
FEB 14 'S4 14:13 FROM KAMAN SCIENCES CORP TO 17@e2s58154 PAGE. 202,06

' QwyO-270-S4G 0 TEMPO
= C.7373

TBADQUARTERS Lap201
.4 JOINT TASK FORCE SEVEN

APO 187 (HOW), c/o Postmaster
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12 April 19540 #”

MEMORANDUM FOR RECORD

SUBJECT: BRAVO Shot, Operation CASTLE

i. PURPOSE: To make a matter of record operational as-
psets that were considered prior to BRAVO event of Operation
CASTLE and to analyze the resultant situation in light of
available pre-shot and post-shot infomation.

2. GENERAL INFORMATION: Operation CASTLE is planned to
consist of a series of seven detonations at the Pacific Froving
Grounds, which encompasses Eniwetok and Bikini Atolls. BRAVO
is the code mame that was given the firing of the first device,

/ SHRIMP, at 0645 MU on 1 March 1954, off Namu Island, 3ikini Atoll.

Subsequent to BRAVO detonation radioactive debris fell
on certain inhabited atolis of the northern Marshall Tslands.
Radiation intensities rose to levels sufficient to warrant eva-
cuation of four atolls and all persannel were removed from these
atohis to Ewajaleic in accordance with the operational emergency
plan of JTF SEVEN. Areas evacuated and gamma dosages received
are indicated below:

ATOLL POPULATION DISTANCE FRO DOSES PESETVED
GROUND ZERO

Aillinginas 1? 79 TW 80 R (computed)

ERongelap . 82 100 NM 100-130 R (camputed)

Rongerik 28 # 133 Ny 49-98 R (film badge)

Usirik 154 270 NY 17 2 (computed)

(#) 28 American Service personnel; £5 USAF Weather Detach-
ment plus 3 USA Signal Corps persannel.

All evacuees are under competent medical care.

Be PREVIOUS EXPERTENCZ AND CHARACTERISTICS OF NUCLEAR
DETONATIONS: xadioactive debris {fs an inherent characteristic
of all nuclear detonmations. It originates frem fission fragments
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which are the residue of bamb elements and surface materials,
soil and water, made radioactive by accompanying radiation
fields. Debris is sucked high into the atmosphere by artter
winds of the explosion. ‘here this radioactive debris will
fall is a major pre-shot consideration and primarily influences
the decision to detonate a nuclear explosion at a certain time.

The area over which radioactive debris is spreac anc the
intensity of fall-out on the ground are determined by the yield
of the explosion as well as by wind pattern since the larger
the yield, the more surface materials are sucked up into the
¢loud and the more fission fragments are available. The rela-
tionship between yield and fall-out is known only qualitatively.

4.  PRE-SHOT INFORMATION: The operational aspects of the
BRAVO experience were planned and canceived in the liaht of
experience gained from previos operations. These factors were
considered:

a. The basis for forecasting where fallout will go
ig exDerience gained from overseas test operations CROSSROADS,
SANDSTONE, GREENHOUSE and IVY and to a certain extent from tests
at the Nevade Froving Ground. Prier to the firing of BRAVO,
only one megaton yield device (IVY-MIKE) had been detam ted.
Although conscientious efforts were made to document the fall-
out from MIKE, only about 5% of the total debris could ever de
accounted for.

The technique used for forecasting fallout pat-
terns is to consider the cloud as a small area source (about a
15 mile radius); then add vectorially forecast winds from the
surface to approximately 100,000 feet. The next step is to
outline an area on the ground where faliout is expected. This
area is computed by taking into consideration particle aize,
diffusion into the atmosphere, wind pattern, yield and source
radius. Such patterns have seen largely confirmed by experi-
ence in Nevada as well es by the meager data available hare.

b. The most probable value of the yield fromQD
was predicted to be three to five mogatons or one half tas
value of the IVY-LIKE yield. The upper limit of qQyyig@fyiela
was considered to be of the order of aight megatons.

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

ad. The upwind intensity of radiation levels et vari-
ous distances was considered to be of the same order of magri-
tude as for IVY-MTKE. Radiation versus distance lines were
transposed to Sikini Atoll.
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7
e. A critical problem in predicting fall-out in-

volves forecasting the stability or lack of stability of the
wind pattern after snot time. Since radioactive particle tra-
vel is determined primarily by the winds at each level, it is
required that winds must be fram favorable directions or vary-
ing within the outer limits on Savorable directions during the
time of fallout. The criticel fallout period was considered to
be on the order of twelve to eighteen hours for significant
fallout to occur. The variation in time arises fram considera-
tions of wind shear, with more diffuse and less significant in-
tensities at a given time associated with large angular and
speed shear. For this reason, it was required that actual wind
observations and forecasts immediately before shot time and
throughout shot day be continuously considered in their relation
with the forecast conditions for the first twenty-four hours
after the shot.

§. PRE-SHOT BREEFINGS: The following were presented at
the pre-shot command oriefings:

a. Weather

Weather conditions during the five days prior to
BRAVO indicated a favorable trend for SRAVO day with easterly
winds below 15,000 feet and winds of a southerly camponant
above. The situation vresentsd at H~6 hours for the subsequent
2¢ hour period (18 hours after shot time) was satisfactory. The
24 hour period to begin 18 hours after shot time was predicted
to give an unfavorable trend as northwest winds were forecast
for the 10,000 to 20,000 foot levels.

b. RedSafe

(1) Resultant wind diagrams including latest
observed winds and forecast winds for H Hour and the 72 hour
cloud trajectories, which gave a fallout pattern in a narrow
sector to the east northeast and a wide (140°) sector to the
south with very slow resultant winds. (See Figure 1). gm -

(2) Surface radex, H to H plus 6 houdtws (See

(3) Outlooks for:

(a) Biking: Unfavorable; Eniwetok: Favorable;
Ujel ; Favorable, and the native populated atolls in southeast
quadrant from ground zero favorable, since resultant winds in
the direction of thexe areas were considered too slow to move
Significant fallout to the atolls involved.

Figura 2).

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

= x—>-
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(ce) Air toutes through Wake and Kwajelein:
favorable.

(4) Surface routing inside 500 miles consi-
' dered in its relation to all kmown transient shipping: favor-

able.

ec. Setentific

(1) High altitude sampling operations - favor-

apes (2) Light transmission for scientific experinents
favorable.

6. CONCIOSIONS:

a. Laok of fallout information from previous shots
of comparable yield was a serious handicap.

bd. The yield ofEDwes three times the most pro-
bable value and twice the probable upper limit with the result
that more debris was carried up and diffused over a much larger
area than was toought possible.

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

ad. The radioactivity of the debris can be considered
proportional to yield. Radioactive materiel in the SHARD
cloud was thus two to three times was was expected.

@. An appreciable fraction of the observed fallout
oan only be accounted for by agsuming that it originated in .
the stratosphere. For such particles to reach the ground at
obServed times, their diameter must have bean in exeess of 100
microns.

2. forecast for shot time winds at shot time was
essentially correct. Variation from forecast trajectories was
approximately 10 degrees in significant upper levels; unfor-
tunately, the variation was in the wrong direction (See Figure
3). The small variations observed at lower levels were also
in an unfavorable direction. Nevertheless, the accuracy of
the winds alomt forecast approached the limits of accuracy of
the wind observations themselves and ware well within the nore
mal forecast error.

g@- The fallout pattern extended from the Bikini
atoll to the east northeast. Considerable widening of the
pattern took place due to diffusion. The intensity of che

4
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pattern on the ground was due primarily to superposition of
mushroom cloud fallout on the stem cloud pattern; and the
superposition can be attributed to the narrow cone within
which the winds were acting. The theory that a significant
fallout does not come from the stratosphere is not sudstantia-
ted by the facts of BRAVO.

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

7. EVACUATION: Evacuation took place in accordance
with operational emergency plan and without incident. Evacua-
tion was not effected prior to detonation because no signifi-
cant fallout was expected on inhabited areas.

ALVIN C. GRAVES P. We. CLARESON
Sefentific Director Vajor General, U.S. army

Commander

.6 Incls
1. Figure 1
2. Figure 2
3. Figure $
#. Tab -rAr - Weather
5. Tab »By - RadSafe, Narrative Sequence of Events
6. Tab »C» - Medical (plus addendum)

kK TOTAL PAGE. GBH ek
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MELORANDUZ PCR RECORD:

ee
1 wareh 1954

SUBJECT: Command ariefing, 1100, 28 Februsry 1954

Members present: Gen Clarkson, Gen beSinley, pr. Graves,
Ads Bruton, Col Cowart, Lt col Harbour (in lieu of C7 7.4)
Capt Maynard, Lt Col Bonnot, and Lt Col Bouse.

1. In general, the hodosgraph gare a forecast surface radex
in the low levels ( zero to 15,000 reet) at about 59 siles in 6
nours, geasrally orientated to the west south west in assecryisate-
iy a 30 degree sector. Io the high Levels, the radex gave a 6
hour pattern ceatered on approximately 65 desrees in a carrow
conmé approximately 20 desrees wide.

2. The 72-hour cloud trajectories indicated all leveis is
@ parrow band generally 65 degrees true from ground zero excest
the 10,000 foot level moving generally east toroaigh norte to
west and a 60,000 foot level moving soutaovest and thea west.

3. RadSafe outlooks were gives es follows:

a. Bikini atoll:

db. Eniwetok atoll:

Ce Ujelang atoli:

a. Native atolls in southeast cuadrant:

e. CGe@ntrol DDE: It was reccomended tuat tue Costrou-

Favorable.

Favorable.

Very favorable.

de coved frum-@ position 90 miles Test cr Ground Zero to & pCsi-
tion 230 degr@gw True, 90 tiles fra= Ground Zero.

f. ATF ani toe Yacs:

courses fran about F minus 24 sours +0 = slus 2 Sours wes we rett..
Tas plot or the Yass ats 47P

In general, from ab:ut 3 cisus 5 to edout = minus 3 scws +20
Pare *. a}

ATFs and YaGs cOurses run approximately -5 to 20 atles orcs sae

armed device anc the gtr departs from a positica Ca t26 €-58 Ce

low eltitude radex at edout E ciaus 1§ poursto 8 pos.tics | :

imately 35 miles south of ground cero 4% = pels 2. Tse asveses e
.

of t26 YaSGs and gTF were presented fc> wiaterer coogié.retica

was necessary in view oc the

the redex.

ny
ae close proxizity %O tse sevice ese

a

8

Very fevcretis.
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& No closure was recommended cs air and surface
routes through aks and Kwajelein.

he No transient shippins was reported withia 55°
miles of Ground Zero. It was ;ointe’d our that 3 einus 2 asd B
minus 1 P2V sweep hed been sent out on headings of 306 decrees
and 330 degrees respectively. This was bdesed of eariler cfose-
casts. Since the wints shifted around to e sarrow band to the
ENZ, it was recommended that a 3 day PeV sweep along a beariug
line approximately 65 desrees be laid on.

“4. It was recozmended thst CINCPAC be a:svrised or «he
following:

(1) 72 hours trajectaries.

(2) Very favorable outlook for native populetioes.

(3) No interference os the eir and surface routes.

je It was recommended thas no change be sate in the
position of ths task farce ships.

LL. In summary, it was recommended that RadSate contitioas
be considered very favorable on all points, but only <avorabie
eat Bikini shot atoll.

R. 4. HOUSE
asB Cel., Usar

Redsafe Officer
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1 Waren 1956

MEMORANDUM FOR RECOSD:

SUBJECT: Command Briefing, 1800, 28 February 1954.

embers present: Gen. P.W. Clarkson, Dr. &-C. Graves, =F.
Ogle, Dr. D. Sewell, Gen. FB. LicGinley, hr. J. Reeves, Cal.
Cowart, Capt “aynacd, t+ Col Bonnot, Lt col House.

l. Ym general, the 1100, 28 February 1954 brisfing vas
confirmed except indications were presented that canditiocas vere
getting less favorable.

2. It was asreed to let the execute decision rezain firs
until the midnight oriefing.

R. 4. HOUSE
Lt col., USaP
pad Safe Officer
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lL March 1954

MEO>=4NDUM FOR RECORD:

SUBJECT: Command Briefing, 0000, 1 March 1954

Lenders present: Gen. P.W. Clarkson, Gen. B. UcGinley,
vel. He Estes, or. A.C. Graves, Dr. W. Ogle, ar. J. Reeves,
o>. De Sewell , Capt. W.L. Koickeroocker, Col. W.S. Cowart,
Capt. R. a. Maynerd, Lt Col C.D. Bonnet, Lt Col R.&. House.

1. Io generel, the forecast presented at the midnight
briefine was confirmed, except tnoat in the levels beswen 5
end 15 thousend feet toe forecast was light and variable. Is
an atterpt to celizeate direction to these winds, it was
determined that the best forecest that could be given was for
vue 10 thousand foot level. This was forecest to be westerly
ét 10 knots as the cost pessiszristic situation. Consequectiy
woe bososgrerh plot vas zade using the 10 thousend foot westerly
wind in arder to present the most pessimistic situation which
would occur. This picture save resultant winds in the direction
of Ecngelap end Rongerik, cowever, it was cansidered thet the

Qistence to Ronselap and Rongerik cocpared to the resultant
Wiad speeds were suco that no fall-out snould reach those atolls.
From the forecast hodiogreph the time of travel to Rongelap w-uldé
ceve ceeo about 12 to 15 hours. The hodograph plot did bowever
scow that certeinly Takr site would ce heavily contarinated,
end most likely NaN. The hodogreph gave two general fall-out
areas. ‘The lower level running from 260 degrees around throug
south to 90 degrees with a six hour fall-out line in the directica
cf the populeted atolls in the southeast quadrant about 15 te
20 miles out fram ground zero. The high level redex ran frca
about 45 degrees to SO degrees with a six hour fall-out line to
7C miles. (Since the 6 hour fall-out lines were computed on abdcus

icc micron particle size, it vas recommended that the di stance

ne doubled for safety. This acounted to considering particle
sizes dovn to about 70 microns).

/

2. N@ ekange in the 72 hour cloud trejectories.

3. BdMSare Outlooks were =odified as follows:

a. Bikini atoll was changed from favcrable to unfavorable.

be Eniwetok etoll recained very favcrabdle.

c. Ujelang etoll remeinec very favorebdle.

a=
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a. Native atolls in the southeast quadrant were dise
cussec at this pcint and elsewhere in the briefing. The met reeult
of the forecast was that these atolls shoul: renain favorable cue
to the forecast lons time of travel for fell-out to these rieces.
Specifically, Wotho and Rongelap vere coirsidered by sease and
position, tnese being the closest native populeted atolls in the
vicinity of ground Zero.

@. Control DDB: "Ko change recoxnnended cover the changs
zade at the 1100, 28 February briefing. ,

tf. TF: It was recommended that toe atTrs B¢2 hour
position be changed from 35 miles outh of GZ to at least 50 eiles
south of GZ.

g- No closure was recommended on eir and surface
Toutes through Vake and Ervajalein.

he. No further shipping was rercrted within 500 miles
of GZ. .

4. gm advisory to CINCPACFLT and CINCPAC was recocmecded
in confcrmance with the above, .

3. Task Force Ships: It was recommended that, due to the
close proximity of Task Force ships to the outer edge of the siz
bour fall-out, these ships be moved further out on ea radia. line
to at least 50 miles.

4. In summary, it was recommended that PadSafe conditions
be consicered favorable on all points, and unfavorable for Bikini
shot atoll.

R. A. HOUSE
Lt Col., USaF
nadsefe Officer
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1 Vareh 1954

KEYORANDOM FOR RECORD

SUBJECT: Pinal Teather and RadSafe Check, 0430, 1 March 1954

Lesbers present: Gen P. %. Clarkson, Gen 0. P. Weyland, Dr. &. C.
Graves, Gen. H. Estes, Dr. W. Cgle, De. D. Sewell, Mr. J. Reeves, Col
W. S. Cowart, Cam PR. A. Maynard, Lt Col C. D. Sonnet, and lt Col B. A.
Foase.

 

1. The original forecast made at cidaizht (both weather and radsafe)
was considered the best available conmlition for snot tim.

2. The geeral recasmendation for this briefing was one of minisizing
the effects of the low level oortherly and westerly winds. The recomenda-
tions as givea at the ridnicht briefing were restated.

Vator
BR a. HOUSES
Lt Col USF
RadSafe Officer
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DISCUSSION OF CFP-SIiTe FaLLOUT

Fallout off-site followed the pattem immediately established at
and adjacent to the proving ground where the cloud in general acved
east north easterly with prevailing winds. Task force ships southeast
of NAN received the first fallout, being an the southern edge of the
main strip of contamination. Fallout on the ehips ranged from ine
tensities of 1500 millircentgens per hour oo the BATROKD which was
closest to the center of the fallout path to a fer millircentgens per
hour on vessels farther south,

Pallout began at Rongerik Atoll at 1348 hours, 1 March as show
by a self-recording radiation detection station placed there by the
NYOO AEC and operated by personnel of the Air Neather Station. This
instrument went oft scale at 100 mr per hour at 1418 brew 1 March.
Based upon query from air weather personnel a aomitor was dispatched
with the supply PEM on the moming of 2 March. A ground reading of
2000 nr/hr was obtained at 1115 by the mmitor who evacuated 8 of the
personnel on his own initiation and recomended eracuation of the re
mainder as soon as possible based upon the high radiation levels. This
was coocurred in and the remaining 20 were evacuated by Fal! at 1645,
2 March. Calculations estimating the dose received indicated that per
sonnel evacuated at 1115 would have received 85 r agd the recainder

95 r. This was in fair agreeract with readings of fila badges on per
sonnel, Maximum film badge reading was 98r representing 3 am, 52r
for l, 4ur for 1, 4Or for 9. Average dose for all personnel, 54 roet~
gas.

Inasmuch as the data from Rongerik is the only data showing exact
time the fallout occurred at any location east of the proving ground
and adjacent to populated islands affected by substantial radiation,
ite 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 appended in the medical
tab.

Survey of Eongelap was made by Pattern sBLE of Security Patrol
Scuadron (Patron 29) with NYOO Seintaneters aboard op 2 March and found
an estimated reading of 6750 ar/hr. (Later calibration for aerial survey
equipment revised this to 1350). Sased on this and its proxizity to
Eongerik it was decided thet it would protabiy be necessary to evacuate

the atoll. Consequently, the PHILIP, DDE 498, was dispatched to seach

Pongelap on the moming of 3 March. In the seantine a PR was sent to

ground survey the atoll and at 1830 hours, 2 Laren, their grouna survey

showed @ reading of 1,00 miliircentgens per hour. Caleriation of asage
to 3 laren incicated about LO roexntgass so the orcer to evacuate was

given. The destroyer PHILIP evacuates the satives by 0935 to 1025,
3 March. Calerlatian of the total dose indicated that 130 roentzens were

received. Detailed calculations are appenced in the sedical tab. 4 total

of 65 natives were renoved, 16 natives (the old anc sickest) by PSL and

49 by DDE.

it
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Inasmuch as soce natives of Dongelap vere reported to be or
ainrinae, tne atoll was surveyed, 17 natives locetea, and an intensitrLF lt=

of 445 arynr Was found. Evacuation was complete by 1400, 3 Marek. The
cose computed for this grour is @0r ana details are eppended.

 

aeriel survey of Utirik by a5Lo Fattem iccicated 620 mr/hr at
2651 prs, 2 Uarch (later re-calibrated to 2&0 cr/nr). Go 3 Larch 1245
ground survey indicated 160 mr/nr. Decision to evacuate based upon fact
that estinated dose at tine of earliest evacuation would be l3r. <Evacu-
ation complete 1245 hrs, 4 Larch. Estinzate of dose to actual evacuation
time was 17r. 154 natives were evacuated. Calculations appended in the
medical tab.

The only other populated atoll which received fallout of any con-
sequence at all was Ailuk. ASLE Fatter indicated 95 mr per hour at
1845 brs, 2 March. Pased upon the best esticate of faliout time it was
calevlated that a dose to infinite time woule reach approxizcately 20
po@itgq@.s. Calaccing the effort required to move the 40) inhabitants
against the fast that such a dose would not be a medical problem it was
Gecided not to evacuate the atoll.

Indicatiozs from aerial surveys indicatec substantial falisct
oecusred on the unpopulated isiands of Eikar and Taka.

Very cinor faliout oceurred in a@ southwesterly and westerly directioca
on Eniwetok and Cjelang atolls but levels did not exceed 1&ar per nour
+ Eniwetok nor 32> per hour at Ujelarg. This was apparently very fine

particuiate matter carriea by the low trade wind cazmonet.

& detziled plan was sade to maxe ground surveys of al) islands which
had fellout in excess of lOrr per hour at estizated fallout time to pro-
vide inforzation as to decay rate and werification of estimation of coses.
Gater and soil sarcples from these surveys were shipped by air to EASL, kT
Operations Office, Attention: Mr. Werril Zisenbud, for detailec anaiysis.

Qdanue
B a. HOUSE
Lt Colenel, USAF
Ch. Tech. Br., J=3
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CLOUD TRACEING CrePaTIONS FOR BRAVO

8 vareb 1954

de. SUMMARY:

The BRAVO air nad Sefe Operations were conducted
essentially as planned. No hazardous air costarinations were ene
countered by aircraft other than the samplers. Several aiscratt
and crews were exposed but the levels encountered appear acceste
able from both a health and a decontarination aspect. Coszsunica-
tion and control difficulties made it difficult if not impossible
to forecast the fallout in the Rongerik/Rongelap ereas. Steps
have been taken to remedy the defects whick became apparent during
BRAVO operations.

2. GEN=PAL: '

Cloud tracking information for BRAVO was derived fran
Tive sources. The manner in vhich each of these functioned Curing
BaaVO will ve discussed individually in subsequent parasrepis.
Thsse sources were as follows:

Sampling aircraft reports.
Sweet-sour reports.
Speciel Cloud tracking flights.
Weatcer reocnnaissence flights.

3. SAMPLING AIRCRAFT REPORTS:

These reports were monitored and recorded by Bac Safe
personnel ebdoard BOUNDARY TARE frac plus two thru plus seven
hours. Information derived from these reports indicated ths
sazpling aircraft were working the South and Southeest edge
of the cloud and therefore stayed in the immediate viciaity of
Ground Zero. Because of the altitude of the satpling operations

(30,000 - 45,000 ft) thare is little relation between ths Cpera-
tion of ge aircraft and subsequent air o> ground contacination.

This cate@g nowever, does assist tos sir Pad Safe Officer £n od- .
vaining ‘owerall picture of the dispersal of radicactive seterial.

No report#ofr cloud uovement were received 2rom tbe control 3-36

aircraft. . y

7

Le S.EET©SOUR_ REPORTS:

hese reports are subzitted by any eircract eScounsering

radioactive contamination and =ot reporting by otaer reacs. a0 -

such reports were received during BrsVO. Tris is nos spr. 8-26

since aircraft other than the satplers and trackers (report 3g oy

otaer means) seak to avoid ereas in woied coataninet.o3 is sage

pected.
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9- SPECIAL CLOUD TRACKINS (WILSON Gets: :

a. The first of these flights, Wilson 2, wes directed
by Rad Safe to pre-planned post-shot seerch. This requires tre
aircraft to ramain in a holding pettero track apprcorisetely 50
miles West of Ground Zero from plus two to plus five hours.
This portion of the track was designed for the surpose of ceo
tecting radioactive cloud movements toward Pciwetok atoll. os
BRAVO the maximum activity encountered was less then 15 cr/hr.
Through a sisunderstanding of control procedures, Willson 2 ovese-
stayed in the holding pattern. When Rad Safe realized this fect,
CIC was requested to order him into the previously designated
search settor at once. The delay, however, resulted in tris aire
craft being well behind and to the North cf the clout sescects
thet must have caused fallout on Rongerik eod Rongelap. at 155%
the aircraft reported its maxicur reading during this fligtt. Talis
wes reported as beins betveen 500 and 1000 ar/br approxzinacely
150 nautical miles from Ground Zero at a ceariang of 50 desrees.
This and the subsequent deta appeased to verify the forecast cloud
trajectories woich incicated the upper cloud segments would lesre
sha PPG om an approximate bearing of 70 decrees, thus avoiding
the populated atolls. Wilson 2 sudsequently reported ic-fligEt
difficulty with the instruments used.

be On the desis of the results of the Wilson 2 flight
the second cracker, Wilson 3, wes instructed to searctk the sass
general area but to proceed further East to define the rate o&
cloud movement. 4t approximately 2000 information was rece.ved
indicating the possibility of some contamination in the Roncerik/
Rongelap area. 4 message was immediately dispatched to T¢ Fb
requesting Wilson 3 to alter his searco area in such @ manne> as
to cover tos populated area to the Rast. Communication deleys
prevented Wilson 3 from complying with the request. This plus
the fact that no exact instrument readings (instead a range of
readings) were reported made interpretation of cloud tracking
Gata difficult. 0

Ce Subsequent Wilson flights ( fcr plus one day) were
cancelled when it appeared that no air ecotazination protler exe
isted at that tim. /

as

6. WEATHE RECONNATSS&I.CE FLIGETS:

Two Petrel Juliet Weactter reconneissence fl. gts were

flown on plus one dey. These flights were Slom to tas Sostsans

to toe Southeast and indiceteé essentially zero air cozta==ac.cse

2

nen



    
7. AFOQ4To1 FLIGHTS:

aPOaT~l sponsored flights from Fawail indicated eae carle
mum air contamination of less than 1 ar/br in that area, (3 sarcdh(.
Sinilar flights from Guam reported tenths of an ar/hr as ea sari-
mus reading. This vas encountered & arch, 100 nautical ciles
west of Fonape at 5000 ft.

8. INFLIGHT EXPcSURES:

aS expected, several aircraft, including samplers,
cloud trackers, evacuation aircraft and P2V security sweep eire
craft, encountered areas Of air contamination. ™m all cases it
appears that the sxposures were well unier task force lizitaeticscs
for a tealth point of view. tandard decontamination proce2ures
are expected to be effective so thet all aircraft srould be re-
turned to service well prior to the next shot. The PeV security
sweep sectors will de modified on future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

Be The Sir Rad Safe operations for BRAVO were generally
successful but several changes in procedures are being sede (see
below) to provide more timely and accurate data.

be No hazardous areas of air contamination were en- na
countered although fallout in the Rongerik/Rongselap area would
make it probable that such contamination did exist for a s=ort
period ef trose atolls.

ater

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

d. Lower search altitudes may improve the ability to
corkelate air contaminationwith.subsequent fallout.

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

ME tn ciignt exposures of Task Force personnel erpear
well wit established limits. .

10. RECOMINDATIONS:

ae. ACY conzvact is required between BOTDARY Tan acd

WILSCN aircraft to insure ocetter data reporting ant ccatrci.

(This has ceen requested).

bd. A TIB radiac instrument should be carried ca e-l

WILSON aircraft and exact radiation reading should te te;cartec.

{Sas been- arranged).

Sea
3



oO. Lower altitudes should be employed ia tracking
operations. Will oe specified in future vector cessages.

w™

~

 

Air Rad Safe Officer
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10 March 1954

MEMORANDUW FOR 2SCORD

SUBJECT: Protection of Transient Shipring During Operation CASTILE

1. In order to provide protection for transient shipping ia the
Pegion immediately catside the Eniwetok/Bikini Danger drea during

factars vere established and a plan of
action placed in effect as follows:

@. Planning factors:

Operation CASTLE

(1)

. (2)

e be Plan:

(1)

ve
Le (2)

(3)

(4)

CaSTLE clouds more than 24 hours old should not be
hesardous

24 hour travel of a CASTLE clond should be approri-
mately 500 nantical atiles.

The Comaanmier in Chief, Pacifie Fleet was requested
to make advance diversions of shipping cuteide a
sectar area from southwest clockwise through north
to east to 500 nantical ailes from grounm! sero fros
H to H plus 24 hours.

P2V aircraft were planned to sweep the significant
farecast sector of cloud travel, using visual and
search radar methods of sightings cat to 800 nac-
tical miles on De2 days, cat to 600 nautical alles
on De] day ani, if necessary, in front of the cloud
can D day. P2ZV aircraft crews were directed to efo
fect diversion on ell ships sighted in the sectar
area on D~l and D day.

WB-29 aircraft on rcutine weatber reconnaissance
missions ware directed to report all sightings of
surface shipping encountered. Ald sightings vere
to be relayed to the Radar center (CIC USS BATZOED)
in the 7G 7.3 fleet.

P2V aireraft emi destroyer security sweeps vere di-
rected for the Bniwetck/Bikini Danger srea. Infor
mation froa these sveeps vas chanseled to the Aaiar
center (CIC USS BAIROKD).

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

(5) Information from all the above sources wus channeled
into the taak farce headquarters for evelnatice and
consideration at the Weather/Radsafe Command Brief‘ngs.

2. The results of the abowe efforts for ERUYO were as follies:

a. 41) known transient shipping was diverted outside the
hazardous fall-out area. The Petapsco (40G-1) ons sailed
froma Eniwetok to be out of the hazardous area by shot tim.
The Trust Territory ship W/V Roque was cperat outside
the designated sector (from Kwajalein to Utirik), arriving
at Utirdk on the marnirg of 2 March 1954 and departing Uti-
rik on 3 March 1954. The Roque wes subsequently located
and nonitored at Majuro and fouml to have insi gificant
levels of radiation, The Merari was exrcoute from Eonclnla
to Eniwetok tut. well cateide the designated sector crea at
shot time. The Merapi was monitored upon arrival at Eni-
wetok and found not contaminated.

be Based on the forecast significant cloud travel (forecast
made on the night of B-3 days) the PZY sweep for B-2 days
was directed along true tearing 300 degrees from ground
sero. No ships were sighted on this sweep. Sased on the
Be2 day shot time forecast, tre P2V sweep far Bel day was
directed along true bearing 330 degrees to a distance of
375 nantical wiles. The reduction in distance was tased
on forecast reduction in resultant wind speeis. This swee; can
tacted the USS General Patrick at 17-318, 162-C3E on course
266 degrees, speed 16 kncts, et 1204N, 28 Petruary 1954. ds
she would clear the designated sector by shot tine, ste was
not diverted by the patrol aircraft. Based on a re-Screcast
(made on Bel day) of the significant cloud acrenert for B
day, it was decided to search in advance of tke cloud along
bearing 65 degrees true froa ground sero out to 600 nautical
miles. Two P2v's were used. The first of these becaze con-

taminated early in ite aission and was forced to return to

base. The second was directed to pick up the searck in the
approximate location of the previous abert enc carvy it out
te the 600 metles. The only ccntact reported by these air-

eraft was the Patarsco (A0G-1) sighted at 12-21", 170-c23,
at 1935M, 1 Warch 1954, course 3C degrees, speed IC kote.
The Patepsco was turned to an easterly beading at 2030K, 1

March 1954. ‘The-Comaender in Chief, Pacific Fleet was ad-

vised later to have the Patapseo conitared upen arrival et

Fonolula in the event « check exroute could not be eccorplisbed.

ee
t
d
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Geleeitipe:

MEMORANDUM FOR RECORD (Cont'd)
SUBJECT: Protection of Transient Shipping During Operaticn CASTLE

a.

Between 2% February and 1 March 1954, WB-29 aircraft re-
formed weather and cloud tracking eissiong in all four
quadrents from ground sero. Ho surface shipping was sigrted
on these alissions, three of which were flow to the est
northeast of ground sero, cne cn 27 February and two ce 1
Mareh 1954.

The P2V and destroyer search of tke Enivetok/Bikini Canger
Area madem contacts. As a matter of interest, a destroyer
secarity sweep on 17 Feburary 1954 encountered one Japanese
fishing vessel, the Hlyagikenajinoickoopiramara, 26 nantical
miles on true bearing cf 40 degrees from Enivetak Islant.
This ship was escorted toward the northern edge cf the Dan-
ger Area and left on course 315 degrees, 9 knote with the
recommendation that air patrol observe its subsequent acve-
ments. So further contacts with this ship were reparted.

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

Qe
R. A. HOUSE
Lt Cal, USP
Chief, Tech Branch, J-3
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RN -O0T FO RAVO EVs
(Combined Analyses - Izusdiate and One week after BRAVO)a

1. Genera). The pattern of ultimate fall-out of radicective sarticles
has been established utilising in the cases of the most critical area (4.6.
bearing about 050° True, clockwise to 120° True froa Ground Zero) the follows
ings

a. Aerial survey by P2Y ezploying NYOO-a3C survey equipment, with
readings in ar/hr extrapolated to ground level.

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

Ce Resultant wind pattern to establish best wind for period froe
3 aims 1 hour (USS CURTISS Observation - BIXINI) to H plus § hours (Reagerix
sounding) together with the 8 minus 34 hours (Rongerik 030Q!) to piece cocether
the wind pattern above the tropopause,

de Since the Rongerik (NYOO-42C) survey neter trace established
initial tine of arrival of fall-out, this tise was used in coordination with
resultant wind et the cloud level which rassed over Rongerik. This level was
25,000 feet vector. Its average speed from Ground Zero calculated fros
resultant wind plot sas 10.4 niles/hr. At first, there was considerable
difficulty in making fall-out arrive from the stea of the atomic cioud (5
55,000 feet-tropopause) at Rongerik in 8 hours. The 10.4 miles/hr above
would make cloud arrive at Rongerik at about = plus 12 hours. fowever, by =e
method of plotting the entire cloud height (which is believed to be e>cu:
100,000 feet) for which there were available winds to 45,000 feet, and with
the assumptions listed below in constructing shadows (fall-out) of stes and
muah>ooa, there are obtained 2 areas - elliptical in shape, generally east of
Ground Zero and superimposed on each other (Appendix I). ‘The sugges-ed fali-
out area (blue) for the stem is oriented about 070° Trae froa point SB of
Ground Zero, distant 35 miles and with a 200-nile major aris, 10-si-s xincr
aris with a series of extremely hot elliptical exvelopes ezanating “roa Uroud
Zero out to about 110 miles. Superimposed on this area (red) is <be s.ggested
sushrooa fall-out pattern which is an ellipse oriented O80 True, 4) stiles
from Ground Zero, najor axis at least 180 ailes, =inor axis 45-0 sites. It
is assumed thetiythe cloud dianeter in the sisnroos for the veriod is ::est‘oa
was at least Tagr00 miles. This shows therefore, that <be early [ei~c= at
Rongerik could easily from the sushroca - large paszicsles oy = 7.3 8
hours, and since’ the superimposed fall-cuts Orcs stez and ssssrecs crcss 8
northern half of Rongelap Atoll, one would expect these islancs <2 te excees-
ingly high with their radiation levels, This sight Se likened to scavenging
of the hot stem nateriel by large particles “rcs tre cropopause acc ascve.
However, the major hot fall-out eletest sust cose Sros <0 stea debris.

The assucptions used in the rough constr-ction of the eilipse fcr <e
whole cloud ares (LtCol Lulefian report on Pell-cut - ARDC, SOCHET, RD):

.

Tnclos:ure 6 1 pe
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(1) If wind shear is <10° for the levels in question, ainer

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

(2) If wind shear is >10° but < 120, minor axis is ¥ of asfor
axis. This is case for 20,000 feet winds to tropopause, and sosemat less
for 65,000 to ¥5,000 feet winds.

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

CONCLUSIONS

Le From overall fall-out picture, it is concluded that fall-out say
have reached Rongelap Island and Ailinginae later than the pessizis<ic tise
of B plus 5 and & plus 4 hours, respectively.

2. From initial land surwey reports on icngelap Atoll with <evels at
Erippa Island (NB part of Atoll) still at 2.8 to 3.5 r/hr on B plus 7 days,
the picture far heaviest fall-out patterns north of this area 1s estab: iszed.
The relatively light fall-out at Utirik (253 of the hot area), bizher levels
of intensity at Bikar (East and downwind of the hot ares, i.e..6 r/hr et 3
plus 33 hours almost in downwind line with the superimposed ellipses or bot
areas but definitely beyond the hot stadow), confirm the belief in che esssced
area of hot fall-out pattern above. otso (SSE of the area and fres Gro=d
Zero) received practically nothing because resultant vector wind speed fros
whe stem and, perhaps some of the mushroom fringe, was so low ‘n velocity
through the SE to South from Ground Zero. Imivetok >eceived at about £ pics
ll hours a baild up to about 10 ar/hr for a period of abcat five hours.

3- This type of analysis gives a feeling only for pattern of fall-aut
because it does not tell exactly rhen the fall-out arrives. Eowever, :* 4s
apparent that the 200-200 plus roentgens lifetize cosage line essed on or
close to ailinginae, Rongelap Island and Nongerik which are at 20-100 ailes
in cases of Ailinginae and fongelap and 130 miles to Rongeric froa round
Zero. The 1,000 plus roentgens lifetize dosage lines are exceeded as cue goes
north from Hongelap Island to northern islards of that atoll. This analysis
is based ons (1) logical use of wind patterns existing during shot tise to
fall-out, (2) multiple snot (tower or ground) fall-out pattern date fos
Nevada Proving Grounds over last 3 years, and (3) experience and deta S>03
IVY-MIKE (limited cross-wind and uprind) and CaSTii-siayC itsell.

»
4. Ronghpik radiation intensity levels are ‘mown at cases and evcsuatics

time; caleulated roentgen dosage agrees with actual observations fro= fic3
badges at this site

5. The heaviest fall-cut pattern was expected to pass soreh of (a and
eest cortheast from Ground Zero.

Iselesure 6  
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6. The levels of radiation intensity at the distances of Songe-sr and
Rongerik were such higher than expected, and sooner than expected sixc3e
necessary information in this range of yield for surfece shots today is <0
result of some scaling, up from ztuch lesser yielcs, interpretation of upper
wind field patterns, coupled with forecast changes end experience of ind‘ivi-e
cow with such limited date as IVY-:0%5, GRESNSOTSE-D0G, EASY, s2= and

7. After seeing BRAVO cloud project pictures (taken from ap ei=plane)
with large quantities of visible particulate setter falling througe the
cirrus deck above the camera plane from tropopause and above, <ind date to
great heights (i.e. up to at least 100,000 feet) is a must for shot tise
since the fall-out problem for surface or near shots of large yields can te
a definite fimetion of the sushroom as well as the very hot stem of the cload,

sppandtns 0irrsapmanat
CaPt, JSY

I - Plot of General Fall-cat
Pattern.

T - Porecast and Observed Hodo-
graphs, B-2 to Bf7 days.

TIT = Tabulation of Time of Arrival
Data

IV - Hodograph Trend Date
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6. The lewels of radistion intensity at the distances of Zongelar and
Rongerik were much higher than expected, and sooner *han expected since
necessary information in this range of yield fer sarfece shots today is <he
result of somm scaling, up from auch lesser yielcs, interpretation cf upper
wind field patterns, coupled with forecast changes and exrerience of isdiri-
oat with such limited data as IVY-.02S, CREZNSCISE-D0G, EASY, SCS and

7 after seeing BRAVO cloud project pictures (taken from an ei=plane)
with large quantities of visible particulate matter Salling through the
cirrus deck above the catera plane froa tropopause and above, zind date to
great beights (i.e. up to at least 100,000 feet) is a mist for shot tise
since the fall-out problem for surface or near shots of large yields can be
a definite fimection of the mushroom as well as the very hot stems of the cloud.

sypuntin Pbfrrmaapaane!
CAPT, JS¥

I = Plot of General Fall-cat
Pattern.

T ~ Porecast and Ovserved Eodo-

graphs, B-2 to BS] days.
mm - Tabulation of Tims of Arrival

ta
IV - Hodograph Trend Data
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ICAL ASPECTS OF FALLOUT PROM vO

1. Medical evaluation of personnel exposed to the radiation fros
fall~ont in case of BRAVO depends to a great extent upon the accuracy with
which dosage can be computed. Based upon extrapolation of fall-out tins
from Rongerik data where the fall-out time was precisely determined by
automatic recording instruments, it seams plansible to emelude, after
making allowance for factors giving naxiama values of time and intensity,
that personnel were not axposed to dosages mich higher than calenlated.
This is particalarly true inasmch as Rongerik calculations were in good
agreenent with observed film badge data on personne) there.

2. The association of symptoms with a given dosage may lead to ex
roneous conclusions «ince such tabular relationships have been devised
only for whole body penetrating radiation given over a period of a feu
einutes. It is now generally believed that the symptoas in those tabule-
tions will appear with a mnaller dose than indicated. ‘These personne) aay
develop signs ar syaptons out of proportion to what would have previously
bees axpected but could be sanewhat tempered by the relatively slow dose
race characteristic of fall-out.

3. With respectto natives, due to the language difficulty, it was
extresely dozbdtful that information obtained by questioning would be re=
iiable.

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

5. Considering the personnel involved in exposure to radiation thay
can be grouped according to location:

a. Bongerik ~
wenty~eight Americans were exposed showing fila badge read-

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

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

pen would develop any subjective symptoms. Ons admitted to feeling badly

until reassured after which he adritted that his feeling was probably

psychologied&. First blood counts taken on D plus 1 showed a normal aise

tribution. Generalised lose of hair which usually occurs after 10 days

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

Levels of pereomme) contamination were not exceedingly high and inassmach

as decontarination was performed on D plos 1, bete burns are unlikely.  
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bd. RongsIap -

Sixty-five natives were evacuated to Kwajalein and aay have
received doses as high as 130 roentgens in a period of $1 hours.ta tailscase, the leval of radiation is about the level which might cause scae
symptoms such as nausea, vomiting, fatiguability and loss of hair for acute
doses. Allowing for the reduced effect fran low dose rate it zay happen
that symptoms as above will occur in individuals who were already 11] or is
generally poor physical condition. Readings of sicin and hair contaminationwere such that for this exposure tise spotty distribution of beta burns
could occur within several days. If this occurs, ulcerations might develop
which may require several months to heal.

Cc. AiLinginas -
Seventeen natives cn this island were exposed to ap

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

d. Thirty -
15a natives were evacuated to Kwajalein after receiving a

dese of 17 roentgens in 78 hours. Mo subjective systexic ayuptons or
changes in blood count were expected. Seta burns are umilikely but are
possible statistically,

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

f. Same other Lelands received fall-out exposing inhabitants te
inaignificant quamtities of radiation.

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

Personnel in the concrete bunxer on NAN island were evacuated
to ships afloat receiving in general coxzparable dosage to those aboard shize
all the tise. Based on readings taken aboard the ships it was estizated
<bet none of the ship's pereonnel would receive more than 10 roent gens
whole body ation. This doge would not cacse any general sy=ptoas of
radiation ef ss, however, decontazination personnel might have akin cop
tact with concentrated radicactive deposits and possibly sustain ciid beta
burns.

6 All native evacuees were held at Kwajalein for cbservstion ant
treatment should the need arise. The station medical complement took com
plete blood counts, zace paysical exacinations and tock histories. Captais
BS, 3. Haight, (MC), USN, a radiolcgical medical officer was sext to Cwala-
le‘n as caneultant co radiation effects to the staticn mrgeon. Daily ob
servation was instituted in anticipation of the arrival of a sedical group

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

x  
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7e The medical group arrived in Iwajalein a & March. It consisted

of military and civilian asdical officers and technicians fram the Naval
Medical Research Institute, the Armed Forces Special Weapons Project and
the 0, S. Eaval Radiological Defense Laboratory and was established as
Project 4.1, 20 13 of Task Group 7.1 with Comancer BE. P. Cronkite, KC,
USH, as Project Officer. Drs. G. ¥. Leroy and C. L. Dunham represented
the Division of Biolcgy and Medicine, AEC, and were to act as advisors to
Project &.1. A systematic organization was set up with a riew toward mo
airg @ sick call, performing blood studies, taking histories, making physic
eal examinations ami documenting the cases by means of records and photo=
graphy. Yeildings were furnished for these purposes by COMNAYVSTAKRA and
his Staticn Surgecn, Commander W. J. Hall, worked closely with the grap.
The establisheent of the investigating group of Project 4.1 was essential
aod desirable from several standpoints. All the zedical personnel were ex-
perienced in the field of etomic medicine having been participants in pre
vious testing using biological caterial as well as having had full tine
research projects along this line during interim periods. This allcwsa for
pecper evalcation of human effects toward correlaticn with cata on arimals
from woich a grest deal of cur ideas om hucan effects have been extrapcla-
ted. Parther, thay constituted an augmentation sedical group for treatment
“if necessary in conjunction with station medical facilities. dn additional
advantage was that alaost all of the personnel had worked together as a unit
om previcas occasions.

& Hene of the natives nor the Bongerik Americans had prelfainary or
emarly aysteric ayustone consistent with radiation sickness from large do-
sage of external whole body isradiation. A reported case of vomiting and
a fem cases of logs of appetite were oc significant considering the sudden
change in environment and dist to which they were subjected. ‘To relieve
the load on the station medical facilities, not knowing of the early arm
Fival of the asdical group, the twenty eight Americans were returned to
Erivetok to remain as octpatierts under the supervision of the Surgeca,
asx Groas 7.2. Elood counts were takes at approximtely three day inter-
vals. They remained asymptoastic altbough there began a depression of the
waite blood cells of mild degree. They were returned to Ewajalein a 17
March. During the early days of March all patients remined free of sym
temie symptoms attibutable te irradiation but there was a definite de
crease in <be uhite tbed cell count aore carked ip the Rongelap grocp.
the blood pictares of the Ailirgirae natives and the Rongerik Americens
were quite similar which was reascrahle considering they were exposed to
the same order of magnitude of radiation. ‘The Utirik group showed nothing
particuler Sym a sedical standpoint and were considered as a virtually
mortal satiwe population for ccazariscn porposes pending tics for ob-
taining base data from non irradiated natives.

By the thirteenth and fourteezth day a tendency to epilate
had become evident in the Rongelap natives icvolving mostly children it
within a few days it had arpeared in adults. The epilation was both patchy

and diffuse, confined mostly to the head and particularly in children the

scalp assumed a spotty appearance due to depignentation of the skin.

- C  
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A& about the same time that epilation apceared in th
grceup, emall skin lesions became noticeable on the folda of theneeketbs
forebead, shoulders, and arms. They appeared to be s-perficial and at
first were hyperpigmented. As tims went on, the lesions, which becase
blister like, began to peel leaving a whitish depigmented area in the
center. The asicin sanifestations continued to appear throughout the acoth
of March, all going throcgh the same cycle and involving aost of the nae
tives. The acst severe cases occurred on the feet with one exception -
one man developed & deep alcer behind one ear. By this time all of the
sicin lesions except the ear have virtually healed and it appears thet re
Pigmentation is taking place.

Sigiler findings tut in a lower percentage and at a later date
oceurred in the Allinginase group. One American developed what appeared
te be superficial radiation leaions on the back. They were hyperpignen-
ted and behaved as the cthers.

Tharcughoct, there have been no desonstrative systemic symptcas
other than an epidemic of calds in the Bongelap group. A few cases of
eecondary infection from skin lesions and some werxplained high fever
in children responded well to penicillin with no sensitization reaction.

The white blood counts reached a minimim during the latter part
of March with a late depression in blood platelets becoming apparent.
The level of the masean counts being well below normal mean courts. Lowest
counts were about 30,000 compared to a normal mean of over 300,000 for
the natives. There is a definite upswing in the extire blood picture of

both the natives and Americans at the present tins,

Qn about 20 March, several cases of radiation burns were reported
aboard beth the USS BATBOKO and the OSS PHILIP. Examination showed that

alacet all cases there were discrete areas around the belt line which

well to some lesions seen on the natives. History indicated

t these lesions devaloped sozetime between 3 March and 15 March. AL

im the process of healing with desquazation ami mild depigmentation

and were quite superficial. The whole body dose was less than 108 and

there were no other symptoms.

were

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

from 85 te 95B and were sent to Kwajalein to be observed by the oedical

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

findings agr blood changes. It is likely som discrepancy in badging or

wearing of Badges must have taken place as careful exacination of the

badges by densitometer revealed nothing masual in the radiation to which

they were subjected,

iz

tha

outset to manage all cases -n & ccoserver

y arose, avoiding experinentatica

time to perfora transfusions e:ther

Sick call was zmanaged

It was decided at the

tive manner, treating symptoms as the

with treatrent but being ready at any

of whole blood or platelets if indicated.

aa
a  
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where coaplaints were treated as though radiatian had not been presext.
Sicin lesiona were kept clean by surgical scap with excellent results lead~
ing to a minimm of secondary infection and rezarkably prompt healing, 3
is felt that this ecnservative reginen gave optima results and that all
patients are recovering satisfactorily. :

Detailed reports will be randered by Project 4.1 on all cases.
Detailed statistical analyses will be required to properly evaluate the
data derived. Urine samples which have been analyzed in the J. $. will
be corbined with this stady. A detailed study of characteristics of the
fallout sazples, shielding properties of the measaring instruments, and
weather analysis will be necessary before a acre exact dose of external
whole body radiation can be established. The study of all aspecte should
lead to a ach clearer concept of dose versus effect. The picture of exe
ternal gemma radiation with a broad spectral band, coabined with external
beta radiation, and internal hazard makes a very complicated proble is
the final report.

As @ corollary to imediate treatcent of the personnel exposed to
the radiation, evaluation of the hazard remairing upon rehabilitation anst
be investigated. To that end soil and water sazples, aninsls, plante and
other comestibles are being investigated with a view of deternining if and
when the natives may be retumed to their haze atolls.

411 personnel who have been involved in large dose exposares and
those whose dose was small but who may bave to reside in an active area
should be observed over a long period of time. The first year fallowing
the tests, re-examination should be at quarterly intervals. This has been
discussed with the Director, Division of Biology and Medicines, AKC, who
advises that it is the intention of his organizations to maintain a period

Le observation aysten.

In sumary, natives froa adjacent atolls and imericans from the
Task Force were exposed to radiation in doses from a few roentgens to

appracimately 150 roentgens. Some of the more heavily irradiated may be

considered to have been borderline from a standpoint of seriousness.

£12 should recover from the effecte of the axposure.

hhoJPup
Colonel, Medical Corps
Staff Surgeca
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SULEARY GF WEATHER SIvTJATio SOR FEATS Sete

GEAR. «This sumtiry presents the weather situation es existed

prior te, at, and just efter SRAVO shot time, for the genersl arcs

of the Varshell Islands, with specific reference to Bikin‘é ast tae

SHPILP shot site.

Pri-SADi VSATHER.

a. General Srostic Situation

(1) SUBPASZ = The surface chart was dominated by a higt sree

sare cell located at apsroxcizately 34 degrees corth 171 degrees

east with a central pressure of aprroximately 10S WBS. 2 trcug,

oriented northeast - soutowese Laz just off the cozst of J.pas.

iSisicuz pressures in low latitudes lay just along the esuitor.

Plow over the larshall Islands area was the ecst northeast *>ade

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

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

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

central pressure.

(2) UPPER LEVEL CHARTS. From apnroximately 25,005 to §5,000 Jeet

the flow pattern was dominated by & clockwise rotation cemteres

near 5 degrees north 175 degrees east. Tris system Was essectiay

wartical froz 30,000 to 56,000 feet (Chart No. 4). Tae Siow ot

cuese levels, under the influence of this dominant srste= was ros

the west southwest. at 25,000 feet the dominant clecxwise sctatice

lar mich fiumthes to the east, with a secondary cece? losatet sist

ere  be
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earn?2 3X21 end west of FlnJsLEX, givanz wesveriies at <his lever

in the SX:0DiI erea. To the east of SIDI the flow was cs

northwesterly (Chart Mo. 3). At 10,00 feet the emire “om was |

brozen up by a group of minor eddies, toth clockwise an? countess

clockwise, features approeching large scale turdulense is nature

and showing ouite erratic covemems; however, there was a ,esera:

_ West wind in the vicinity of SIXDI, with the wind speeds deing

very lignt (Chart lic. 2).

Forecast for Shst-Tine

(1) The following forecasts, based on the srognostic cham: Lor

snot tine (Chart No. 5), were issued at the indicated tines fer

TPaVO shot-tine:

(a) HLS Urs: \TEATSER: Scattered cumtlus, scattered cicrcs,

Widely scattered showers. iDS: Surface easterly 1c to

15 knots = Ter thousand feet easterly at 15 to 25 mts -

50 thousand feet southwesterly at 10 to 25 mots - &

thousand feet southerly a: 5 to 15 knots.

(>) Be38 Hrs: TZATHER: Scattered cumilus bases 290, s=at-

tered cirrus based at 38,000 feet, very widely scascered

showers. wo0S: Surface E25 to 92 decrees at 15 to 20

knots = Ten thousand feet ED tc 95 degrees at 18 wc

kets = 20 thousand feet 92 degrees at 10 to 15 mses =

* thousand feet southerly at 5 te 10 mots © 42 thsssa2

feet 220 +o 250 degrees at 22 imcts = 5° showsani feet

sccbnwesterly at 220 to 250 degrees at 20 Inrts ~ s:

oo 1% @
tnousand feet northerly at lc <9 15 iscts.
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(c) He2h Hrs: iSATI=: 3/8 cumilus bases 200 tsss 55X,

(4)

C (e)

et
3/8 circus bases rear 38,000 widely scattered suswers.

wows? Surface 70 decrees at 20 mots 10 thrusant foer

at 1L mots = 20 thousand feet 230 degrees at 14 xasts -

30 thousand 350 degrees at 1L mots - 35 thasans feet

260 degrees at 22 Imots - 40 thousand feat 25° cesrees

at 24 knots = 45 thsousemd Teet 240 degrees at 2, mots -

50 thousand feet 230 degrees at 14 imots - 5* thousané

feet lignt and variable - 60 thousand feet SO degrees

at 10 kmots = 70 thousand feet 70 degrees at LL imcts o

8 thousand feet 90 degrees at 12 Ka0ts = % thousand

Zeex 100 degrees at 18 kmots.

Bel3 Hrs: ‘“SSATHER: No change in 8-2, fcrecast.

mares: Bo change.

E=8 Urs: TEATHS2: 2/8 cumlus bases 2000 tors 520,

2/8 stratocumius bases 5000 tops 7000, 4/8 cirrcs bem

ses near 38,000 widely scattered showers, contreil

level 36,000 tropcpause height 55,000 temeratce of

tropopause minus 78 degmees. ToNDS: Surface 7O de

agrees at 20 mots = 5 thousand feet 70 degrees a~ 26

knots = 10 thsusand feet Lignt and variadle with &

westerly trend - li tnousamd feet 255 degrees ar 6

Hots = 20 thousand feet 272 degrees at Lc unsts -

25 thousanz feet 230 degrees at 20 lmsts © 52 tnt. sand

feet 230 degrees et 25 degrees = trims eive Ww. Sesane

feet 229 desrees at 36 imets - LO thezsans Jeet Guo
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De for the observe? local conditions versus the Zerecast fer

 

eee
degrees at LO krots - 45 thousand Leer 250 decrees at 38

knots = 50 thousand feet 82 degrees at lo imsts = SS thsee

sanz feet lightly and variable - 70 thousand feet K see

grees at 25 mots - K thousend feet 70 degrees at 29 ccts.

(f° Hel Hes: TZATHER: No change in S=8 forecast. (TTS: re

change.

(2) The air particle trajectory chart (Chart Ko. 6) was used to

brief on the movement of the cloud after detonation for che several

levels scrtrayed.

SITUATION iT BeHOUR

General Synoptic Situetion

(1) SvEFASE - The general synoptic pattems at this tine ¢:flared

frost those earlier only by the continued eastward aovenent cf t..e

high cressure cell (Chart Mo. 7).

(2) UFPE® LEVELS = The clockwise syste= had moved slightly wo tbe

east and south, with tbe wincs at upper levels tenting to  e:sos

more westerly (Chart Xo. 10). At 20,000 feet the aml clocuw.se

circulation west of Ewasalein had expanded (Chart No. 9). s& 25,92

fest the flow remained dominated by the cinc> eddies wuich hat ext

ted at 2803002 (Chart Mo. 8).

amt ae
see pacecraphs 5g, h and i below. a revised air pastisle tralesory

forecast was issued at Spl. hours, based on catz evaccatie tom Ss.

#49 bours (Chart No. 11). ‘The asjor chance, wich Nac cst Deer.

forecast, wes in the 22,0235 Zoot tresescery.
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a. The weather efter shot time detericrared raridly due to ureccest -

POST#SHLT WoATHER:
  

local cleudiness. The winds alo%t for Eniwetok and Zongeriz were less

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

be. Chart Mo. LL is the cocmrted air particle trasectories for =tave

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

otner levels than those presented is in crder since the scatter free

the surface to 25,000 feet was in a continual flux. The 25,50 fost

trajectory was essentielly the same for 30,000 feet. Froe 12,c% to

18,000 feet the trajectories lie between tne 10,000 and 20,020 for

level patterms with the 18,9°° foot most line the 20,000 foct tra-

jectory and the 12,000 foot most like the 10,000 foot trajestorr. Is

other words, between 10,050 and 20,000 feet there ms: have deex ¢-:=

siderable c:spersion, with the 20,020 fost level having the sm acm

therly component of motion. Fron 6,000 to 6,000 feet, the traiestories

again start snowing northerly components, with the 6,000 foot ani de-

low trajectories being generally froz the east northeast.

DISCUSSICN:

a. Oriefings:

(1) The outlook on the comming of 27 February was very faverzbie
*:
*-

frtm the radsefe point of view, Tne wincs for shot tise were fere-

1 oe‘e -  e-
cast to be easterly from the surface through 20,000 feet, som

easterly at 30,00 feet, southerir at 45,000 feet, ens gruthestecis

at 50,090 feet. Tne situation was cuenging sligntir; 2° fFermary

would have been an ideal shot daz (Incl Mo. 3).

Seehet
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(2). On the afternoon of 27 February, the wezther cutlcor was

still favorable S-oz all considerations, especially radsavle.

Besterly winds were fcrecast for snot time free the surface

through 10,000 feet (080° to 090° at 1§ to 20 nets), asd south

westerly aloft (230° to 250° at 145 to 25 mmots) up to the tron

pause (55,000 feet) (Incl le. 4).

(3) The briefing at 11004, Z8 February, indicated a forecast for

shot site at shot time as 3/6 cumilus, bases 2,000, tops £,000;

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

the surface (Incl 5).

(4) Later that afternoon, the tren2 at 10,000 feet secane core

southerly cue to the shift of the high sressure cell at 10,000

feet to the north. The retaining winds were forecast to recains

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

(5) The briefing given a midnight coricr to the shot time &

0645, 1 Uarch 1954, was as per the inclosed forecast (incl No. 7).

(6) The briefing at OLOOM, 1 March, was essentially as ‘riefed

at midnight. Tinds aloft from the CURTISS for 2L0C! ani 030M

were @issussed (Inel No. 3). The levels 7,000 feet through

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

A tendency for a westerly direction at that level ras forecast
4

(Inel lio. 8).

Observed snot time winds ex weather:

March 1654) fee the(1) ‘The observed snct time winds (06204,

USS CURTISS, Eniweto: and Rengerik versus the forecss® suns for

. . o- AY

_ shot tine for the shot site are suows in Table I (next s2ze).

Centr S “J 
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OLS, 1 var (At SIKD:T ~
Surface 070/20 40/12 C75/17 32/271900 270/17 230/20 coset
38 030/1e cee/20 Be/ls

3 090/17 cao/19 css/1pL000 055/14 639/17 o33/285000 070/16 100/09 C30/13 23,
6900 . 120/24 Cala C7/22
7000 310/04 330/09 040/25
8000 310/05 310/11 C22/03
9000 320/07 350/22 330/%

10008 Lignt & Variable 310/10 200/11 319,'=3
(westerly trend)

12000 370 z50/A0 299 ‘09
1 2L0/¢ 2
15000 250/18 ” #°.
15000 259/13 252,113 23s
180% 230/13 235/17 235/11
20056 270/12 280/23 285/17 330/19
25000 230/20 250/25 24.9/25 250/2b
30000 230/26 210/35 252/28 250/29
35000 240/28 230/35 240/37 249/t1
49000 230/38 250/bb 20/62 22/8
4.5000 240/40 250/45 260/23 250/42
50000 250/38 250/23. 270/19 255/R
55000 o50/f10 200/16 300/11 345/46
69000 Light & Varieble 330/04 225/63
70000 080/09 032/27 on/f3
83900 082/25 082/30
23000 079/20

 

Maze Ii

(2) The fcllowzing was the forecast of slouis end weather for shot

tise over snot site: 2/3 cumuius, bases 2,002 feet, toss £,000 feet;

this cirrus2/S stratocusslus, bases 5,099 feet, tors 7,0K0 Leer; o/8 this sc:

at 32,000 feet; widely sezccered Licht shavers in tne area, .se Fver

«c
rot site at snot time; contrail lereztion level 25,9 feet; toc pe~“.

pawes height, 55,000 feet with tenperature of 782.

al
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(3) The following conditicns were chserved at chct Sine as

Bikini (A consensus of shot time observations taxes by i¢ weatser

officers and aerographers tates) aboard the SS CLBTISS: V/8 em

clus at 2,000 feet, tops 4,000, 1/8 altostratus (tarely ¢iseer |

able) and 5/8 to 6/8 cirsus, thin.

Sea Level Fressure 1006.1 ods. i
Tezperature Boor
Dew Point 72°F
Surface Tad 074° 15k |
Height of Tropopause 54,350 ft (st £3) t

A 5-36 over ground zero at essroximately 8 cinus 20 eirutes me  
ported scattered cumilus, scattered to brozen circus with bases

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

(4) The 282100 Feb wind observation from Rongerik which wis ~»

ceived on board the =ST=S was garbled in transzission and was in

Considerable error. It did not agree with the winds received

srom Eriwetok and the CURTISS for that time, in that it sicwes

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

dicated light nortinresterly flor, which ras in agreesem with

the other observaticas.

(5) Local weether conditicns begen deteriorating shertiy after

the cetonation. lulticloud lerers developed z. at Levels.

ne winds alct were forecast <6 be less desirable Sas 2 rat

“pate consideration, end such was the case. Such a situat

cemtinued throuch 6 Larch 1954 (See Hosogrerhs unser

, et  wd
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(1) At 10,000 feet a belt of outdraNs across the Facific, & ap

4nalrsis of winds aloft:

proocinmately 25 to 3° desrees north, cave easterls Slow -ereratiy

thecughout the northern Larsnalls. There wes an interse “ons

store in the vicinity of Hawaii. 4 nusber of weak shorteoturatios

circulations characterized by Licht and variable winds fcrces ant

dissipated between the equator and 2° degrees nerth. Cne cloex-

Wise circalation develzsped near cmiwetok on 23 rebrusry and ¢rite

teward Tuszie, giving weak westerly Zlow over the shst area. This

general situction persisted through SRAVO plus 3 days, rith sds

at all tines less than 11 Imots at Eniivetok. analysis at this

Level was cifficult and very chargeable.

(2) &¢ 20,000 feet, the major systeas on SPAVO sinus 5 ars were

a@ large ovtdraft 20 degrees north, 170 decrees east, and deep

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

This Latter trough remained stationary while the western *trougs

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

southward and westward into the Marshalls. This trend reste

in shot site wirds veerirg frar east through south to west mc¢

coztinued after 3TAVO day. Speeds were under 20 Inots uti. Dae

plus 1 day, then increase? to aprroxica*ely 30 acts a Slave plas

2days.

(3) at 30,005 feet and 10,000 feet, 2 dealt of ciccerise circwla

sions centered near 10 decrees nemth coved slowly sosthward witk

sett |
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individual cells dritting eastrard. “ovenect of ths cen, sear

mniwetok to a cosition southeast of Lajuso gave sercsg so7cthe

westerly Tlow in the local erea on 28 Pebruary esd wes south

west flow on ] Larch, replacing the light variatle winds wicd

existed on 23 = 25 February. Contimed southward sotioe end

aprreach of following cell from west brought west to -smbsest

flow on 2 and 3 March.

(4) At 50,000 feet, the slow mvenent of the clockwise ci~

culation from a position northwest of Exnitwetok to south of

Lajuro changed the flow gradually ‘rea north northwest to

wes. southwest. Atter 1 clarch this circulation continue’ its

moveznent to the southeast and weakened, vith flow in *he local

area becacing west northwesterly.

(5) ast 60,00 feet, no clearly defined trend was preset.

“inds were suite light and erratic at this level, with easterly

flow at higher levels. These variable winds persisted through

B2aV0 plus 3 days.

d. Differences between forecast and cbserved winds: In sega

to the differences between forecast and observed winds, reference

is cade to a report of Froiest 4.5, JTF THSEE, by Pacaer, lille,

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

tional errors in upser wind ccservations tan by GO/1 eztmex

indicated thet for wind speeds above 10 imots, azpreximstelr if

per cent of the observations varied ty sore than 20 degrees, ere

em d tei
3,when the chservations wese rade by several ciffierent Goss =:

but with the seme aisberne unit. The differences Setwees. forecast

a
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in this erea.

gene?

Winds and observed winds during the period of SUAVO were sitbis

these observational limits, On the last specific wind forecast

tesued at E minus & hours, there were ten (10) winds forecast to

be above 10 imots which can be cazpared with the observed winds

taken from the CURTISS at GRUVO hour. Of these ten (10) winds,

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

by 0 degrees and one (1) by 40 degrees. 80 per cent of the

farecast winds which can be checked in the immediete locale vere

within observational limits imposed by the equipment itself. The

errers of 30 degrees and 40 degrees were the farecasts for the

levels immediately ebove and below 16,000 feet.

COCLOSIONS:

a. Weather contitions during the five days prior to BRAVO day were

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

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

above. GRAVO minus 2 and Suv0 minus 1 days were especially favarable

fren a fallout point of view. The weatber situation presented at Zz

minus 6 hours for a 24 hour period was setisfactary; however, an up-

favorable trend was predicted to occur during the following cl bows

si nerthwest winds were forecast for the 10,000 to 20,000 foot

le 7 This trend ras borne out by leter observations.

be The forecast wind directions were well within the normal forecast

exzror, which must pe esticipated. Forecasts of the sexe precis.ca as

those made in areas of dense observation networks cannot be expected

The forecests of rings eloft for SAAVO were, nevercbe-

less, eprroaching the limits of Eiman ability enrich the ext at presect

aiiors. aon
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at. Tolenel, USA?
siceuces Svarl Veatner Officer

Valid OL15350U to CZL500° March 1954.
: Eriretox Observed “inds aloM fom CLELODN Lerch 1952,forge Tan and ;

Msg OTS <220152 Feb 1954, to CUTF SEVE!, re: “eaevher Cctloos for $.se Say.
msg DTS 2705LL2 Feb 1954, to CoTP SEVEN, re: Weather Cutlos:: fer S..c¢ Sar.
Mero for Zesomd, Bel, LlOOM Teather Sriefing w/2 Incl.
“sro fer Resord, S1, LS00M ‘eather Sriefing,
Ueno for Eeserd, S-1, 24.00% Teather Eriefing w/2 rInel.
~£i5 for Resord, OLR BRaVO Day “Veether Oriefing.
yapols for Teather Distrisution Chart.

#. = 15X foot Streaclines and Teather Distribution Chart fer
o Fetruary 195L.
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Saar £2 = 10,00 foot Streamlines for 25253902 Februzry 195k.
Crest #2 = 20,0K0 foot Streamlines for 2203XN0Z February 1964.
Cart 24 = 2,0 Loot Streamlines Sor 2803002 February 1954.
Chast £5 = Premostic 1500 foot Sireacline and Teather Distrizitien valid
for O5Si5Su, 1 Larsh 1954.
Coast 3 - ait Particle Trasectcries for 2 to 2 plus 72 hours, rrepared at
= minus ¢ doors.
Snast #7 - 1500 foot Streazlines and Veather Distributicen Chart for
2515S Fetraary 1954.
Coast #3 ~ 12,0 Loot Streamlines for 2215002 February 1°51.
Tnart #7 = 25,005 foot Srreatlines for 2218002 February 1954.
Cnart Flo = 42,909 foot Streaclines for 2218002 February 1954.
Chast Fil = Revise? Air Particle Trajectories srepared at HE plus 9 hors.
Chart #12 = Cozsleted Air Particle Trajectories prepared at H plus 36 hours
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BOSSE CSET SSSEE

— 1 Yareh 1954, 20M

C. (Last observation cade peic> to syczzr*te3)

00510 12015 ZIMs T1M2 K1GL1 SO7LL 60908 7070S ELEOS $2706 SPRL CUED

23514 43212 62110 82007 99992 OXI 52827 99573 CITSb SBS FFI CRD
52731 99995 C2836 52M5

* REET comer DDS slot
\. 1 larch 1954, ZLOGE

OO7LS 107s ZLOLS FUM3 LICLO SLOLO 61104 72805 E2806 $2MO 9PPTL OURS

22706 43305 63k10 E3515 99992 03030 52728 99993 02525 52526 9999 CRT

Cc 52532 99995 C2818 5 calm 99996 00905 527703 99997 O anim 50920 99998 COTSR

50962 99999 COSbS S09Kb 709Sh
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CUE? SEVEN CERITESR, MCE

CJTP SEVEN (artery) a

WEaTHeS OUTLOOK FOR SHO DAY POLLCSS CLE CLOUDS AMD SEATIER CL SCATTERED

CUMILES CMM SCATTERED CIRUS Cul “IDELY SCATTS=ED SIMS PD KINDS CLE SE

PACE CiM EASTERLY OE FIVE TO TX ZERO ETS SUCLE CME ZERO ZERO TER cat

EASTESLY ONE ZERO TO OIE FIVS KTS SUCLE TD ZERO ZERO ZEN) ZENO CAM EAS

ERLY Cm FIVE TO TH ZERO KTS SICLN THPEE ZERO ZERO ZERO ZERO CAE SOTE-

EASTERLY GiB FIVE TO THD FIVE XTS SMCLY FOUR ZERO ZERO 2ERO ZEN Gt

SOUTHERLY G& FIVE TO TAO FIVS KxS SCLW FIVE ZERO ZERO TEND ZERO Cll

SOUTHEASTEELY ORE ZERO TO THO ZERO KTS Cis! STX ZEN ZENO ZEN CERO CM
SOUTHEASTEELY FIVE TO CHE FIVE ETS PD RADSAFE CUTLOM VEST PARRAMS

 “LFCOL C.D. BOOT, USP
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2705442 FEB 5 = CONFIDESTIAL
OPERATIGNAL OPERATIC“

FRR: CJTP SEVEN TLSDTATE DADS
ou

TO: CJTF SEVEN EXIMETOE ATOLL uh m0
(ana)

Ix: CT 7.3

@EATNEE OUTLOOK 4S OF TI) SEVEN ZERO FIVE Z=R0 ZERO ZEBRA POR B2AVO mY

POLLOUS CLE CLOUDS ASD WSATHGR CLN SCATTERED CUMULUS GA! SCATTERED CIE@US

CMB: VaRY LGDSLY SCATTERED SHO-S2S PD ODS CLE SURFACE TO FIPIZES TEOUSAND

Fag? Cif: SsSTERLY 0:2 FIVE TO TSO ZnO KTS SMCLN FIFTH THDUSAED TO T.k=

TY FIVE TSUS£D FEET CM BASTERLY CB ZERO TO C'S FIVE KTS SEW Ta|tyr

FIGS TO SISA TSOUSKD Post Cle! THSRLY FIVE TO GS 720 eS SOU

THIRTY THASMD TO FIFTY THCSAMD FEST CO! SOUTEGSTERLY 7.50 ZERO KTS

SCIs SOTY WOUSAD Feet ECRTHGASTEALY Ci ZH TO Ch FIVE ETS PD 2D

SaFE WOTLOK MOR EATS LD WELAG TEST PATORARLE SITLN OUTLOCR FOR

BIKIET FAYCEASIR MD ESZIEST YOU TAKE ACTICN OR CONFIRUTICN OF EXRCUTE

CRDES PARSE IVEY THES EWG CHECS LIST PAZ"N PD OGLE Av GRAVES AD

BSSCES ESOCACMED COPDMATION PD BRUTON D'TERFCSES HO OSJRCTI °

LTCOL C. D. SQMOT, GaP
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28 Pebruary 195,

=S-ORADUE POR RECORD

SUBJECT: 3=1,1100K Coomand Oriefing

1. Persons present at the S-1, LIOOM Comand Briefing were:

Major General Clarsson
Dr. Graves
Brigadier General McGinley
Rear ddetiral Sruton

‘ ir. Reeves
. LS, Gibbens

L

Colonel Covart ;
Lt. Colonel Earbour
It. Comanier laddes ;

she briefing wes conducted by: f

lt. Colonel Bonnet
Captain Maynasd, USI
It. Colonel House

2. The 2700002 February Teather Distribution Chart, with the 2703002
February streanline - superimposed thereon was used for the present situs
tion briefing. The undersigned menticned the frontal system funnel jast
below Wake, the deep trough associated with it which was reflected through
all levels to 60,000 feet; the present high aloft to the east of Bikin!
which was also renzining rather stationary. The undersigned further asp-
tioned the easterly flow from the surface to 10,000 feet; the south east-
erly becoming southerly and south westerly below aloft associated with
this deep high east of Bikini. Next presented at the briefing was the
forecast for shot time: 3/8 cumlus bases 2,000 feet, top 5,000 feet:
3/8 cirrus 39,000 feet with widely scattered showers. ‘The winis were
given as per the attached forecast (Incl 1). Mentioned tropopase as.
55,000 feet elso attached is the area forecast valid 280300E February to

010300M Mareb (Incl 2). The undersigned described the air particle tre=
jectory forecast stating that all of t trajectories were to the FZ ar
cept the 10,000 feet one and the 60,000 ones which were westerly.

3. Colcnel House at this point continued witb the Radsafe perticn
of the briefing. 7

2 incls ¢henieé
2. wind forecast Lt Colenel, USAP
>. ares forecest salt “eather Officer

seeker
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2713102 FEB Sh UNCLASSIFIED
OPS2ATICL

FEO: 16 7.4 (AFLCAT) PRIGEITY
as

70: BEA CANT EYOETOE NO xO

WOUP YSTES 032 FOR DISSEVINATION X APEA POXSCAST 280300 TO 010300% FEB 54 X

GRERL SITUATICN X UOT TRADES PERSIST LOWER LEVELS X HIGHER LEVELS DU

TaD BY STPONG CLOCKWISE CIRCULATION EAST OF MAJURO X ESTESNKTERAOUL X 20

SCTD 390 KEEX VSBY 10 kf TEPO 20 BREW VSBY 4 XI SPC IND O918 “OTH SUSTS

TO 30 KTS IN LOT SCTD SHES X BIKINI TEMUEsL 20 SCT 360 BREN VSBY 10 32

S?C =IND 0920 TRFO 20 ERE! VSBY 3 KT SFC DD 0920 NITE GUSTS TO 30 ETS

IX LST SCM SEBS X SUCETOK UMS am TES 00918 20922 40924 0926 B1020

QLI1S PISS 1S1L1L PEC 202410 220 202320 MOC 402230 120 SO2K2h GOOLLL 700612

80071, CORLL X FURTHER OUTLOOK FOR ENIWETOR at BIKIKT (PLAMYING GMLY) x

SLIGH? INCHEASE IX SHOCER ACTIVITY XJ SOM OSCHEASE IN CIEWUS 1 ENIUETOE

CLOUDS 3/8 CU BASES 20 TOPS 40 WINE SCTD ISOLATED TOPS TO 60 X 5/8 CI KEAR

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

BASES 120 TOPS 110 X 6/6 CI WEAR 380 X BIKINI CLOUDS SHE AS AILENK I

STGUIFICAYT CLOUD ARRAS X PATCH SC EXISTS OVER EASTERN MAPSHALLS X CIES

COVERS EUTIPE MARSHALL AYD GILBERT. ISLAND ARMA I FREEZING LEVEL 175 X TRO»

POPLUSE Hatta 550 TEP 1240 HEIGHT OF CONTRAIL FORLATION 370 X SEL AD

SHELL 8 FT FRU DW aT ETT AND SKIT XALEIN TERT I 15 Bm

VSEY 10 1 TEIPO 10 BERE VSBY 5 12 SFC HDD O15 NITE GUSTS TO 25 KTS in

12) SGORESS

HERSCEYL H SLATER, LTCOL, USaF
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28 February 154

ANDO POR RECORD

SUBJECT: B minus 1, 1800 Hour Teather Briefing

i. aoe aeeane Pargoanel were present for this briefing!
Major General Clarkson, Brig. General E:Ginisy, Dr.

Calonel House.

Graves
- Ye, Reeves, Dr. Duane Sewell, Colonel Cowart, Gaptcin, Enyeamanf Le

2. This was « very shart briefing wherein minly the light
winds at 10,000 feet were mentioned as the only significant changes

C. dD. BOM
I%. Calonel, GS4F
Staff teather Officer

t
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hh 1 Mareh 1954

SUSJECT: 200K “eather Sriefing Prior to 2R4V0 Shot (B=0445 hours)

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

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

—
—

3. The attached forecast was presented (Incl a) which stated that at
shot time there rould be 2/8 of cumlus, bases 2,000 feet, tops 5,000 feet;
2/8 of stratocumius, bases 6,000 feet, tops 7,000 feet; L/8 thin cirrus et
38,000 feet; widely scattered light showers in the area, but none over shot
site at shot tice; and contrail formation level at 35,000 feet. The troppo
pause height was 55,000 feet; texperature -75°C. Mention was made of the
LO knot wines at 40,000 feet, and that the cirrus was caused by the flow
around the high, located at 30 to 40 thousand feet over this area.

 
Le That there might be same locally induced westher caused by the de

tonation itself was mentioned, as well as the light and variable winds at
16,000 feet; that these winds would likely Lave a westerly component; and
that the level from 7,000 fest through 14,000 feet was also very light aod
wariable, the tendency being for a «esterly campenent at all thess levels.

5. The terminal forecast for Kwajalein and Wake was given next, stating

that Take had been quite poor, with low ceilings and frequent showers but

would icprove for shot time and would have broken cumlus and cirrus with

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

be contimous showere activity, and that they had been having broken to oo

casional overcast lower clouds with occasional showers. These showers se

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

ing were the 2100! winds from the USS CURTISS (Incl 6). ‘These winds, along

with the sion of the air particle trajectories cacpleted the i: ens -

discus the weather briefing.

6. It. Col. House followedthis with the radsafe briefing. It =as com
cided te have an additional look at the latest Gnas) at CLOCs

lpbsennek
2 Incls Cc. De 2

, Lt. Colonel, USsF

a. area forecast Stat? eather Cffices
b. tind forecast

UL 7 ’



FRE: 13 7.4 (2FLOIr) TRCLASSIPIED

& TO: SEA CENT EVIWETCE

KEEP ESTES O40 POST RAST X 2/8 CU 2000 TCPS 5000 FT 2/8 SC BASE 6000 TOPS
7000 FT 4/8 THIN CIRAIS BASE KEAR 38000 WIDELY SCATTERED LIGHT SEXERS I

COOTRATL LEVEL 36000 X TROPGPADSEHEIGHTSSTHSD U7EC X FINDS 007A) SOTLS

Cama asasae anemia 2szxa0 302326 102538452140 502638 550510 60 1AY
yoneos exce2s 9007aD :

o
s

3. BH. SLATER, LICH, Wir
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LSA FCR SSCOeD

SUBJECT: “eather Briefing at OLOG, E2t7d Boy

1. The following personnel were presex: for this briefing: Gensral
Teylant, Tajor General Claricson, Dr. Graves, Srig. General McGinley, Brig.
Generel Estes, Dr. Ogle, Dr. Duane Sewell, Mr. Reeves, Colonel Covart,
Captain Maynard end Lt. Colonel House.

2. The CURTISS winds aloft for midnight and 03003 were discussed is
view of the relationship to the sint site, the levels 7,000 fest through
11,000 feet being scrutinized the most (Incl a)» The aren forecast for
shot day is also inclosed (Incl b).

3. Is. Calene] House further discussed the radsafe situstion after
which it was decided to go ahead with the shct as schednled.

o De KO?
- It. Colonel, USAF

2 Incls Staff Teather Officer
a. CURTISS winds aloft

for OOOGH and 0300M
1 Mereh Sh

be &Aron Forecast for
Shot Day

a ,
« /
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Fagus. 1 7.4 (47LO04T) | 282 FEB $4, ULISSTTED
TO: GEA CET EXTPK

TORP ESTES O41 FOR DISSHINATION X A2EA PCEECAST VALID 010300K TO 0203002 “AR st

X GQERAL SITVATIC! X SUALLOT LAYER OF EASTERLIES EXTEDS TO 5000 PP OVER 42 F

TESTESLY VIXDS ALOPT PPIVAIL X EXDTOMK TEaL X 20 2M 380 SOT VSBY 10 Mf gre

~IND 0720 TE-PO 15 BSKN VSBY 5 1% IN LGT WIDELY SCTD SUURS xX BIKIEI TILLI

SCTD 380 SCTB VSBY 10 MI X SFC KIND 0726 TPO 15 BREE VSSY 5 Id in LOT <ineLY

SCTD SHiRS X EXDISNE WINDS AND TE!PS X 00720 20723 LOLS 63012 83012 03212 Pllc

1S2K1S PIC,2VIU, USC 302325 L26C 402335 WSC 502638 600413 700512 800725 0071S

BIKIEI TODS AD TOPS X 00720 20622 LO81S 63210 83210 03312 PLIC 152518 PIC

202612 WSC 302325 125C 402342 “LBC 502735 60LKV 700809 800825 900718 X FURTHER

CUTLOOK FOR EXIGETOE AND BIKINI (PLANKTNG CALY) SLIGHT Iicxessz I Loy Clow

LESS AND SHOGER ACTIVITY X ENIGETOR CLOUDS 2/8 CU BASES 20 CPS 40 CITE SCD

ISGLaPsD TORS TO 60 2/8 SC BaSES 50 TOPS 60 4/6 CI NEAR 380 X BIEINI CLOUDS x

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

4/6 CTR 380 X SIGNIFICANT CLOUD AREAS X BROKE: CIRBUS SUTH AND EAST EXTEE-

SIVS SHSET OF MODULE akD LOY CLOUDS EXTMDING EASTUSST THROUGH TuUKE I PREEZOG

LEVEL 170 X TROFOPAUSE HEIGHT 550 TEP U76C HEIGAT OF CONRAIL PORATION 360 X

SZA AND SWELL 6 PT PROM ENE AT EXTETOK AD SIKDM X KWMJALZD! TRRLDUL 18

BEXE VSBY 10 LT SPC <DD 0520 TE-PO 12 HED VSBY § LT SFC TED O52 TE CS

TO 30 KIS ag ScIDSHBSX

3. 8. SLau=e, LTCC, USaP
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7 SECRET
TARE

E RATIVE SEQUENCE OF EVE

By the aorning of Bel day, the wind patterns (forecast and actual)
ware favorable but the trend of the observed resultant wind patterns
was toward an ucfavorable or mrginal condition. No transient shipring
Was reported on the B-2 day PZV sweep centered on a significant fore
cast cloud movement on true bearing of 300° cut to 800 miles from @.
The Bel day search by F2V out to 375 miles on a forecast significent
cloud movenemt on a true bearing of 330° disclosed no transient ship=
ping except the General Patrick, whose course ani speed would take he
outside the hazardous area by anot time, it the midnight briefing, the
forecast offered a less favorable comiition in the lower levels (10-25
thousand feet). Resultant winds at about 20,000 feet were forecast in
the direction af Rongelap and Rongerik (Mgure 1); however, it was con-
sitered that the speeds ani altitudes did not warrant a conclusion tit
significant quantities anid levels of debris would be carried out so fer.
TARE Site was forecast to be well in the fall-out area and Na¥ Site to
be in a fairly righ intensity area. Since the 5-1 day forecasts gave
winds tenjding significantly toward SY, a decision was made at the mid-
night briefing to search on B day absad of the cloud, i.e., centereid on
true bearing of 65° oat to 600 KM and to warn ships out of the 450 EM
einigua redius. .

The routine Eel8 hour advisory to CDICPACFLT indicated a0 signifi-
cant fall-out forecast for populated Marshall Islands, eni no safety pro-
blems on air or surface routes except surface routes between 275° closk-
wise to 80° out to a radius of 450 KM with possible significant fall-out
in this area. Ho imown shipping was in the forecast fall-out area. The
surface redex was forecast for shot time to shot plus six hours to be
oriented in a narrow sectar to the northeast and « wide sector to the
south, with an additional circular radex area around GZ of radias 15 giles
(Pigures 1 end 2). The sector pointing at Rongelap was considered insig-
nificant due to the low altitudes froma which fall-out could ococur and due
to the very light wints acting on the levels involved.

At the 0430, 1 March briefing, no significant change bad Seen ob-

sexved in the midnight winis received, however, a radsafe reconmeriatios

wes cade move the task force skips radially further cut froa the mini-
rua of 30 to a minions of 50 NM in the SE quadrant. The low level
cloud was ecast to overrun the TARE camp and aove on to the east with
a grong lity of overrunning NAN. The resultant wists pointing at

Rongerik and Acngelap were light ani were not forecast to transpart sign
nif{cart debris to these atolls.

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

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

levels contimed to rise to ebout 25 r/hr. The firing party was con~

° RESTRICTED DATASECRET ‘ine nestian — aw
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sidered to be in a reasonably safe position since the perscanel vere
able to get into a well protected ares deep in the bunker, reading
arproxizately 35 ar/hr.

The cload tracking (by WB-29, Wilson 2) during the morning of B
Day indicated no contamination of consequence moving toward Exiwetok
or Ujelang at ten thousand feet. The afternoon upwind aission far File
son 2 was a 30 degree sector ait to 500 KK centered on true bearing of
70° from GZ. During the upwind portion of the clout trackers aissioa,
readings were from 100 to 500 ar/br at ten thousand feet. During the
morning the B Day P2V sweep in front of the cloud ensountere! contamiar
etion early in bis miesion. This P2v was replaced by ancthe, which
completed the search out to 600 FM,

4 repart was received about 1500 on B Day that the AEC/HYOO instrve
ment in the banis of the weather detachnent on Rongerix had gone off
scale. These instruments had a full scale reaiing of 100 ar/kr. The
off-scale report was not viewed with concern since task force ships
were experiencing readings (while steaming south) of sore than 100 ar/
be (The BATROKO going as high as 1.0 r/hr on the flight deck). Com
sidering the distance (133 NM) and a cloud tracker at ebout 195M, 1
March, reporting of zero contamination over Rongerik, it was generally
dbeliewed that Rongerik and the task force ships were caught in a gene~
ral pattern of finely divided (95% less than 5 aicron by cascede is
pacter) particles over « wide area moving EXE to EB. The weather de-
tachment was advised of this condition. Nevertheless, the AmC/ETOO
Ewajalein Flight ABLE was requested at midnight to be run the fallowing
morning, Kwajalein Flight aBLE pattern covers all Marahell Islanis
north of Kwajalein, and up to Taongi as the northern-post turning point.
Aerial readings taken on the flight are extrapolated to the groan.

About 2000 the task force comander was briefed on the overall sit-
nation es was known at this time. This included the results of some iz
itial damage and radsafe survey inforsstion taken about noon by belicop-
ter, reports from the sampling aircraft (P-8,, B-36 Peatherweighte and
B-36 Coxtrol), the first twelve hour cloud tracking eission (Wilson 2)
and the first few reports on the B12 to 5/24 hour cloud tracker (Filsos
3). Tiupwind mission for Wilson 3 was a 30 degree sector out to 500
KY cemfered on true bearing af 65 degrees fros Rongevik, followed by &
vectored mission to 17N 163E to base st Eniwetck. The task force com
nesier was advised that fairly heavy contazination had been encountered

by Filson 2 in the sector portion of bis flight and that one P2¥ aire

ereft bad been contaminated in about the sane region. The task foree

commander was advised that the readings taken at ten thousand fest by
the cloud trackers were thought to be on the order of magnitude of tint

encountered by the task force ships. Sinse the caly siguificant com

 



tamination was found in regions which confirsed the forecast cloud tre-
jectories, the requiresent for R‘24 through 2448 hour tracking coverage
was cancelied.

As @ result of the repart from Rongerik, the advisory to CIUSFASFLY
at 2000 hours B Dey incladed mention of fall-out at Rongerik plus einer
fall-out at Rongelap and other nortbern Marshall Islemis. The fall-oct
wes attributed to an BY12 hour change in the forecast air particle tre-
jectory for the twenty thousand foot level. This trajectory, forserly
moving toward the EXE, was reforecast to move toward SE in a circular
clockwise path through south to west. The CISCPACFLE advisory incladed
po health hazard problem for surface and air routes, but that fall-out
onBikiai-Atoll, as well as danage to structures, wuld delay reastry ser
e& Gaya. ,

During the trip back to Eniwetok on the night of B Say, the fleet en
countered a wide area of finely divided (arparently less than § micron)
particles which caused top-side intensities as high as 350 ar/sr. App
ropriate measures were instituted by the Navy Task Group Commander to the
affect that all personnel not essential to cpen deck duties would resin
indoors. Ship's weather doors were closed and the washiown systeas cope
rated intermittently to told down the levels.

Based on the advisory from the weatber detachrent that their instrue-
ment was off-scale, the Air Task Group, om the morning of Bf] day, sent
a ponitor by axzphibian aircraft to check the Rongerik situation. This
monitor upon arriving over Hongerik, reported the atoll contaminated end
requested permission to start evacuation of personnel. At adout 1300
the monitor reported readings on Rongerik of 240 ar/br at 250 feet ant 3.2
r/or one inch off the ground. The Rongerik evacuation was complete! in
two segments, the first group (8 people) coming out by 530 bourse and the
second group (20 people) by B35 hours.

The special AEC/RYOO Kwajalein Flight ABLE, requested the pevicas
right, had been instructed to make an in-flight report upon reaching Taongt.
(4 preliminary Flight ABLE report indicated 1350 m/br on the ground at
Rongelap, 445 mr/hr on the ground at Ailinginee ani zero for Rotho.) dco
comdinzly, it was decided to start a destroyer on the way to Rongelap iz-
rediately and to set up a Shol6 amphibian with monitors to check the sur
face comiitions et Rengelap before dark. The destroyer was directed to
be off Ronzelap geady to start evacuation at dawn the following day. 4
Trust Territery esentative with interpreter was requested to move by
PEN fros Xwajel@@a to arrive et Rongelap at the saze tine. The Si-15 was
set up, two > {ble conitors were especially triefed to cake reaiings
at waist heicht, use several meters of the same type for comparison ant

to use 4ifferent types for cross-check. An average reaiing of 1.4 r/iz
cade in the living ares of Ronzelap Island by these monitors was used in

the decision the saze night to order the destroyer to commence evacuation

cperations at dawn. Evacuation operetions began about 0730, J Mareb and
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and were completed by 1030 the sexe date. Interrogation of natives dis-
closed that all were present except 17 who were fishing at Ailinginas,
Following the Rongelap coperetion, the destroyer proceeded to Ailingime,
repoved the remaining 17 ami proceeded to Kwajelein. A total of 17 les,
20 feseles, 15 boys ani 14 girls were removed ty destroyer and disex-
barked at Emajalein, 16 old and sick were coved at about 0930 by FAN
to Ewmajalein, Decontamination of all natives was accomplished during
the trip to Ewajalein.

The fall report frog ABC/RYOO Flight ABLE indicated Utirik ground
contamination at 240 ar/be at 1651M, 2 arch and 76 o/br at about 1716M,
2 March et Ailuk, the nearest populated island to the south. Biker, the
nearest island to the north was determined to be unpopulated ani conten
inated to about 750 or/br at about I600M, 2 March. Taongi, the next
nearest isle! to north was 1.5 or/hr and umpopulated. Based on thase
facts a decision was made to start another destroyer to Utirik to am
ticipate en order to start evacuation at dawn on 4 March. In the mean-
time a Fe was set up to ground survey Utirik on 3 March while the des-
troyer was on the way. The infinity dose of the Utirik natives was com
puted at 58 r. The decision to evacuate was made end the destroyer or
dered to start evacuation the following morning, 4 March. A total af
47 eales, 55 fezeles, 26 boys and 2 girls were removed, decontazinated
on the destroyer enrcute to Ewajalein end disembarked on 5 March, Ques-
tioning of natives disclosed that eal) had been rencved. The destroyers
which evacusted Rongelap and Utirik were directed to obtain drinking
water saxzles from these atolls. A check of the mter samples indicated
froma 2 to 28 times the task farce standard for full time usage.

With the decision to evacuate Utirik made and the aackinery set in
motion to accomplish this operation, the status of Ailuk was pat up for
consideration. This atoll has a populetion of 401. The infinity dose
was determined at less than 20 r, i.e., less than the minima standard
used by the task force for its sampling eircraft crews. This was the —
major factor in the decision not to evacuate Ailuk.

During the afternoon of 2 March a directive was issued to execute
Kwajalein BYOO Flights BAKER ami CEARLIE. These flights cover all Mare

shel) Islanis south of Kwajalein. The flights were set up on the assur

ption that the twecty thousand foot trajectory could kave brought con-

tamnetion around to the south and west and contaminated some of the

southern Karshelis. The flights were executed on 3 March. Ho signi
ficent ground®eontanination was found. dn additional NYOO type flight
was perfarned ever the Gilbert Islanis for the same reesons. Bo sigaie

ficent contamination was fount.

On the besis of Flights ABLF, BAKER ani CHARLIE, it was detercined

thet no further atolls would need to be evacuate’. The effart was there

; SEGRE prereeete
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fore concentrated on those popolated atolls indicaticrg sare than 10
ar/br eat E plus 24 hours and which were nct evacuated. Por this pure
pose @ special survey was set up under the technical direction of Dr.
Thomas N, White, E Div, LASL, assisted by Major Robert Crea, By JT?
SEVEN, to start from Kwajalein on 5 Karck by FSM.

Following the survey unmer Dr. White end Major Crea, the next
effort was directed toward acquiring data on the evacuated atolls is
order that the effects of the radiation could be better evaluated.
The investigation included ground monitoring and the taking of soil
and water samples froa living ereas. Secondary purposes were efforte
to reduce the adverse impact on real and personal property of the basty
departure, to determine radiation data of scientific interest and to
evaluate the time of reoccupancy by the farmer inhabitants. This ef-
fort was assigned to a destroyer in order that working parties would
bave a floating base for cperations ashore and decontamination facile
ities afloat. The tecimical direction of the effort was placed unier
the supervision of Dr. Farbert Scoville, Technical Directar, Armed
Forces Special Weapons Project, assisted by representatives of CASTLE
Project 2.5a. The rehabilitation partion of the effort was placed
under the supervision of the commanding officer of the destroyer. The
party with equipment departed 7 March for Kwajalein to join with the
Trust Territory representative in a FSM rendezvous with the destroyer
at Rongelap early acrning of 8 March,

Arrangements were sade to air skip soil and water sazples to
EBealth and Safety Laboratory, AEC, Sew Yark Operations Office, Atten-
tion Me. Merril Bisenbud. Mr. Eisenbud was requested to provide the
task farce with decay information and activity per unit erea on the
soil samples and activity per unit volume on the water samples. Se
was also requested to make such other analysis as he thought neces
sary considering the umsual circumstances and interest in ERAVO Event.

Detailed reports by Dr. White, Or. Scoville ani Iajor Crea bave-
been distributed separately to interested agencies. Contiming surveys
of the evacoated atolls have been sade for picking up of anisals for ped-
{eal studies, rehabilitation and for studies of marine life. eports on

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

cone available.

/ 04Come

6 Incl 2 ‘ RICEARD 4. BOUSB
1. RadSafe factors Considered at Lt Colonel, USAF

the Wea RadSafe Command Brief- Chief, Tech Ops Branch, J-2

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

RedSefe Briefing material as presented
at Cud Briefings for BRAVO. rere

3. Discussion of Off-Site Pall-out. ‘

4. Cloud Tracking Operations. set ee

5. Mi: Frotection of Transient Shirping
During Operation CaSTLE. °

6, Analysis of Fall-out Following BRAVO
Event with 4 Incls “se
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RADS FaCTORS CONSIDERED AT THE EATHER/PADSATE COLLAND SRIEFDIGS

1. Resultant wind diagram, forecast winis for Eo sour.

2. Surface RADEX: H to & plus 6 hours, bearings, radius,
hot areas, cool areas.

3. 72 nour cloud trajectories given by wr officer to ade
vise British and CINCPACFLT. Saxpling area and BU sampling
area; need for penetration authority.

&e air RaDeEK: Not used at briefing unless requested.
Air PADEX plotted and displayed in RadSafe Office. Does not
basically affect decision. Sampling region given by hodograph
or 72 hour trajectories.

5- Outlooks: (Based on).

a. Bikini (hodograph)

b. BEniwetok (hodograph)

Ce. Ujelans (hodograpa)

ad. Netive atolls in SE cuad (hodograph)

@. Control destroyer (hodogreph)

f. aTF for YaGs (hodocreph)

6&6 <aAir Routes

(1) Taru Wake (72 hour trajectory)

(2) Thru Ewajelein (72 hour trajectory)

be Surface routes inside 500 miles (approx 1 day cloud

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

4. -CIwPsc advisory (72 hour trajectory), native out-

look; sir aaj surface routes. .
“4 Jf

4Lt£BOVE INCLUDED IN CLOUD TRACEING FLAN

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

(Favoreble except) (Unfevoreble) RadSafe condition for snot

time.
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5 March 1954

KEORANDOM FOR RECORD:

SUBJECT: RedSafe Material Presented at Neather/Radsafe Command
Briefings for BRAVO .

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

6 Inels: R. A. BOUSE

1. &/2: EehS brs THRE Lt Col., USaPr
Briefing for CJTP SEVEN RadSefe Officer

2. K/B: 5-36 brs THX
Briefing for CITF SEVEN

3. M/R: Command Briefing,
1100w, 28 Feb. 195k.

bh. M/E: Command Briefing,
1800OK, 28 Fd. 1954.

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

6. M/R: Pinel Weather and
RadSafe Check, 0430M,
1 March 1954.
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1 Wares 1954

MEXORANDUM FOR RECORD:

SUBJECT: H-48 Hour Twx Briefing for CITF SEVEN

W
e
e
r

2620162 FEB 54 Uae
OPgMPRIORITY

CJTF SEVEN (atin) x }
.. z z

CSIP SEVEN

Weather outlcok for sLot day follows: Clouds and weather:  Scattered cumulus, scattered cirrus, widely scattered showers.

Winds: Surface, easterly 15 to 20 mots; 10,000, sasteriy 10

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

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

soutcwesterly 10 to 20 knots, 60,000, southeasterly 5 to 15

knots. RadSafe outlook very fevorabdls

E /r; 7

~ Col BSonnot 1 ¢.D. Bonaot

u/2: Cogpiled by Bonnot, House ant Laynard.

CEATIFIED TRUE COry:

/8/ Rede Touse GOSSree .
/74 Reae HOUSE

Lt Col. USaFr  
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1 Mareh 1954

MELDRANDUM FOR RECORD:

SUBJECT: H-36 Hour THX Briefing for CITF SEVEN

2705LLZ FEB 5b qq
CJTF SEVEN OPERATICNAL TIOMaL |

DAEDIATE R2EDraTs

om |KA m
CITF SEVEN ENIWETOK aTOLL (sDeIN)

CT 7.3

Weather outlook as of 270500Z for Bravo day follows: clouds
and weather: Scattered cumulus, scattered cirrus, very widely
scattered showers. Winds: Surface to 15,000 feet, eesterl; |
15 to 20 knots; 15,000 to 25,000 feet, easterly 10 to 15
Knots; 25,000 to 30,000 feet, southerly 5 to 10 knots; 30,000
to 50,000 feet, soutawesterly 20 knots; 60,000 feet ocrtreesterly
10 to 15 knots. Radsafe outlook for Eniwstok and Ujelang very
favorable; outlook for Bikini favorable. Kequest you take actios
on confirmation of execute order (Item 38 Checkiist). Ogle anda
Graves and Reeves recommend confirmation. Bruton laterposes a0
objection.

 

LTCOL BONNOT LT COZ C D BONNOT

poeee| TRUE CGPY:

QpsJewur
cn  

R.A. House

Lt col., USaPr

L/R: Members present: Graves, Ogle, Heeves, Boanct, couse, Dessaré,

Dr. Graves called 4dm Pruton. PAE
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