AEUORANDUK FOR RBCOID:
SUSJECT: Command Briefing, 1800, 28 r,bruary 1954 .

lezbers preseat: Gen. P.T. Clarkson, Dr. 4.C. Sraves, >r.
Cgle, Ir. D. Sewell, Gen. E. LecGinley, hir. J. Reeves, Col.
Cowart, Capt ~ayaasd, Lt col Boznot, Lt Col Eouse.

l. In general, the 1100, 28 Fobi'uuy 1954 brisfing was
confirzed except indications were preseated that canditions sere
gotting less favorabls.

2., It was agreed to let thi execute decision rezain firs

until the midnight oriefing.

R. A. BOU®
Lt Col., Usar
Rad Safe Officer
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1 Karoh 1954
ARI0ZANDUK TOR RECORD:
SUBJECT: Command RBriefing, 0000, 1 arch 195

Lezbers present: Gen. P.W. Clarkson, Gen. B, lUeGinley,
>ea. 5. Estes, Dr. A.C. Graves, Dr. W. Ogle, ar. J. Resves,
o=. D. Sewell , Capt. W.L. Knickerbocker, Col. W.S. Cowars,
capt. R. a. \ayvgserd, Lt Col C.D. Bonmnot, Lt Col R.A. Houss.

1. In generel, the forecast presented at ths =idaight

Lriefing was canfirmsd, except tnat in the levels detweeld 5

enxd 15 thousand feet tne forecast was light and variadle., In

an atterpt to delizeate directicn to these wiads, it was
determined that the best fcrecest that could be given was for

tie 10 thousand foot level. This was forecest to be wesierly

&t 10 knots as the cost pessiaristic situation. Coasequertly

toe hoiosrerh plot v.as xade using the 10 thousend foot wester
wind in arder to present the most pessizistic situation whieh
would occur. This picture gave resultant winds in the directioa

of Rcngelap end Rongerik, cowever, it was cansidered that t2e
distence to Ronselap eand Rcngerik cozpeared to ths resultant
w.2d speeds were such that no fell-out should reach those atolls.
From ths farecast hologreph the time of travel to Roagelap would
zeve peen eabout 12 to 15 hours. The hodograph plot did bhowever
scow that certelnly TARE site would be heavily contacinated,
end zost likely NaN. The hodogreph gave two geaeral feall-ocut
areas. The lower level running from 260 degrees around threough
south to 90 degrees with a six hour fall-out line ia the dlirectian
c? the populsted atolls in the soutzsast guadrant abdout 15 to
20 ziles out frox ground zero. The high lsvel redex -~an Iroa
sbout 45 decrees to 80 degrees with a six hour fall-out llze %0
7C 21les. (Since -the 6 hour Zall-ocut lines wers cozputed an adout
10C zicron particle size, it vas recoccended that the 4! stance
o8 doubled for sefety. TLis acounted to considering particle

sizes down 1o about 70 microns).
/

2. Réichange in the 72 hour cloud trejectories.

3. =d¥Safe Outlocks were =odified es foilows:
a. 32ikini atoll was changed froa feveradble %o usfavcratle.

bP. Eniwetok etoll reczained very favcredle.

c. Ujelang etoll rezeinec Very favcreble.
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d. Native atolls in ths socutheast quadrant we>s di3-
cussed at this pcint and elsewkbere ino the briefing. The 28% reeult
of the forecast was that these etolls shoull ~ezaln favoradtle 2use
to the screcast long time of travel for fell-out to thess ;.aces.

Specifically, Wotho end Rongelap vere cossidered by nazs end
position, taese being the closest native populsted atolls 1o the

vieinity of ground zero.

s. Control DIE: i‘ﬁo change reco—zended cover the change
=sig at the 1100, 28 TFebruary .brietus.

. ATF: It was recomrended that the ATFS Ef2 bour
position be changed fram 35 miles outh of GZ to at least 50 ziles

south of GZ.

g. No closure was recommended oo eir and surface
routes tarough Vake and Evajalein.

h. NoO fucther shipping was rezcrted within 500 ailes
of GZ. .

4. 2n advisory to0 CINCPACYLT and CINCPAC was recocoacded
in confcrmance with the above. .

j. Task Force Ships: It was recommended that, dus to the
close proximity of Task Force ships to the outer edge of the six
bour fall-out, these ships be moved further out ao & radia’ line

to at least 50 miles.

b In summary, it was recommended that RPadSafs eccnditions
be consicered favorable om all points, and unfavoradble for

sbhot atall.

R. 4. BOUSE
Lt Col., USaAF
Radsafe Officer

4
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VEVORANDIX FOR RECORD
SUBJECT: Pinal Testher and RadSafe Check, 0430, 1 March 1954

liezcbers present: Gea P. %W. Clarksoa, Gea O. P. Weyland, Dr. 4. C.
Graves, Gea. H. Zstes, Dr. T, Cgle, Dr. D. Sewell, kr. J. Reeves, Col
W. £. Cowart, Capt PR. H. Maynard, Lt Col C. D. Tonaet, and 1t Col R. A,
Youss.

1. The ariginal forscast made at zidaight (both weather and radsafe)
was considared the best available condition for shot time.

2. The general recaxmendation for this briefing was one of minisiping
the effects of the low lavel northerly and westerly winds. The recomenda-
tions as givea at the midnight briefing were restated.

V. ) SWit

BR. A. BOU3E
1t Col USAF
RadSafe Qfficer

g
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DISCUSSION OF CFP-SIT: FaLLOUT

Pallout off-site followed the pattem imredistely established st
and adjacent to the proving ground where the cloud in genersl aoved
east north easterly with prevailing winds, Task force ships southaast
of NAN received the first fallouwt, being can tbe southern edge of the
main strip of contaminatian. Fallout co the ships ranged froa in-
tasities of 1500 milliroentgens per bour oo the BATROKD which was
closest to the center of the fallout path to & fer aillircoetgens per
bour on vessels farther south.

Pallout began at Rongerik Atoll at 1348 hours, 1l larch as showm
by a self-recording radiation detection station placed there by the
LI00 AEC and cperated by persocoel of the Air Veather Station. This
instrunent went oft scale at 100 ar per hour at 1L18 hre 1 lareh.
Based upor query from air weather personnel a zonitor was dispateched
with the supzply FPBX on the moming of 2 Marche A ground reading af
2000 or/hr was obtained at 1115 by the monitor who evacuated 8 of the
personcel on his own initiation and recomerded evacuation of the re~
oainder as soon as possible based upon the high radiation levels. Tixie
was coocurred in and the remaining 20 were evacuated by FA! at 1645,
2 ¥arch, Calculatiaons estizating the dose received indicated ttat per~
scanel evacuated at 1115 would have received 85 r agd the reczainder
95 r. This was in fair agreexaut with readings of fila badges oo per-
sonnel, Maximum £ilm badge reading was 98r representing 3 zmm, 52r
for 1, LLT for 1, 4LOr for 9. Average dose for all personnel, 54, romat~

ges.

Inasmuch as the data from Fongerik is the cmly data showing exact
time the fallout occurred at any locatiom east of the proving ground
and adjacent to populated islands affected by substantial radiatiom,
its importance is such that caleulation of dosages received by native
populations are based upon it for time of fallout in those locations.
4 detailed analysis of this data is therefore arpanded in the medical

tab.

Survey of Rongelap was zade by Pattern ABLE of Security Patrol
Scuadron (Patron 29) with KYOO Scintazeters abocard o2 2 larch aad found
an estizated reading of 6750 mr/nr. (later calidbration for aerial swvey
equipcent revised this to 1350). Based co tiis asd its proxizity w
Eongerik it was decided thet it would protabiy be nesessary to evacuite
t1he atoll., Consequently, the PHILIP, DOE 458, was dispatched to Twach
Pangelap or the morming of 3 llarck. In the ceantioe a PR was st @
ground survey the atoll and at 1830 hours, 2 Larel, their grouna susvey
showed a reading of 1400 miliiroentgens per hour. Caleuiation of xsige
to 3 lared incicated about 110 roentgens so the coraer to evacuate was
given. The destroyer PHILIP evacuates the zatives by U535 to 1028,

3 Vareh. Caleculation of the total cose incdicated that 130 roetgzens were
received. Detailed calculations are appenced in the medical tadb. 4 total
of 65 natives were rexoved, l6 natives (the old anc sicxest) by Pl and

49 by DOE.
' W=t



SN

-

Inaszuch as soce ratives of Tongelar vere reported ts be o
ainrinae, tne atoll was surveyed, 17 natives locztea, and an intensiss

apie]
-

38 LS cr/or was found., Evacuation was cozpliete by 1900, 3 Lzrek. The
Sose coxputed for this grour is 80r and details are eppended.

aerizl survey of Utirik by 43IC Fattemrm inzicated 620 mr/hr at
651 ors, 2 larch (later re-calibrated to 240 cr/hr). (@ 3 Larch 1345
gErownd survey indicated 140 mr/nr. Decision to evacuate based upon fact
that estinated dose at time of earliest evacuation would be 13r. ZIZIvacu-
ation complete 1245 hrs, L Larch. ZEstizate of dose to actual evacuation
tizme was 17r. 154 patives were evacuated., Calculations appeaded in the

recdicel ub..

The oaly other populated atoll which received fallout of any con-
sequence at all was Ailuk, ASIS Fatterm indicated 95 ar per bour at
1845 hrs, 2 arch. Based upon the best estirate of faliout time it was
calculated that a dose to infinite time would reach approxicately 20
Sowtgans. Zalaccing the effort required to cove the LOU inhatitaats
against the fazt that such a dose would not be a zedical problem it was
decided mot to evacuate the atoll.

Indicatiozs fromp aerial surveys indicated substantial fallowt
ocsusred or the unpopulated islands of Eilkar and Taka.

Vesy =zinmor faliout occurred in a soutawesterly and westerly directica
on Iniwetok and Tjelang atolls but levels did not exceed lQm> per nour
¢ Eriwetok por 3= per hour at Ujelarg, This was aprarently very fine
particuiate catter carriead by the low trade wind corpanect.

4 detziled plap was nsade to maxe grownd surveys of 2l Islanis which
bad fallout in excess of lQUmr per hour at estimated fallout time %o pro-
vide inforzatica as to decay rate and verification of estimation of aoses.
Gater and soil sacples froz these surveys were shipped by air to EASL, KY
Operations Office, Attentice: Mr, Uerril Zisenbud, for detailed anaiysis.

NoJorowse

i ai. BXSS
Lt Colonel, USAF
Ch. Tech. 3!‘., J.B
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CLOUD TRACEING CFERLTICNS FOR DRAVO

8 yareh 1954

1. SUAXARY:

mhe BRAVO Air Red Sefe Qperations wele conducted

esseatially as plaanned. NO hazardous alr ccatazinations were ed-
countered by aircraft other thamn the samplers. Several aireralt
and crevis wers exposed but the lavels enccuntered appear acce;t-
able from both a hselth and a decontarinstion aspsct. Co==unica-
tion and control difficulties made {t difficult if not izpossidle
to forecast the fallout in the Rongerik/Rongelap ereas. Steps
have been takea t0 remedy the defects whickh becams apparent during

E34V0 operatlions.
2. GENZPAL: '

Ccloud tracking information for RRAVO was derived fram
five sources. The manosr in vaich each Of these functioned during
234V0 will be discussed ipdividually in subsequent peragraphs.
Thsse sources were as follows:

Sazpling aircraft reports.
Sweet-sour reports.

Speciel Cloud tracking flights.
Weatoer reoonneaissence flights.

AFOAT-1 flights.
3. SAMNPLING ATRCRAFT REPORTS:

Thess repor.s were monitored and recorded by Pad Safs
personnel eboard BOURDARY TARE fraz plus two thru plus seved
nours. Inforration derived frogz these reportis indicated the
sazpling @ rcraft were woriing the South and southeest edge
of the cloud and therefore stayed in the {mrediate vicinity of
Ground Zero. Because of the altitude of the sacpling operatiols
(30,000 - 45,000 £t) thare 1s little relation betwees tls cpera-
tion of se aircraft and subssquent air oc ground contacinatioca.
This cataj nowsver, does assist tos 4Lir Pad Safe officer £n od-
vaining ‘overall picture of the dispersal of radicsctive =aterisal.
NC report#of cloud novement werse received Zrom tke eoatrol 3-36

aircraft. | ,
/
L. S EET=-SCUR REPORTS:

mhese TepoOTts ale subzitted by any eizeoalt e:coun:cs;:;
radiocactive ccantamination and -ot repoting bF ctleX =eals. f°
such Tepo-ts were ~sceived during BraVO. mris is Do+ su:;r:s-:;
since aircraft other tian the sazplers eand traciels tpepcriing OF
otaer m:ans) seak to avoid eceeas i1 wrieh ecatanipet.od is sag-

Pct.do
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5. SPECIAL CLOUD TRACKINS WILSON GETS;: )

a. Ths first of thase flights, Wilson 2, was directed
by Rad Sefe to pre-planaed post-siot seerch. This reguiset tle
aircraft to remain in a bolding ettera track approxisaetely 5C
ciles Tlest of Ground Zero froa pius two %0 plus five hours.

Thts portion ©Of the track was designed for the puspose of Ce~
fecting radicactive celoud movements toward Poiwetok Atoll. OB
BRAVO the ceximum activity encountered wes less then 15 cr/ar.
Through @ =i sunderstanding of control procedurss, wilson 2 Over-
stayed in the holding patterd. vhen Rad Safe realized tLls Zact,
cICc was requested to order bim into the previously designated
search sector at once. The delay, however, resulted in tiis ai’-
craft being well behind and to the North cf the eloul ses=ects
+ret must nave caused fallout on Rongerik and Rongelad. 4t 15500
the airc-aft reported its caxizuc reading during tblis rligts. °Tcis
wes reported as belag between 500 snd 1000 zr/kur appoozizately

150 nautical miles from Ground Zero at a peariag of 50 degrees.
This and the subsegquent deta appea~ed O verify the Jforecass: loud
trajectories wnich jncdicated the upper cloud segments wouil leave
~he PEG oz an approximate vearing of 70 degrses, thus avcidizg

the populated stolls., TWilson 2 subsequently reported {z-21igkt
difficulty with tae instruments used.

b. On ths besis ol the results of the Tilson 2 2light
-ns second sracker, wilson 3, wzs instructed to searck tlLe 3a=s
general area but %o proceed furiber Past to define the rase -4
cloud zovement. A4t approximetely 2000 inforzation weas received
indicating the possidility of some oontaminatian in ths Rooger
Rongslap area. A4 Dessage was immsdiately dispatched %o e b
requesting Wilson 3 to alter bis searcd area in such a mannel (V)
to cover tos populated area to ths Bast. cozmunication delays
prevented Wilson 3 froz ccaplying with the reguest. This plus
ths fact that no exact instrument readings (insteead @& range cof
readings) wers reported mads interpretation of cloud tracking

data dirficult.

c. Subsequent Tilson flights ( fcr plus one day) were
cancelleé whan it appeared that 20 sir ccaotazinstion pootlec e~

{sted at that tims. y

6, WEATEZ RECONNAISSAICE FLIGETS:

Two Petrel Juliet Teailer recoanaissence T1l.gkts we e
flown on plus one dey. Tpese flights were ¢l to w2e So?.:.?as
to toe Southeast and ipdiceted essentially 2zero alr cocta=isatil=e

2

SRRt




7. APQAT-l FLIGHTS:

AP04AT-1 sponsored flights from Zawail indicated g zaxi-
oum air contamination of less toan 1 ar/hr im that area, (3 arei(.
Simzilar flights froa Guam reported teatas of an ar/hr as s =axi-
zur reading. This vas sncountered L larch, 100 nautical ciles

west of Fonape at 5000 fS.

8. INZLIGHT EXPCSTRES:

AS expected, several aircraft, including samzplers,
cloud trackers, evacuation aircraft and P2V security swee) air-
craft, encountered aresas of air contazination. In all cases it
appears that the sxposures were well unier task force lizitatic:
for a kealth point of view. Standard decontamination procelures
are expacted to be effective sc thet all alrcraft stould be re-
turned to service well prior to the next shot. Ths P2V security
susep sectors will bde modified on future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

a. The Air Red Safe operations fcr BRAVO were geaecally
successful but several changes in procedures are being =2de (see
below) to provide more timely and accurate data.

be Xo hazardous areas of air contamination wers ea- A
countaresd although fallout in tas Rongerik/Rongelap arsa would
maks 1t probable that such contamination 4id exist for a siors

pericd of tzose atolls.

- ter

e. Improved monitoring, data reporting and communica-
tions facilities are required.

d. Lower search altitudes may improve the ability %o
corkslate air contamination with subsequent fallout. ‘

6. NG hazardous fallout appears likely in ths Zawail,
Ponape or GCuam areas.

i In £1ight exposures of Task Force persoanel appear
well wit established ligits. .

10. RECOM.TNCATIONS:

a. A CY conzact is required detween BOTIDLRY To7F acd
WILSCY aircraft to iosure oetter data reporting amd ccatrcl.
(This has oceen requested).

b. 4 TIS rediac instruzent skould be cacrisd &2 el
WIILSON aircraft and exact radiatiocn rezding should te re;cotel.

(Sas been. arrenged).
S

J
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Lower altitudes szaould de employed ia tracking

S
opsratioas. Will oe specified in future vector cessages.

Colonei,
Air Rad Safe Officer




10 Warch 1954

MEMORANDUN FCR RECORD

(\-'-

SUBJECTt Protection of Iransiant Shipping During Operatiom CAS?TIE
1. Ia order to provide protection for transliezt skipping in the
regioa imasdiataly cutside the Eniwetok/Bikini Danger ires during
Oparation CASTIR plamming factars vers established and a plaa of
action placed in effect as follows:
8. Plamming fasters:
(1) CASTLE clouds mcre than 24 hours old should not be
hasardous,
¥ (2) 24 bour travel of & CASTLE cloud should be appruxi-
' mately 500 nanticel miles,

b. Plan:

(1) The Cozmander in Chlef, Pacifiec Flest was requested
to make advance diversions of shipping outside a
sectar area from socthwest clockwise through narth
to east to 500 nantical miles from ground sero froe
- B to H plns 24 bours.

s (2) P2V aircraft were planned to sveep the significast
farecast sectar of sloud travel, using visual and
search radar metbods of sightings cat to 800 nsn-
tical miles on D=2 daye, cut to 600 nautical miles
on D=1 day and, if necessary, in froat af the eloud
oa D day., P2V aireraft crews were directed to ol
foct diversion on all ships sighted in the sestar
srea on D~1 anxd D day.

(3) ¥B-29 aircraft on rcutins weatber reconnsissasce
aissions were directed to report all sightings of
o~ surface shipping encouztered. Ald sightings vere
to be relayed to the Radar center (CIC USS BAIROMD)
in the 7G 7.3 fleet.

' ( (4) P2V alr=raft and destroyer security sveeps veo ds-
rested for the Enivetek/Bikini Danger Area, Iafar-
nation froa these sveeps was chansaled to the ladar

center (CIC USS BAIRCED).

CANMREEIE=
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MEMORANDOM FCR RECORD (Cent'd)
SUBJECT: ZProtecticn of Transiest Shipping During Operatica CASTIX

(5) Infor=aticn froam all the above scurces was channeled
into the task farce hesdquarters for evaluatica and
consideration at the Weather/Radsafe Command Briefings.

2. The results of the above efforts for ERUYVO ware as follows:

&. 411 known transient shipping was diverted cutside the
bazardous fall-out area. The Petapsco (AOC~1) was sailed
froa Eniwetok to be ocut of the hazardous area by shot time.
The Trust Territary ship /¥ Roque was operat ocutside
the designated sector (from Xmjalein to Ctirik), ariving
at Utirix on the marnirg of 2 March 195, azd departing Tti-
rik oa 3 March 1954. The Rogue was subsequently located
and zonitored at Majuro and found to have insignificant
levels of radiation, The Nerapl was azrcute from Fonolmla
to Enivetak tut well cuteide the designated sector eres at
shot time, The Marapl was mcnitared wpon arrival at Pni-
wetok and found not contaminated,

b. Baged on the forecast significant cloud travel (farecest
made oo the night of B-3 days) tke P2V sweep for B-2 days
was directed along true tearing 300 degrees from grouzd
sero, No ships were sighted on this sweep. Based on the
B=2 day shot time farecest, tte P2V sweep for Bl day wus
directed along true bearing 330 degrees to s distance af
375 nantical wmiles. The reduction in distance wus tased

on forecast reduction in resultant wind speeds. This swee; coa-
tacted the USS General Patrick at 17-31N, 162-C3E on course
206 degrees, speed 16 knots, at 1204, 28 Pelwruary 1954. 4s
she wvould clear the designated sector by shot time, ste was
oot diverted by the patrol aircreft. Based on a re-Screcast
(made on B-1 dgy) of the significant cloud acvemezt for B
day, it was decided to searck ia advance of t:e eclond along
bearizg 65 degrees true froa ground sero out to £00 mantical
xiles. Two P2U's ware used. The first of trese becare con-
taninated early in its nissicn and was forced to retura to
base. 7The second was directed to pick up the searck in tte
spproximate location of the previcus abert and carTy it out
to the 600 xiles. The only ccatact reported dy these atlr-
“eraft was the Patapsco (AOG-l) sighted at 121N, 170-(28,
at 1935K, 1 Earch 1954, course 3C degrees, s;eed 1C kmote.
The Patapsco was turned to an easterly Lsading at 203CK, 1
Harch 1954. The Comander in Chief, Pacific Fleet wvas ad-
vised later to have the Patapsco monitared upon arrival et
Eonolulu in the event & check ezroute ooculd nct de sccosplished.

. —
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MEXORANTOM FCR RECORD (Cont'd)
SUBJECT: JProtection of Transient Shippinrg During OCpersticn CASTIE

d.

Between 25 February and 1 March 1954, WB-9 alrcraft per-
fcraned weatler and cloud tracking missicns in all four
quadrasts from ground zero. Eo surface shipping was sigtted
on thsse missions, tirse of which vere flown to the east
northesast of ground serc, cne cp 27 Felruary exd two ca 1
Mareh 195‘0

The P2V and destroyer search of tbs Enivetok/Bikini Canger
Ares made ™ contacts. A3 s mtter of interest, & destroye
secority sveep cn 17 Peburary 195, encountered oze Japazsse
fishing vessel, the Elyagikena]inoickoopirasara, 26 nantical
miles on true bearing of 40 degrees from Iniwetck Island.
This ship was escorted toward the northern «dge of the Dan-
ger Area and left on course 315 degress, 9 knots with the
recommendation that air patrol cbsarve its subsequent aove-
aents. Bo further comtacts with this ship wvere reparted.

As & summry, the CIC BAIROXD was contacted periocdically
pre-shot and reported po transient shipping in tle ares.

Qo dewrs

R. A. HOUSE
Lt Cal, TSAF
Chief, Tech Brunch, J=3
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RN =QUT FO RAVO Z72
(Combined Anglyses - Izaediate and One Week after BRAVO)

[}

1. Zegersl. The pattern of ultimate fall-out of radicective ;articles
has been established utilising in the cases of the 208t critical ares (i.s.
bearing about 050° Trus, clockwise to 120° True from Ground Zero) the followe

ing:

te derial survey by P2V ezploying NY00-i3C susvey equipaent, with
readings in ar/hr extrapolated to ground level.

b. Known ground readings taken st scce atolls (early and later)
used with their tize and intensity (actual observations) to get s Zeeling for
the overall situatiom.

€e Resultant wind pattern to establish best wind for pericd froa
g mimus 1 hour (USS CURTISS Observation - BIXINI) to E plus 8 bours (Reagerik
somding) togeiter with the H mimus 34 hours (Rongerik 0JOM) to piece :igeiher
the wind patterm above the tropopause,

de Since the 3ongerik (NY0O-42C) survey nster trace established
initial tize of arrival of fall-out, this tize was used in coordinatioa with
resultant wind at the cloud level swhich rassed over Rongerik. This level wmae
25,000 feet vector. Its aversge speed froam Ground Zero calcilated from
resultant wind plot wsae 10 ailes/hr. At first, there was consideradle
difficulty in zaicing fall-out arrive froam the szea of the atomic cioud (3=
55,000 feet-tropopause) at Rongerik in 8 hours, The 10.4 miles/hr adove
would make cloud arrive at Rongerik at about E plas 12 hours. Zowever, by e
asthod of plotting the eatire cloud height (wkich is believed to de ade:
100,000 feet) for wnich there were available winds to ¥5,000 Zeet, and witd
tte assumptions listed below in comstructing shadows (fall-out) of sties asd
aushrcoa, thers are obtained 2 areas - elliptical in shape, gensrally east of
Sround Zero and superimposed oo each other (Appendix I). The suggesied Zall-
out area (blue) for the stem is oriented about 070° Toae froa point SB of
Grownd Zero, distant 35 miles and with a 200-2ile 2ajor axis, 100-3i.s xinor
aris with a seriss of extreaely hot elliptical ecvelopes ezansting froa Sround
Zero out to about 110 ailes. Superizposed on this area (red) is e sigpested
aushrooa fall-out patterm which is an ellipse orisated 0BOP True, 43 zlles
from Ground Zer®d, 2ajor axis at least 180 ailes, =inor axis 45-%C 2lles. It
is assuzmed th.‘*ﬂn cloud diameter in the =usaroca for the period ic suesilmm

was at least 7@E100 miles. This shows therefore, that the early Jell-cT: &t
BRongerik could easily from the mushrooa - large pa==izles oy = ;lzs 8

hours, and since" the superizposed fall-cuts frcc ste3 aad 21327063 Srtss =8
portbern half of Rongelap Atoll, cze would expect ttese islands 3 te exeel-
ingly high with their radiatico levels, 7This z=igtt Se likxened %0 scaveIli=g
of the bot stem zaterial by large pacticles I3z tZe Iropdpause a3 aX<cve.
Eowever, the major hot fall-out elemezt 3ust co2s [ro3 e ste3 debris.

The assuaptions used in the rough comstrictica of te ellipse Ior e
whols cloud ares (LtCol Lulsjian report oa Fell-out - A3DC, SECAET, RD):

®
Inclosure & 1 N‘
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(1) If wind shear is < 10° for the levels in questionm, almer
axis is 1/8 to 1/4 of the major axis (which i3 the eatire vector for levels
looked at). (This is case of 0-5,000 feet winds and 5-20,000 fest wiands.)

(2) If wind shear is > 10° but & 120°, zinor axis is ¥ of asjor
axis. This is case for 20,000 fest winds to tropopause, sad scaewtat less
for 65,0& to 95,0@ feet winds, .

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

CONCLISIONS:

1. Prom overall fall=-out picture, it is concluded thet fall-cut 2ay
have reached Rongelap Island and Ailinginse latar than the pessizisiic tise
of B plus 5 and B plus 4 hours, respectively.

2. From initial land susvey reports on =cngelap Atoll witd levels at
Erippu Island (N part of Atoll) still at 2.8 to 3.5 r/hr on B plas 7 daJs,
the picture far heaviest fall-cut patierzs north of this ares is esadlisted,
The relatively light fall-cut at Utirik (3SZ of the hot area), bijher levels
of irtensity at 3ikar (Bast and dowuwind of the hot ares, i.0..6 r/ar ot 3
plus 33 hours alzost in downwind line with the superimposed ellipses or hot
areas but definitely beyond the hot stadow), confira the belie? in <te ess=ed
ares of hot fall-out pattern above. otao (S3E of the area and frcs Grond
2ex9o) received practically nothing becauss resultant vector wind speed Iros
the stea and, perhaps scme of the zushroon frings, was 30 low (3 veloeity
through the SB to South from Ground 2Zerc, 2zimstok -sceived at about E ;lts
11 hours a build up to about 10 mr/hr £Or a period of aboat Zive bours.

3. This type of analysis gives a feeling only for pattern of fell-out
btecause it does not tell exactly vhen the fallecul arrives. Eowever, 1% s
apparent that the 2C0-200 plus roenigens lifetize dosage line ;assed oz o7
close to ailinginae, Rongelap Island and Songerik whick are a% 20-100 3ilss
in cases of iilinginae and Rongelap and 130 ziles o 3ongerik frea rouad
Zero. The 1,000 plus roentgens lifetizs dosage lines are exceeded as cue gdes
nortk from Rongelap Island to morthern islacds of that atoll. This wmalysis
is based oms (1) lozical use of wind patterns exisiing during 835t tise to
fell-out, (2) multiple shot (tower or ground) fall-out patter2 data fTo3
Sevada Proving Grounds over last 3 years, and (3) experience and dsta 223
ITI-IE (limdted cross-wind and uprind) and CaSTIZ-ErayC itself.

»

4o BRonghrik radiation intensity levels are :;own at caset and evriuatics
time; caleulated rosntgen dossge agrees with actusl observailozos froz fils
badges at this gite

5, The heaviest fall-cut fatiera was expected to Pass Sorzd of 1L asd
east cortheast froa Ground Zero.

I~clecsure 6
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6o The lsvels of radiation intensity at the distances of Zoagelar end
Rongerik ware much higher than expected, and s>oner lan exgpecied sizge
necessary information in this renge of yield for surface shots today is
result of scae scaling, up froa zuch lesser yislis, interpreiation of .rper
wind field patterns, coupled with forscast changes exd experience of Ladivie
gals with such limited data as IVI-YI¥S, GREZNE0TSZ-DOG, ZASY, S XD od

7. After seeing BRAVO cloud project pictures (taken from an eisplase)
wvith large quantities of visible particulate catter falling througs tde
cirrus deck above the camers plane from tropopause aad sbove, zind dats to
great heights (1.0, Up to at least 100,000 feet) is s must for shot tise
since the fall-cut problem for surface or near shots of large yields cas te
a definite fimction of the mushrocm as well as the very bot stes of the cload,

_— P oot

CAPT, IS
I - Plot of General Fall-cut

Patterm.
II « Porecast and Observed Hodo~-

graphs, B=2 to Bf7 days.
IIT - Tabulation of Tine of Arriwval

Data
IV - Hodograph Trend Data
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6. The lavels of radistion intensity at the distances of Zongelap and
Rongerik were much higher than expected, and soocner itan exyectied since
Decsssary iaformation in this range of yleld for surfece shots today is “2e
Tesult of scas scaling, up from auch lesser ylelds, interpretatiom cf upper
wind field patterns, coupled with forecast changes ead experience of izdivi-
g%s with such limited data as IVI-u.T¥E, CREZN=CISIZ-DOG, 2ASY, GX3 and

7. After seeing BRAVO cloud project picturss (taken from an si-plane)
with large quantities of visihle particulate matter falling through the
cirrus deck above the camera plane froa tropopause and above, zind data to
great beights (i.e. up to at least 100,000 feet) is & must for shot tize
since the fall-cut problem for surface or near shots of large yields can de
s definite fumction of the zushroca as well as the very hot stes of the cloud,

A

Appendixs Re. H, i
_ CAPT, US¥
I = Plot of General Fall=cut
Pattern.

II « Forecast and Observed Eodo-
gaphs, B-2 to Bf7 days.

IIT - Tabuletion of Tims of Arrivael
Data

IV - Eodograph Tread Imta

Inclosure 6 3
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ICAL ASPECTS OF FALL-OUT FROM 1°)

1. Medical evaluation of parsannel exposed to the radiation froa
Zall-cut in case of BRAVO depenis to a great extent upon the accurecy with
which dosage can be caxputed, Based upon extrapolation of fall-out tims
froa Bongerik data where the fall-cut time was precisely detarmined by
attomatic recording instruments, it seams plansidle to canelude, after
salcing allowance for factors glving caximna valnes of time and imteansity,
that persancel were not axposed to dosages much higher than calenlated,
This is particularly trus inasmuch as Rongerik calculstions were in good
agreenent with observed fila badge data on persoanel there.

2. The association of syxptoms with a given dosage may lead to e~
roteous conclnsions since such tatalar relatiocaships have been devised
only for whole body penetrating radiation gives over a pariod of a few
minutes. It is now generally believed that the symptoas in those tabulae-
tions will appear with a smaller dose than indicated. These persoznel say
develop signs or syaptoms ot of proportion to what would have previously
been axpected but could be sccewhat teampsred by the relatively slow dose
rate charecteristic of fall-out,

3. With respect to matives, due to the language difficulty, it was
extredsly doadbtful that information odtained by questioning would be re-

liable.

4he We may drav certain conclusions, however, vhich seea to be sound
concernming immediate prognosis based upon the doses belisved t& have bems
recsived,

5., Considering the perscansl involved in exposare to radiation thay
can be grouped according to locatiom:

a. Bongeri -

Twenty-eight Americans were axposed showing fila badge read-
ings ranging froa 4O to 98 roentgens during a psriod of 28.5 to 35 bhours.
They were svacuated to Emjalein. It was not expectad that any of thase
msz would develop any subjective symptoms. Oos admitted to feeling badly
until reassured after which hs adritted that his feeling was probably
peychologicll. Pirst blood counts taken on D plus 1 showed a normal ds-
tributicn. Geperalized loss of hair which usumally occurs after 10 days
with sufficient dosage was not expscted and has not occurred to date.
levels of perscmmel contamination wers act exceedingly high and inasmach
as decontarination was perforzed an D plus 1, beta burns are anlikely.




r.\r" .

ST
b. Bopgelap -

Sixty-five natives were evacuated to KEwajalein and may hawe
received doses as high as 130 roentgens in a periocd of S1 hours. In tais
case, the leval of radiation is about the level which aight cause scae :
symptoas saca as nzusea, vamiting, fatiguadbility and loss of hair Zor acute
doses. Allowing for the reduced effect fraa low dose rate it =ay happen
that symptoms as above will occur in individuals who were already ill or ia
gensrlly poor physical condition. Rsadings of akin and hair comtaminatios
were guck that for this exposure tias spotty distribution of beta burns
conld occur within several days. If this occurs, ulcerations might develop
which may require several months to heal.

¢. Allinginae -

Sevexteen natives co this island were exposed %0 aprroximstely
80 roentgens in 58 hours. They were evacuated to Ewajalein. It was not
«apected that any sudjective systaxic symptoms would develop. However,
perscoal ccmtamination of this duration could conceivably cause beta burns
in a spotty distridution with nlcerstica as descrided above.

& Tuiik-

154 natives were evacuated to Swajalein after receiving a
dose of 17 roeutgens in 78 hours. No subjective systeczic graptoms or
changes in blood count were sxpected. Beta burns are wmlikely but are
posxiihle statistically.

e. Alluk with A0l natives was not evacuated and the total dose
for 8 1ife time will bSe less than 20 roentgens. No medical problea frua
radistion should occar in ths population.

f. Some other iglands received fall-out exposing inhabitants te
inxignificant quamtities of radiation.

8o Jask Force persompel &t or in the vicinity of Bilciad Atell -

Perscnnel in the concrete bunxer on NAN island wers evacuated
to ships afloat receiving in gensral cosparable dosage to those aboard anipe
all the ti=e. Rased on readings taken abcard the ships it was estizated
<kat nope of the ship's perscnnel would receivs zore than 10 roeztgens
wols body ation. This dose would not catse any goneral sy=ptoas of
radiation o ss, however, deccntazination personnel might bave aicn coo=
tact with comcenirated radicactive deposits and possibly sustain =214 beta

burzs.

6. All native evacuees were beld at Ewajalein for cbservatica axd
treatzeat should the need arise., The station medical co=pleaent tock coee
plete blood coumts, zade paysical exazinations and took historiass. C&p‘:a.‘.a
8, 3. Haight, (M), USK, a madiolcgical medical cfficer was semt to Iwala-
lein as caneulcamt cn radiation effects to the statica murgecn. Dally ob=
cervation was izstituted in asticipstion of the arrival of & medical group

froe the U, S. who werw to investigate the natiects.

~
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7. The medical growp arrived in Dvajalein @ 8 March. It consisted
of military and civilian msdical officers and technicians fram the Naval
Yedical Besearch Institute, the Armed Forces Special Weapons Projest and
the U, S. Eaval Radioclogical Defense laboratory and was established as
Prejoet 4.1, U 13 of Task Group 7.1 with Coz—ander E. P. Crenkite, I,
USH, as Project Officer. Drs. G. V. Leroy and C. L. Dunhaa represented
the Divisgion of Blelcegy and Medicine, AEC, and were to act as advisors %o
Project hd. A systecstic organization was set up with & view toward -
nizg & wick call, perforaing blood studiss, taking histories, making phyesie
cal examinatices and documenting the cases by means of records and photo-
grapky. Buildings were fuwrnished for these purposes by COMNAVSTARTAJ and
his Statics Surgecn, Commnder W, J. Hall, worked closely with the groupe
The estadlisheent of the investigating greup of Project L.l was essaztial
and desirabls from several standpoints. All the zedical perscnnel were ex-
perienced in the flald of stomic medicipe having been participants in pre=
vious testing using dioclogical zaterial as well as having had full time
research projects along this line during isterim periods., This allews Lor
srcper evaluation of human effects toward correlatica with data on arimals
from which & grest deal of cur ideas on huzan effects have been extrapale~
ted. Purtber, they ccastituted an angmectation zedical group for treatment

" if necessary in conjuncticn with station medical facilities., An additiooal

advantage was that alazost all of the personnel bad worked together as a unit
on previocus occasions.

8. Bcoe of the natives nor the Bongerik Americans had mrelisinary or
any sgystexic gyagtons consistent with radistion sickness frome large do-
sage of externmal whole body {rradistion. A reported case of vomiting and
a few cases of loss of appetits were nct significant congidering the suddem
charge in envi-cnamnt and diet to wiich they were subjected. To relieve
the load ao the station medical facilities, not knowing of the early ar-
rival of the msdical goup, the twenty «ight inericans wers returned %o
Enivetok to recain as ovtpstierts under the supervision of the Surgecsn,
Zask Group 7.2. Klood counts were takan at appraximately three day loter-
vala. hey remained asymptomstic altbough there began & depression of the
wxite blood cells of mild degres. They were returned to Ewajalein am 17
March, During the early days of March all patiemts remained free of sye-
te=ic symstoms attibutable to irradiation but there was a definite de=
crease in the white tbod ¢ell ccunt aore zarked in the Rongelap grotp.
e tlood plctares of the Allirgirae natives and the RBongerik Azericans
were quite similar which was reascrable comsidering they were exposed to
the same ordep of magnitude of radiation. The Utirik group showed nothirg
jarticaler el a msdical standpeint and wers ccnsidered as & virtmally
pormal datiws populaticn for cosparisca pucposes pending tice for ob-
tairing base data from non irrsdiated natives.

By the tiirteenth and fourteesth day a tendency to epilate
bad becoce evidest in the Rongelap natives involving mostly children but
within a few days it bad aypeared in adults. The epilation was both pately
and diffuse, confined mostly to the head and particularly in chlldran the
scalp assumed a spotty appearance due to depigmentatica of the akin.
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At about the same time that epilaticn appsared in th
greup, small skin lesions became noticeable on ti'o folds of ﬂ:on::g;%‘:b
forebead, shoulders, and arms. They appeared to be sperfisial and at
first were hyperpignented. As time weat on, the lesicrs, whizh becass
blister like, began to peel leaving a witish depigmented area in the
canter. The sicin manifestations contimued to appear throughout the acoth
of Mareh, all going throvgh the same cycle and involving most of the ne=
tives. The acst severe cases occurred an the feet with cne excepticn -
ons amn developed & desp ulcer dehind ons ear., By this time all of the
scin lesions axcept the ear have virtually healed and it appears thst re=-
pigmutatiocn is taking placs.

Smilar findings bt in a lower percentage and at a later date
oceurTed in the Allinginas group. One Amsrican developed what appeared
to be superficial radiation lseions on the back. They were hyperpigmen-
ted and betaved as the cthers.

Throughout,, there have been no desonstrative systemic symptcas
other than an epidemic of calds in the Bomgelap group. A few cases of
secondary infection from siin lesions and scme unexplained high fever
in children responded well to penicillin with no sensitization resctiom.

The white hlood counts reached a minimum during the latter part
of Harch with a late depressioc in hlood platelets becoming apparent.
T™he level of the asan counts deing well below normal asan counts. Lovest
counts ware about 30,000 compared to a normal mean of over 300,000 for
the natives. There is a definite upswing in the eutire blood picture of
both the natives and Americans at the present tims,

On about 20 March, several cases of radiatisn buras were reported
aboard both the USS BATROKO and the USS PHILIP. Exmasmination showed that
alsoet all cases there wers discrete areas around the belt line which
well t0 some lesions seen oo the natives. History indicated

t thess lesions devaloped sczetims between 3 March and 15 Mareh. A
in the process of healing with desquazation and mild depigmeztaticn
aod wre quite superficial. The whole body dose was lsss than 10 and
there were 20 other symptoms.

vere
Thres M-boat operators froa TG 7.3 presected film bacges reading
from 85 te 95R and were sent to Iwajalein to be observed by the oedical
team on 16 March. Since that time they have had no syzptoas, Bo siin
findings agr blood changes. It is llimly soze discrepancy in badging or
wearing of Badges must have taken place &s careful exacination of the
badges by densitometer revealed nothing wnusual in tbe radiatiocn %o which

they were subjected,

in
tha

outset to mAnage all cases iD & ccoserves
y arcse, avoiding axperizentatica
time to perfora transfusions eitler
Sick call was zansged dally

It was decided at the

tive zanner, treating symptaoms as the
with treatzent but being ready st aay
of whole blood or platelets if indicated.
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where complaints ware treated as though radiatisn had nct been pregent.
Sicin lesions were kept clean by surgical soap with excellant results lsad-
ing to a minimm of secondary infection and rezarkably preapt bealing., R
is falt that this ecnservative regizen gave optizna results and that all
patients are recovering satisfacterily. .

Detailed reports will be rendered by Project L.l cn all cases.
Detailed statistical analyses will be required to properly svaluate the
data derived. Urine samples which have been analyzed in the U. S, will
be cocdined with this study. 4 detailed study of charecteristics of the
fallout sazples, shielding properties of the measuring instrumests, asd
weather analysis will be necessary befors & aore exact dose of external
whole body radiation can be established. The study of all aspects should
lead to a moch clearer cancept of dose versus effect. The picture of e=x-
ternal gamma radiatica with a broad spectral band, cozbined with exteoroal
beta radiation, and internal hazard makes a very cosplicated prodlem iam
the fimal report.

As & corollary to immediate treatzsat of the perscunel exposed to
the radiatiocn, evaluation of the hazard remairming upon rebabilitatics mmst
be investigated. To that end soil and water sazples, animsls, plants and
other comestibhles are being investigated with a view of deternining if and
when the natives may be returned to their ha=e atolls.

All persomnel who have been involved in large dose exposures and
those whose doss was szall but who may bave to reside in an active ares
should be cbserved over a long period of tims. The first year fallowing
the tests, re-axamination should be at quarterly intervals. This has deen
discussed with the Director, DMivision of Rlology and Medicine, AEC, who
advises that it is she imtention of his organizatics to maintain & period-

iec observation gystea.

In sumnary, natives fraa adjacezt atolls and Assricans from tde
fask Force were exposed to radiation in doses from & few roentgens to
appracisately 150 roeatgens. Some of the more heavily irradisted may be
considared to have been dorderline from & standpoint of sericusness.

411 should recover from the effects of the exposure.

Lo P

Colonel, Medical Corps
Staff Surgeon
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STLLARY OF LTATHIE SITUATIZN IR TRATS S¥4T

G 2AL. This suxzery presents the veather situiiion s wisted
rrior to, at, and just after 3TAVD shot time, for the gezersl arca
of the larshall Islands, with specific reference %o 2ikin! axd *ae
SHERILP shot site.

PRZ-SH2T LZATHER,

a. GCeneral Svnootic Situation

(1) SUTFASE - The surface chart was dozinated 5y a higk zres=
se>e cell located at apsroxirately 3L degrees north 171 degress
ezst with a central pressure of ap-roxizately 1C3X L35, 4 'reugs,
orieated northeast - soutbwes:t la~ just off the coast of J.pas.
oimzr sressures in low latituies lay Just along the ejuitor,
Flow over the lzrshall Islands area was the eist northeist trade
flov, with no marked regions of convergence cr divergeacs. (Caaxmt
Lo. 1). Drring the preceding several days the high rressure cell
had been moving slomly eastward, with a slight increase in tbe
ceatral pressure.

(2) UPFZ2 LZVZL CHARTS. From approxizately 25,000 to 55,000 feet
the flow paitern was dominated by & clocikwise sotatica ce=tered
near 5 dezrees north 175 degrees east. Tris sysiec was esse=tially

wctizal fros 30,000 to 55,000 feet (Chart Ko. L). Tae flow it

-«

Zhess levels, uwader the influence of this do=i=ant srstez wms Ir=s

the west scuthwest. &t 2C,00C feet the dozirast clecuwise reatiss

-0

lay =ich further to the east, with & secondasy center losated sis

: SEea

b &
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£ 3TXDT and west of Y AJ:LITN, givin: westersies &t ni3 _ev,
in the ZZXDT zmea, To the east of ZINIII the floe was =t
northxesterly (Chart No. 2). 4t 10,000 fest the emire flow was |
broien up by & group of cinor eddies, oth clotkwise and eo=ter
cloziwise, features epprodching large scale turbulease it natle

and showing ocuite erratic covexmems; however, there was 3 it

_west wind in the vicinity of EIXDII, with the wind speeds deing

very lignt (Chart Lc. 2).

Foresast for Shot-Tize

(1) The following forecasts, based o3 the prognostic ebart ler
shot tize (Chart No. 5), were issued at the indicated tizes ler
TLVO shot-tine:

(a) B=L8 Urs: .TATER: Scattered cumlus, stattered cimTus,
widely szatiered showers, DS: Surface easterly 10 to
15 kots = Ter thousand feet eisterly at 15 to 25 oxo%s =
50 thousand feet soutbwesterly at 10 to 20 imots - 50
thousand feet southerly at 5 to 15 knots.

(b) B=35 Hrs: [ZATHER: Scattered cumilus bases 25X, s:=at-
tered cirrus based at 35,000 feet, very widely scattered
snovers. .—DS: Surface EC o 9 decTees at 15 io )
knots = Ten thousans feet EI tc 9C degrees ab it X
y=cts = 20 thousand feet Go cdegrees at 10 %o 18 =s°8 -
- &nousapd feet southesly at 5 te 10 imots - o thcusand
reet 220 to 250 degrees at 20 noLg = 52 ahosusand Teet
scotnwesterly at 220 to 250 degrees at 22 tnste = 20

thousandi Teet rortherly at 1T 5 13 iTicts.




(¢) H=2L Hrs: .IATE": 3/8 cumilus bases 2XX0 373 50X,

(d)

C (e)

i

grees at 20 (mots - 5 thousand feet 70 degTees a2t pE

Skl

Ll g

3/8 cirrus bases r2ar 38,000 widely s:cattered sucwers,

TLTS: Surface 70 de;srees at 20 gmots 10 thiusand feed

e

at 1L knots = 20 thousand feet 230 degrees 2% 14 xns2g »
30 thousand 350 degrees at 1L mots = 35 thusani Zest
260 degrees at 22 lmots - LO thousand feat 250 cegrees
at 2L koots - LS thousend feet 2LD degrees at 2L =~ots -

50 thousand feet 230 degrees at 1L kmots - 55 thousand

fest light and variatle = 60 thousaad fest O degrees

at 10 Imots = 70 thousand feet 70 degrees at 1L =cis -
4
b
J

80 thousand feet 9C degrees at 12 xa0ts = 30 theusand
feet 10C degrees at 18 knots.

E-13 Hrs: !ZAT:ER: Ko change in H-24 Jcrecast.
“=S: Yo change.

E=8 Hrs: TDATEER: 2/8 cumilus bases 200C tops SO0,
2/8 stratocumilus bases 5000 tops 700C, L/8 cirrus ba-
ses near 38,000 widely szattered showers, contrall
level 36,000 tropcpause height 55,00C tezperate ol
tropopause minus 78 degwees. T S: Surface U de

ynots - 10 thzusand feet Light and variedle wiil &

westerly trend - 1L tbousand feet 25 degrees at .6
cots = 20 thousand feet 270 degreer at 1 unils -
25 thousan: feet 230 degrees at 20 Imcits - 3 shsosand
feet 230 degreec 2t 25 degrees = thirty Ilve wtasand

feet 220 degrees at 38 imcts = LU thsusans Zeet 2

£,
N
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SEgasr=

degrees at LO krots = L5 thousand feet 25C ldegress 2t )2
aots = 50 thousand feet 8C degwees at 1l imste = &0 Wboue
san2 feet lightly and variatle = 70 thousaxd fee: KX le-
cTees at 25 imots = 9C thousand feet 70 degrees a- 20 cts.
(¢ Hel Hrs: T2ATER: No change in B-8 forecast. _=7S: Ze
change.
(2) The air particle trajectory chart (Chart Ke. €) was used o
brief cn the movement of the cloud after detonatiocn for the severas

levels ocrirayed.

3. SITUATIC 4T B=HCUR

De -for the observes losal conditicns versus the Icrecast fer e

General Swnootic Situztion

(1) S:ST4SE - The general synoptic patieras at this wioe ciffesed
Zroz those earlier only by the continued sastward covenent ¢l t.e
high tressure cell (Chart lo. 7).

(2) CZEZ L=TZLS - The clozkwise systec bad coved slighitly ¢ tse
east a=d south, with the winis &t upper levels tending to Lecos
more westerly (Chart Xo. 10). At 20,000 fest the smll cloiwise
circulation west of Fmajlalein had expanded (Chart No. 9). 42 15,0X
feat tre flow remained dozinated by the mircr eddies wilil *ad o~
ted at 230300Z (Chart Mo. 8).

ses paragraphs 5g, & and i below. 4 Tevises als pasticzie iTajenisy
forecas: was issued &t HFLL hours, based on cat: availatle LT L
#43 nsues (Chart le. 11). The zajor chanze, wilt nal ot See

fomecast, wes in the 27,000 oot trilesiccT.

SR
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PCST-SITT ITaTri=m:
a. The weather zfter shst tine deteri:crated razidly cue o si3itel -
local clcuiiness, 7he winds 2loft for Irniwetlok and Zongeriz were less
fzvorable fram a fallout point of view (Inel No. 1 and 2).
b. Chart lo. 11 is the cocputed air partizle trajectories for 74T
day, based on ‘data aveilahle through 3£33 hours. Asplificaticn of
other levels than those oresected is iz order sinze the zatti:rm Irce
the surface to 25,000 Zeet was in a continual fluz. The 25,000 Zost
trzjectory was essentielly the same for 3C,000 feet. Froso 12,3 to
18,000 feet the trajectories lie between the 10,000 and 20,000 Zoct
level patterms with the 18,00 foot zost lixe the 20,000 foct tra-
jectory and the 12,000 foot mest like the 10,000 loot trejestios7. =
other words, between 10,030 and 20,000 Zeet there =:s: have Deec cTi-
siderable cispersicn, with the 2C,00C fost level having the 0% 2™~
therly cozponact <f metion. TFroz 6,000 to 6,000 fest, tle trajeziories
2gain start snowing northerly cocponeats, with the 6,000 foot aal be-
low trajectories being generally froz the ezst northeast.
EESCUSSICNz
a. Briefings:
(1) Tae outleok on the zorming of 27 ?ebruz:y vas very faveritle
a

2 :

fréig tne radsefe point of view., The win<s for shot tize were fcre-

L.y

.i ‘ - -
cast to be easterly froc the susfzce through 20,000 fzel, £2.0
easterly 2t 30, feet, southerir 2t (1,000 feel, and gaushestesly
2t 50,000 feet. The situation was SuEngIng sSSigntis; 2T TeTmalry

would have been an ideal shot cay (In<l lis. 35

b (=

e aanen L
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(2). On the afternoon of 27 Tebruary, the wezther ctlcor was
s£i1! favorable 2oz all considerations, especislly radsale.
Easterly winds were fcrecast for stot time froz the surfice
through 10,000 feet (080° to 090° at 15 to 20 inecis), az2 soutl=
westerly aloft (230° to 250° at 15 to 25 knots) up to the tropo=
pauss (55,000 feet) (Imcl MNo. 4).

(3) The briefing at 1100¥, 28 February, iniicated a forecast for
shot site at shot tize as 3/8 cumilus, bases 2,000, teps £,000;
3/8 cirrus at 39,000 feet and winds to be O70° at 20 imots at
the surface (Incl 5).

(L) Later that afternocn, the treanl at 10,000 Zeet becace zore
southerly cue to the shift of the high ressure cell at 12,000
feet to the north. The rexaining winds were forscast to rexals
essentially as given at the 1100Y briefing (Iael No. 6).

(5) The brisfing given at midnight zricr to the shot il &
0445, 1 Uarch 1954, was as per the inclosed forecast (In21 Koo 7).
(6) The briefing at OLOOK, 1 Larch, was essextlially as triefed
at midnight. TEnds aloft frox the CURTISS for 240CY ans O30
were diszussed (Inel No. 3). The levels 7,000 feet tircugh
11,000 feet were under close scrutiny due to their vasfladility.

A tendency for a wegterly direction at that level was forecast

V4

(Incl No. 8).
Observed shot time winds &x weather:
u Ircz the

(1) The observei snct time wnds (080X, 1 Lasch 168L) Zrac

USS CU2TISS, Iniwetok and Rengerik versus the fcrecast inis for

. . - \
. shat time for the shct site ave snom i3 cavle I (next s2ze,.

ot

N
N
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C3S=TD 05XY, 1 MACH

ZICAST PCR 3IEDNI Uss U >30ehone 4 ) Sadiriachad
/L8, 1 Lay (AT 2IxKDT)
Surface 070/20 050/12 c75/17 e/
1000 - 270/17 c3z/28 e/l
2000 230/18 02¢/20 052/
3000 039/17 C39/1% c
LO00 055/1L $39/17 C95/.8
5000 ¢7¢/16 100/0% €30/13 /1%
6200 . 120/2L Calz /2
7000 310/04 21¢/09 080/
8000 310/05 30/11 c2:/o3
9000 320/¢7 : 350/ 335/2%
10000 Lignt & Variesble 210/10 2%/11 319,38
(westerly trend)
12000 30/ 250/10 297708
1.000 295/ 2L0/C7 322
15000 250/18
145000 259/13 252,13 EpePal:
1800 : 220/13 232/17 235/1
200G 27¢/12 280/23 235/17 3IN/13
25000 235/20 250/2% 2.0/25 255/24
30000 230/26 2L0/35 252/28 250/29
35000 240/28 230/35 0/3 215/
40000 230/38 250/4ds 2L0/12 20-/L8
45000 2L0/L0 250/45 260/23 250/u2
50000 259/38 250/ 270/19 250/%
55000 050/10 200/1% 300/11 WS/ S
69000 Light & Variehle 330/04 220/63
70000 080/09 03y/27 o9c/13
82000 c82/25 082/30
20000 079/20

Az I

¥

(2) The fcllowing was the forecast of clouss ani weatler for shot

tize over saoct site: 2/3 cu=slus, bases 2,000 feet, topy 5,300 Jeel;
2/¢ strztosu=ulus, bases 5,000 leel, tops 7,000 feer; L/8 thiz iTTs
at 33,000 feet; widely scz-cered li: nt shovers In ihe aTea, "¢ Tver

ot site ab smot tinme; contrall rermzeicn level 25,000 feel; tIIpee

“u

peuee heigat, 55,000 feet il tesperatite of 7&°2.
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(3) The following conditicns were :stbserved at cixt tilas 82

24icini (A comsensus of shot time odservaticas taxes by il watser
officers and aerographers zates) aboard the USS CURTISS: L/2 co-
milus at 2,000 feet, tops 4,000, 1/5 altostratus (barely discer>

2ble) and 5/8 to 6/8 cirrus, thin,

Sea level Fressure 1006.1 =bs.
Tezperatire 8°r

Dew Point 72°?P

Surface TRnd o740 1sx

Height of Tropopause 54,350 £t (at %43)

A 5-36 over ground zero at aprroximitely R cinus 20 cirites Te-
ported scattered cumlus, scattered to brozen cirrus with bases
38,000 to 39,000 feet and tops to LC,000 feet, and nc showers,
(L) The 282100Y Feb wind observation froa Fongerik wiich wag re=
ceived on board the IZST=S was gartled in transzission aad was in
camsiderable error. It did not agzee with the winds recelved
smor Iriwetok and the CURTISS for that time, in that it scwel
southwesterly flow froa 10,000 feet; the correct cbsarmations in=
dicated light northwesterly flow, wiich ras in agreesst withk
the cther observaticas.

(5) Local westher cooditicas begen deterioraiing shor%.y after
she cetoraticn., ulticlcud layers developed o &l “evels.

The vinds alcft were forezast 0 be less cesiratle Zvus & Tal=

Npd%e considerstion, zad such was the case. Sush 8 situitise

-

“
K
(¥8
[
|

cestinued theouzh B Larch 1954 (See Hodogras:

. =T
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(1) At 10,000 feet a belt of outdrafes azross the Facifie, &t =

fralysis of winds aloft:

prodinately 25 to 30 degrees norih, cave easterls flow cecerdllly
tircughout the northerm larshalls., There wes an interse ~“oma
svorz ik the vicinity of Hawaii., 4 nu=ber of weak short-diurgsios

circulations charecterized by light and variable wnds fcr=ez axd

dissipated between the eTiator and 20 degrees ncrth. One clock-

rise circaulation devel:zped near Iniwetok on 23 Februsry asd d=i’:
teward fusaie, giving weak westerly Zlow over the shst area. Tis
generel situction persisted through 2RAVC plus 3 days, with x=odg
at all tizes less than 1l lmots at Iniwetok. Analysis ad <his
level was cifficult and very char.geadle.

(2) 4% 20,000 feet, the major sysiems on ZPAVO minus § Zass were
4 large outdraft 20 degrees porthk, 170 decrees sast, and desp
=iidle latitude troughs near 145 degrees sast and 150 degoees wert.
This latter trough remained statiozary while the westerz trough
ocved eastward, forcing the outd=aft to 180 degrees sast, ithexce
southward and westward into the Yarsballs, This tread resuted
in shot site wirds veerirg fror east through south to west md
ccctinued after ZTAVO day. Speeds vere under 20 !nots watil ZalC
Fus 1 day, then increased to aprroxizately 3C osts e IIATO Lus
2 days. |

(3) a2 30,30C feet and LT,000 feet, i belt of clcszrise ci-sulo~

ticns cotersd near 10 desrees noth moved slowly southwas? witk

-

' Nunpa
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individual cells drifting ezstraxd. Yovezsz: of um cell zear !
Iniwetok to a positicn southeast of Lajuro gave girszg 3o:she : l
westerly flow in the local area oz 28 Pebruary iod weg’ sozob-
west flow on 1 larch, replacing the light wvariatle windg wich
existed on 23 - 25 February., Contimied sout:ward =motior and
aprroach of following cell from west brought west to nomtisest
flow on 2 and 3 larch, _
(L) &t S0,000vreet, the slow movement of the clecikwise cine
culation from a position northwest of Eniwetok o sout: of
L2 juro changed the {low gradually ‘roa north northwest %o
west southwest, After 1 Zarch this cireuwlatioz contizued it
2ovezent to the sautheast and weakened, vith flow in the lo:zal
area becazing vest nporthwesterly.
(5) 4t 60,00C feet, no clearly defined trend was presext.
Winds were cuite light and erratic at this level, with ecasterly
flow at higher levels. These variable winds persisted tirozgh
Z2ATO plus 3 days.

d., Differences betwsen forecast and cbserved winds: In segad

to the differences betwesn forecast and observed winds, reference
is cade to & repart of Frelest 4.5, JIF TEI===, by Pa_oer, lliller,
and Stopinsicd, This report stzted that stuldies of the chserv-

ticnal errors in upper wind coservations tamn by GO/l esii—emt

"w Y2

indicated thet for wind speeds adove 10 imots, azzrexizately oS

per cent of the obSer\'aticns varied bty =ore than 20 degrees, eve

comd .omie
3,

¥hen She chservaiizns were zade by severil illeret pU=i =Lt

Bt y=ih the szoe 2isberze unit, The cifferences Telweel fereas

U
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winds and cobserved vinds during the period of ZRAVD were vithia

these observational limits, On the last specific wind forecast
iesusd at B minus 8§ bhours, tkere wers ten (10) vinds farecast o

be above 10 lmots which can be caxmpared with the otserveld wvinds

taken fram the CUTISS et SRAVO hour, Of these ten (10) winds,

six (6) differed by 10 degrees, tvo (2) by 20 dsgrees, ons (1)

by x degrees and one (1) bty 40 degrees. B0 per cent of the

fcecast vinds which can be checksd inp the imxmediete locale were
vithin observational limits imposed by the equipment itself. The
errcrs of 30 degrees and 40 degrees were the farecasts for the

levels icmedistely above and below 10,000 feet.

CCICLUSIONS:

a. Veather conlitions during the five days prior to ERAVD day were
indicetive of a favarable trend for BRAVD, involving On an average,
easterly vinds below 15,000 feet, with winds of a southerly cazponest
above. ERAVO nminus 2 and ERAVO minus 1 days wers especially favarable
fraz & fallout point of view. The westhsr situation presaznted |‘§ -
zinus 6 bours for a 24 bour periocd was setisfactary; however, as ud-
Zavcrable trecd was predicted to occur during the following 2, bo=s
s perthwest winds wvere fccecast for the 10,000 to 20,000 foot
levy . This trend Tas borns out by later observations.

be The forTecast wind directions were well within the nor=al Jorecast

error, which must be eaticipated. Forecasts of the sexe recisicn as

those zade in areas of dezse observation networks camlot be expected

iz tbis area. The forecasts of rinls aloft fvo:- SAAVO wers, Zeverile-

less, sp—caching the lizmits of Luzan ability xzich the ¢t at zresest

allovs. K
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s, Zolenel, USAP
slcsu=es s 3ff Tazthar Qfficer

i zmi D-iwetok Ooserved Inis Aofs fo= (L2100 Larchk 1934,
g O3 320132 Ted 1954, o CJTT STR., re: Tleglher 2lo0z o Shst Sal.

Usg DIZ 2705LLZ Fed 1954, to CoT® STVIN, re: Teather Cutloc: fer S.2% 237,

Teop for Zasend, 3-1, 1100M Teather Srieling w/2 Inal,

vi-s for Pecsord, 31, 1500\ ireather Zxieling.

S foe Zezesd, 3-1, 24004 Tmather Zrieling w/2 Inel.

Lezc for Resord, OLICE 224VC Day ezther Eriefing.

Sv=>3ls for Waainer Districution Chert.

~

Area Forezzst Valid 0115301 to (215901 a2rsh 1954,
3

“amt #1 = 150 foot Streaclines znd Teatnesr Distridstion Chart fer
2320002 Fetriary 195L.

Zhart £2 - 2C,000 foot Stree=linss for 2553002 Fedbruzry 195L.

Rezet F3 = 20,000 foot Streazlines for 25C300Z Tebruary 19sL.

Suamt FL = LC,000 loot St rezmlines for 2803307 Tebruary 1954,

meet 5 - Prommastic 1500 oot Strezzline and Teather DistriZitlcon nlid
for O5L3M, 1 iarmch 1954.

St 85 - Alx Particle Trajesicries fer £ Lo g plus 72 hours, srezared at
S zimuse § hoos.

maawt #1 - 1500 Zoot Strea-lines ani Testher Digtributica Chart foo
2213202 Tetruary 1554L. _

rezet §3 = 12,000 Loot Strea=lines for 2313007 Fetruary 195L.

maamt #5 = 20,000 foot S-rea-lines for 2218002 February 1954.

Smamt Fil o= L3,000 fool Streazlines for 218002 Feoruary 1954«
spzet Ful - Bevisel AT Particle Trajectories prepared at B flus G hours.
Caart 7.2 = Cozplieted ALT Particle Trajectories prepared at H plus 38 hows

ha 4

4
«
«
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[ZTa FOTTIAST VALID 01150C TO 021500 LARCY 1S54

~ecorel Situazion: =Zasterly {ic# extenis o =53 feet. Testerliss frevail

tc tropozause. Iriwetox Terzinal: 118 ssud 182 sctd 380 Sriz vsty 10 sle

- wind 0715, 2ixini Terminal: 18 brin 180 brkz 385 orrm vely 10 sfec wind

—

C715. ZIoiwetod winds and te=c-s: 0715 23820 LTE22 60718 £355L C3332 F1AC
152511 P2s 222317 K7C 302830 MR25C L02532 M50C 502328 603308 700718 805230
S507L0. ‘Bignd Tinds and Tezss: OCTLS 208204 LO%22 6CTL8 €330 92538 PLLC
152412 P22 2C2722 C 302428 WR5C L02636 ¥50C 5C2730 60330 700718 80233
9307L0. Parther outlook for Trniwetok and Zicini (Flanaing Cely)e De=
smeasing clouds icini area. Little change elsewhere, IZnowebok Clouds:
2/8 CJ tases 13 tcps LO with sctd isolated to;s.to £0. L/8 as dases 130
teps 200. 7.8 CI near 380. Ziced Clouds: 6/8 CU bases 180 tops L0
wrts sz-d isolated tops to 60. 5/8 as bases 136 tops 200. 7/8 CI aear
s3s, 275 12 OU bases 16 tops LD with sctd isclated tors to &0. 2/2 as
sases 180 tc=s 200. 5/8 CI pear 330 afier 21004, Freezing level 17C.

~ropopause telgat 550 texp X 820. Eeight of contrail sormation 350. Sea

and swell 6 feet froz B2 Triwetok, 3ikini. Ewajalein mercinal: 15 sctd
vsby 10 sfc wind 0410 tezpo 10 brim vsbY 5 sfc wind 0615 in 1gt sctd sawTs.




BONGEPTX OS5V RTDS ALORR
—_— 1 larch 1954, 20N
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28 Pedruary 1954
~>TRADUz FOR RECORD
SUBJECT: 3=1,1100) Cozmand Sriefing

1. Persons present at the S-1, 1100 Command Briefing were:

Eajor General Clarkson
Dr. Graves
Brigadier Genoeral UcGinley
Rear Mezdiral Sruton
R lr. Zaesves
. ]bo abm
. Colanel Covart

Lt. Colonel Earbour
Lt. Commanier laden

he briefing wes conducted Yby:

1t. Colonsl Bomnot
Captain Xayna—d, USH
Lt. Colonel Eouse

2. The 27000CZ Febtruary Teather Distribution Chart, with the 270302
February streanline = superimposed thereacn was used for the present situa-
tion briefing. The undersigned memticned the frontal systes funnel jast
below Take, the deep trough associated with it which was reflected through
all levels to 60,000 feet; the present high aloft to the east of Rikial
which was also remeining rather statiocnary., The undersigned furtber amo-~
tioned the easterly flow Zroz the surface to 10,000 feet; the south east~
erly becoming soutberly and south westerly below aloft associated wth
this deep high east of Bikini. Next presested at the brisfing was the
forecast for shot time: 3/8 cumilus bases 2,000 fest, top 5,000 feet:
3/8 cirrus 39,000 feet with widely scattered showers. The winls were
Ziven as per the attached forecast (Inel 1). Lantioned tropopsuse as,
55,000 feet £lso attached is the area forecast valid 280300¥ February to
01C300X Yarch (Inel 2). The undersigned descrided the air particls tre=-
jectory forecast stating that all of %= trajectories were to the LT e
cept the 10,000 feet one and the 60,000 cnes which were westerly.

3. Colcnel House at this point contimied with the Radsafe pertims
of the triefing. /’

2 Iacls 4; é%.éa:::c’ .

2. T‘."md forecast 1 Coleoel, USAP
e ared fo:‘ccl.st %I.ff weather Off'.cll‘
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271310Z FIB Sbk  IRCLASSIFIDD
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SUSJECT: 2L0QY Teather 2riefing Prior to ZRAVO Shot (B=0ALS bours)

1. The folloxing personnel were rresent for this briefinc: isjor Gene-
ral Clarkson, Dr. Graves, Brig. Geaeral lcGinley, Brig. Gensral EZstes, Dr.
Ogle, Dr. Duane Sewell, lir. Reeves, Capt. Knickerbocker, Col. Cowart, Capt,
Yaynard and Lt. Col. Houss.

2. The weather btriefing was opened with a general statezsnt on the
synoptic situation over the Pacific area. It was mentiocned that there was no
significant’ change fron the briefing this morming, and that the weather in
geaeral was holding up for shot tinme.

3. The attached forecast was presented (Incl a) which stated that at
shot time there would be 2/8 of cumlus, bases 2,000 feet, tops 5,000 feet;
2/8 of stratocumlus, bases ,000 feet, tops 7,000 fest; L/8 thin cirrus at
35,000 fest; widely scattered light showers in the area, but none over shot
site st shot tizs; and comtrail formation level at 35,000 fest. The tropo-
piuse height was 55,000 Zeet; texperature -75°C. Llention was made of the
LO kpot winis at 40,000 feet, and that the cirrus was caused by the flow
around the high, located at 30 to LO thousand feet over this area.

L. That there might be same locally induced westher caused by the de-
tonation itself was mentionsd, as well as the light and variable winds at
1C,00C fest; that thess winds would likely Lave a westerly capopent; and
that the level from 7,000 fest through 1L,000 feet was alsc very light and
variable, the tendency being for & westerly cazpcoent &t all these levels.

S. The terzinal forecast for Ewajalein and Waks was given next, stating
that Take had been quite poor, with low cellings and frequeat showers btxt
would izprove for shot time and would have broken cumlus and cirrus with
scattered showsrs in the area. For Kmajalein it was stated that there world
be comtimmous showers activity, and that they had been having broken to oo=
casional overcast lower clouds with occasional showers. These showers o=
dused visibility to three miles, The latest winds aloft used in this brief-
ing were the 2100Y winds from the USS CURTISS (Incl b). These winds, aloag
with the sion of the air particle trajectories cacpleted the iteaxs

dissus the waather briefing.

6. It. Col. Fouse followed this with the radsafe briefing. It =as ce-
cided to have an additional look at the latest (adsjet CLOCL

Rt

2 Incls e 5 33
. : It. Colenel, USAF
8. area forecast Stas —eather Cffices

b, Wnd forecast
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SUBJEC?T: Teather Briefing at OLOI, EL) Doy

1. The following psrscmnal were presext for this brisfing: Cesosral
Teyland, Iajor General Clari:son, Dr. Graves, 3rig., General NeQinley, Wrig,
General Estes, Dr. Ogle, Dr. Duane Sewsll, Mr. Rseves, Colonel Cowart,
Captain Meynard and Lt. Colenel Houss.

2. The CURTISS winds aloft for midnight and 0300 were discussed ia
visw of the relatiocnship to the shot site, ths levels 7,000 fest tirocgh
11,000 feet being scrutinized the most (Incl a). The area forecast fer
shot day is also inclosed (Inel b).

3. I&, Calonel House further discussed the radsa¥e situstion after
which it was decided to go abead with the shot as schednled.

i
\.



'ﬁ

00518 10726 20820 30819 LOALS 5003 £3735 72353 €301 93218 999 0328
22217 12809 6295 82916 99992 €222 I ¢2373 0221 5202k 9999 OB
szu:.sog:smssmm%é%'ns ' |

Lloses 207 - 020K

mwmmmm};.mnmmwmm
ammmmvmmmmmmmm
268 55995 02631 51 022



)

r-

FRR:. TG 7.k (A7LOAT) | 28UA0Z BB S TEELISETD

?0: @A CET RIITX

mmmrmnmmxmoxxgmrmvu.mo:.omromoa:my.
IBMSE‘U&TIQII?MLLIEBO!BASMWISNS@RM@!
mmmm#ty?::vmxmnmm.m»uxzom;aoscﬂmmnm
mmom:onamivsnsmn:mmmscmmxnmwmxa

m;aosc@vssxlonxs?cmmmzommnmvsnsnnmm

SCTD SEXRS X BTENE WINDS AND TEPFS I 00720 20723 LOGLS 63012 83012 03212 FLC
152015 P3C,202314 M4C 302325 1260 402335 WLBC 502638 600413 700512 800725 OUTLS

nnmmmmzwmzo&zwsmezzmsmooammclszmm
202612 156 302325 124C 402342 LLBC 502735 60L&V 700809 800825 900718 I FURERR
CUTLOOE POR ENISENE AND RIEINT (PLANKTNG C41Y) SLIGHT T CIEAsE IF 10T CLomd-
msmsommmxvmmz/awammmrswmw
mmmneoz/sscn&smmeoa/scnnsaoxmzmx
z/swmzomwmscmzsoumm?smwz/escmsomneo
a/acnmaaoxsmmmmmxsm:cmsmmwm-
wmmmmmmmmnvmm.ﬂxm
mnoxmmzmssommscmorcm\mmumwx
sz&msmsnrmmunmmmnxrwmmu
amvsnlommmmommonmvmsnmmommm

TOBOKBE]’SCDSH‘.‘”I J

4, §. SLATT®, L7CQL, USAP

DL 8d

- vv‘mw’ "y -

P T

eLh ot




. et .

bON 3INNSOTON)

WHOLSH3IANNHL N — snINWNOOLVYELS 8/€-1 CED

. NIVY WY | sonmnoOWULS 8/9-Y Cal
SYIMOHS M.V SNINWNOOLVYLS 6/8-L GNP
m:..:::.u.- ere-1 J/ sano1d 3700IN 8/ -
sminNnd 8/9-v \JP SONOTO 3100IN 8/8-9 ‘

SMINNND 8/8-L “ SAN0T10 HOIH 8/Vv-—| q..

SNENINOTINNND “  SaN0TD HOMH 8/8-G {

ANJd9 31

~ 2 —~ o




| ON L¥VHD

| | .
si'834 82|  0000.
“NOILABINLSIA H3HLVIM
SINIIWYINL .

Eoo@_\ k

eale®
P .
. .e
oee o’ e le

*000e09 %000 -
a%c gucloetsetgeccr}e M

.

. tw..“........ TN U

LR I ey
\

ole ..oﬁootocoo'too °* "

\

.

o e eles 00 e, ‘-.ﬂd #’ ”’ﬂm l_
VTR TR
RGN 4.”.,, ,é,/ﬂ,,,,,%”, ﬂ.w%%%v A



3 ON 1UVHD

JVNNE34 200082 |
\* *|.SINITWV3YLS - |
|

o>

NOHVIA




BRI PRV - « ~ -
- . c' . -~
v . . -
1\ t .
3 . : : . . . P PP ™ ’

) € ON AYVHI
SR ST | ANVNNE3d 2 00£082
m . | SINITWV3YLS 14 000'02

arpnerny(P)



. ANvnHE3d 2 00£Q82
JNMWV3IHLS L3 000'0Y

10 = o@ S I & &

/S
SR _ | ' @
« e - ..uo.' e BV O 0o gt 2 "N

OEJ—-.(.Z.C _ )
NFT VML

‘ |
. . -
"

TN ©

~ wef3ImING

.....




N

L

05!

B
. * *
. .
- ‘ll l‘l -
. ’ »
. - Il.l v
.o . . - . ; ® . o..o
- s ® - . LS SO~ P
.« "0 o hd PP .
. g .
- v v

X ooncd-o..boobb.o "o e



T .oy A . LY ;.. -a".,’ ,bv.. QJ/
0 l »-.‘\‘ »,7

_ . “ _ ® ON AUVHO
asHise ——-— _ |
N VSN
17asH 68 =1 - @ ® ® snut |
asHloy —--— OMNIVN@ | 34VNOd ®
asHloge —-— _z_u._sd;zC J SR —
s NI .
|- asHi0Z ———  MM3ONOY @
N om:_p o~ 27 oLIMNI
._, A nvno©
e
.ll-.olnlly!nl Loy | Tl G\.\\ %
- g
© nasswor -L..V SYH2L +
] b . DIVM@ suHo9 ¢
| © SHHEY V
| SHHOE @
1 SuHyZ O
| | | SuHel o
" . - S¥H2I O
. ® SYH9 X
:
!

SUNOH 6 —H (34Vd3ud
AVG 8 SHH2L + HOLH
SARCLIAPYHL ATOILHYA HIV



tem

o
¥

[
~
Y

4 czbmudu.
Egmmuumoom:

1510 ¥3IHLY3IM O

.......
.....
.........
.........
............

mmmm\. om©‘

N




)

§ON LUV i
|

AHVYNuB3d 2 008182
S3NITWVY3YLS 14 00Q'l

| WYL
| @®
_
| WYNO
. ®
NOLSNHOP ®
@ . ._-
L
YW
@®

AVMOIN

L © & a s




. .o RS
DU T ¥

¢ ON JUWVN)

~ Auven@3d . Z 008182
' S3NITWV3HLS 14 00002

- - weEme® coammm e — - ondp owm v am- cw

- pomam |
@1. L > ) A

-arcom> o .



BN

I UL B

AVNNE3d - 2008182
SINTAV3ULS Ld 00010¥

nvno®
@'0L5NHOr

VMO
o) ~ -



- & aen ‘/X/

~
. . i ON 1¥VHD
QSHL G9 — ---— . SHH2L + .
. QSHL 0 ——-—— S¥HO9 ¢
|- QSHLOY —--— SuHBY V
asHL 0 —-— StHot W
@sHLO0Z —— SYHve O
o QSHL- Ol me=2ee m SYHBI - & ——-
o S4H2! O i
| ! SYH9 X
|- ] . . et
BN 7 3Ivsnx
_ _ O¥NFYN@ ._,, 3dVNOJE€
° /+././ z.w._<..<;x,©
- JYA.HO/ : . e e a e /’:v:ﬂ
g P e SR e
: - gy \o‘.\..
| e ~. S T ..\\\\.‘.\Q..\Qr&
i zopmz:o_.@. T —. Ilall W
” oomo + H Q3yvd3yd DM,
—_———dme

[
)

AVG 8 SYNOH 2L+ HOLH
. mm_w_o._.oxw,_.dm_._. F\n._umm_>wm_




B S
4

] L e . | ..
~,GSH1S§9 ——=— SUH2L .u |
1 GSHL 08 ————— SHHO9 ]
¢ _..O.QI.PO.Q — o oo mz:g .
' GSHLOE —-— SHHOS
asHL0g ——— suHvz 0O
R P | suH2I O
DA NG 0. p
S o ounrvn @b, 3JVNOJ®
N3PV L@ |
?00.00.‘ 2
M B T e I
| . | .
.ruu\\s\\-!..\l . T YT »

SHNOH 8E+H (O3UVJ3Yd ®

“
_, - ,a8 SH¥H2L + HOLH

QTN ATON ] AT My ATAN-no




T4B B
RADSLFE, NARRATIVE SEQUENCE OF EVENTS




3 SECRET

pe)-B-
PADSAFE NARRATIVE SEQUENCE OF EVENTS

By the morning of B-l day, the wind patterns (forecsst and actual)
vare favorable btut the trend of ths observed resultant wind patierns
was toward an urfavorable or marginal coodition. Ko transient shipping
was reported on the B-2 day P2V sweep centered on a significant fare
cast cloud movexzent on itrue bearing of 300° out to 800 miles from 2.
The B=1 day search by F2V out to 375 miles on & forecast significant
eloud movezext on & true bearing of 330° disclosed no transient ship-
ping except the Cenmeral Patrick, whose course and speed would take her
outside the hazardous area by snot time, 4t the midnight briefing, the
foresast offered a less favorahle condition in the lowsr levels (10-25
thousand feet). Resultant wiznds at about 20,000 feet were forecast in
the direction of Rongelap and Rongerik (Mgure 1); however, it was con-
sidgred that the speeds and altitudes did not wasrant a conclusion timt
significant quantities and levels of debris would be carried out so fer.
TARE Site was forecast to be well in the fall-out ares and NiN Site to
be iz a fairly kgh intensity area. Since the B=1 day foresasts gave
winis tending significently toward ZiB, & decision was asde at the mid-
night briefing to search on B day ahsad of the cloud, i,s., centered oz
true dearing of 65° out to 600 KM and to warn ships out of the 450 KM

einisnn radius, .

The routine B-18 hour advisary to CINCPACFLY indicated 30 signifi-
cant fall-out faorecast for populated Marsmll Islands, and no safety pro-
hlems on air ar surface routes except surface routes detweea 275° elozke
wise to 80° cut to a radius of 450 KX with possitle significant fall-ocut
in tils srea. Bo known shipping was in the forecast fall-out area. The
sarface radex was forecast for shot time to shot plus six hours to de
criested in a narrow sectar to the northeast and a wide sector to the
south, with an additional cirecular radex arss arcund GZ of radias 15 xiles
(Pigares 1 and 2). The sectar pointing at Rongelap was congidersd insig-
pificant due to the low altitudes froa which fall-out could oocur and due

to the very light winds acting on the levels involved.

At the 0430, 1 March briefing, no significast change had Seen ob-
secved in the midnight winds received, bowever, & radsale reccaneiation
was taie to.move the task force stips radially furtber cut froa tke pinie
rua of 30 %0 & minimom of 50 F in the ST quairant. The low leval
cloul was e=ast to ovesrun the TALE camp and move on to the east with
a grong 14ty of overruzning NAN. The resultant wixds pointing et
Zongerik and Rcngelap were light ani vers not forecast to iranspat sig-

ni’{sact delris to these atolls.

it 06L5 the BRAVO detonmation was accomplished without haczard to
task force personnel. Tbe btunker firing party reported in safe, but by
0715 the rediation levels were reported rising at the bunker. These
levels contimued to rise to edout 25 r/kr. The firing party was cod=

. RESTHICTZO DATA
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sidared t0 Ve in a reasonably safe position since the personnal vere
able to get inte a well protected area deep in the bunker, resding
approxicately 35 =r/kr.

The cloud tracking (by WB-29, Wilson 2) during tbe morning of B
Day indicated no contamination of comsequence moving toward Exiwetok
or Ujelang at ten thousand feet. The afterncon upwind mission far Wile
son 2 wvas a 30 degree sector aut to 500 KX centered on true dearing af
70° froa GZ. During the upwind portion of the cloud tracker's aissioms,
readings vere from 100 to 500 ar/br at ten thousand feet. During the
sorning ths B Day P2V sweep in fromt of the cloud encocuntered conlamine
stion early in kis mission. This P2V was replaced by ancther, which
completed the search out to 600 KN,

A repart was received about 1500 on B Day that the AEC/NYO0 instrue
aent in the bandg of the westher detachzent on Roagerik bad gons off
scales. These instrusents had a full scale reaiing of 100 =r/lxr. The
off-scale repact was Dot viewed with concern since task force ships
vers axperiencing readings (while steaxing south) of mxre than 100 e/
b (The BATROXO going as high as 1.0 r/Ir on the flight deck). Con-
sidering the distance (133 KM) and a cloud tracker at about 1905k, 1
¥arch, reporting of zero contamination over Rongerik, it was geaerally
believed that Rongesik and the task force ships were canght in a gene-
ral patten of finely divided (955 less than 5 microm by cascede i
pactar) particles over a wide area moving EXE to B. The veatber de-
tachment was advised of this condition. KNevertheless, the ABC/NYOO
Ywajalein Flight ABLE was requested at midnight to be rum the following
moraing, Xwajalein Flight ABLE pattern covers all Marahall Tslands
north of Imajalein, and up to Teongl as the northern-most turning polmt.
herial readings takem on tbe flight are sxtrapolated to the ground,

About 2000 the task force commander vas hriefed on the overall site
nation as was known at this time. This included the results of some ia~
1tial danage and radsafe survey inforastion taken about noos by helicop-
ter, reports from the suapling aircraft (-84, B-36 Festberweighte and
B-36 Coxztrol), the first twalve hour cloud tracking eissicn (¥ilsca 2)
azd the first few reparts on the FA12 to H24 bour cloud tracker (Wilsos
3). TS upwind mission for Wilscn 3 was & 30 Zegres sectar out to 500
XY cemtaced on true bearing of 65 degrees ‘rom Rongerik, followed by 8
vectored mission to 175 163E to base at Eniwetok. The task fores com=
pandiee was adviged that fairly heavy coztazination had deen socount eed
by Wilscn 2 {n the sester portion of Els flight and that cae P2V alre
craft bad been contaminsted in about the sace region. Tke task foree
cozmander was advised that the readings taken at tes thousasd feet by
the cloud trazkers wers thought to be om the oxder of magnitude of timt
encountered by the task fores ships. Sinse the caly sigaifiocant coo»




taxination was found in regions which confirzed the forecast clound tre-

jectories, the requirezent for FF24 tirough E4(8 bour tracking coversge
was cancelled.

As a result of the repart froz Ropgerik, the adviscry to CILRIFATFLY
at 2000 hours B Day included mention of fall-out at Rongerik plus minar
fall-out at Rongelap and otber nortbera larshall Islanmds, The fall-out
was attributed to an EF12 hour change in the forezast air particle tra-
Jectary for the twenty thousand foot level. This trajectary, foraerly
zoving toward the EXE, was refarecast to move towmard SR in a circular
clockwise path through south to west. The CINCPACTLY advisory incladed
Do bealth hazard problea for surface and air routes, tut that fall-out
on Bikini-itoll, as well as damage to structures, wuld delay reatiry sevw
el m'o .

During the trip back to Enivetok on the night of 2 Dy, the fleet e~
countered a wile area of finely divided (arparently less than $ misrom)
particles which caused top-side intensities as high as 350 mr/r. App-
ropriate measures were instituted by the Navy Task Group Companier to the
affect that all persoznel not essential to cpen deck duties would remins
indoors. Ship's weathar doars were closed and the washiown systeas ope-
rated intercmitteatly to hold down the levels.

Based on the advisory froa the weatber detachzent that thelr instru-
aent was off-scale, the Alr Task Group, on the morning of B¢l day, semt
s monitar by axmphibian alrcraft to check the Rongerik situation., Tkis
monitor upon arriving over Rongerik, reported the atoll contaminated end
requested permission to start evacuation of perscansl. 4t about 1300
the nonitor reported readings on Rongerik of 240 mr/hr at 250 feet and 3.2
r/br one inch off the ground. The Rongerik evacuation was completed in
two segments, the first group (8 people) coming ocut by EF30 bours and the
secopd group (20 pecple) by B35 bours.

The special AEC/NYOO Xwajalein Flight iBLZ, requested the =evicus
right, bad been instructed to make an in-flight report upon reaching Teongl.
(4 peliminary Flight ABLE repart indicated 1350 ar/kr om the ground at
Rongelap, 445 m=r/hr on the ground at Ailinginas axd zero for Wotho.) As-
cordinzly, it was desided to start a destroyer on the way to Rongelap is-
redistely and to set up & Sk-16 azphibian with zonitors to check the sur-
face conditions at Rcagelap before dark., The destroyer was directed to
be off Roazelap peady to start evacuation st dewn the following day. 4
Trust Territory esentative withk interpreter was reguested to move by
TEY fro= Iwajalgih to arrive &t Rongelap at the saze tize. The Si-15 was
set up, two = ible monitors were especially “riefed to zake realings
at waist heizht, use several metars of the same type for corparison axt
t0 use A1’ferant types for cross-check. An average resiing of l.é v/
=ade ip the living ares of Ronzelar Island by these mozitors wmas used in
the decision the saze night to order the destroyer to cox=ence evacuation
cperations at dawa. CEvacuation cperztions began about 0730, 3 larch axd
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and were completed by 1030 the saze date. Interrogution of natives dis-
closed that all were present except 17 who were fishing at Allinginae,
Following the Rongelap cpereticn, the destroyer proceeded to Ailinginse,
resoved the remaining 17 and procesded to Kmajelein, 4 total of 17 males,
20 feaeles, 15 boys and 1, girls were removed ty destroyer and disem=
barked at Emajalein, 16 old and sick were zoved at about 0530 bty FRN

to Imajalein, Decontanination of all natives was accomplished during

the trip to Emajald=. ,

The full report froz AEC/RYOO Flight ABLE indicated Utirik ground
contaxination at 240 w/hr at 1651M, 2 Karch and 76 =/hr at about 1716K,
2 Farck et 411luk, the zearest populated island to the south. Bikmr, the
nearest island to the north was determined to be unpopulated and contam-
inated to about 750 mr/kr at about 100K, 2 March. Tsongl, the next
nearest islend to northk was 1.5 mr/Ir and umpopulated. Based on thase
facts & decision vas made to start another destroyer to Utirik to ax~
ticipate an order to start evacuation at dawn op 4 larch, In the mean-
tize a F2K was set up to ground survey Utirik on 3 March while tke des-
troyer was on the way. The infinity docse of the Utirik natives was com-
puted at 58 r, The deciglon to evacuate was made and the destroyr or~
dered to start evacuation the following morming, 4 March., 4 total o
47 oales, 55 fezeles, 26 boys and 26 girls ware renoved, decontazinated
on the destroyer enrcute to Esajalein end disembarked on 5 March, Ques-
tiocning of natives disclosed that all bad beer remcved., The destroyess
widch svacuated Rongelap and Ut.rik were directed to obttain drinking
wviter saxples frox these atolls. A check aof the mter sazmples indicated
from 2 to 28 times the task farce standard for full time usags.

With the decision to evacuate Utirik made and the mackinery set in
sotion to accomplish this operation, the status of Ailuk was put up for
consideration. Tris atoll has & populetion of 401l. The infinity dose
was deter=ined at less than 20 r, 4.e., less than the minimna standard
used by the task farce for its sampling aircraft crews. This wvas the
majar facstor in the decision not to evacuate Alluk,

During the afternoop of 2 Narch a directive was issued to execute
Ivzjelein FYOO Flights BAKER and CEARLIE, These flights cover all lare
shel)l Islanis south of Xwajalein., The flights wece set up on the sssum=
pticn that the twecty thousand foot trajectory could have brought cone
taripstion arcund to the souil and west and coztazinated some of the
soutbern karshmlls. The flights were executed on 3 Marck., FNo signi-
ficent ground®ecnmtaciration was found., 4o edditional KYOO type flight
was perfarsed ever the Gilbert Islanis faor the same reesons. Bo sigai~

ficent contamination was fouxd,

On the besis of Flights ABLEY, BAKCR and CFURITIE, it was detercined
thst po further stolls would need to be evacuated. The effart was there-
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fore concentrated on those popunlated atells indicstizg sare than 10
ar/be at E plus 2, hours and which were not evacuated. Par this pur-
pose & special survey was set up under the technical direction of Ur.
Thomas N, ¥hite, B Div, 1ASL, assisted by lajor Rodert Cres, Ng JTP?
SEVEN, to start from Emajalein on 5 Rarch by FSM,

Following the survey under Dr. White and Major Crea, the next
offort was directed toward acquiring data on the evacuated atells is
order that the effects of the radistion could be better evaluated.

The investigation included ground monitoring and the taking of soil
and water san;les froa living areas. Seconiary purposes vere offorte
to reduce the adverse izpact on real and personal property of the tasty
departure, to determine radistion date of scientific interest and to
eveluate the time of reoccupancy by the farzer inhabitants. TLhls of-
fort was assigned to & destroyer in crder that warking parties would
bave a floating base for cperations ashore and decontazination faclle
ities afloat, The teckmical direction of the affort was placed under
the supervision of Dr. Earbert Scoville, Technical Directar, Armed
Parces Special Weapons Project, assisted by representatives of CASTIE
Project 2.5a. The rehabilitation partion of the effort wes placed
under the supervision of the commanding officer of the destroyer. The
party with equipaent departed 7 larch for Ewajalein to join with the
Trust Territory representative in a FEN rendesvous with the destroyer
at Rongelap early morning of 8 March,

Arrangezents were made to air skip scil and water samples %o
Eealth and Safety Laboratory, AEC, Nev York Oparations Office, Attem-
tion Mr. Nerril Risendud. Mr. Risentud was requested to provide the
task farce with decay informetion and activity per unit srea on the
soil samples and activity per unit volume on the water saxplss. Ie
was also requested to make such other analysis as he thought neces-
sary considering the umsual circumstances and interest in ERAVO Evexmt.

Detailed reports by Dr. White, Dr. Scoville and Major Crea bave-
been distributed separately to interested agencies, Contimuing strvers
of the evacuated atolls have been made for picking up of animals for med-
fcal studies, rehabilitation and for studies of marine life. Reports oa
these activities will be included in the above distridution as tiey be-

cone available,

Yy, , 0 Mowar
6 Incl o ’ RICELRD 4. FOUSE

1. RadSafe factors Considered at Lt Cclonel, USAY
the Wea RadSafe Cozmzand Brief- Chief, Teck Ops Branck, J=2

ing.
2. lh:o for Record: with 6 Incl covering

RadSafe Briefing msterial as presented

at Cud Briefings for ERAVO. e ot S
3. Discussion of Off-Site FPall-cut. |

4. Cloud Tracking Operations. - -
5. MB: Protection of Transiest Shirping
During Operation CASTLE. .

6. Analysis of Fall-out Following ERAVD
Event with 4 Incls e L
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'RADSLFR FLCTORS CONSIDERED AT TEE YEATHER/PADSAYE COLIAND 3RIFYINGS

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

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

3. 72 howr cloud trajectories given by WX Officer t0 ad-
vise British and CINCPACFLT. Saczpling arsa and BU sazpling
area; need for penetration authority.

he ALr RADEX: Not used at briefing unless requessted.
Alr PADEX plotted and displayed in Radsafe Office. Does not
basically affect decision. Sampling regicn given by hodograph
or 72 hour trajectories.

5. Outlooks: (3ased on).

a. Bikini (bodograph)

;" b. Eaiwetok (hodograph)
¢. UJelang (hodograpa)
d. Na2tive atolls in SE cuead (hodograph)
e. Control destroysr (hodogreph)
f. ATF for YAGs (hodogreph)
€. 4ir Routes |

(1) Taru Wake (72 hour trajectory)

(2) Thru Ewajelein (72 hour trajectory)

b, Surfacs rcutes inside 500 miles (approx 1 day cloud
travel). Plot of transient ship chart at briefing (hodograph)

1. :CI{CP4LC aivisory (72 bour trajectory), native out-
lcok; 4ir aafk sucrface routes. )
-4 - ,/
mi”zsm INCLUDED IN CLOUD TRACLING FLAN

6. Sux=ary: Evaluaticn as (very favarable) (Favorabdle)
(Favorzble except) (Unfevoreble) KadSafe condition for shot

tims.
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5 Xareb 1954

VE/ORANDUM FOR RECORD:

SUBJECT: RedSafe Material Preseated at Teather/Redsafe Comamand
Brisfings for BRAVO .

Attached hereto are coples of pnaterial presented to CJIP
SEVEN during the period H zinus 48 hours through E ainus 2

hours ‘ror. BERAVO Eveat.

6 Incls: R, A. BOUSE
l. 1/2: E-48 bhrs TRX Lt Col., USAY
2riering for CJTPF SEVEN RadSafe Officer

2. ¥/R: E=-36 bhrs ™X
Briefing for CJTPF SEVEN

3. ¥/R: Command Briefing,
1100¥, 28 Ped. 1954.

4. ¥/R: Conmand Briefing,
18000, 28 Fod. 1954

5. }/R: Command Briefing,
0000M, 1 March 195k.

6. /R: PFinal Veather and
RedSafe Chsck, O4L3I0M,
1 Xarch 1954.

e acaiadnd
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l larch 1954

MEMORANDTM FOR RECORD:
SUBJECT: E=-48 Hour TWX Briefing for CJTP SEVEN

- .-

262016z FEB 56 NGRS
. CFJEMNSEE~FRI ORITY

CJTF SEVEN (AIRIN) X }

CJTF SEVEN

X X 1

Teather outlook for slot day follows: Clouds and weather:

Scattered cumulus, scattered cirrus, widely scattered showsers.
Winds: Surface, easterly 15 to 20 knots; 10,000, easterly 10

to 15 knots; 20,000, easterly 15 to 20 knots; 30,000, soutieasterly
15 to 25 knots; 40,000, soutkerly 15 to 25 knots; 50,000,
soutmwesterly 10 to 20 knots, 60,000, southeasterly 5 to 15

krots. RadSafe outlook very favcrabdls

é/
v,-/
~t Col Sonnot ; 1 ¢.D. Boanot

%/R: Cozpiled by Bonnot, House ani Laynard.

CERTIFIED TRUE COPY:

,s/ Roi. Zouse QaT&oane

s
/7f R.a. BOUSE
Lt Col, Usar




1 Yareh 1956

MELORANDU)N FOR RECORD: _ }
SUBTECT: E-36 Hour TWX Briefiag for CJTF SEVEN

2705uL2 FEB 5k

CJTF SEVEN OPERATICNAL
' DAEDIATE

. XA m
CJTF SEVEN BNTWBTOK 4TOLL (ADATIR)

CTG 7.3

weather outlook as of 2705002 for Erave day follows: Clouds

and weatber: Scattered cuzulus, scattered cirrus, very widely
scattered showers. winds: Surface 10 15,000 feset, sasterly

15 %0 2C knots; 15,000 to 25,000 feet, easterly 10 to 15

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

to 50,000 feet, soutawesterly 20 knots; 60,000 feet pcrtoecestorly
10 to 15 knots. Radsafe outlook for Boiwetok and Ujelang very
favorable; outlook for Bikini cavorabls. Eequest you sake actiocs
on confirmation of executs order (Itex 38 Checklist). Ogle and
Graves and Reeves recomnend confirmation. Brutea iptarposes 0O

objectione.

—p—

LTCOL, BOMNOT LT COL € D BONNOT
czaTIF il TEUE CCPY:

R.A. BEousse
1t col., USAF

1/R: i~exbers jreaent: Greves, Ogle, nesves, Boanot, Epuss, veysare,
pr. Graves called 4dm Sruten. PLE



