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HEADQUARTERS Cay.201
. JOINT TASK FORCE SEVEN
oe APO 187 (HOW), ¢/o Postmaster

~ San Francisco, California

we april i984 #”

MEMORANDUM FOR RECORD

SUBJECT: BRAVO Shot, Operation CASTLE

1. PURPOSE: To make a matter of record operational as~
pects that warewareconsidered 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
cousist of a series of seven detonetions at the Pacific Froving
Grounds, which encompasses Eniwetok and Bikini Atolls. BRAVO
is the code name that was given the firing of the first device,
SHRTMP, at 0645 M on 1 March 1954, off Namu Tsland, Bikini Atoll. ©

Subsequent to BRAVO detonation radioactive debris fell
on certain inhabited atolls of the northern Marshall Islands.
Radjation intensities rose to levels sufficient to warrant eva-
cuation of four atolls and all personnel were removed from these
atolls to Kwajalein in accordance with the operational emergency
plan of JTF SEVEN. Areas evacuated and gamma dosages received
gare indicated below:

ATOLL POPULATION DISTANCE FROLI DOSES RECETVED
GROUND ZERO —

Allinginas 1 79 Wu 80 R (computed )

BongelLap . 82 100 NY 100-150 R (computed)

Rongerik 28 # 133 NY 40-98 R (film badge)

sirik 154 270 XM 17 R (computed)

(#) @8 American Service personnel; 25 USAF Weather Detach-
ment plus 3 USA Signal Corps personnel.

( All evacuees are under competent medical care.

Be PREVIOUS EXPERIENCE AND CHARACTERISTICS OF NUCLEAR
DETONATIONS: Radioactive debris i8 an inherent characteristic
of ail nuclear detonations. It originates frem fission fragments
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which are the residue of bomb elements and surface materiais,
soil and water, made radioactive by eaccampanying radiation
fields. Debris is sucked high into the atmosphere by after
winds of the explosion. Where 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 spread and the
intensity of fall-out on the ground are determined by the yield
of the explosion as well as by wind pattern since the larger
the yield, the more surface materials are sucked up into the
cloud and the more fission fragments are available. The rela-
tionship between yield and fali-out is known only qualitatively.

4. PRE~SHOT INFORMATION: The operational aspects of the
BRAVO experience were Dianned and conceived in the light of
experience gained from previous operations. These factors were
considered:

a. The basis for forecasting where fallout will go
is experience gained from overseas test operations CROSSROADS,
SANDSTONE, GREENHOUSE and IVY and to & certain extent from tests
at the Nevada Proving Ground. Prior to the firing of BRAVO,
only one megaton yield device (IVY-MIKE)-had been detomted.
Although conscientious efforts were made to document the fale
out from MIKE, only ebout 5% of the total debris could ever be
accounted for.

The technique used for forecasting fallout pat-
terns is to consider the clond as 4 small area source (about a
15 mile radius); then add vestorially forecast winds from the
surface to approximately 100,000 feet. The next step is to
outline an area on the ground where fallout is expected. This
ares is computed by taking into consideration particle size,
diffusion into the atmosphere, wind pattern, yield and source
radius. Such patterns have peen largely confirmed by experi-
ence in Nevada as well as by the meager date available hsre.

be The most probable value of the yield from
was predicted to be three to five megatons or one half the
value of the IVY-LTKE yield. The upper linit ofqRafyield
Was considered to be of the order of eight megatons.

co. The surface radex was plotted, with an insurance
factor added, i.6., 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 at vari-
ous distances was considered to be of the same order of magni-
tude as for IVY-KTKE. Radiation versus distance lines were
transposed to Bikini Atoll,
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<a
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 radicactive 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 favorable directions during the
time of fallout. The critical fallout period was considered to
be on the order of twelve to sighteen hours for significant
fallout to occur. The variation in time arises from considera-
tions of wind shear, with more diffuse and less significant in-
tensitias at a given time associated with large angniar and
speed shear. For this reason, it was required that actual wind
observations and forecasts immediately before shot time and
throughout shot day be continuously considered in their relation
with the forecast conditions for. the first twenty-four hours
after the shot.

5. PRE-SHOT BRIEFINGS: The following were presented at
the pre-shot cammand briefings:

a Weather

Weather conditions during the five days prior to
BRAVO indicated a favorable trend for BRAVO day with easterly
winds below 15,000 feet and winds of a southerly componant
abovee The situation presented at H-6 hours for the subsequent
2é 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.

be RadSafe

(1) Resultant wind diagrams including latest
observed winds and forecast winds for H Hour and the 72 hour ©
cloud trajectories, which gave a fallout pattern in a narrow
sector to the east northeast and-a wide (1409) sector to the
south with very slow resultant winds. (See Figure 1). ga. +.

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

(3) Outlooks for:.

{a) Bikini: Unfavorable; Eniwetok: Favorable;
Ujelang: Favorable, and the native pomlated avolis in southeast
quaarant from ground zero favorable, since resultant winds in
the direction of these areas were considered too slow to move
Significant fallout to tha atolls involved.

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

3  
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{c) Air routes through Wake and Kwajalein:
favorabla.

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

able,

ec. Selentific

(1) High altitude sampling operations - favor-

apie. (2) Light transmission for scientific experinents
favorable.

6. CONCIOUSIONS: ~

-@ Lack of fallout information from previous shots
of comparable yield was a serious handicap.

b. The yield ofwes 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 thought possible.

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

d. The radioactivity of the debris can be considered
proportional to yield. Radioactive material in the SHRI
cloud was thus two to three times was was expected.

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

f. 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 alot’ forecast approached the limits of accuracy of
the wind observations themselves and were well within the nor=
mal foratest 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 the

4
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pattern on the ground wes due primarily to superposition of
mushroom cloud fallout on the stem cloud pattern; and the
superposition can be attributed to the narrow scone 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.

he For future high yield shots, the forecast and
observed winds for the first twenty-four hour post-shot period
should receive es 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
Scientific Director Vajor General, U.S. Army

Cammander

.6 Inels
l. Figure i
2. Figure 2
3. Figure 3
#. Tab vAnr = Weather
5. Tab »Be - RadSafe, Narrative Sequence of Events
6. Tab »C» - Medical (plus addendum)
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1 Waren 1954

MEMORANDUZ PCR RECORD:

SUBJECT: Command priefing, 1100, 228 Februsry 195,

Members Present: Gen Clarkson, Gen KeGinley, or. Graves,
Adm Bruton, Col Covart, Lt Col Barbour (in lieu of c™ 7.4)
Capt Meynerd, Lt Col Bonnot, and Lt Col Bouse.

1. Im general, tne hodograph gave a forecast surface radex
in the low levels ( zero to 15,000 reat) at about 50 xiles in 6
hours, geasrally orientated to the west south west in especrizatee
ly a 30 degree sector. In the high levais, the radex gave a 6
hour pattern cantered on approximately 65 desrecs in a sarrow
cone approximately 20 desrees wide.

2. The 72-hour cloud trajectories indicated all leveis is
@ narrow band generally 65 degrees true from ground zero except
the 10,000 foot level moving generally east through north to
west and a 60,000 foot level moving southwest and thea west.

3. RadSefe outlooks were given es follows:

a. Bikini atoll: Favorable.

be. Eniwetok atoll: Favorable.

Ce Ujelang atoll: Very favorable.

@. Native atolls in southeast quadrant: Very favcretie.

e. Control DDE: It was recommended that the Costrou Tis
be moved frum-gposition 90 miles Vest or Ground Zero to @ pesi~
tion 230 degr@@p True, 90 riles fram Ground Zero.

fe. ATF and the YaGS: Tne plot or the Yass ass at?

courses fram about & minus 24 hours to = slus 2 hours was inclsetes.

In general, from about 3 minus 5 to edout E minus 3 Lours tie

ATPs and Y4Gs courses run approximately 25 to 20 stiles 2rss te

armed device and the tr departs from@ position ca t26 ese Cr +58

low altitude radex at edout E cinus lg bcours to a pesstscs bp 7Fere

‘mately 35 miles south of ground cero 6% = pous 2. Tae sstesests

of 726 YAGS and ATF were presenvec f[c> waatever consié.retica -

was necessary in view of their close proxicity to ta€ cetace bas

the radex.
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& No closure was recommenied os air and surface
routes through Wakes and Kwajalein.

- Be No transient shippins was reported within S3-
miles of Ground Zero. It was pointed out thet 3 minus 2 esd B
minus 1 P2V sweep hed been sent out on headings of 300 desrees
and 330 degrees respectively. This was besed on earlier soree
casts. Since the winds shifted around to a narrow band to the
ENZ, it was recommended that a 3 day P2V sweep along a beariug
line approximately 65 degrees be laid on.

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

(1) 72 hours trsjectaries.

(2) Very favorable outlook for native populatioas.

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

j. It was recomnended that no change be sate in che
position of the task force ships.

4. Io summary, it was recommended that RadSatve conditions
be considered very favorable on ell points, but only <‘avorable
at Bikini shot atoll.

R. A. HOUSE
+t Col., USaPr
RadSsafe Officer
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1 Wareh 1954

MEMORANDUM FOR RECORD: .

SUBJECT: Command Briefing, 1800, 28 February 1954.

hembers present; Gen. PW. Clarkson, Dr. &-C. Greaves, oF.
Ogle, Dr. D. Sewell, Gen. 2 LeGinley, hr. J. Reeves, col.
Cowart, Capt “aynard, 4t col Bonnot, Lt col Bouse.

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

2. It was asreed to let the execute decision rezais firs
until the midnight priefing.

R. A. HOUSE
Lt Col., USaFr
nad safe Officer

t “
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1 MWareb 1954

MELOZANDUM FOR RECORD:

SUBJECT: Command Briefing, 0000, 1 March 1954

Manbers present: Gen. P.W. Clarkson, Gen. B. UeGinley,
seo. He Estes, Dr. AC. Graves, Dr. W. Ogle, ar. J. Reeves,
Cr. De Sewell , Capt. W.L. Knickeroocker, Col. W.S. Cowart,
Capt. R. na. Maynurd, Lt Col ¢.D. Bonnot, Lt Col R.&. House.

1. Ino generel, the forecast presented at the aldnight
briefing was canfirmed, except that in the levels between 5
end 15 thousend feet the forecast was light and varieble. In
an attercpt to celineate 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
et 10 knots as the most pessiszistic situation. Consequently,
toe hogosraph plot vas made 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 Rongelap end Rongerik, nowever, it was cansidered that the

- G@istence to Ronselap and Rengerik cocpared to the resultant
Wiad speeds were such that no fell~out should reach those atolls.
From the forecast hodiogreph the time of travel to Rongelap weuld
Reve peen about 12 to 15 hours. The hodograph plot did however
stow that certeinly TARE site would be heavily contacinated,
end most likely NsN. The hodogreph gave two general fall-out
areas. The lower level running from 260 degrees around through
south to 90 degrees with a six hour fall-out line in the directica
cf the populeted atolls in the southeast quadrent about 15 to
20 miles out fram ground zero. The high level redex ran froa
edout 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 abcut
105 gicron particle size, it vas recomasnoded that the distance

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

2. 6ehange in the 72 hour cloud trajectories.

3e ndtsere Outlooks were xodified es follows; .

a. 2ikini atoll wes changed from feverable to unfavcrable.

be. Eniwetok etoll recained very favcreble.

c. Ujelang etoll remeinec very favorebdle.
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d. Native atolls in the southeast quadrant were aise
cussed at this pcint and elsewhere in the briefing. The net reeult
of the forecast was that these etolls shoul: remain favorable due
to the farecast lons time of travel for fell-out to these pleces.
Specifically, Wotho and Rongelap vere cossidered by name and
position, these being the closest native populsted atolls in the
Vicinity of ground zero.

@. Control DDE: "x0 change recocmended over the change
mede at the 1100, 28 February briefing.

f. ATF: It was recommended that tne ATFs E¢2 hour
position be changed from 35 miles outh of GZ to at least 50 ciles
south of GZ.

@- No closure was recommended on eir and surface
Toutes through Wake and Kwajalein.

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

i. an advisory to CINCPACELT and CINCPAC was recocmmerded
in confcrmance with the above, .

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

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

R. A. HOUSE
It Col., USaF
RedSafe Officer
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i Vareh 1954

VEVORANDUIM FOR RECORD

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

Kenbers present: Gen P. Wi. Clarkson, Gen 0. P. Weyland, Dr. &. C.
Graves, Gen. H. Estes, Dr. fi. Cgle, Dr. D. Sewell, Mr. J. Reeves, Col
W. S. Cowart, Cast R. H. Maynard, It Col C. D. Bonnet, and lt Col R. &.
Fouse.

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

2. The gseral recommendation for this briefing was one of minizizing
the effects of the low level northerly and westerly winds. The recomenda-
tions as givea at the midnight briefing were restated.

Vado.
R. A. HOUSE
Lt Col USaF
RadSafe Officer
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DISCUSSION OF CFP-SITe FaLLOUT

Fallout off-site followed the pattem immeciately established at
and adjacent to the proving ground where the cloud in genesal aoved
east north easterly with prevailing winds. Task force ships southeast

-of NAN received the first fallout, being om the southern edge of the
main strip of contamination. Fallout om the ships ranged from ine
tensities of 1500 millireentgens per hour on the BATROKO which was
closest to the center of the fallout path to a fer millircectgens 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 “eather Station, This
instrument went off scale at 100 mr per hour at 1418 bre 1 Larch.
Based upon query from air weather personnel a monitor was dispatched
With the supply PBN on the moming of 2 March. A ground reading of
2000 mr/hr was obtained at 1115 by the monitor who evacuated 8 of the
personnel on his om initiation and recomended evacuation of the re-
mainder as s00n as possible based upon the high radiation levels. This
Was concurred in and the remaining 20 were evacuated by Fal! at 1645,
2Mareh, Calculations estimating the dose received indicated that per
sonnel evacuated at 1115 would have received 85 r asd the remainder
95 r. This was in fair agreezent with readings of film badges on per
sonnel, Maximum film badge reading was 98r representing 3 men, 52r
for l, 44r for 1, 4Or for 9. Average dosefor all personnel, 54 roat-
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,
its importance is such that calculation of dosages received by native
populations are based upon it for time of fallout in those locations.
4 detailed analysis of this data is therefore appended in the medical
tab. .

Survey of Rongelap was made by Patter ABLE of Security Patrol
Squadron (Patron 29) with NYOO Scintameters aboard on 2 March and found
an estimated reading of 6750 mr/hr. (Later calibration for aerial survey
equipment revised this to 1350). Based on this and its proximity to
Bongerik it was decided that it would protabiy be necessary to evacuate
the atoll. Consequently, the PHILIP, DDE 498, was dispatched to seach
Pongelap on the moming of 3 Marck. In the meantime a Pai was sent to
ground survey the atoll and at 1830 hours, 2 Lareh, their grouna survey

showed @ reading of 14,00 miliiroentgens per hour. Celeriation of asage

to 3 Maren incicated about 110 roextgens 80 the order to evacuate was
given. The destroyer PHILIP evacuated the natives by 0925 to 1025,
3 March. Calculation of the total dose indicated that 130 roentgens were

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

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

iit
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Inassuch as some natives of Rongelap nere reported to be on
alinginae, tne atoll was surveyed, 17 natives loceted, and an intensity
sf 445 crsar was found. . Evacuation was complete by 1800, 3 Liarek. The
Gose computed for this group is &0r and details are eppended.

aerial survey of Utirik by a5L= Fattem indicated 620 mr/hr at
1651 prs, 2 March (later re-calibrated to 240 cr/hr). (nm 3 Larch 1345
ground survey indicated 160 mr/nr. Decision to evacuate based upon fact
that estimated dose at time of earliest evacuztion would be 13r. Evacue
ation complete 1245 hrs, 4 Larch. Estimate of dose to actual evacuation
time was 17r. 154 natives were evacuated. Calculations appended in the
nedical tab.

The caly other populated atoll which received fallout of any con-
sequence at all wes Ailuk, ASLE Fattern indicated 95 mr per hour at
1845 brs, 2 Mareh. Pased upon the best estimate of fallout tine it was
calevlated that a dose to infinite time would reach epproxicately 20
soentgans. Salancing the effort required to move the 40U inhabitants
ageinst the fact that such a dose would not be a medical Problem it was
decided mot to evacuate the atoll,

Indicatiozss from eerial surveys indicated substantial fallert
occurred on the unpopuiated islands of Eikar and Taka.

Very cinor fallout oceurred in a southwesterly and westerly direction
on Iniwetok and Ujelang &tolls but levels did not exceed lGmr per hour
at Eniwetok nor 3=r> per hour at Ujelang. This was apparently very fine
particuiate matter carriea by the low trade wind compoanest.

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

BR. Ae HOUSS

Lt Colonel, USAF
Ca. Tech. Br.,; J-3
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. since aircraft other than the sa=p

CLOUD TRACKING CFERaTIONS FOR BRAVO

& vareh 1954

- 2. SUMMARY:

The BRAVO Air Rad Sefe Operations were conducted
essentially as planned. No hazardous air coataminations were ene
countered by aircraft other than the samplers. Several eircraft
and crews were exposed but the levels encountered appear acceste
able from both a health end a decontarinetion aspect. Com=unicae
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 arparent during
BRAVO operations.

2. GENERAL: .

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

Sampling aircraft reports.
Sweet-sour reports.
Speciel Cloud tracking flights.
Weatner reconnaissence flights.
aFOaT-1 flights.

3. SAMPLING ATRCRAFT REPORTS:

These reports were monitored and recorded by Rac Safe
personnel eboard BOUNDARY TARE from plus two thru plus seven
pours. Information derived from these reports indicated the

sazpling aircraft were working the South and Southeest edge

of the cloud and therefore stayed in the immdiate vicinity of

Ground Zero. Because of the altitude of the sampling operatioas

(30,000 - 45,000 ft) there is little relation between the Cpera~

tion of these aircraft and subsequent air or ground contecination.

This astaznowever, does assist toe Sir Rad Safe Officer £n obd-

taining agoverall picture of the dispersal of radioactive caterial.

No reports#of cloud uovemens were received from the control 3-36
/

aircraft. 0 J

7

Le SuEET@-SOUR_REPORTS:

™hese reports are subzitted by any aircrast encounte 222g

radioactive contamination and =ot reporting by otner reecs. 20

such reports were received during Brav0~5 Tris ds not eurPprisiag

lers and trackers {reporting oy

otaer means) seak to avoid arees in woiecd contazinet.on is suse

pected.

aaa
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5. SPECIAL CLOUD TRACKING (WILSON) FLIGETS: .
a The first of these flights, Wilson 2, wes directed

by Rad Safe to pre-planned post=-shot seerch. This requireé tse
aircraft to remain in a holding pettern track apprcozizcately 50
miles West of Ground Zero from plus two to plus five hours.
This portion of the track was designed for the purpose of dee
tecting radioactive cloud movements toward Eriwetok gtoll. oo
BRAVO the maximum activity encountered wes less then 15 cr/hr.
Through a misunderstanding of control procedures, wilson 2 oves-
stayed in the holding pattern. When Rad Safe realized this fect,
CIC was requested to order him into the previously designeted
search sector at once. The delay, however, resulted in tris aire
craft being well behind and to the North of the cloud seszects
thet must have caused fallout on Rongerik and Rongelap. gt 155m)
the aircraft reported its maxirurm reading during this fligts. cls
wes reported as being between 500 and 1000 ar/br approximately
150 nautical miles from Ground Zero at a bearing of 60 desrees.
This and the subsequent deta appeared to verify the forecast cloud
trejectories which indicated the upper cloud segmentswould leave
the PPG on an approximate bearing of 70 degrees, thus avoiding
the populated atolls. Wilson 2 subsequently reported iz-flight
difficulty with the instruments used.

be On the besis of the results of the Wilson 2 flight
the second tracker, Wilson 3, wes instructed to search the sase
general area but to proceed further East to define the rate of
cloud movement. st approximetely 2000M information was recetved
indicating the possibility of some contamination in the Rongerik/
Rongelap area. 4 message was immediately dispatched to Tg Fh
requesting Wilson 3 to alter his search area in such a manné> as
to cover ths populated area to the East. Communication delays
prevented Wilson 3 from complying with the request. This plus
the fact that no exact instrument readings (instead a range of
readings) were reported made interpretation of cloud tracking
data difficult.

Ce Subsequent Tilson flights ( for plus one day} were
cancelled when it appeared that no sir contamination protier ert-
isted at that tim. /

af
7

6. WEATHE RECONNAISSANCE FLIGHTS:

Two Petrel Juliet veether reconnaissence Tligits were

flown on plus one dey. ‘These flights were flowto toe Sosthang

to the SoUtheast and indiceteé essentially zero air conta=-cét.cse

2

are



7. aPOsT-1FLIGHTS:
AFOA4T-1 sponsored flights from Fawail indicated a serie

mum air contamination of less than 1 mr/br in that area, (3 sarck(.
Similar flights from Guam reported tenths of an ar/br as a sarie
mum reading. This vas encountered 4 Varch, 100 nautical ciles
west of Fonape at 5000 ft.

8. INFLIGHT EXPCSURES:

SS expected, several aircraft, including sanplers,
cloud trackers, evacuation aircraft and P2V security sweep air-
eraft, encountered areas of air contamination. Im all cases it
appears thet the exposures were well under task force limivaticzss
for a health point of view. Standard decontamination proce2ures
are expected to be effective so thet all aircraft srould be ree
turned to service well prior to the next shot. Ths P2V security
sweep sectors will be modified on future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

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

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

ater

Ce Improved monitoring, data reporting and communica~
tionsfacilities ere required.

ad. Lower search altitudes nay improve the ability to
cortelate air contamination_with. subsequent fallout. .

. e. No hazardous fallout appears likely in ths =awail,

Ponape or Guam areas. ,

Fn flight exposures of Task Force personnel appear
Biestablished limits, .

7 .

 

10. RECOMEYDATTONS:

a. ACY conzact is required between BOUNDARY TARE and

- WILSON aircraft to insure oetter data reporting end ccatrci.

(This has deen requested).

be A TIB radiae instrunent should be cerried ca all

WILSON aircraft and exact radiation reading shculd te rercsteé.

(Eas been- arrenged).

a
3
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o. Lower altitudes should be employed in tracking
operations. Will ve specified in future vector nessages.

Colonel, US
air Rad Safe Officer
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10 March 1954 -

MEWORANDUM FOR RECORD

SUBJECT: Protection of Transient Shipring During Operation CASTIZ

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

a. Plaming fectars:

(1) CASTLE clouds nore than 24 hours old should not be
hasardous. | -

De

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

Plan:

(1)

(2)

(3)

(4)

The Comander in Chief, Pacific Fleet was requested
to ake advance diversions of shipping catside a
sector area from southwest clockwise through north
to east to 500 nantical miles from ground sero fros
H to H plus 24 hours.

P2Vv aircraft were planned to sweep the significaxt
forecast sector of cloud travel, using visual ani
search radar methods of sightings cut to 800 narc-
tical miles on De2 days, out to 600 nautical niles
on Del day and, if necessary, in front of the cload
on D day. P2V aircraft crews were directed to eto
fect diversion on all ships sighted in the sector
area on Dei end D day.

WB-29 aircraft on rcutine weather reconnaissance
missions were directed to report all sightings of

surface shipping encountered, Ala sightings were
to be relayed to the Rader center (CIC USS BATROED)
in the TG 7.3 fleet.

P2v aircraft and destroyer security sweeps were di-
rected for the Eniwetck/Bikini Danger Area. Inform

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

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

(5) Information from all the above scurces was chammeled
into the task force headquarters for eveloaticno and
consideration at the Weather/Radsefe Command Brief‘ngs.

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

be

‘
2
i

411 known transient shipping was diverted outside the.
hazardous fall-out area. The Petapsco (A0G-1) eas sailed
from Eniwetok to be ont of the hazardousarea by shot tims.
The Trust Territory ship W/V Roque wes operating outside
the designated sector (from Kwajalein to Utirik), arriving
at Utirik on the morning of 2 March 1954 and departing Uti-
rik on 3 March 1954. The Roque was subsequently located
and monitored at Majuro and found to have insignificant
levels of radiation, The Merapi was exroute from Fonoluln
to Eniwetok but-well cutaide the designated sector area at

-sbot time. The Merapi was monitared upon arrival at Eni-
wetek and found not contaminated.

Based on the forecast significant clond travel (forecast
made on the night of B-3 days) the P2V sweep for Be2 days
was directed along true tearing 300 degrees from ground
sero, No ships ware sighted on this sweep. Based on the

 ~Be2 day shot time forecast, the P2V sweep for Bel day was
directed along true bearing 330 degrees to a distance of
375 nautical eiles. The reduction in distance was based
on forecast reduction in resultant wind speeds. This sweep can
tacted the USS General Patrick at 17-310, 162-C3E on course
266 degrees, speed 16 knots, at 1204M, 28 February 1954. ds
she would clear the designated sector by shot time, ske was

not diverted by the patrol aircraft. Based on a re-Screcast

(made on Bel day) of the significant cloaud acvenent far B
day, it was decided to search in advance of the cloud along

bearing 65 degrees true from ground sero out to 600 nantical

miles. Two P2v's were used. The first of these becare cone
taminated early in ite eission and was forced to return to

bese. The second was directed to rick up the searck in the
approximete location of the previcus abert ent carry it out

to the 600 miles. The only centact reported by these air-

‘eraft was the Patapsco (A0G-1) sighted at l2-31N, 170-425,
at 1935M, 1 Harch 1954, course 30 degrees, speed 1C kzote.

The Patapsco wes turned to an easterly beading at 2030k, 1

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

vised later to have the Patapsco ronitored upon arrival et

Eonolulu in the event a check exrovte could not be accorplisbed.
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MEMORANDUM FOR RECORD (Cont'd)
Protection of Transient Shipping During Operation CASTLE

a.

Between 2% February and 1 March 1954, WB-29 aircraft per-
formed weather and cloud tracking missions in ell four
quadrants from ground zero. Wo surface shipping was sighted
on these missions, three cf which were flown to the east
northeast of ground zero, cne on 27 February and two on 1
Mareh 1954.

The P2V and destroyer search of the Eniwetok/Bikini Cenger
drea madem contacts. is a mtter of interest, a destroyer
security steep on 17 Feburery 1954 encountered one Japarese
fishing vessel, the Hiyagikenajinoickonpiramarn, 26 nantical
miles on true bearing of 40 degrees from Eniwetok Island.
This ship was escorted toward the northern edge of the Dan-
ger drea and left on course 315 degrees, 9 knots with the
recomendation that air patrol observe its subsequent nove-
ments. No furthercontacts with this ship were reparted.

4s a summary, the CIC BAIROZD was contacted periodically
pre-shot end reported no transient shipping in the area.

R. &. BOUSE
Lt Cal, USar
Chief, Tech Branch, J<3
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ZRN PALL-OUT FOLLOWING BRAVO EVs
(Combined Analyses = Immediate and One week after BRAVO)

1. Generg}. The pattern of ultimate fall-out of radioactive rarticles
has been established utilizing in the cases of the most critical area (1.6.
bearing about 050° True, clockwise to 120° True from Ground Zero) the follove
ings

ae Aerial survey by P2ZV employing NYO0-a3C survey equipment, with
readings in ar/hr extrapolated to ground level, .

be Known ground readings taken at sone atolls (early end 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 froa
3 mims 1 hour (USS CURTISS Observation - BISINI) to 8 plus & hours (Reagerixz
sounding) together with the 8 minus 3# hours (Rongerik 030Q!) to piece cogether
the wind pattern above the tropopause. .

d. Since the 3ongerik (NY00-aZC) survey meter trace established
initial time of arrival of fall-out, this time was used in coordination with
resultant wind at the cloud level which rassed over Rongerik. This level was

_ 25,000 feet vector. Its average speed from Ground Zero calculated froa
resultant wind plot was 10.4 miles/hr. At first, there was cousideradle
difficulty in making fall-out arrive from the stem of the atomic cioud (5-
55,000 feet-tropopause) at Rongerik in 8 hours. The 10.4 miles/hr above
would meke cloud arrive at Rongerik at about = plus 12 hours. fowever, by <he
method of plotting the entire cloud height (which is believed to be a5cu:
100,000 feet) for which there were available winds to 95,000 feet, and with
the assumptions listed below in constructing shadows (fall-out) of steam and
mushrooms, there are obtained 2 areas ~- elliptical inshape, generally east of
Ground Zero and superimposed on each other (Appendix I). The suggeszed Zall-
out area (blue) for the stem is oriented about 070° Trae from point SB of
Ground Zero, distant 35 miles and with a 200-mile zajor axis, 100-a:1e =‘cor
axis with a series of extremely hot elliptical envelopes ezanating froa Ground
Zero out to about 110 miles. Superimposed on this area (red) is «he suggested
mushroom fall-out pattern which is an ellipse oriented 080° True, 49 stiles
from Ground Zero, aajor axis at least 180 niles, =incr aris 45-70 aices. It

is assumed the#the cloud dieneter in the sushroom for the period ic suestioa
was at least 7aet00 miles. This shows therefore, that che early fall-~<=. et
Rongerik could easily fron the mushroom - large particles oy = pics 8

hours, and since’the superimposed fall-outs frem stem and susarecn cross =e

northern half of Rongelap Atoll, one would expect these islands +2 be exceece

ingly high with their radiation levels, This sight be likened to scavenging

of the hot stem material by large particles Src= the cropopause anc a>cve.

However, the major hot fall-out elenent nust cons froa <ce stea debris.

The assuaptions used in the rough constr-ction of the ellipse fer =e

whole cloud ares (LtCol Lulejian report on Fell-out - ARDC, SECRET, RD)s

t 1 CeeInclosure 6
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(1) Ig wind shear is <10 for the levels in question, ainer
aris is 1/8 to 1/4 of the major axis (which is the entire vector for levels
looked at). (This is case of 0-5,000 feet winds and 520,000 feet winds.)

(2) If wind shear is >10° put < 120°, minor axis is # of aejor
axis. This is case for 20,000 feet winds to tropopause, and sosewat less
for 65,000 to 95,000 feet winds.

(3) If shear at levels making up vector under study is >120°
draw circle with diameter = to entire resultant vector.
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CONCLUSIONS3

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

2e From initial land survey reports on Rengelap Atoll with levels at
Erippa Island (NZ part of Atoll) still at 2.8 to 3.5 r/hr on B plus 7 days,
the picture for heaviest fall-out patterns north of this area is estab.‘sced.
The relatively light fall-out at Utirik (258 of the hot area), hizher levels
of intensity at Bikar (East and downwind of the hot area, i.0..6 r/hr at 3
plus 33 hours almost in downwind line with the superimposed ellipses or hot
areas but definitely beyond the hot shadow), confirm the belief in che asscced
area of hot fall-out pattern above. Wothno (SSE of the area and fre= Growd
Zero) received practically nothing because resultant vector wind speed froa
the stem and, perhaps some of the mushroom fringe, was so low in velocity
through the SE to South from Ground Zero. Znizetok received at about E pic
ll hours a build up to about 10 mr/hr for a period of about five hours.

3- This type of analysis gives a feeling only for pattern of fall-out
because it does not tell exactly rhen the fall-out arrives. Eowever, i+ ‘s
apparent that the 200-300 plus roentgens lifetine dosage line pessed on or
close to ailinginae, Rongelap Island and Hongerik which are at 0-100 alles
in cases of Ailinginae and Rongelap and 130 miles +o Rongerik froma cround
Zero, The 1,000 plus roentgens lifetime dosage lines are exceeded as cue goes
north from Rongelap Island to northern islands of that atoll. This analysis
is based ons (1) logical use of wind patterns existing during shot tine to
fall-out, (2) multiple shot (tower or ground) fall-out pattern data froa
Nevada Proving Grounds over last 3 years, and (3) experience and data froa
IVY-MIKE (limited cross-wind and upwind) and CaSTIS-2rayC itself.

*
| he Bongepik radiation intensity levels are mown at case and evccuaticn

time; calculated roentgen dosage agrees with actual observations fros fils
badges at this site

5. The heavies: fall-out pattern wes expected to pass north of 2.2" acd
eest tortheast from Ground Zero.
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6. The levels of radiation intensity at the distances of Songe-er and
Rongerik were much higher than expected, and sooner *tan expected sisc9e
necessary information in this range of yield fcr surfece shots today is <be
result of some scaling, up from auch lesser yielcs, interpretation of upper
wind field patterns, coupled with forecast changes end experience of ind‘vi-
os with such limited date as IVY-T%E, GREZNHOTSE-D0G, EASY, S2C=S and

7. After seeing BRAVO cloud project pictures (taken from en eirplane)
with large quantities of visible particulate matter falling threuge tbe
cirrus deck above the camera plane from tropopause and above, <ind data to
great heights (i.e. up to at least 100,000 feet) is a must for shot tise
since the fall-out problem for surface or near shots of large yields cas te
a definite fimction of the mushroom as well as the very hot stem of the cload,

CAPT, JS¥

 

I = Plot of General Fall-cut
Pattern. ,

TT - Forecast and Observed Hodo-
graphs, B-2 to Bf7 days.

TT = Tabulation of Time of Arrival
Data

IV - Hodograph Trend Date

R tieheb we Pua
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6 The levels of radiation intensity at the distances of Zongelar and
Rongerik were such higher than expected, and sooner *hap expected since
necessary information in this range of yield for surface shots today is <he
result of some scaling, up from auch lesser yielcés, interpretation cf upper
wind field patterns, coupled with forecast changes end experience of indivi-
ems with such limited data as IVY-iT%E, GREZNSCISE-D0G, EASY, SSC3S&S and

7 After seeing BRAVO cloud project pictures (taken from an eizplane)
with large quantities of visible particulate matter falling through the
cirrus deck above the cazera plane from tropopause and above, xind date to
great heights (i.e. up to at least 100,000 feet) is « must for shot tine
since the fall-out problem for surface or near shots of large yields can be
a definite fimction of the mushroom as well as the very hot steam of the cloud.

Appendizs R. He i
CaPT, JS¥

I - Plot of General Fall-cut
Pattern.

IZ - Forecast and Observed Hodo=

eraphe, B-2 to Bf7 days.
IT = Tabulation of Time of Arrival

Data
IV = Hodograph Trend Data
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ATOMIC EREAGT ACE — 1948 BRAVO

}
AVETAGE

TIRE DOSE RESULTALT
SWE DISTANCE FALLOUT INTENSITY <** «=INTHNSITY TIME DNTENSITY TIMG =WIND SPEED

L LACK: PEAIJLG WAUTML. ARRIVEDMY/IIRNOWTGINS_KRVHR__HRS_MIVHR__HKS/DAS _TOTHOLUPAUSE_
Loe lou lh oer 208 ° 3.2
Ujac jusPy 37 0.1 3.2

Viotho isn 413.2 2.3 017 1.0 ' 3.6

Ailinginae

=

115 79 3b 12,000 220 15 458 400 429.7 6.1
Honrolap 1U9 lov 5.6 9,800 350 #1400 36 1350 30.9 6.9
Lniactok 105 98.5 5eh, 46,€00 4,200 #3000 53.2 6.9

ftonrorik ogs 133 * 8 9,000 350 2000

«=

£285 10.%
Taonglh U52 280 1.4 32.6 Fringe effect only

Bikar Oa, 285 16.3 1,400 120 600 | 4.0 nek

Utirlk O76 270 21.6 450 48 160 55 53/10 /£6.3dee 10.2

Take ‘OFT 261 20.3 290 160 3h 10.4,

Mejit , 10, 340 30, 2
9.6

Ailuk 17 291 Zl 110 3 76 34.8 6.9

Jomo hu 268 24.8 18 3heT 6.8

Likdep 45 2 2.2 6 3h @.1

Nanu 1h2 205
016 48. 5 be 2

Allinglapap U2 338 08 48.9 4.8

Arno 127 A6k 0.6 51.6 5.3

Lin Juro 128 bh 2.0 51.4 5.5

uv 122 UU 36 50.9 5-9
(footap Ly / 42.3 3.6 50.6 Tel

brikub 119 321 40,0 4eU 50.2 6.8

Viotje A 321 39.0 20.0 50.0 6.0

Kuoale 200 225 oD Shel,

Ponape 235 503

Pingolap 22U 426

# Reading on ground.
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ICAL ASPECTS OF FALL~OUT PROM BRAVO
 

1. Medical evaluation of personnel exposed to the radiation from
fall~out in case of BRAVO depends to a great extent upon the accuracy with
which dosage can be computed. Based upon axtrapolation of fall-out tins
from Bongerik data where the fall-out time was precisely determined by
automstic recording instruments, it seams plausible to eanclude, after
making allowance for factors giving maxiamm values of time and imensity,
that personnel were not exposed to dosages mich higher than calenlated,
This is particclarly true inaamch as Rongerik calculations were in good
agreement with observed film badge data on personnel there.

2e The association of symptoms with a given dosage may lead to er=
roneous conclusions aince such tabular relationships have been devised
only for whole body penetrating radiation given over a period of a few
winutes. It is now generally believed that the symptoms in those tabule-
tions will appear with a mmaller dose than indicated. ‘These personnel may
develop signs or syuptoms out of proportion to what would have previoualy
been expected but could be sanewhat tempered by the relatively slow dose
rate characteristic of fall-out.

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

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

5. Considering the personne] involved in exposure to radiation thay

can be grouped according to location:

a& Bonge -

Twenty-eight Americans were exposed showing film badge read-

ings ranging from 40 to 96 roentgens during a period of 28.5 to 35 hours.

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

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

until reassured after which he adritted that his feeling was probably

psychologic#&. First blood counts taken on D plus 1 showed a normal eis-

tribution. Generalized loss of hair waitedapoallyoccurs after 10Gays

with sufficient dosage was not expected not occurred ee

Levels of persome]l contamination were not exceedingly high and inasmch

as deconterination was performed on D plas 1, bete burns are unlikely.
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be Boneelap -
Sixty-five natives were evacuated to Kwajalein and may have

received doses as high as 130 roentgens in a period of 51 hours. In this
case, the leval of radiation is about the leval which might cause scone
syaptoms such as nausea, vomiting, fatiguability and less of hair for acute
doses. Allowing for the reduced effect fram low dose rate it zay happen
that symptoms as above will occur in individuals who were already iL] or is

. generally poor physical condition. Readings of akin and hair contaminatios
were such that for this exposure tine spotty distribution of beta burns
could occur within several days. If this occurs, ulcerations might develop
which may require several months to heal.

e. Ajlinginae -

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

d. Dbirtk -
154 natives were evacuated to Kwajalein after receiving &

dose of 17 roentgens in 78 hours. No subjective systexic symptoms or
changes in blood count were expected. Beta burns are miikely but are
possihle statistically.

e. Ailnk with 402 natives was not evacuated and the total dose
for a life time will be less than 20 roentgens. Ho medical problem froa
radiation should occer in the population.

2. Some other islands received fall-out exposing inhabitants te

ineignificant quantities of radiation.

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

Personnel in the concrete bunker on NAN island were evacuated

to ships afloat receiving in general comparable dosage to those aboard ships

all the tice. Based on readings taken aboard the ships it was estirated

‘het none of the ship's perecnnel would receive zore than 10 rcentgens

wholes body radiation. This doge would not cause any general syzptoms of

radiation siékness, however, decontamination personnel might have skin com

tact with concentrated radicactive deposits and possibly sustain ciid bets

burns.

6. All native evacuees were held at Kwajalein for observation am

treatment should the need arise, ‘She station medical complement took com

plete blood counts, zace poysical examinations and took histories. Captata

S. H. Haight, (MC), USN, a radiolcgical medical officer was sent to twala-

Tein as cansultant cn radiation effects to the staticn surgeon. Daily ob=

servation was instituted in.anticlpation of the arrival of a sedical group

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

a  



 

\
ore

7. The medical group arrived in Kwajalein on 8 March. It consisted
of military and civilian medical officers and technicians from the Naval
Medical Research Institute, the Armed Forces Special Weapons Project and
the U. S. Bawal Radiological Defense Laboratory and was established as
Prejeet 4.1, 70 13 of Task Group 7.1 with Commander BE, P. Cronkite, K,
USN, as Project Officer. Drs. G. V. 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 view tovard mn
ning a sick call, performing blood studies, taking histories, making physi-
cal examinations ani documenting the cases by means of records and photo=
grapty. Buildings were furnished for these purposes by COMNAVSTAKRAJ and
his Staticn Saurgecn, Commander W. J. Hall, worked closely with the grap.
The establisheernt of the investigating group of Project 4.1 was essential
and desirable from several standpoints. All the redical personnel were ex-
perienced in the field of atomic medicine having been participants in pre=
vicas testing using biological caterial as well as having had full time
research projects along this line during interim periods. This allows for
proper evalcation of human effects toward correlaticn with cata on acimals
from which a great deal of cur ideas on busan effects have been extrapola-
ted. Purther, thay constituted an augmentation medical group for treatment
‘Lf necessary in conjunction with station medical facilities, dn additional
advantage was that alaost all of the personnel had worked together as a uit
on previoas occasions.

8. Hcne of the natives nor the Eongerik Americans had prel{minary or
early a¥steric ayurtons consistent with radiation sickness from large do-
sage of external whole body irradiation. A reported case of vomiting and
a few cases of loss of appetite were noc significant considering the sudden
charge in environment and diet to which they were subjected. fo relieve
the load on the station medical facilities, not knowing of the early arm
Fival of the medical group, the twenty eight Americans were returned to
Enivetok to remain as ovtpatierts under the supervision of the Surgeon,
sasx Group 7.2. Hlood counts were taken at approximately three day inter-
wals. They remained asymptomatic although there began a depression of the
white blood cells of mild degree. They were returned to Kwajalein a 17
March. During the early days of March all patients remained free of sye-
-tecde symptoms attibutable to irradiation but there was a definite de
crease in the white tbed cel] count more carked in the Rongelap group.
The blood pictares of the Ailingizae natives and the Rongerik Americans
were cuite similar which was reesorable considering they were exposed to
the same order of magnitude of radiation. The Utirik group showed nothing
particular Spt a oedical standpoint and were considered as a virtually
normal native population for cempariscn purposes pending time for ob=
taining base data from non irradiated natives.

By the thirteenth and fourteenth day a tendency to epilate

had become evident in the Rongelap natives involving mostly children tit
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.

Cean
3
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A& about the same time that epilation apreared in the
grcup, mall skin lesions became noticeable on the folds of thecettethe
forehead, shoulders, and arms. They appeared to be superficial and et
first were hyperpigmented. As time went on, the lesions, which becane
blister like, began to peel leaving a whitish depigmented area in the
center. The skin sanifestations continued to appear throughout the nosth
of March, all going throtgh the same cycle and involving most of the na-
tives. The acst severe cases occurred on the feet with one exception -
one aan developed a deep ulcer behind one ear. By this time all of the
akin lesions except the ear have virtually healed and it appears that re=
pigmentation is taking place.

Sigiler findings tut in a lower percentage and at a later date
oceurred in the Ailinginse group. One American developed what appeared
to be superficial radiation leaions on the back. They were hyperpigmeo~
ted and behaved as the others.

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

The white blood counts reached a minimm during the latter part
of March with a late depression in blood platelets becoming apparent.
The level of the mean counts being well below normal mean counts. Lowest
counts were about 30,000 compared to a normal mean of over 300,000 for

the natives. ‘There is a definite upswing in the entire blood picture of
both the natives and Americans at the present tine.

Qa aboat 20 March, several cases of radiation buras were reported

aboard beth the USS BATBOKO and the USS PHILIP. Examination showed that

in aleost all cases there were discrete areas around the belt line which

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

that these lesions developed soretime between 3 March and 15 March. dJ11

were in the process of healing with desquazation ani mild depignentation

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

there were no other synptons.

Three Mbeat operators froa TG 7.3 presented film badges reading

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

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

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

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

badges by densitometer revealed nothing musual in the radiation to whieh

they were sudjected.

It was decided at the outset to manage all cases in @ ccoserven

tive manner, treating symptoms as they arose, avoiding experinentatiee

with treatrent but being ready at any tine to perform transfusions e-tier

of whole blood or platelets if indicated. Sick call was managed daily

eee
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where complaints were treated as though radiatinn had not been present.
Sicin lesions were kept clean by surgical soap with excellent results lead-
ing to a minimm of secondary infection and rezarkably prompt healing, 1
is felt that this eonservative regimen gave optima results and that all
patients are recovering satisfactorily.

Detailed reports will be randered by Project 4.1 om all cases.
Detailed statistical analyses will be required to properly evaluate the
data derived. Urine sazples which have been analyzed in the U. $, will
be combined with this study. A detailed study of characteristics of the
fallout sarples, shielding properties of the measuring instruments, and
weather analysis will be necessary before a mre exact dose of external
whole body radiation can be established. The study of all aspects should
lead to a meh clearer concept of dose versus effect. The picture of ex
ternal garma radiation with a broad spectral band, combined with external
beta radiation, and internal hazard makes a very complicated problem in
the final report.

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

All persomel who have been involved in large dose exposures and
those whose dose was small but who may have to reside in an active area
should be observed over a long period of time. The first year following
the teste, re-examination should be at quarterly intervals. This has been
discussed with the Director, Division of Biclogy and Medicine, AEC, who
advises that it is the intention of his organization to aaintaina period=
de observation aystea.

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

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

considered to have been borderline from a standpoint of seriousness.

All should recover from the effecte of the exposure.

kboutesJPeaspan
Colonel, Medical Corps
Staff Surgeon
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STLARY OF WEATHER SITUATION FOR Feagve suce

SweeAL. This sucrery presents the weather situation es evisted

prior to, at, and just after BRAVO shot time, for the genersl arcs

of the Larshall Islands, with specific reference to Bikini ast the

SHRILP shot site.

PrieSuot waaTHER.

a. General Smnostic Situation

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

sere cell located at apsroximately 34 degrees north 171 degrees

east with a central pressure of apsroxizately 10% 135. & ercugt,

oriented northeast - southwest la> just off the cozst of J:pac.

Enis pressures in low latitudes lay just along the eguztor.

Flow over the lershell Islands area wes the ezst northeast trade

flow, with no markedregions of convergence or divergence. (Chast

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

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

central pressures .

(2) UPPER LEVEL CHARTS. From approximately 25,000 to $5,000 leet

the flow pattern was dominated by a clockwise rotation cemeree

neer 5 degrees north 175 degrees east. ‘This systec wes essextialy

Wartical froz 30,000 to 55,000 Leet (Chart Kio. 4). Tae Sisw ar

tase levels, under the influence of this doxinant s7ste= was “ros

the west southwest. at 20,000 feet the doxinant clocxwise sctatsce

o-.ob
~_lay mich further to the ezst, with @ secondary center Locate? seu

. ee  



Seis
of BIKINI end west of KiaJsLED!, givin: westeriies at chis Level

in the Sncbcl area. To the east of SIHDI the flow was xsre

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

brozen up by a@ group of cinor eddies, toth clociowise and counter

Clockwise, features epproaching large scale turbdulense in nature

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

west wind in the vicinity of SIEDI, with the wind speeds deing

very light (Chart lic. 2).

b. Forecast for Shot-Time

(1) The following forecasts, based on the promostic chem ‘fos

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

BPavO shot-tines |

(a) BLS Urs: ‘EATER: Scattered cumlus, scattered cisrcs,

Widely scattered showers. iOS: Surfece easterly 10 to

15 imots ~ Ter thousand feet ezsterly at 15 to 25 mots -

50 thousand feet southwesterly at 10 to 20 mots = 5

thousand feet southerly at 5 to 15 knots.

(b) He38 Hrs: TZATHER: Scattered cumilus bases 2950, s=at-

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

shovers. wDs: Surface &0 to 95 decrees at 15 to 29°

knots =< Ten thousand feet EO te 95 degrees at 15 te Be

keacts =- 20 thousand feet 92 degrees at 10 to 15 imsts =

32 thousane feet southerly at 5 te 10 mots - 42 thcusan?

feet 220 +o 250 degrees at 20 !mots = 52 thousand Jeet

scubnwesterly at 220 to 250 degrees at 20 Imcsts = eS:

tnousand feet northerly at 1¢ to 15 ix.cts.

peers
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(c) He2h Ers: SEAT: 3/8 cumilus bases 2200 tors 52X,

(a)

(e)

6
ep
O
B
E

a
g

*
A
i

grees at 20 mots ~ 5 thousand feet 70 degrees at i4

3/8 cirrus bases near 38,000 widely scattered suswers.

wl.cot Surface 70 degrees at 20 mots 10 theusent Seer  
at 1L knots = 20 thousand feet 230 degrees a+ 15 xnsts @

30 thousand 350 degrees at 14 mots ~- 35 thausané feet

260 degrees at 22 Imots - 40 thousand feet 25° degrees

at 24 knots ~ 45 thousamd Teet 240 degrees at 24 mots ~

50 thousand feet 230 degrees at 1h imots ~ 5* thousand

feet light and variable - 60 thousand feet 50 degrees

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

6 thousand feet 90 degrees at 12 xaots ~- 0 thezsané

feet 100 degrees at 18 knots.

Bel3 Hrs: MEATHER: Ko change in H-2i fcrecast.

“DS: Ho change.

E-8 Urs: SATEER: 2/8 cumlus bases 200 toss 590,

2/6 stratocumlus bases 5000 tops 7000, 4/8 cirres da-

ses near 38,000 widely scattered showers, contrat)

level 36,000 tropcpause height 55,000 temmeratwre of

tropopause minus 78 degrees. ToNDS: ‘surface TR de

knots = 10 thousand feet Lignt and variable with &

westerly trend - li, thousand feet 250 degrees at -6

xmots = 20 thousand feet 272 degrees at lc incts -

25 thousan: feet 230 degrees at 20 Imsts = 52 thousand

feet 230 degrees at 25 degrees ~- thimsr tive eneusand

feet 220 decrees at 36 imcts - LO theusans feet Go

at  



3- SITUATIC: £7 HeHOUR

a.

C
Y

be -Por the observe? local conditions versus the fcrecast fer enc. cist,
ak .

eee
degrees at40 knots = 45 thousand Leer 250 degrees at 38

knots - 50 thousand feet 80 degrees at 10 Imot) = 5S cheve

sanz feet lightly and variable - 70 thousand feet K deo

grees at 25 Imots - % thousend feet 70 degrees a% 23 iccts.

(f° He Hrs: TEATHER: No change in 3-8 forecast. _=DS: Zo

change.

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

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

levels ocrtrayed. |

General Synoptic Situetion

(1) SZEFACE - Tae general synoptic patterns at this tine differed

froz those earlier only by the continued eastward aovement cf t:.0

high pressure cell (Chart Mo. 7).

(2) UFP=2 LEvaLS ~ The clockwise syste had moved slightly te tb ;

east and south, with the wincs at upper levels tending to tesans

more westerly (Chart Ko. 10). &t 20,00 feet the emi) clockwise

circulation west of Kwajalein had expanded (Chart No. 9). At 27,92X

feet the flow remained dominated by the cincr eddies waist hal exie-

e
n
e

ted at 2303002 (Chart Mo. &).  
gee pacecranhs 5g, h and i below. a revised air particle tralecstors

forecast was issued at HfL, hours, based on cate avallatie th=.

#49 hours (Chart No. 11). ‘The asjor chanse, wich hac not Dees

forecast, wes in the 22,009 foot tresecvery.

Poe  
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SERRE |
PCST=SHiT noaTHie: ;

a. The weather efter shot time detericrazed rasidly due to inscces ;

local cloudiness. The winds elo2t for Eniwetok and Rongeriz were less

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

a
T

E
n
e

be Chart Mo. ll is the computed air particle’ trajectories for 254%

day, based on date aveileble through 3433 hours. <Acslification of

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

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

E
E
E
?

trajectory was essentially the same for 30,000 feet. Frome 12,t%K t

18,000 feet the trajectories lie between the 10,000 and 20,020 Loot |

level patterns with the 18,0°¢° foot most lise the 20,000 foct trae  jectory and the 12,000 foot most like the 10,000 foot trajestors. Is

other words, between 10,090 and 20,000 feet there =ust have bees ¢7:-

siderable cispersion, with the 20,0090 fost level having the aos xem

therly component cf motion. From 6,000 to &,000 feet, the trajectories

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

iow trajectories being generally froz the ezst northeast.

DISCUSSION:

a. Briefings:

@) Tae outlook on the corning of 27 Febru ry was very feverebdle

fren tne radsefe point of view. The wines for shot cine were fere-

cast to be easterly fron the surface through 20,000 feet,

easterly at 30,00C feet, southerir et 45,000 feet, anc southvestesiy

at 50,090 feet. Tne situation was cuenging sligntlr; 27 Fetmuary

would have been an ideal shot daz (Incl Ne. 3}.

Saeiet  
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(2). On the afternoon of 27 February, the wezther cuticox was

still favorable Sroz all considerations, especizlly radsave.

Besterly winds were fcrecast for snot time from the surfice

‘through 10,000 feet (080° to 090° at 15 +0 20 inets}, and south

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

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

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

shot site at shot time as 3/6 cumlus, bases 2,000, tops 5,000;

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

the surface (Incl 5).

(4) Later that afternoon, the trena at 10,000 feet became core

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

feet to the north. The remaining Winds were forecast to recain

essentially es given at the l10Ou briefing (InclNo. 6).

(5) The briefing given at midnight orior to the shot time &

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

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

at midnight. TEnds aloft from the CURTISS for 200% ent 030MM

‘were dissussed (Incl No. 3). The levels 7,000 feet through

11,009 feet were under close scrutiny due to their vasiability.

.& tendency for a westerly direction at that level wes forecast

(Incl Wo. 8).

Observed shot time winds ex weather:

(1) ‘The observed shot time winds (0600U, 1 March 1654) froz the

USS CURTISS, Eniwetox and Rongerik versus the fcreces® sinis. for

. ° aon *

_ shot tine for the shot site are snown in Table I (next p2ze).

Catt  
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C2S==7=D O59c%, 1 Marcy

FORECAST FCR BIKINI USS CURTISS ESN fa a.

  

OSLS", 1 Mar (AT SIKD"T) 7
Surface 070/20 060/12 075/17 035,1000 070/17 530/20 cal2000 030/18 020/20 OSL
3000 090/17 630/219 cso/11,000 050/14 039/17 079/285000 070/16 100/09 630/13 cé5/186000 © . 220/04 Cala c7c/22
7000 310/oh 310/09 049/958000 310/05 310/l. C22/039000 - 320/07 350/21 330/2810000 Light & Variable 310/10 290/12 319,2813000 (westerly trend) J J
Q 320/07 250/10 23909

14000 290/lL 240/¢ 2
15000 250/18 / yer 72°
14000 299/13 252,/13 225As
18900 230/13 285/17 233/11
20090 270/12 - 260/23 _ 285/17 320/29
25000 235/20 250/25 249/25 250/2h
30000 230/26 240/35 252/28 250/29
35000 240/28 230/35 240/37 24.9/id
40000 230/38 250/bh 240/42 20/48
45000 240/40 250/45 260/23 250/42
50000 259/38 250/32 270/19 250/R
55000 050/10 200/16 300/11 31.5/S
69000 Light & Varieble 330/04 220/03
70000 080/09 089/27 090/23
89000 089/25 080/30
90000 070/20

 

TASTE Ii

(2) The fcllowing was the forecast of cloucs end weather Lor shot.

tise over sno site: 2/3 cusclus, bases 2,002 feet, toss £,002 Leet;

2/8 stratocusslus, bases 4,099 feet, tops 7,000 Leer; i/8 this cirres

at 38,000 feet; widely scectered Licht shoviers in the area, uae Sver
“3

si.ot site at snot tine; cortreail Semmscion level 25,0 feet; trcpo=

pause height, 55,000 feet with texperature of 72°C.

a
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(3) The following conditicns were stserved at shot tine at

Bikini (& consensus of shot tine observations taen by 25 weatser

officers and aerographers mates) aboard the USS C’PTISS: 1/8 cu

milus at 2,000 feet, tops 4,000, 1/5 altostratus (barely 4!seers-

able) end 5/8 to 6/8 cirrus, thin.

Sea Level Fressure 1006.1 cbs.
Texperature =)
Dew Point 72°P
Surface Tind 074° 15K
Height of Tropopause 54,350 ft (at §3)

A 5-36 over ground zero at approximately 8 cinus 20 eirutes ren

ported scattered cumulus, scattered to brozen cirmus with bases

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

(4) The 2821008 Feb wind observation from Rongerik which wes re

ceived on board the ZSTZS wes garbled in transaission and was in

considerable error. It did not agree with the winds received

srom Zyiwetok and the CURTISS for that time, in that it sxwed

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

dicated light northwesterly flor, wiich was in agreenem with

the other observations.

(5) Locel weether conditions begen deteriorating shertiy after

the cetonaticn. Linlticloud layers develoved 2 aii levels.

gine Winds aleft were forecast to be less desirable a= & Tac-

  
“safe consideretion, end such was tbe case. Such a situation
oh
>

continued through & March 1954 (See Hodogrephs under P t
n 8

e@

. el

 

 

 
 



Ce

dissipated between the equator end 20 degrees nerth. One clocke

 

seenet
(1) At 10,000 feet a delt of outcraSts across the Fecifiec, et sp |

fnalysis of wands aloft:

proximately 25 to 3° dezrees north, cave easterir flow -enerally

threughout the northern Varsnalls. There wes an inter.se Zona

storm in the vicinity of Hawaii. A numer of weak short]duratios a

circulations characterized by licht and variable winds fered an

wise circulation develsped near Miwetok on 28 Februsry and ¢rifted

teward Ruseie, giving weak westerly flow over the shot area. Th! { general situction persisted through SRAVO plus 3 days, vith wads

at all times less than 11 Imots at Emiwetok. analysis at this

level was cifficult and very changeable.

(2) St 20,000 feet, the major systems on BRAVO minus 5 cays were

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

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

This latter trough remained stationary while the western trough

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

southward and westward into the Marshalls. This trend resuted

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

costinued after BIAVO day. Speeds were under 20 Imots untill Suave

Rlus 1 dzy, then increases to aprroxizcately 3C mists on ElAvO pias

2days. |

(3) at 30,005 feet and 10,000 feet, 2 belt of clicsurise ciscilo

tions centered near 10 decrees ne=th moved slowly southward witk

Sart  
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incividual cells drifting eastrard. Voveness of the cell sear

T
m
e
e
n
e
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e
e
e
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e

riwetok to a position southeast of Lajuro gave strseg socthe

westerly flow in the local area on 28 Pebruary end west socuthe i

west flow on 1 Larch, replacing the light variable winds wich

existed on 23 = 25 February. Contimed southward notlor end

aprreach of following cell from west brought west to -ombrest

flow on 2 and 3 March.

(4) &t 50,000 feet, the slow mvement of the clockwise cim

culation from a position northwest of Eniwetok to south of :

LMejuro changed the flow gradually froma north northrest te

west southwest, After 1 Marsh this cireulstion continued its

movenent to the southeast and weakened, vith flow in the local

area becoming west northwesterly.

(5) at 60,00 feet, no clearly defined trend was presext.

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

flow at higher levels. These variable winds persisted through

BRAVO plus 3 days. :

ad. Differences between forecast and observed winds: In zegard

to the differences between forecast and observed winds, reference  
is made to a report of Proiest 4.5, JTF THE==, by Pacmer, ilier,

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

tional errors in upzer wind czservations teen by GO/l ezsimem

inéicated thet for wind speeds above 10 imots, arpreximatelr 1f

per cent of the observations varied ty core than 20 degrees, eva:

om ie

when the chservetions were rade by several ciflerem Grows sts,

re cifferences Setweer forecast
but with the same 2irberne unit.

poesia
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in this area.

qgonet

winds and observed winds during the period of GRAVO were vithia

these observational limits. On the last specific wind forecast

issued at EH minus 8 hours, there were ten (10) winds forecast to

be above 10 kmots which can be campared with the observed winds

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

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

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

forecast winds which can be checked in the immediate locale ware

Within observational limits imposed by the equipment itself. The

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

levels immediatelyabove and below 10,000 feet.

COICLUSIONS:

a. Weather conditions during the five days prior to ERAVO dey were

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

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

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

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

minus 6 hours for a 2) hour period was setisfactory; however, an une

favorable trend was predicted to occur during the following 24 hows

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

eva. This trend was borne out by leter observations.

be The forecast wind directions were well within the normal forecast

exstor, which must be anticipated. Forecasts of the seme precision as

those made in ereas of dense observation networks cannot be expected

The forecasts of rincs eloft for BRAVO were, nevestbe-

less, approaching the limits of biman ability which the ext et presest

alors. ae  
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E sinus ¢ boors.
Cnast #7 ~ 1500 foot Streazlines and Vesther Distribution Chart for
25155 February 1954. .
Chart #8 - 15,020 foot Strearlines for 2215002 February 1951.
Chart #9 = 22,005 foot Streactlines for 221800Z February 1954.
Cnarmt Fit = 40,909 foot Streaclines for 2218002 February 1951.
Chast #11 = Revised Air Particle Trajectories prepared at E plus 9 hours.
Chart #12 - Cozslieted Air Particle Trajectories prepared at H plus 36 hours
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m SUT TIAM
G OC ee Sehr’

Li. Colcnel, USa?
Svaff Veztner Officer

area Forecast Valid OLL500U to C2L500M alarch 195k.
2 Erivetok Observed Vinds aAloN fer ClZlOc! Lerch 1952,

2020152 Feb 1954, to CUTF SETH, rez: Weavher Cutlooz for Sxs¢
2705LLZ Feb 1954, to CUT SSVEN, res Weather Cutlos:: for Sot
Becord, S=1, L100’ Teather Sriefinz w/2 Incl.
Resord, S-l, 1S00M ‘eather Eriefing.
Record, Sl, 24004 Teather Eriefing w/2 Incl.
Record, O40 BRaVO Day “eather Briefing.
for neacvner Distribution Chert.
- 150 foot Streamlines and Teather Distribution Chart fees

Fesruary 1954.
- 10,000 foot Streaclines for 2553902 Februzry 195k.
= 25,00 foot Streamlines for 2503002 February 1954.
~ L5,900 foot Streanlines for 2803002 February 1954.
Promostic 1500 foot Streszline and Teather Districation valid
1 iesch 1954. _

~ ai> Particle Trajectcries fer © to H plus 72 hours, rrepered at

k

t
s B
e

i
a

P
N
T

w
w
r
r
r
r
r 

P
r
y



 

-
”Aree FOFEIEST VALID 011500 TO 021500u WaRse 15h

Generel Situation: Easterly flow extends to 70% feet. Testerlies prevail

to troponause. Eriwetox Tersinal: (18 sctd 180 sctd 380 brim vsty 10 se

wins 0715. 2ikini Terminal: 18 brim 180 brim 38) orim vsby 10 sfe wind

C715. Eniwetok winds ant temns: 00715 29820 LO&22 60718 £3404 C3352 Flic

152511 P2o 252917 M7C 302830 MSC 402532 MSOC 502528 603358 qoo71e 895233

Q207LO. “Bini Tends and Terps: 00715 20820h 40222 60718 63604 92508 PLC

152412 P20 202722 7C 302428 WSC 402636 U50C 502730 60330 70071ES 850239

9X07L0. Parther outlook for Eniwetok and Bikini (Planning Only). De

creasing clouzs Ziicini area. Little change elsewnere. Shiwetok Clouds:

2/8 CU tases 18 tops 40 with sctd isolated tops to 60. 4/8 as bases 180

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

with setd isolated tops to 60. 5/8 as bases 186 tops 200. 7/8 CI near

3S, 2005 28 CU beses 18 tops LO with sctd isolated tors to 60. 2/8 asS3c.

bases 160 toss 200. 5/8 CI near 380 after 2100%. Freezing level 170.

Tropopause height 550 temp WM 620. Height of contrail formation 350. Sea

and swell 6 feet from EX Eniwetok, Bikini. FEwajalein Terminal: 15 sctd

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

“ .
Rebs,
Tg

=cL 2

 



 

—_ 1 Yareh 1954, Zitat
rC. (Last observation eade prices to evaezrites)

00510 11015 ZAMs 31M2 41011 S071 6OH0S 70508 ELBOS $2706 99PTL CRED

255Ub ASZ12 C2110 82007 99992 OALLk SZEZT 99793 COTSL S2ISh 9999 CRD
52737 99995 C2836 52815

° ENTETOR OSSERVED EIEDS ALOPE

A 1 March 1954, ZOOM
  

OO7AS 107s Z1Os FAM3 4ICLO SLOLO L104 72805 82806 S2MO 999TR COM
22706 43305 63410 63515 99992 03030 52728 99993 02525 52526 9999 CRM

52532 99995 C2818 5 calm 99996 00906 52703 99997 O cillm 90920 99998 00992

S09h2 99999 COS4S S09K6 709Sh

(
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COEF SEVEI CPERITEEM, PECEI

r9 =

WEATHER OUTLOOK FOR SHO DAY FOLLOZS CLE CLOUDS AND “RATHER CIN SCATTERED

CUMNLDS CME SCATTERED CIERIS CMI VIDELY SCATTSSED SIMS PD KDNS CUE SUD

FACS CiM EASTERLY ONE FIVE TO TO ZERO KTS SUCIX ONE Z=RO ZERO EERO CHE

EASTESLY OE ZERO TO QUE FIVE KTS SUCIX TI ZERO ZERO EERO ZENO CAM EAS

EELY OMf FIVE TO TO ZERO KTS SiCLN THREE ZERO ZERO ZERO ZERO Cl! SOUTE-

EASTERLY GiE FIVE TO TH FIVE KTS SUCLY FOUR ZERO ZERO ZERO ZENO Cat

SOUTHERLY GE FIVS 10 THO FIVE KtS SUCLE FIVE ZERO ZERO ZENO ZERO CM

SOUTHEASTERLY OKE ZERO TO THOZERO KTS Cle! SIX ZERO ZERO ZERO ZENO Cam

SOUTHEASTEELY FIVE TO CHE FIVE KTS PD RADSAFE CUTLOS VEST PAWRAME

" “URCOL C. D. BOMNOT, OSAP

ECL 3
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:ONPIBENTMoles

Z7054LZ FEB 5b, COPIDZSTIAL
OPERATIGNAL OPERATICZAL

FRO: CJTF SEVEN DLSZDIATE ° DSEPTATE
Ou

TOz CJTF SEVEN EXIXERX ATOLL a x
(ane)

TER: Cre 7.3

| -MEATHEROUTLOOK 48 OF T2 SEVEX ZERO FIVE Z=RO ZERO ZEBRA FOR BEAVO MY

POLLOIS CLE CLOUDS ASD WEATHER CIN SCATTERED CUMULUS GA! SCATTERED CIRRUS

CME: VaRY WIDELY SCATTESED SHOTE2S PD WINDS CLK SURPACS TO FIFTERS THOUSAND

Fag? Ci8: S:STERLY 32 FIVE TO THO Z2RO KTS SUCIN FIFTEEN THDUSAED TO T-

TY FIvs THUSLID FEET CM EASTERLY CXE ZERO TO C'S FIVE KTS SCLN T.QTY

FIVS TO TION TOISKD Fea? Cle! SOTHSSLY FIVS TO cnZ ZEB0 ETS SIciy

THIRTY THOUSMD TO FIPTY THCUSAMD FEET CM! SOUTHESTERLY TH ZERO KTS

SOIR SITY THOUSAD FEET KCRTHEASTESLY CE 2550 TO Ch FIVE ETS PD 2D

SsFE GUTLOCK FOR ERTGSTOE sD UELANG TERY FAVORASLE SITLN OUTLOOK FOR

SIKIKE FAYCEASLD FD ESQIEST YOU TAKE ACTION ON CCNFIRAATICN OF EXECUTE

QRDER Pages IfeY THEES EWGHT CHSC: LIST PAR=N PD OGIE AND GRAVES AUD

HESVES ESCUCED COFIRATION PD BRUTON ITSRICSES WO OBJECTION

LICOL C. D. SQ™OT, USAF
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28 February 195h

SEDRADUZ FOR RECORD

SUBJECT: 3-1,1100K Command Briefing

1. Persons present at the 5-1, LOOM Command Briefing weres

Major General Clarkson
Dr. Graves
Brigadier General McGinley
Rear ddairal Sruton

‘ ir. Reeves
. Ll. Gibbons i

Colonel Covart , :
It. Colonel Earbour
Lt. Comuanier ladden ;

The briefing wes conducted by:

It. Colonel Bonnot
Captain Meynerd, USW
It. Colonel Bouse

2. The 2700002 February Teather Distribution Chart, with the 2703002
February streamline - superimposed thereon was used for the present situa
tion briefing. The widersigned menticned the frontal system funnel just
below tiake, the deep trough associated with it which was reflected through
all levels to 60,000 feet; the present high aloft to the east of Sikin{
which was also remzining 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: 3/6 cumlus bases 2,000 feet, top 5,000 feet:
3/8 cirrus 39,000 feet with widely scattered showers. The winis were t
given as per the attached forecast (Incl 1). Mentioned tropopause as.
55,000 feet elso attached is the area forecast valid 280300 February to
010300M March (Inel 2). The undersigned described the air particle tre=
jectory forecast stating that all of te trajectories were to the FZ ex
cept the 10,000 feet one and the 60,000 ones which were westerly. t

 
3. ‘Colenel House at this point continued with the Radsafe porticn ft

of the briefing. /

2 incls . Gfen+
2. sind forecast Lt Colenel, USA?

b. Arez forecast tafe weather Officer
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2713102 FEB 54  UfCLASSIPIED
OPERATIONAL

FROS: 16 7.4 (AFLCAT) FaLChIty

TOs) HEA C2NT ENDETOR NO xO

OEP ESTES 031 FOS DISSHINATION X AREA FORECAST 280300 10 O1O3Z00N FEB SL, x

GBERL SITUATION X LDT TRADES FERSIST LOWER LEVELS X HIGEE LEVSLS DOME

TED BY STPONG CLOOKNISE CIRCULATION EAST OF MAJURO X EVISSNRTERNAL X 20

SCTD 380 ERX VSBY 10 M1 TVFO 20 BREN USBY 6 1 SFC TIND 0918 WITH GUSTS

70 30 KTS IN LOT SCTD SHcBS X BIKINI TERUTEAL 20 SCT 360 BRE! VsSY 10 2-1

SFC SIND 0920 TELPO 20 EAM! VSBY 3 MI SFC WIND 0920 KITE GUSTS 70 30 KTS

IK LG? SCM SHzs X SIGETOK VINDS akD TES 00918 20922 L092h 60926 aL020

OLIIS PLSC ISLLL, PEC 202h10 X2C 202320 L20C 402230 WAC 502421, 6004 700612

SOOTL, S008L, X FURTHER CUTLOOK FOR ZNIURTOK ANS BIKIMI (PLAMNING ONLY) Z

SLIGHT INCHRASE IN SHOCER ACTIVITY 1 SOUR DSCHEASE IN CIFRUS X ESTUETOK

CLOUDS 3/@ CU BASES 20 TOPS 40 WITH SCTD ISOLATED TORS TO 60 X 5/8 CI KER

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

BASES 120 TOPS 140 X 6/é CI NEAR 380 I BIKINT CLOUDS SAE AS BIMETOK I

SIGIIFICANT CLOUD AREAS X PATCH SC EXISTS OVER EASTERN WRSHALLS X CIRRUS

COVERS EUTIEEMARSHALL AD GILBERT ISLAND ARZA X FREEZING LEVEL 175 X TEO=

POPKUSE HEIGHT §50 TEP 23L0 HEIGHT OF CONTRAIL FORATION 370 X SEA AD

SELL 8 FE FSOY ENE AT ESGETOK AND SIMINT X KUAJALSIN TERTUAL X 15 SSH

USSY 10 IT THRO 10 BER VSEY 5 MI SFC WIND 0815 WITH GUSTS TO 25 KTS dn
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Major General Clarkson,
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28 February 1934

MEXXEANDOM FOR RECORD

SUBJECT: B mims 1, 1800 Hour eather Briefing

1. The following personnel were present for this briefing:
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1 “areh 1954

VOORANDUL. FOR BECORD

SUBJECT: 2,00M “eather Briefing Prior to 2RAVO Shot (B-OS45 hours)

1. The following personnel were fresent for this briefinc: Major Gene }
ral Clarkson, Dr. Graves, Srig. General EcGinley, Brig. General Estes, Dr.
Ogle, Dr. Duane Sewell, ir. Reeves, Capt. Knickerbocker, Col. Cowart, Capt.
Maynard and Lt. Col. House.

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

3. The attached forecast was presented (Incl a) which stated that at
shot time there rould be 2/8 of cumlus, bases 2,000 feet, tops 5,000 feet;
2/8 of stratocumilus, bases 6,000 feet, tops 7,000 feet; 1/8 thin cirrus at |
38,000 feet; widely scattered light showers in the area, but none over shot |
site at shot tice; and contrail formation level at 36,000 feet. The tropo-
pause height wes 55,000 feet; temperature -76°C. LKention was made of the
LD knot winds at 40,000 feet, and that the cirrus was caused by the flow
around the high, located at 30 to 40 thousand feet over this area.

4e That there might be some locally induced weather caused by the de-
tonation itself was mentioned, as well as the light end variable winds at
16,000 feet; that these winds would likely have a westerly camponent; and
that the level from 7,000 feet through 11,000 feet was also very light and
variable, the tendency being for a westerly component at all these levels.

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

that Wake hal been owite poor, with low ceilings end frequent showers bat

would isprove for shot time and would have broken cumilus and cirrus with

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

be continuous showers activity, and that they had been having broken to co~

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 b). These winds, along

with the @&scussion of the air particle trajectories completed the st ens _

discussed,

in

the weather briefing.
4

6. Ite Cole House followed this with the radsafe briefing. It sas ce

cided to have an additional look at the latest Kens)at OL0CLs.
x!

2
c. D. Bon

2 Incls Lt. Colonel, USAF
> oohar ronecest Stal? Teather Cffice>
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FRtets 50 704 (AFLOAT) TICLASSIPIED

[O20 SEA CENT Ewer

FORECAST FOR O64SH,1 LACE Bi. ‘PEEEAESD 2200, 28 FED 5.

Tap Isms ao Post ist x 2/8 C0 2000 Tors 5000 PE 2/8 SC RISE 6000 1085

7000 FE 4/8 THIN CHRIS BASE KBAR 36000 KIDELT SCATTERED LIGH SEOERS X

CONTRATL LEVEL 36000 X TROPOPAIME HEIGHTS5TESD U7EC X KIKDS 00720 SOTA

lotaY 1s2s18 ZTI2 252920 302526 4125384SDIUO SU2636550510 60 IAF

700809 800825 900740

H. H. SLATER, LICL, USAF

TEcL 7a
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20107 43117 62515 EZ7Ls 99992 0271S 52627 99993 01839 52430 9999402537
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PETRA FOR SSCORD
SUBJECT: Teather Briefing at 0400, E70 Boy

f

1. The following personnel were present for this briefing: General
Zeylana, Vajor General Clarkson, Dr. Graves, Srig. General McGinley, Brig,
Generel Estes, Dr. Ogle, Dr. Duane Sewell, Ur. Reeves, Colonel: Cowart,
Captain Heynard end Lt. Calonel House.

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

3. Ite Colonel House further discussed the radsafe situation after
which it was decided to go abead with the shot as scheduled.

It. Colonel, USAF
Staff Teather Officer
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FRQU:. TG 7.4 (AFLOAT)

TO: 9WEA CENT EXT-ETor

TORP ESTES O41 FOE DISSEINATTON X APRA PCRECAST VALID 010300% TO 0203002" “AR st,

X GAERAL SITUATION X SZALLOW LAYER OF EASTERLIES EXTEDS TO 5000 Fr OVER awa x

WESTERLY WINDS ALOPT PROVAIL X EXNIVETOK TESMONAL X 20 ZRKN 360 SCTD VSBY 10 Mf gPs

DD 0720 TEPO 15 BREY VSBY 5 WT Is LOT WIDSLY SCT SUGRS X BIKIST TEMOUL3

SCTD 360 SCTB VSBY 10 MI X SFC KIND 0720 TPO 15 SREY VSSY 5 MT in LOT wneLY

SCTD SEARS X EXTYSTO WINDS AND TELPS X 00720 20723 4081S 63012 63012 03222 Pile

152425 P3C,2023U, USC 302325 M26C 402335 ULBC 502638 600413 700512 800725 JOO71S

BIKIKI SGOS aD TEPS X 00720 20822 40818 63210 83210 03312 PLIC 152518 P3¢

202612 HSC 302325 125C 402342 LEC 502735 SOLKV 700809 B00E25 900718 X FURTHER

CUTLOOK FOR EXDETOE AND BIKINI (PLANKING CHLY) SLIGHT I-cRaas’ IE LOT CLOWIe

MESS £MD SHOuER ACTIVITY X EXIGETOR CLOUDS 2/8 CU BASES 20 TCPS 40 WITH SCID

ISOLsTsD TGPS TO 60 2/6 SC BASES 50 TOPS 60 4/8 CI NEAR 380 X BIEDWI Clos x

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

4/6 COSLR 380 X SIGNIFICANT CLOUD AREAS X BROKE: CIREUS SUTH AND EAST EXTER-

SIVS SHEED OF MIDDLE kD LOY CLOUDS EXTEDING EASTWEST THROUGH UKE X PaZEZOG

LEVEL 170 X TROPOPAUSE WRIGHT 550 TEYP U76C HEIGHT OP CONTRATL PORUATICN 02

SZA 28D SWELL 6 FY FROM ENE AT ENTETOX AUD SIKDM X ENAJALZI! TERLDUL 18

EXE VSBY 10 MI SFC ZED 0520 TEPO 12 BRU VSBY 5 LI SPC TLD 0522 TI Gusts

TO 30 KIS Ti gp SCID SHBSX
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RADSAFE NARRATIVE SEQUENCE OF EVE)

By the morning of Bel day, the wind patterns (forecast and actual)
were favorable but the trend of the observed resultant wind patterns
was toward an unfavorable or mrginal condition. No transient shipping
was reported on the Be2 day P2V sweep centered on a significant fore=
cast cloud movement on true bearing of 300° out to 800 miles from @.
The Bel day search by P2V out to 375 miles on ea forecast significent
eloud movement on a true bearing of 330° disclosed no transient ship-
ping except the General Patrick, whose course ami speed would take he
outside the hazardous area by snot time. At 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 of Rongelap and Rongerik (Figure 1); however, it was cone
sidered that the speeds and altitudes did not warrant a conclusion that
significant quantities ani levels of debris would be carried out so far,
TARE Site was forecast to be well in the fall-out area and NaN Site to
be in a fairly bigh intensity area. Since the S-l day forecasts gave
winds teniing significently toward BYE, a decision was mede at the mide
night briefing to search on B day ahsad of the cloud, i.e., centered on
true bearing of 65° out to 600 NM ani to warn ships out of the 450 HM
winians radius. .

The routine H-18 hour advisory to CINCFACFLT indicated no signifi-
cant fall~out forecast for populated Marshall Islands, and no safety pro-
blems on air or surface routes except surface routes between 275° closk=
wise to 80° out to a radius of 450 NM with possible significant fall-out
in this area. No kmown shipping was in the forecast fall-out area. The
sarface radex was forecast for shot time to shot plus six hours to be
oriented in a narrow sector to the northeast and a wide sector to the
south, with an additional circular radex area around GZ of radius 15 miles
(Figures 1 ami 2). The sector pointing at Rongelap was considered insig-
nificant due to the low altitudes from which fall-out could occur and due
to the very light winds acting on the levels involved.

At the 0430, 1 March triefing, no significant change had been ob- © ;

served in the midnight winis received, however, a radsafe recommendation

was made ta.move the task force ships radially further out from the mini-

rua of 30 tie to a minimum of 50 NM in the SE quadrant. The low level

cloud was fgecast to overrun the TARE camp and move on to the east with

agrong possibility of overrunning NAN. The resultant winds pointing at

Rongerik and Rengelap were light ani were not forecast to transport sig-
ni“{cart debris to these atolls.

 

ht 0645 the BRAVO detonation was accomplished without bacard 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 about 25 r/hr. The firing party was com~

. RESIRICTED DATASECRET met non— a
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aidered to be ina reasonably safe position since the personnel were
able to get into a well protected area deep in the bunker, reading
approxizately 35 or/br.

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

A report was received about 1500 on B Day that the ABC/HYOO instrue
ment in the janis of the weather detachnent on Rongerik bad gone off
scale. These instruments bed a full scale reading of 100 ar/rr. The
off-scele report was not viewed with concern since task force ships
were experiencing readings (while steaming south) of more than 100 a-/
be (The BATROKO going as high as 1.0 r/br on the flight deck). Con
sidering the distance (133 NM) and a clond tracker at about 1945¥, 1
March, reporting of zero contamination over Rongerik, it wasgenerally
believed that Rongerik and the task force ships were caught in a gene=
ral pattern of finely divided (95% less than 5 micron by cascede im
pactor) particles over a wide area moving ENE to BE. The weather de
tachment was advised of this condition. Nevertheless, the ABC/HY0O
Ewejalein Flight ABLE was requested at midnight to be run the following
morning, Kwajalein Flight ABLE pattern covers all Marshall Islanis
north of Kwajalein, ani up to Taongi as the northern-most turning point.
Serial readings taken on the flight are extrapolated to the grouni.

About 2000 the task force commander was briefed on the overall sit-
nation as was known at this time. This included the results of soue in
ital damage and radsafe survey information taken about noon by helicop-
ter, reports from thesampling aircraft (P-8,, B-36 Peatherweights end
B-36 Control), the first twelve hour cloud tracking mission (Wilson 2)
ani the first few reparts on the B12 to 24 hour cloud tracker (Wilses
3). Tieupwind mission for Wilson 3 was a 30 degree sectar cut to 500
RY cen$ered on true bearing of 65 degrees from Rongerik, followed by a
vectored mission to 17N 163E to base at Eniwetok. The task force com
nanier was advised that fairly heavy contamination had been encountered

by Wilson 2 in the sestor portion of kis flight and that one P2¥ aire

craft had been contaminated in about the sane region. The task force

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 that

encountered by the task force ships. Sinse the only significant com

 
 



tamination was found in regions which confirced the forecast cloud tre-
jectories, the requirement for 8/2, through E448 hour tracking coverage
was cancelled,

As a result of the report from Rongerik, the advisory to CIUSPAsFL?
at 2000 hours B Day included mention of fall-out at Rongerik plus einor
fall-out at Rongelap and other northern Marshall Islamis. The fall-out
was attributed to an 8/12 hour change in the forecast air particle tree
jectory for the twenty thousand foot level. This trajectory, foraerly
moving toward the ENE, was reforecast to move toward SE in a circuler
clockwise path through south to west. The CINCPACFLT advisory included
no health hazard problem for surface and air routes, but that fall-out
on Bikini-Atoll, as well as danage to structures, would delay reentry ser
eral days.

During the trip back to Eniwetok on the night of B Day, the fleet en-
countered a wide area of finely divided (arparently less than 5 aicron)
particles which caused top-side intensities as high as 350 ar/kr. App-
ropriate measures were instituted by the Navy Task Group Commander to the
affect that all personnel not essential to open deck duties would remin
indoors. Ship's weather doors were closed and the washiown systeas ope
rated intermittently to bold down the levels.

Based on the advisory from the weather detachment that their instru-
ment was off-scale, the Air Task Group, on the morning of B/l day, sent
a monitor by amphibian aircraft to check the Rongerik situation. This
monitor upon arriving over Rongerik, reported the atoll contaminated and
requested permission to start evacuation of personnel. At about 1300
the monitor reported readings on Rongerik of 240 mr/hr at 250 feet and 3.2
r/br one inch off the ground. The Rongerik evacuation was completed in
two segments, the first group (8 people) coming out by B30 hours and the
second group (20 people) by 535 hours.

The special AEC/NYOO Kwajalein Flight ABLE, requested the previcas
night, had been instructed to make an in-flight report upon reaching Teongi.
(4 preliminary Flight ABLE report indicated 1350 m/mr on the ground at
Rongelep, 445 mr/br on the ground at Ailinginae ani zero for Wotho.) Aco
cordingly, it was decided to start a destroyer on the way to Rongelap ia-
tediately and to set up a Sh-16 amphibian with monitors to check the sure
face conditions eat Renzelap before dark. The destroyer was directed to

be off Ronzelappeady to start evacuation at dawn the following day, 4
Trust Territery:¥epresentative with interpreter was requested to move by
PEM from Ewajalgkm to arrive et Rongelap at the same tine. The Si-lS was
set up, two ressémsible monitors were especially triefed to make readings
at waist heickt, use several meters of the same type for comparison and
to use 4ifferent types for cross-check. An average reaiing of 1.4 r/i

made in ths living area of Rongelap Islend by these monitors was used in

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

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

The full report from 4EC/RYOO Plight ABLE indicated Utirik ground
contamination at 240 mz/br at 1651M, 2 March and 76 or/br at about 1716M,
2 Merck at diluk, the nearest populated island to the south. Biker, the
nesrest island to the north was determined to be unpopolated and contaz
inated to about 750 or/kr at about I600M, 2 March. Taongi, the next
nearest islenmi to north was 1.5 or/br ani umpopuleted. Based on these
facts a decision was made to start another destroyer to Utirik to an-
ticipate an order to start evacuetion at dawn on 4 March. In the mean-
tine a Fek wes set up to groum survey Utirik on 3 March while the des-
troyer was on the way. The infinity dose of the Utirik natives was com
puted et 58 r. The decision to evacuate was made and the destroyer or-
dered to start evacuation the following morning, 4 March. A total of
47 males, 55 females, 2 boys snd 26 girls were removed, decontazinated
on the destroyer enrcute to Ewajalein end disembarked on 5 March, Ques-
tioning of natives disclosed that all had been removed. The destroyers
which evacuated Rongelap and Utirik were directed to obtain drinking
water samples from these atolls. A check of the water samples indicated
from 2 to 28 times the task force standard for full time usage.

With the decision to evacuate Utirik made end the zachinery set in
motion to accomplish this operation, the status of Ailuk was put up for
consideration. This atoll) has a populetion of 401. The infinity dose
wes determined at less than 20 r, 4.e., less than the minima standard
used by the tack farce for its sampling aircraft crews. This was the ~
major factor in the decision not to evacuate diluk.

During the afternoon of 2 March a directive was issued to execute
Ewejalein KYOO Flights BaKER ami CEARLIE. These flights cover al) hare
shell Islanis south of Kwajelein. The flights were set up on the assume
ption that the twenty thousend foot trajectory could kave brought con-
tarinstion around to the south and west and contaminated some of the
southern Mershealis, The flights were executed on 3 March. Wosigni-
ficent groun@*eontearination was found. fn additional NYOO type flight
was perforced ever the Gilbert Islanis for the same reesons. No sigaic

ficent contamination was fount.

On the besis of Flights ABLE, BAKER end CHARLIE, it was detercined

thst no further atolls would need to be evacuated. The effart wes there=
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fore concentrated on those populated atolls indicatirg mare than 10
ur/hr at E plus 24 hours and which were not evacuated. For this pure
pose a special survey was set up under the technical direction of Dr.
Thomas N. White, H Div, LASL, assisted by Major Robert Crea, By JTP
SEVEN, to start from Ewajalein on 5 Marck by FSM.

Following the survey under Dr. White end Major Crea, the next
effort was directed toward acquiring data on the evacuated atolls is
order that the effects of the radietion could be better evaluated.
The investigation included ground monitoring and the taking of soil
and water samples from living ereas, Secondary purposes were efforts
to reduce the adverse impact on real and personal property of the basty
departure, to determine radiation data of scientific interest ani to
eveluate the time of reoccupancy by the former inhabitants. This ef-
fort was assigned to a destroyer in order that working parties would
have a floating base for operations ashore and decontamination facile
ities afloat. The technical direction of the effort was placed unier
the supervision of Dr. Earbert Scoville, Technical Director, irued
Forces Special Weepons Project, assisted by representatives of CASTLE
Project 2.5a. The rehasbilitetion 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 FEN rendezvous with the destroyer
at Rongelap early morning of 8 March,

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

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

of the evacuated atolls have been made far picking up of eninals for ned-
fecal studies, rehabilitation and for studies of marine life. Reports on -

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

cone available.
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1. RadSefe factors Considered at Lt Celenel, USAF
the Wea RadSafe Command Brief- Chief, Tech Ops Brench, J-3

neni
2. Meno for Record: with 6 Incl covering

RadSafe Eriefing material as presented
at Cod Briefings for BRAVO.

3. Discussion of Off-Site Fall-out.

. 4 Cloud Tracking Operetions. -+Se

5. Mi: Protection of Transient Shipping
During Operation CASTLE. .

6, Analysis of Fall-out Following BRAVO
Event with 4 Incls | Se
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RADSSFE FaCTORS CONSIDERED AT THE WEATHER/RADSAYE COMMUND SRIEFINGS

1. Resultant wind diagram, forecest winds for HOW Zour.

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

3. 72 hour cloud trajectories given by wx Officer to ade

vise British and CINCPACFLT. Sacpling area and BU sampling
area; need for penstration authority.

he Air RADEX: Not used at briefing unless requested.

AsSABEEtatatlataSespllaeregionelvesbyaotoeren
or 72 hour trajectories.

5. Outlooks: (Sased on).

a. Bikini (hodograph)

b. Eniwetok (hodograph)

ec. Ujelang (hodograph)

ad. Netive atolls in SE cuad (hodograph)

6. Control destroyer (hodogreph)

f. atTF for YaGs (hodogreph)

& Air Routes

(1) Toru Wake (72 hour trajectory)

(2) Thru Ewajalein (72 hour trajectory)

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

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

4. :eEwrsc advisory (72 hour trajectory), native oute

lcox; gir emg surface routes. .
m4 J

41EB0VE INCLUDED IN CLOUD TRACLING PLAN

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

(Favoreble except) (Unfevoreble) RadSafe condition for shot

tims.
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5 March 1954

MEXORANDUM FOR RECORD:

SUBJECT: RadSafe Material Presented at Weather/Radsafe Command
Briefings for BRAVO

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

6 Incls: R. A. HOUSE
1. u/s: E-48 brs TR Lt Col., USaFr

Briefing for CJTF SEVEN RadSafe Officer
2. ¥/Bs 5-36 bers TRE

Briefing for CITF SEVEN
3. K/R: Command Briefing,

1100u, 28 Feb. 1954.
he ¥/B: Command Briefing,

1800, 28 Fab. 195k.
5. M/R: Command ariefing,

ooooM, 1 March 1954.
6. K/R: Finel Weather and

RadSafe Check, 0430M,
1 March 1954.
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i larch 1954

MEMORANDUM FOR RECORD:

SUBJECT: H-48 Hour TWX Briefing for CJTF SEVEN

262016Z FEB 5h Gaia:
CITF SEVEN

. OPRASRME-PRIORITY

CTF SEVEN (atin) z
.. x z

Weather outlook for slot day follows: Clouds and weather:

Scattered cumulus, scattered cirrus, widely scattered showers.

Winds: Surface, easterly 15 to 20 kmots; 10,000, easterly 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 favorable

 

, i 2
“4 Col Ssonnot “cilia C.D. Bonnot

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

CERTIFIED TRUE COFrYs:

s/ Rede EouseQoytree(Ss

/$ Reds HOUSE
Lt col. USAF
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1 Nareh 1954

VELDRANDUM FOR RECORD: F

SUBJECT: H=36 Hour TWX Briefing fcr CJTF SEVEN |

2705442 FEB 54 ans
CITF SEVEN OPERATICNAL TIONAL |

DAEDIATE D2Eprarz Ct

cu |
KA m0

CJTF SEVEN ENIWETOK aTOLL (aden)

CTG 7.3

Weather outlook as of 270500Z for Bravo day follows: Clouds
and weather: Scattered cumulus, scattered cirrus, very widely
scattered showers. Winds: Surface to 15,000 feet, easterl; !
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 aocrtceesterly
10 to 15 knots. Radsafe outlook for Eniwetok and Ujelang very
favorable; outlook for Bikini favorable. Request you take action
on confirmation of execute order (Item 38 Checkiist). Ogle and
Graves and Reeves recommend confirmation. Bruton interposes 20
objection.

 

-LTCO], BONNOT LT COL C D BONNOT

carrera TRUE COPY:
orane

Ree House

Lt Col., US4&F

“/R: bembers present: Greves, Ogle, Reeves, Bonnot, Equse, Leyzare.

Dr. Graves called sdm Bruton. PL


