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MEMORANDUM FOR RECORD

SUBTEXT<BRAVO Shot, Operation CASTLE _

2. - PURPCSZ: To make a matt 7 record operational as-
pects that were considered prior to BRAVO event of Operation
CASTLE ard to analyze the resultant situation in light of
available pre-shot and post-shot inforzetion.

26 GENERAL INFORMATION: Operation CASTLE is plenned to
consist of a series of seven detonations at the Pacific rroving
Grounds, which encompasses Eniwetok and Bikini Atolls. S3Ravo
is the code neme that was given the firing of the first device,
SHEEP, at 0645 MW on 1 Merch 1954, off Namu Island, Bikini Atoll.

 

Subsequent to BRAVO detonation radioactive debris fell
on certain inhabited etolis of the northern harshall Islands.
Radiation intensities rose to levels sufficient to warrant eva-
cuation of four atolls and ell personned were removed from these
-atolls to Ewajalein in accordance with the operational emergency
plan of JIF S=VEN. Areas evacuated and ganza dosages received
are indicated below:

ATOLL POPULATION DISTANCE FRO DOSES RECEIVED
. GROURD_ZsRO

Allinginae 17 79 eo 8 (computed)

Rongelap .- 82 100 WS 100-130 R (computed)

Rongerik 22  j§$(185MM 40-98 R (film dadge)
Utirie <1 | 270 Ni 17 B (computed)

(#) 28 Amexhean Service’personnel; 25 USAF Weather Detach-
ment plus 3 USA Signal Corps personnel.

All evacuees are under competent nedical care.

SS. PREVICCS ECPERISNCE AND CHARACTERISTICS OF KUCLE
DETONATIONS: scadioactive debris is an inrerent charecteristie
of ell noucleer detonations. It originates from fission frequents
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which are the residue of bomb elements and surface materials,
soil and water, made redicactive by eccozmpanying radiatiosa
fields. Debris is sucked high into the atzospvhere by efter
winds of the explosion. Where this radioactive debris will
fall is a mejor pre-shot consideration end pricerily invluences
the decision to detonate a nuclear explosion at a certain tins.

The area over which radioactive debris is spread end the
intensity of fall-out on the ground are deterxined by the yield
of the explosion as well as by wind pattern since the larger
the yield, the more surface raterials ere sucked up into the
cloud end the more fission fragments are availeble. The rela-
tionship between yield and fall-out is kmowm only qualitatively.

4.  PRE-SHOT INFOXMATION: The operational aspects of the
BRAVO experience were plannea and conceived in the lisht of
experience gained from previms operations. These factors were
considered:

ea. The dbasis for ferecasting where fallout will go
is experience gained from overseas test operations CROSS20ADS,
SaNDSTONS, GREENHOUSE and IVY and to a certain extent fron tests
at the Neveda Proving Ground. Prior to the firing of BRaATO,
only one megaton yield device (IVY-LIIK=) had been detamted.
Although conscientious efforts were rade vo document the fal-
out from LIKE, only adout 5% of the total debris could ever be
eccoucted for. ‘

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

hw
e

- 6. The surface radex was plotted, with an insuresce
factor edded, i.e., smaller particles than previous experiesce
jndicated necessary were considered. This doubled distances
from ground zerp wnere fallout was predicted to occur.

&. The upwind intensity of radiation levels at vazri-
ous distances was mnsidered to be of the sase order of cagni-
tude as for IVY-LUKe. Radietion versus distance lines were
transposed to Bikini Atoll. —
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e. Acritical problem fa predicting fall-out ise
a forecasting the stability or lack of stability of tbe

-* vattern after snot time. Since radioactive particle tree
~~ | determined vrinarily by the winds et each level, it is
* wd that winds must be from favorable directions o> vasye-

* (shin the outer limits on fevorable directions during the
* sf fallout. The criticel fallout period was cossidered to
-“ne order of twelve to eighteen hours fo> significant

wz tO occur. The variation in tine arises froz considera-
of Wind shear, with more diffuse and less sigzificast ine
:68 at agiven time associated with large anguler asd

_, bear. For this reason, it was required thst actuel wisd
.--ratd ons and forecasts imnsdiately before shot tine aad

wzout shot day be continuously considered in their reletioan
“zg forecast conditions for the first twenty-foar hours
-3e shot e
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- PRE-SHOT BRIEFINGS: The following were presented et
-e-shot command briefings:

-

a. Weather

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

- - elow 15,000 feet and winds of a southerly ca=zponeat
.. The situation presented at E-6 hours for the sudsequest
+ period (18 hours after shot time) was satisfactory. The

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

be RadSafe

v
e
G
E

. (1) Resultant wind diagrams including latest |
. ~~“ winds and forecast winds for H Hour and the 72 hour

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

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

(S$) Outlooks for:

(a) Bikini: Unfavorable; Eniwetok: Favorable;
favorable, end the native populated atolls in soutbeast
from ground zero favorable, since resultant winds in
“tion of these arees were considered too slow to sove
at fallout to the atolls involved.
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(b) Task Force fleet: Favoradle, provided
‘34 out at least 50 ciles.
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ee. A critical problem in predicting fall-out in-

volves forecasting the stability or lack of stability of the
wind pattern after snot time. Since radioactive particle tra-
vel is determined primarily by the winds at each level, i% is
required that winds must be from favorable directions or vary-
ing within the outer limits on favorable directions during the
time of fallout. The critioal fallout period was considered to
be on the order of twelve to eightaen hours for signiticant
fallout to occur. The variation in time arises from considera-
tions of wind shear, with more diffuse and less significant in-
tansities at a given time associated with large angular and
speed shear. For this reason, it was Tequired that actual wind
opservations 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.

S. PRE-SHOT BRIEFINGS: The following were presented at
the preeshot cammand oriefings:

a. eather
Weather conditions during the five days prior to

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

db. RadSafe

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

(2) Surface radex, H to HE plus 6 houdthwe (Sea

(3) Outlooks for:

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

Figure 2).

(b) Task Force fleet: Favorable, provided
shins moved out at least 50 ciles.
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(e) Air routes through Wake and Kwajalein:
favereble.

(@) Sarface routing inside 500 miles consi-
éerod in its relation to all known transiest shipping: favor-

@. Scientific !
(1) High altitude sampling operations - favor-

° (2) Light transmission for scientific experiments -
favorebie.

-@e Lack of fallout information from prerious shots
of ecmparedle yield was a serious handicap. .

o : 4
z - . x4

@. The original source cannot be considered as a
point or a relatively anell erea but mst be considered to be
em area of about a hundred eiles in diazeter. This dieneter
elso depesis ca yield. .

@. The raitioactivity of the debris can be considered
proportional to yield. Hadioactive material in the | oe
Cloud was thus two to three tires was was expected.

@. An appreciable fraction of the observed fallout
ean only be accounted for by assuming that it originated in .
the stratosphere. Yor such particles-to reach the ground at
observed tines, their die=ster cust heve been in excess of 109

f. Forecast for shot tice winds at shot time was
essentially corsect. Variation fromforecest trajectories was ;
epprorimately 20 degrees in significant urper levels; unfor-
tanately, the variacion wes in the wrongs direction (See Figure :
S$). The sual] veritations observed at lower levels were also
in an canfevoretble direction. isevertheless, che accuracy of
the winds alot: forecest aprroached the limits of accuracy of
the wind odSe>vatiors themselves end were well within the nor- }
gal forecest error.

@- The fallout pettern extended from the Bikini
atoll to the eest northeast. Considerable widening of the
pattern took place due to diffusion. The intensityof the

u  
 
 



pattern on the ground was due primarily to superposition of
gashrocn cloud falloat on the stem cloud pattern; and the

attributed to the narrow cone within
woieh the winds were acting. The theory that a sisnificent

C fallout does not come from the stratosphere is not substentia-
‘a ted by the facts of BRAVO.

bh. For future high yield shots, the forecest and
obeervea winds for the first twenty-four hour post-sbot period
should receive as mch exphesis as analyses made for shot tire.

pee Evacuation took place in accordence
wt emergency plan and without incident. =Evacua-
tick was not effected prior to detonation because no signifi-
eant fallout was expected on inhabited areas.

- - «

: _agymc. quays —«séPs:sW.:s CLLARESON
f° - Seientifie Director  Kajor General, U.S. Amy
i . . . _Cammender ,

§ a pisere 2
2 Fignare 2 °

- . Se Pigare S$ :
c @ Tab “he - Weather
tL S. Tab =B= ~ BadSafo, Narrative Sequence of Events

6. Tab “Cm ~- Kedical (plus addenduz)
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IRFACE RADEX FOR BRAVO.”
: HTOH+6 HOURS) =~
FACE-RADEX . -

| RADEX(10,000"AND ABOVE) o : 8

RADEX(STEM2-005"AND BELOW)
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1 wareh 1954

VEMORANDU FCR RECORD:

SUBJECT: Command ariefing, 1100, 28 Februsry 1954

Members present: Gen Clarkson, Gen HeGinley, pr. Graves,
Adm Bruton, Col Cowart, Lt col Harbour (in lieu of C™% 7.4)
Capt Kaynerd, Lt Col Bonnot, and Lt Col House.

1. In general, tae hodograph gave a forecast surface radex
in ths low levels ( zero to 15,000 reeset) at about 50 siles in 6
hours, genzrally orientated to the west south west in asprcrisatee
ly a 30 dégree sector. In the high leveis, the radex gave a 6
hour pattern centered on approximately 65 desrees in a carrow
cone approximately 20 degrees wide.

2. The 72-hour cloud trajectories indicated all leveis ia
a narrow band generally 65 degrees true from ground zero except
tha 10,000 foot level moving generally east through corth to
west and a 60,000 foot level moving southwest and then west.

3. RadSafe outlooks ware given es follows:

a. Bikini atoll: Favorable.

b. Eniwetok atoll: Favorable.

Ce. Ujelang atoll: Very favorable.

ad. Native atolls in southeast cuadrant: Very fevcratie.

e€. Control DDE: It was reccommended toat the Csntroiui Tis
be moved frum @ position 90 miles Vest or Ground Zero to a pcsi-
tion 230 degrees Trus, 90 ciles fro= Sround Zsro.

f. ATF and the YaGS: Tne plot o> the Yass ans aT? .
courses fran about E minus 24 hours to = ;lus 2 bours wes 22cele.

in general, from about 9 minus 5 to ebdout = minus 3 Sous tx0

ATPs and YAGs courses rug approximsetely 25 to 20 siles frss ts

armed device and the £tr departs froma positica ca tae ¢-5e cl tse

low eltitude radex at ebout E minus 1s occurs toa pos.tice approx

‘mately 35 miles south of ground zero 6% Z pius 2. Tae acvesests

of the YAGS and ATF were presentec fcr whatever consid.re+ica

was necessary in view of their close proxicity tO tie geT.c@ Boe

the radex.
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eethe 8

& No closure was recommenijed’ os air and surface
routes through Yaks and Evajelein.

he No transient shipping was reported within 592
miles of Ground Zero. It was sointed out thet 3 minus 2 esé B
minus 1 P2V sweep hed been sent out on headings of 300 decrees
and 330 degrees respectively. This was besed on eariler cJoree
casts. Since the winds shifted around to ea narrow band to the
ENE, it was recommended that a B day P2V sweep along a beariug
line approximately 65 degrees be laid on.

“i. It was recommended thst CINCPAC be asvised oF *%he
following:

(1) 72 hours trsjectories.

(2) Very favorable outlook for native populatioas.

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

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

4. In summary, it was recommended that RadSate conditions
be considered very favorable on all points, but only ‘avorable
at Bikini shot atoll.

R. 4. HOUSE
Lt Col., Tsar

RadSafe Officer
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MEMORANDUM FOR RECORD:

SUBJECT: Command Briefing, 1800, 28 February 1954.

Members present: Gen. P.W. Clarkson, Dr. aC. Greves, <3.
Ogle, Dr. D. Sewell, Gen. EF. weGinley, hr. J. Reeves, col.
Cowart, Capt “aynard, 4t col Bonnot, Lt col House.

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

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

R. A. HOUSE
Lt Col., USar
pad safe Officer
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1 March 1954

MEO>4NDUM FOR RECORD:

SUBJECT: Command Briefing, 0000, 1 March 1954

Mexnbers present: Gen. P.W. Clarkson, Gen. &. UeGinley,
zene He Estes, Dr. A.C. Graves, Dr. W. Ogle, br. J. Reeves,
Dr. De. Sewell , Capt. W.L. Knickeroocker, Col. W.S. Cowart,
Capt. R. a. Naynird, Lt Col ¢c.D. Bonnot, Lt Col R.& House.

1. In generel, the forecast presented at the sidnight
briefings was confirmed, except that in the levels between 5
and 15 thousend feet tne forecast was light and variable. Ta
an atterpt to celinesate direction to these winds, it was
determined that the best forecest that could be given was for
cue 10 thousand foot level. This was forecest to be westerly
&t 10 knots as the most pessisristic situation. Consequently
tne hodosreph plot vas made using the 10 thousend foot wester
wind in arder to present the most pessimistic situation which
would occur. This picture gave resultant winds in the direction
of Rongelep end Rongerik, however, it was considered thet tue

@istence to Ronselap and Rengerik cocpared to the resultant
wind speeds were such that no fell~-out should reach those atolls.
From the forecast hodogreph the time of travel to Rongelap wruld
neve pean about 12 to 15 hours. The hodograph plot did however
atow that certainly TARE site would de heavily contarinated,
ena most likely N4N. 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 te
20 miles out froz ground zero. The high level radex ran froa
about 45 decrees to 80 degrees with a six hour fall-out line to
70 miles. (Since-the 6 hour fall-out lines were computed on abcuts

105 micron particle size, it was recommsnded that the distance
ne doubled for sefety. This acounted to considering particle
sizes dovn to about 70 microns).

/

2. NO change in the 72 hour cloud trejectories.

3. BddSafe Outlooks were xodified es follows:

@. Bikini atoll was changed from feverable to unfevcrable.

be Eniwetok etoll recained very favcrebdle.

ec. Ujelang etoll remeinec very favoreble.
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ad. 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 atolls shoul: rencain favoreble cus
to the farecast long time cf travel for fell-out to these sleces.
Specifically, Wotho end Rongelap vere considered by name and
position, these being the closest native populeted atolls in the
vicinity of ground zero.

@e. Control DDE: "Xo change recoxumended over the changes
meade at the 1100, 28 February briefing. :

f. aTF: It was recommended that the afrs B¢2 hour
position be changed from 35 miles outh of GZ to at least 50 miles
south of GZ.

g&- No closure was recommended on air and surface
| routes torough Wake and Kwajalein.

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

4. an advisory to CINCPACFLT and CINCPAC was recocmerded
in confcrmance with tha above. . .

Jj. Task Force Ships: It was recommendedthat, due to the
close proximity of Task Force ships to the outer edge of the six
hour fall-out, these ships be moved furtber out on a radia line
to at least 50 miles.

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

R. A. HOUSE
It Col., USar
Radsafe Officer
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i March 1954

VEVORANDIME FOR RECORD

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

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

1. The original forecast made at ridnizht (both weather and radsafe)
was considered the best available comlition for shot tims.

2. The general recommendation for this briefing was one of minivizing
the effects of the low level osrtherly and westerly winds. The recomenda-
tions as givea at the midnicht briefing were restated.

Qotoure
R. A. HOUSES
Lt Col USAF
RadSafe Officer
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DISCUSSION OF OFF-SITs FaLLOUT

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

Fallout began at Rongerik Atoll at 1348 hours, 1 March as show
by a self-recording radiation detection station placed there by the
KYOO AEC and operated by personnel of the Air Weather Station. This
instrument went off scale at 100 mr per hour at 1418 hre 1 Varch.
Based upon query from air weather personnel a monitor was dispatched
with the supply PBK on the moming of 2 March. A ground reading of
2000 or/hr was obtained at 1115 by the mnitor who evacuated 8 of the
personnel on his ow initiation and recomended evacuation of the re-
mainder as soon as possible based upon the high radiation levels. Thies
was concurred in and the remaining 20 were evacuated by Fal! at 1445,
2Mareh. Calevlations estimating the dose received indicated that per-
sonnel evacuated at 1115 would have received 85 r apd the racainder
95 r- This was in fair agreezent with readings of film badges on per-
sonnel, Maximum film badge reading was 98r representing 3 men, 52Fr

for 1, 44r for 1, 40r for 9. Average dose for all personnel, 54 roeat-
gms.

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 Pattem 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
Eongerik it was decided thet it would probabiy be necessary to evacuate
the atoll. Consequently, the PHILIP, DDE 498, was dispatched to reach
Rongelap on the moming of 3 Marck. In the neantine a Pal was sent to
ground survey the atoll and at 1830 hours, 2 Lareh, their grouna survey
showed @ reading of 1400 milsiroentgens per hour. Caleriation of acsage
to 3 Maren incicated about 110 roentgens so the order to evacuate was
given. The destroyer PHILIP evacuatec the natives by 0935 to 1025,
3 March. Calculation of the total dose indicated that 130 roentgens were
received. Detailed calculations are appenced in the medical tab. A total
of 65 natives were recoved, 16 natives (the old anc sickest) by PSL and
49 by DDE,

tiee=*  
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Inasmuch as some natives of Rongelap vere reported to be on
alinginae, tne atoli was surveyed, 17 natives locatea, and an intensity
of 445 mryar was found, Evacuation was complete by 1800, 3 Varch. The
ose computea for this group is @0r and det2ils are eppended.

aerial survey of Utirik by aSLo Fattem indicated 620 mr/hr at
1651 ors, 2 Uarch (later re-calibrated to 240 mr/hr). (Om 3 Larch 1245
ground survey indicated 160 mr/nr. Decision to evacuate based upon fact
that estimated dose at time of earliest evacuation would be 13r. Evacu-

ation complete 1245 hrs, 4 Larch. Estimate of dose to actual evacuation
time was l7r. 154 natives were evacuated. Calculations appended in the
medical tab.

The only other populated atoll which received fallout of any con-
Sequence at all was Ailuk. ASLE Fatterr, indicated 95 mr per hour at
1845 hrs, 2 March. EBased upon the best estimate of faliout tine it was
calevlated that a dose to infinite time woulc reach approxizately 20
soentgans. CSalaccing the effort required to move the 400 inhabitants
against the fact that such a dose would not be a cedical problem it was
decided not to evacuate the atoll.

Indications from zerial surveys indicated substantial fallout
occurred on the unpopulated isiands of Eikar and Taka.

Very minor faliout oceurred in 2 southvesterly and westerly direction
on Eniwetok and Cjelang atolls but levels did not exceed 1Gmr per hour
at Eniwetok nor 3=r per hour at Ujelang. This was apparently very fine
particuiate matter carriea by the low trade wind component.

4 detziled plen was made to mace ground surveys of all islands which
had fellout in excess of lQer per hour at estimated fallout time to pro-
vide information as to decay rate and verification of estimation of caoses.
Water and soil samples from these surveys were shipped by air to HASL, kY
Operations Office, Attention: Mr. Merril Eisenbud, for detailed anaiysis.

Qarue
BR, #. HOUSE
Lt Colonel, USAF
Cn. Tech. Br., J-3
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CLOUD TRACKING CréPaTIONS FOR BRAVO

& Kareh 1954

1. SUkMARY:

The BRAVO Air ned Sefe Operations were conducted
essentially as planned. No hazardous air coatacinations were ene
countered by aircraft other than the samplers. Several eircraft
and crews were exposed but the levels encountered appear accest-
able from both a health and a decontarination aspect. Com=unicae-
tion and control difficulties made it difficult if not irpossibdle
to forecast the fallout in the Rongerik/Rongelap ereas. Steps
have been taken to remedy the defects which became arperent during
BRAVO operations.

2. GENERAL: :

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

Sampling aircraft reports.
Sweet-sour reports.
Speciel Cloud tracking flights.
Weatner reconnaissence flights.
AFO&T-1 flights.

3. SAMPLING ATRORAFT REPORTS:

These reports were monitored and recorded by Rad Safe
personnel eboard BOUNDARY TARE from plus two thru plus seven
bours. Information derived from these reports indicated the
Seazpling aircraft were working the South and Southeest edges
of the cloud and therefore stayed in the immediate 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 contacination.

This data; nowever, does assist the Air Rad Safe Officer kn ob-
seaining an overall picture of the dispersal of radioactive caterial.
NO reports‘of cloud wovement were received from tke control 2-36
aircraft. - /

7

4. SVEET“SOUR_REPORTS:

hese reports are subcitted by any aircraft encountering

radioactive contamination and <ot reporting by octner ROecs. 0

such reports were received during B=aVvO. This is not sirpres.ag

since aircraft other than the samplers and trackers {report 7g oy

otner msans) seak to avoid arees in wrich contazinet.o2 is suse

pected.

~ gaa

~
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5. SPECIAL CLOUD TRACKING (WILSON) FLIGHTS: :

a. The first of these flights, Wilson 2, wes dlrected
by Rad Safe to pre-planned post~siot seerch. This reguired tre
aircraft to remain in a holding pettern track apprexzizately 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 Eciwetok stoll. os
BRAVO the maximum activity encountered wes less then 15 cr/hr.
Through a misunderstanding of control procedures, Wilson 2 overe-
stayed in the holding pattern. When Rad Safe realized this fect,
CIC was requested to order him into the previously designated
search sector at once. Ths delay, however, resulted in tris aire
craft being well behind and to the North of the clout sescects
thet must have caused fallout on Rongerik and Rongelap. gt 155m:
the aircraft reported its maxircur reading during this flight. Tris
wes reported as being between 500 and 1000 ar/hr approximacely
150 nautical miles from Ground Zero at a bearing of 60 desrees.
This and the subsequent deta appeared to verify the forecast cloud
trejectories wnich indicated the upper cloud segmants would leere
ths PPG on an approximate bearing of 70 degrees, thus avoiding
the populated atolls. Wilson 2 sudssequently reported ic-fligkt
difficulty with ths instruments used.

be On the besis of the results of the Wilson 2 flight
the second tracker, Wilson 3, wes instructed to searck tLe Sass
general area but to proceed further Fast to define the rate of
cloud rovement. 4£4t approximetely 2000y% information was received
indicating the possibility of some contamination in ths Ronge>
Rongelap area. 4 message was immediately dispatched to T¢ Fu
requesting Wilson 3 to alter his search area in such a manner 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. -

Co Subsequent Wilson flights ( fcr plus one day) were
cancellec when it appeared that no air ccntazination protierc ez-
isted at that tims. /

y

6. WEATHE RECONNAISSANCE FLIGETS:

Two Petrel Juliet veether reconnaissence fligits were
flown on plus one dey. fTnese flights were fiom to tae Soutt acd

to the Southeast and indiceatec essentially zero air coxnta=tsatics.

2
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7. AFO04T-1 FLIGHTS:

AFOAT-1 sponsored flights from Fawalil indicated a sexri-
mum air contamination of less tnoan 1 mr/br in that area, (3 s<erct(.
Similar flights from Guam reported tenths of an ar/bhr as a sari-
mum reading. This vas encountered & arch, 100 nautical ciles
west of Fonape at 5000 ft.

8. INFLIGHT EXPCSURES:

43 expected, several aircraft, including samplers,
cloud trackers, evacuation aircraft and P2V security sweep air-
craft, encountered areas of air contamination. Im all cases it
appears thet the exposures were well under task force lizivaticas
for a kealth point of view. Standard decontamination proce ures
are expected to be effective so thet all aircraft srould be reo
turned to service well prior to the next shot. The P2V security
sweep sectors will be modified on future shots to reduce the
possibility of contaminating these aircraft.

9. CONCLUSIONS:

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

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

ate

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

ae Lower search altitudes may improve the ability to
corfelate air contaminationwith. subsequent fallout. .

@. No hazardous fallout appears likely in ths =awail,
Ponape cr Guam areas.

£55 In flight exposures of Task Force personnel appearor

A established limits. .

10. RECOM=ENDATIONS:

a. a CW¥ conzact is required betveen BOTNDSRY TARE and

  

- WILSON aircraft to insure oetter data reporting and ccatrcl.
(This has been requested).

b. A TIB radiac instrument should be carried ca ell

WILSON aircraft and exact radiation receding should te rercrtec.

(Gas been- arrenged).

Shea
3
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Lower altitudes should be employed in tracking

Will ve specified in future vector cessages.

  Colonel,
Air Rad Safe orricer
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lO March 1954

MEMORANDUM FOR RECORD

SUBJECT: Protection of Transient Shipping During Operation CASTIE

1. In order to provide protection for transient shipping ia the
regica imediately catside the Eniwetok/Bikini Danger Adres during
Operation CaSTLE factars were established and a plan of
action placed in effect as follows:

Planning factors:

(1) CASTLE clonds mare than 24 hours old sbould not be

dv.

(2)

hasardous.

24 hour travel of a CASTLE cloud should be apprexi-
mately 500 nantical miles.

Plan:

(1)

(2)

(3)

(4)

The Comasnder in Chief, Pacifie Fleet was requested
to make advance diversions of shipping outside a
sectar area from southwest clockwise through sorth
to east to 500 nantical miles from ground sere froa
H to H pins 24 hours.

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

WB-29 aircraft on rcutine weather reconnaissance

missions ware directed to report all sightings of
surface shipping encountered. Ald sightings were
to be relayed to the Radar center (CIC USS BAT=0zD)
in the TG 7.3 fleet.

P2¥ aircraft and destroyer security sweeps vere di-

rected for the Eniwetok/Bikini Danger area. Infar~

mation froz these sveeps was channeled to the Hadar
center (CIC USS BAIROKD).

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

(5) Inforeation from all the above sources wee channeled
into the task force headquarters for eveluaticn and
consideration at the Weather/Radsafe Command Briefings.

2. The resulta of the above efforts for ERAVO were as follcws:

b.

411 imown transient shipping was diverted outside the
hazardous fall-out area. The Petapsco (A0G-1) was sailed
from Eniwetok to be out of the hazardousarea by shot tine.
The Trust Territory ship M/¥ Roque wes operat outside
the designated sector (from Kwajalein to Utirik), arriving
at Utirik on the earning of 2 March 1954 and departing Cti-
rik on 3 March 1954. The Roque wes subsequently located
and monitored at Majuro and found to have insignificant
levels of radiation, The Merapi was enroute from Fonolaula
to Bniwetok but. well cutside the designated sector area at
shot time, The Merapi was monitored upon arrival at Fni-
wetok and found not contaminated.

Based on the forecast significant cloud 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 were 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 nantical miles. The reduction in distance was tased
on forecast reduction in resultant wind speeds. This sweep con-
tacted the USS General Patrick at 17-318, 162-C3E on course
266 degrees, speed 16 knots, at 1204M, 28 Petruary 1954. As
she would clear the designated sector by shot tine, ske was
not diverted by the patrol aircraft. Based on a re-fcrecast
(made on Bel day) of the significant cloud movement for B
day, it was decided to search in advance of tke cloud along
bearing 65 degrees true from ground sero out to 600 nautical
miles. Two P2V's were used. The first of these became ccon-
taminated early in ite mission and was forced to return to
bese. The second was directed to pick up the searck in tte
approximate location of the previous abert am carry it out
to the 600 miles. The only centact reported by these air-
‘eraft was the Patapsco (40G-1) sighted st 12-21N, 170-428,
at 1935M, 1 Karch 1954, course 30 degrees, speed 1C koote.
The Patapsco was turned to an easterly beading at 2030K, 1
March 1954. The-Commender in Chief, Pacific Fleet was ad-
vised later to have the Patapsco ronitored upon arrival et
Eonolnlu in the event a check erroute could act be eccorplisbed.
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MEMORANDUM FOR RECORD (Cont'd)
SUBJECT: Protection of Transient Shipping During Operaticn CASTLE
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Between 2% February and 1 March 1954, WE-29 aircraft per-
formed weather and cloud tracking missions in all four
quadrants from ground zero. No surface shipping was sigtted
on these missions, three cof which were flown to the east
northeast of ground zerc, cne on 27 February and two on 1
March 1954.

The P2V and destroyer search of the Eniwetok/Bikini Canger
drea madem contacts. As a matter of interest, a destroyer
security sweep on 17 Feburary 1954 encountered one Japanese
fishing vessel, the Hiyagikenajinoickorpiramaru, 26 nautical
miles on true bearing of 40 degrees from Eniwetok Island.
This ship was escorted toward the northern eige of the Dan-
ger drea and left on course 315 degrees, 9 knote with the
recommendation that air patrol observe its subsequent nove-
ments. No furthercontacts with this ship were reported.

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

Qe
R. A. EOUSE
Lt Col, USUF
Chief, Tech Branch, Jq3
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SRN OF FALL-OUT FOLLOWING BRAVO EVs

. (Combined Analyses - Immediate and One week after BRAVO)

1. Genera}. The pattern of ultimate fall-out of radioactive sarticles
has been established utilizing in the cases of the nost critical ares (1.0.
bearing about 050° True, clockwise to 120° True from Ground Zero) the follows
ings - ete

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

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

Ce Resultant wind pattern to establish best wind for period froa
3 mims 1 hour (USS CURTISS Observation - BIXINI) to H plus 8 hours (Rengerik
sounding) together with the H minus 34 hours (Rongerik 030QR!f) to piece ssgether
the wind pattern above the tropopause.

@. Since the Rongerik (NYOO0-a2C) survey meter trace established
initial time of arrival of fall-out, this tine 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 considerable
difficulty in making fall-out arrive from the stem of the atomic cloud (3-
55,000 feet-tropopause) at Rongerik in 8 hours. The 10.4 ailes/hr above
would make cloud arrive at Rongerik at about © plus 12 hours. Zowever, she
method of plotting the entire clond height (which is believed to de arcaz
100,000 feet) for which there were available winds to ¥5,000 feet, and with
the assumptions listed below in constructing shadows (fall-out) of stem and
mushroom, there are obtained 2 areas - elliptical in shape, 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° True from point SB of
Ground Zero, distant 35 miles and with a 200-nile major axis, 100-si-e x‘inor
aris with a series of extremely hot elliptical envelopes ezansting froa Sround
Zero out to about 110 niles. Superimposed on this area (red) is <he suggested
mushroom fall-out pattern which is an ellipse oriented 080° True, 4) stiles
from Ground Zero, major axis at least 180 ailes, xinor aris 45-90 nites. It
is assumed thatthe cloud diateter in the sushroon for the period in suestian
was at least 70«100 miles, This shows therefore, that che early ‘ai--<c=~ 8%
Rongerik could ‘@eme easily fron the aushrooz - large pazzicles oy = pics &
hours, and since’ the superimposed fall-outs °rcn stez and susszecs cress =e
northern half of Rongelap Atoll, one would expect these islands <5 be excees-
ingly high with their radiation levels, This xight be likened to scavexzing
of the hot stem aaterial by large particles Src= the cropopause asc afcve.
However, the major hot fall-out elenent must coas fron <ne stea debris.

The assunptions used in the rough constr-ction of the ellipse fcr =e
whole cloud ares (LtCol Lulejian report on Pell-out - ARDC, SECaET, RD):
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(1) If wind shear is <10° for the levels in question, ainor

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

(2) If wind shear is >10° but € 120°, minor axis is 4 of asfor
axis. This is case for 20,000 feet winds to tropopause, and sonewhat less
for 65,000 to 95,000 feet winds.

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

CONCLUSIONS:

1. Prom overall fall-out picture, it is concluded that fall-out may
have reached Rongelap Island and Ailinginae later than the pessimistic tine
of H plus 5 and & plus 4 hours, respectively.

2e From initial land survey reports on icngelap Atoll with levels st
Erippa Island (NB part of Atoll) still at 2.8 to 3.5 r/hr on B plus 7 days,
the picture for heaviest fall-out patterns north of this area is estab> ished.
The relatively light fall-out at Utirik (258 of the hot area), hizher levels
of intensity at Bikar (East and downwind of the hot area, i.e..6 r/hr at 2
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 ass=ced
area of hot fall-out pattern abova. Wotho (SSE of the area and fro= Gro-wnd
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, Zminetok received at about EB pics
11 hours a build up to about 10 mr/hr for a period of about ive hours.

3- This type of analysis gives a feeling only for pattern of fall-out
because it does not tell exactly rhen the fall-out errives. Eowever, 4% °
epparent that the 200-200 plus roentgens lifetine dosage line sessed on or
close to ailinginae, Rongelap Island and Rongerik which are at 20-100 alles
in cases of dilinginae and Rongelap and 130 miles to Rongerik froma sreund
Zero. The 1,000 plus roentgens lifetime dosage lines are exceeded as cue goes
north from Rongelap Island to northern islands of that atoll. Tbis analysis
is based on: (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 snd date froa
IVY-WIkE (limited cross-wind and upwind) and CiSTIS-2rayC itself.

4e Rongerik radiation intensity levels are ‘mown a® caset and evccuaticn
time; calculated roentgen dosage agrees with actual observations froz fi
badges at this site

5. The heaviest fall-cut pattern res expected to pass north of ta: aca
eest cortheast from Ground Zero.
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6. The levels of radiation intensity at the distances of Rongesr and
Rongerik were much higher than expected, and sooner than expected sicce
necessary information in this range of yield for surfece shots today is <e
result of some scaling, up from much lesser yielcs, interprevetion of urper
wind field patterns, coupled with forecast changes end experience cf isdivi-
saais with such limited data as IVY-sI%E, GREZNSOTSE-D0G, EASY, 32035 and
TEM,

7. After seeing BRAVO cloud project pictures (taken from an airplane)
with large quantities of visible particulate satter falling througe the
cirrus deck above the camera plane from tropopause and above, <ind date to
great heights (i.e. up to at least 100,000 feet) is a mst 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,

sppendtns PPKmencpaanat
CaPT, JSN

I = Plot of General Fall-cut
Pattern.

II ~ Forecast and Observed Hodo-
graphe, B-2 to B/7 days.

TTT = Tabulation of Time of Arrival
Data

IV - Hodograph Trend Date

R duet tke Puls
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6. The levels of radiation intensity at the distances of Rongelar and
Rongerik were much higher than expected, and sooner than expected since
necessary information in this renge of yield for surfece shots today is <be
result of some scaling, up from auch lesser yielcs, interpretation cf upper
wind field patterns, coupled with forecast changes and experience of indivi-
aus with such limited data as IVY-:0%5, CHEZNECTSE-DOG, EASY, SOCHSS and
TEM.

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

Appendix: R. He i
CAPT, JSN

I = Plot of General Fall-cut
Pattern,

It ~ Forecast and Observed Hodo-

graphs, B-2 to B/7 days.
I - Tabulation of Time of Arrival

Deta
IV ~- Hodograph Trend Data
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MEDICAL ASPECTS OF FALL—OUT FROM 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 extrapolation of fall-out time
from Rongerik data where the fall-out time was precisely determined by
automatic recording instruments, it seams plausible to conclude, after
maicing allowance for factors giving maximum values of time and intensity,
that personnel were not axposed to dosages mech higher than calenlated.
This is particularly true inasmich as Rongerik calculations were in good
agreement with observed film badge data on personnel there.

2. The essociation of symptoms with a given dosage may lead to er=
roneous conclnsions since such tabular relationships have been devised
only for whole body penetrating radiation given over a period cf a few
ginutes. It is now generally believed that the symtoms in those tabula
tions will appear with a «naller dose than indicated. These personnel may
develop signs ar symptoms out of proportion to what would have previously
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
extrenely 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 te have bee
received.

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

a. Bongerik

Twerty-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

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

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

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

Levels of persomnel contamination were not exceedingly high and inaemeceh

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

Sixty-five natives were evacuated to Kwajalein and aay have
received doses as high as 130 roentgens in a period of 51 hours. In this
case, the level of radiation is about the leval which might cause sone
syaptoms such as nausea, vomiting, fatiguability and less of hair for acute
doses. Allowing for the reduced effect from low dose rate it zay happen
that symptoms as above will occur in individuals who were already ill or is
generally poor physical condition. Readings of skin and hair contamination
were such that for this exposure time spotty distribution of beta burns
could occur within several days. If this occurs, ulcerations might develop
which may require several months to heal.

ce. Aijinginae =

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

a, Gbirtk -
154 natives were evacuated to Kwajalein after receiving a

dese of 17 roentgens in 78 hours. No subjective systexic symptoms or
changes in blood count were expected. Beta burns are unlikely but are

possible statistically.

e. Ailuk with 401 natives was not evacuated and the total dose

for a life time will be less than 20 roentgens. No medical problem froa

radiation should occar in the population.

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

insignificant 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 shines

all the time. Based on readings taken aboard the ships it was estizated

*het none of the ship's pereonnel would receive more than 10 roentgens

whole body radiation. This dose would not cause any general syz=ptoms of

radiation sickness, however, decontamination personnel aight have skin con-

tact with concentrated radicactive deposits and possibly sustain cild beta

burns.

6 All native evacuees were held at Kwajalein for observation ant

treatment should the need arise. ‘he station medical coxzplement took com

plete blood counts, zace poysical exarinations and took histories. Captain

B, H. Haight, (MC), USN, a radiolegical medical officer was sent to Kwa‘s-

Tein as consultant on radiation effects to the staticn surgeon. Daily ob-

cervation was instituted in anticipation of the arrival of @ medical group

fron the U. 3. who were to investigate the patierts.

A  
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7 The medical group arrived in Kwajalein on 8 March. It consisted
of ailitary and civilian medical officers and technicians from the Naval
Medical Research Institute, the Armed Forces Special Weapons Project and
the U0. S$. Eawal Radiological Defense Laboratory and was established as
Preject 4.1, 70 13 of Task Group 7.1 with Co=mcancer 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 B.l. A systecatic organization was set up with a view toward mn-
ning a aick call, performing blood studies, taking histories, making physi-
cal examinations ani documenting the cases by means of records and photo=
graphy. Seildings were furnished for these purposes by COMNAVSTAKAAJ and
his Station Surgecn, Commander W. J. Hall, worked closely with the group.
The establisheent of the investigating group of Project 4.1 was essential
and desirable from several standpoints. All the zedical perscnnel 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 tine

research projects along this Line during interim periods. This allows for
prcper evalcation of human effects toward correlaticn with cata on animals
from which a great deal of our ideas on hbuzan effects have been extrapola-

ted. Purther, they constituted an angmertation medical group for treatment

‘if necessary in conjunction with station medical facilities. An additional
acvantage was that almost all of the personnel had worked together as a unit
on previous occasions.

8 Ecne of the natives nor the Bongerik Americans had prelfminary or
early aysteric aymztoms 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 nc significant comsidering the sudden
change in environment and diet to which they were subjected. To relieve
the load om the station medical facilities, not mowing of the early ar
rival of the asdical group, the twenty eight imericans were returned to
Enivetok to remain as octpatierts under the supervision of the Surgecn,
Taex Group 7.2. Hlood counts were taken at approximately three day inter—
vals. They remained asymptomatic although there began a depression of the
white blood cells of mild degree. They were returned to Ewajalein a 17
March. During the early days of March all patients remained free of sya
teeie symtoms attibutable to irradiation but there was a definite de
crease in the white thed cell count more carked in the Hongelap grocp.
The blood pictures of the Ailirginae natives and the Rongerik Americans
were quite similar which was reasorable considering they were exposed to
the sane order of magnitude of radiation. The Utirik group showed nothing
particular frem a medical standpoint and were considered as a virtually
normal native population for cempariscn purposes pending time for ob-
taining base line cata from non irradiated natives.

Ry the thirteenth and fourteezth day a tendency to epilate

had become evident in the Rongelap natives involving mostly children tut

within a few days it had azpeared in adults. ‘The epilation was both patchy

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

scalp assumed a spotty appearance due to depigmentation of the skin.
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A& about the same time that epilation appeared in the Rongelap
grcup, emall skin lesions became noticeable on the folds of the neck, ths
forehead, shoulders, and arms. They appeared to be superficial and at
first were hyperpigmented. As time went on, the lesions, which becane
blister like, began to peel leaving a whitish depigmented area in the
center. The ekin manifestations continued to appear throughout the month
of March, all going throtgh the same cycle and involving most of the na-
tives. The most severe cases occurred on the feet with one exception =
one man developed @ 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.

Similar findings but in a lower percentage and at a later date
occurred in the Ailinginae group. One American developed what appeared
to be superficial radiation lesions on the back. They were hyperpignen-
ted and behaved as the cthers.

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 msan 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 tins.

Qn about 20 March, several cases of radiation buras were reported
aboard beth the USS BATBOKO and the USS PHILIP. Examination showed that
im alsost all cases there were discrete areas around the belt line which

well to some lesions seen on the natives. History indicated
that theee lesions developed soretime between 3 March and 15 March. ALL

were in the process of healing with desquaration and mild depignentation

and were quite superficial. The whole body dose was less than 10R and

there were no other symptoms.

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

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

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

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

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

badges by densitometer revealed nothing unusual in the radiation to which

they were subjected.

3 cnserva=-
It was decided at the outset to manage all cases -0 & ccuse

aann ympt as they arcee, avoiding experizentatica

with retbetbein aay etme to perform transfusions either
with treatment bot being ready at any

of whole blood or platelets if indicated. Sick call was managed daily
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where complaints were treated as though radiatinn had not been present.
Sicin lesions were kept clean by surgical soap with excellent results lead~
ing to a minimum of secondary infection and rerarkably prompt healing. 1%
is felt that this ecnservative reginen gave optima results and that all
patients are recovering satisfactorily. -

Detailed reports will be rendered by Project 4.1 on all cases.
Detailed statistical analyses will be required to properly evaluate the
data derived. Urine samples which have been analyzed in the 0. S$. will
be combined with this stuiy. A detailed study of characteristics of the
fallout samples, shielding properties of the measuring instruments, end
weather analysis will be necessary before a more exact dose of external
whole body radiation can be established. The study of all aspecte shoald
lead to a mmch 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 problems in
the final report.

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

Al) personnel who have been involved in large dose exposures and
those whose dose was small but who may have to reside in an active area
should be cbserved over a long period of time. The first year following
the 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 maintaina period-
ie observation aysten.

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

approximately 150 roentgens. Some of the mre heavily irradiated may ve

considered to have been borderline from a standpoint of seriousness.

All should recover from the effects of the exposure.

khaJPeugen
Colonel, Medical Corps
Staff Surgeon
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ona
SULIARY OF wSATHGR STATIC. FOR ERAT sect

mil. This sumerr presents the weather situstion as existed

prior to, at, end just efter BRAVO shot time, for the genersl arcs

of the Marshall Islands, with specific reference to Bikini an! the

SHRILP shot site.

P2Z-SHOT WEATHER.

a. General Srnostic Situation

(1) SURFACE - The surface chart wes dominated by a higt pres

sare cell located at apcroximately 34 degrees north 171 degrees

eest with a central pressure of apsroximately 1030 135. & trcugh,

oriented northeast - southwest la> just off the cozst of U:ipaz.

linimiz pressures in low latituijes lay just slong the ezuztor.

Flow over the Larshall Islands area was the ezst northeast <rade

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

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

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

central pressure.

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

the flow pattern was dominated by s clockwise rotation cexterec

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

vertical froz 30,000 to 56,000 feet (Chart Ko. 4). ‘Tne Slow at

these levels, under the influence of this dominant srste= was fros

the west southwest. at 20,000 feet the doxinamt clecxwise sctatoce

o.-ob

ley mich further to the ezst, with e secondary center locates sist

eee  
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et
of SIKINI ena west of FE aJ-LED, givin: westeriies at «his lever

in the SncRI erea. To the east of SinDIT the flor was cs

northwesterly (Chart No. 3). At 10,00 feet the emire Sow was

broxen up by a group of minor eddies, toth clockwise and counter

clockwise, features approaching large scale turbulence in nature

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

West wind in the vicinity of BIER, with the wind speeds seing

very light (Chart lic. 2).

Forecast for Shot—Tine

(1) The following forecasts, besed on the promostic chart for

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

BRivO shot—time: |

(a) B-U8 Urs: \EATHER: Scattered cumilus, scattered cirrts,

Widely scattered showers. UbDS: Surfece easterly lv to

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

50 thousand feet southwesterly at 10 to 20 kmots = 5

thousand feet southerly at 5 to 15 knots.

(b) He38S Hrs: TZATHER: Scattered cumilus bases 2950, s-at-

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

showers. .oDS: Surface &C to 95 decrees at 15 to 29,

knots = Ten thousand feet ED tc 95 degrees at 1$ te 2

ects - 20 thousand feet 92 cegrees at 10 to 15 :amsts -

32 thousand feet southerly at 5 te 10 mots = 42 thossasc

feet 220 +o 250 degrees at 20 Imots = 52 theusans feet

scubhwesterly 2t 220 to 250 degrees at 20 Imsts = 2.

tnousand feet northerly at 16 to 15 iz.cts.
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(c) H+e2h Hrs: SATE: 3/8 cumilus bases 2200 cops 52K,

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

zETS: Surface 70 degrees at 20 imots 10 thousand feet

at 1L imots = 20 thousand feet 230 degrees at 14 xnsts =

30 thousand 350 degrees at 14 imots = 35 thousand feet

260 degrees at 22 lmots - 40 thousam feat 25° decrees

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

50 thousand feet 230 degrees at 14 imots - 55 thousanz

feet light and variable - 60 thousand feet 50 degrees

at 10 kmots = 70 thousand feet 70 degrees at 14 imots =

- 60 thousand feet 95 degrees at 12 xaots - 9 theusand

feet 100 degrees at 18 knots.

(d) B-13 Hrs: ‘EATHER: Ko change in H-24 fcrecast.

“EDS: No change.

(e) E-S Hrs: ZEATHER: 2/8 cumlus bases 2000 tors 590,

2/8 stratocumlus beses 5000 tops 7000, 4/8 cirres bee

ses near 38,000 widely scattered showers, contreil

level 36,000 tropopause height 55,000 temerature of

, tropopause minus 78 degrees. ToNDS: Surface 70 de

grees at 20 :mots - 5 thousand feet 75 degrees at if

EF knots - 10 thousand feet Light and variesle with &

westerly trend - li thousand feet 250 degrees at 26

xnots = 20 thousand feet 272 degrees at le uncts -

C 25 thouseni feet 230 degrees at 20 Imsts = 32 thousand

$
9 wcusandfeet 230 degrees et 25 degsrees = trirtr

feet 22D decrees at 36 imcts - LO thousand feet 20

CeaHET=
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3. SITUATION iT H-HOUR ,

a.

be -Por the observe? local conditions versus the fcrecast fer s.20 tise,

eae |

degrees at LO knots - 45 thousand Leer 256 decrees at 38

knots = 50 thousand feet 80 degrees at 15 Imste = SO thcue

sanz feet lightly and variable - 70 thousand feet EK dee

grees at 25 Imots ~ % thousend feet 70 degrees at 29 cicts.

(f° Hm4 Hrs: TZATHER: No change in 3-8 forecast. .=TS: “oe

change.

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

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

levels pcrirayed.

General Synoptic Situetion

(1) SURFACE - The general synoptic patterns at this time ¢iflered
r

froz those earlier only by the continued eastward movement cl te :

high cressure cell (Chart No. 7).

(2) UFPE® LEVELS ~ The clockwise system had moved slightly cc tbe

T
H
e

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

r
y

more westerly (Chart Ko. 10). At 20,000 feet the «mil clocxwise

circulation west of Kwajalein had expanded (Chart No. 9). s¢ 15,92

feet the flow remained dosminated by the circr eddies which hat exte-  ted at 280300Z (Chart No. 8).

see pa~ecranhs 5g, h and i below. a revised air particle traferiocy

forecast was issued at Hl. hours, based on cate availcetie th ac.

#9 hours (Chart No. 11). ‘The mejor chance, weich had not Dees.

forecast, wes in the 22,025 foot tresectory.

rs  



 

be

5e

Seer )
POST=SHiT WEATHER:

a. The weather efter shot time detericrared rapidly due to insecses }

local cleudiness. The winds elo%t for Eniwetok and Zongerix were less

fevorable from 2 fallout point of view (Incl No. 1 and 2). F

b. Chart No. 11 is the computed air particle trajectories for 254%

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

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

n
a
r
a

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

O
r
y

trajectory was essentially the same for 30,000 feet. From 12,0X% to

18,000 feet the trajectories lie between the 10,000 and 20,0 foot }

level patterns with the 18,00" foot most like the 20,000 foct tra-  jectory and the 12,000 foot most like the 10,000 foot trajectory. Is

other words, between 10,090 and 20,000 feet there mist have beer ¢-i-

siderable cispersion, with the 20,020 fost level having the oom xac>

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

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

low trajectories being generally froz the ezst northeast.

DISCUSSION:

& Uriefings:

(1) The outlook on the corning of 27 February was very fevereble

fren the radsefe point of view, ‘Tne wints for shot tine were fcre-

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

~

easterly at 30,000 feet, southerir at Oc, feet, an o
u

L
h
@ 6 «
e
t ur i
)
w
u
e
f e 9

: ! gn nl nm =~ ~we a Sp wees
at 50,000 feet. Tne situation was chenging siigitlr; 27 Secreery

+ [2 Tran vm ‘Would have been an ideal shot day (incl I'c. 3).

Saehey  
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(2). On the afternoon of 27 February, the westher outlcor was

still fevorable from all considerations, especizlly radsafe.

Easterly winds were fcrecast for snot time froc the surface

through 10,000 feet (080° to 090° at 15 +0 20 knets}, and soutte

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

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

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

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

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

the surface (Incl 5).

(4) Later that afternoon, the trenz at 10,000 feet became more

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

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

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

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

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

(6) The briefing at O400M, 1 March, was essentially as briefed

at midnight. Tainds aloft from the CURTISS for 2400 eni 039m!

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

- 12,000 feet were under close scrutiny due to their variability.

b.

_ & tendency for a westerly direction at that level was forecas:

(Incl lio. 8).

Observed shot time winds ex weather:

(1) The observed shot time winds (04600, 1 Larch 1654) from the

eo ommn for

USS CURTISS, Eniwetok and Rongerik versus the fcrecéest +o

: . =.’
. shot tine for the shot site are shown in Table I (next pace).

centr  
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CBSEETED 050M, 1 MARSH

FORECAST FC2 BIKINI USS CURTISS EST.SNE

 

OSL5u, 1 Lar (AT SIXT"T)

Surface 070/20 0/12 C70/17 35/2171000 070/17 230/20 Say
2000 030/18 020/20 Ob/l,
3000 090/17 6390/19 cs/L
4,000 O70/14 639/17 c93/285000 0706/16 100/09 030/13 685/18
6900 120/04 Calm c7c/22
7000 310/04 21¢/09 059/55
8000 310/05 310/12 C22/03
9000 - 320/07 350/22 330/2619000 Light & Variable 310/10 20/1 319,'c8

13000 (westerly trend) / y
Q 320/07 250/10 293/09

14000 290/14 2140/0 3
15000 250/18 / yor *e.
15000 259/13 2572,/13 223,45
18020 280/13 285/17 235/11
20020 270/12 280/23 285/17 390/19
25000 230/20 250/25 219/25 250/2h
30000 230/26 240/35 250/28 250/29
35000 240/28 230/35 240/37 21.0/42
14,0000 230/38 250/bb 240/12 242/48
1.5000 240/40 250/45 260/23 250/42
50000 259/38 250/32 270/29 250/32
55000 050/10 200/16 300/11 345/26
60000 Light & Varieble 330/04 229/03
70000 080/09 089/27 090/13
83000 080/25 080/30
20000 070/20

 

TELE IH

(2) The Scllowzing wes the forecast of clours and weather for shot

tice ov

oa2/ str

er snot site: 2/3 cumius, bases 2,002 feet, tors £,0O° feet;

atocumius, bases $,020 feet, tors 7,000 Leer; i/8

at 32,000 feet; widely sesttered Licht shovers in the area, use over

Si.ot site at shot time; contrail Termstio:

“< *paweeeight, 55,005 feet eo aaaWith temperature of Tee.

a  
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oe
(3) The following conditions were chserved at cict tine at

Bikini (& consensus of shot tine observations taken by io weetser

officers and aerographers mates) aboard the USS CYPTISS: U/8 ev

milus at 2,000 feet, tops 4,000, 1/5 altostratus (barely ¢i scers~

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

Sea Level Fressure 1006.1 obs.
Texrperature Bor
Dew Point 72°F
Surface Taind O74° 15K

Height of Tropopause 54,350 ft (at ¢3)

A 5-36 over ground zero at enoroximately H rinus 20 cinutes se

ported scattered cumulus, scattered to brozen cirzus with bases

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

(4) The 282100M Feb wind observation from Pongerik which wes ~e

ceived on board the ZST&S wes garbled in transcission and was in

considerable error. Jt did not agvee with the winds received

from Exiwetok and the CURTISS for that time, in that it shcwec

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

dicated light northwesterly flor, woich was in agreenem with

the other observations.

(5) Local wezther conditions begen deteriorating shertiy after

the cetonaticn. lLulticloud layers developed 2 ait “evels.

The winds alcft were forecast ~o be less desirable Stas a rate

situzziorfe consideration, end such was the case. Such a
+

ore
cemtinued throuch § Varch 1954 (See Hodogrerns under Tat  
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Co fnalrsis of winds aloft:

(1) At 10,006 feet a belt of outdraNs across the Fecifie, et sp

prodinately 25 to 3° desrees north, cave easterir flow -ereraUy

thrcughout the northern Marsnalls. There wes an inter.se “ons

storaz in the vicinity of Haweii. A numer of waak short-duratios

circulations charecterized by licht and variable winds feces ani

dissipated between the equator and 20 degrees nerth. One clocxe

wise circalation develsped near mniwetok on 23 February and drifted

toward Ruseie, giving weak westerly Slow over the shot area. This

general situction persisted through SRAVO plus 3 days, vith viods

at all times less than 1 imots at Eniwstok. Analysis at this

level was cifficult and very changeadle.

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

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

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

This Latter trough remained stationary while the western trough

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

southward and westward into the Marshalls. This trend resutec

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

continued after B5AVO day. Speeds were under 20 !mots until Save

plus 1 day, then increase? to aprroxizately 30 acts om SrAv0 plus

2 days. |

(3) at 30,005 feet and 10,000 feet, 2 delt of cleserise circula

tions cemersd near 10 decrees north moved slowly southward witk

sat
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ae
incividual cells drifting ezstrard. Movenert of the cell sear

rniwetok to a position southeast of Majuro gave strong socth-

westerly flow in the local erea on 28 Pebruary en? west south

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

existed on 23 - 25 February. Contimed southward ootlor en4

a&prroach of following cell from west brought west to -orthrest

flow on 2 and 3 March.

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

culation from a position northwest of Exiwetok to south of

Majuro changed the flow gradually from north northrest to

west southwest. Aer 1 Uarch this circulation continued its

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

area becoming west northwesterly.

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

‘winds were cuite light and erratic at this level, with easterly

flow at higher levels. These variable winds persisted through

PRAVO plus 3 days.

ad. Differences between forecast and cbserved winds: In regacd

to the differences between forecast and observed winds, reference

is cade toa report of Froiest 4.5, JIf THxa=, by Pa-mer, Lilier,

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

tional errors in upser wind ccservetions teen by GD/1 ezsimem

indicated thet for wind speeds above 10 knots, arprexiratelr 1f

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

when the cbhservations were cade dy several Cifferent Grows =ots,

but vith the same aizberne unit. The cifferences betmeer Forecast

goemeipiaitonn

wis

—
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e
e
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6.

in this erea. The forecasts of Fincs eloft for TRAVO were, neresthee

qganet

Winds and observed winds during the period of GRAVO were withio

these observational limits, On the last specific wind forecast

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

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

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

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

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

forecast winds which can be checked in the immediate locale were b

within observational limits imposed by the equipment itself. The

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

levels immediately above and below 10,000 feet.  CONCLUSIONS:

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

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

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

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

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

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

favorable trend was predicted to occur curing the following 2k hows

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

ey -

levef#. This trend res borne out by leter observations.

be The forecast wind directions were well within the normal forecast

ezror, which rust be anticipated. Forecasts of the seme precisicn as

those made in ereas of dense observation networks cannot be expected

less, approaching the limits of biccan ability which the ert et presest

allors. Soe  
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—~_ 1 March 1954, ZL0G

C. (Last observation mde peice te eres2-tte3)

OOS1O0 11023 Z1MLS 31m12 41011 SO7LL 60908 70908 E103 92706 9992 C2ECD
233Lb L322 62110 83007 99992 OIL, SZEZT 99573 CZTSA 52ST 999M CRD

52737 99995 02836 52815

4

L i arch 1954, ZOOM

COTS 1OFL4 21015 31013 41010 SLGLO 6110, 72805 82806 92M10 9997. COMO

22706 43305 63410 63315 99992 03030 52728 99993 02525 52526 999% C25

co 52532 99995 C2618 5 calm 99996 00906 52703 99997 O cillm 50920 99998 CONSE

~ 50942 99999 00945 50945 7095h

(

Ba 2
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o22262 FR 5 «COPIES

CJIF SEVEN CPERISEER, PRICEISE

CJTF SEVEN (ADKCON) ; cz

WEATHER OUTLOOK FOR SHO DAY FOLLOZS CLH CLOUDS AND ‘HEATHER CLE SCATTERED

CUMULUS CMY SCATTERED CIARUS CM MIDELY SCATTS2SD SHMS PD KINDS CLE St

FACS CiM EASTERLY GHE FIVE TO TO ZERO KTS SUCLE ONE ZERO ZERO ZXRO Ct

EASTERLY CME ZERO TO QUE FIVE KTS SUCIE TID ZERO ZERO ZEA ZERO CAM EASI

EELY O&@ FIVE TO TX ZERO KTS SICLY THREE ZERO ZERO ZERO ZERO CE! SOUTE-

EASTERLY Q:E FIVE TO TH FIVE KTS SUCLN FOUR ZERO ZERO ZERO SERO GM

SOUTHERLY CE FIVE TO THO FIVE KTS SUCLW FIVE ZERO ZERO ZED ZERO CM

SOUTHEASTERLY KE ZERO TO THO ZERO KTS Cl#: SIX ZERO ZERO ZZA0 EERO Cit
SOUTHEASTERLY FIVE TO ONE FIVE KTS PD RADSAFE OUTLOOK VEST PARRAME

 UMCOL C. D. BONSOT, USAP

CL 3
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2705442 FEB 5h CO:SFIDESTIAL
OPZRATICNAL OPZRATICLAL,

FR: CJTF SEVEN DLEDTATS * DSEDIATS
Ou

Tz CJTF SEVEN EXIXETOK ATOLL Ma XO
(ata)

EMO: CG 7.3

WEATHER OCTLOOK £8 OF TIO SEVEH ZERO FIVE Z=R0 ZERO ZEBRA FOR SEAVO mY

FOLLOUS CIE CLOUDS ASD GEATHER CIN SCATTERED CUMULUS GN! SCATTERED CIR2US

CME: VaRY L:IDSLY SCATTERED SHOCE2S PD WINDS CLN SURFACES TO FIFTEEN TEOUSIND

FEET Cif: S:STERLY (2:2 FIVE TO TSO Z5RO ETS SICLN FIFTEX THDUSAED TO T-

TY FIVE TEUSLID FEET Ce! EASTERLY CHE ZERO TO CE FIVE KTS SLY TQITT

FIVS TO EIEY THOUSAND FEET Cle! SOCTHSALY FIVE 70 CS Z=20 ETS SUTIN

THIRTY THUSMD TO FIFTY THOUSAND FEST CLO SOUTHCESTERLY TSO RO KTS

S°CIE SILTY THOUSAD FEET ECRTHEASTERLY CiZ ZERO 10 Ch! FIVE KTS PD 2D

S&FE OUTLOCK POR EKIGSTOE £2) UJELANG VERY FAVORASLE SITLN OUTLOOX FOR

RIKIKT FATCEASID FD) HSQEST YOU TAKE ACTION ON CCMFIRUATICN OF EXSCUIE

GBDES PASS Ife¥ TEES ElGHT CHECE LIST PAR! PD OGIE AND GRAVES AUD

MESvzS ESCO) COMPIRATION PD BRUTON I'T=RFOCSES NO OCSJECTICN

LICOL C. D. SQMOT, USAF

" SSS
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28 February 1954

SEDRAMDUZ FOR RECORD

SUBJECT: 3+1,1100X Command Briefing

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

Major General Clarkson
Dr. Graves
Brigadier General McGinley }
Rear Admiral Sruton :

\ lr, Reeves
. i>. Gibbons |

Colonel Cowart
It. Colonel Earbour
Lt. Comnanier Ladden }

che briefing wes conducted by:

It. Colonel Bonnot
Captain Meynerd, USH
Lt. Colonel House

2. The 270000Z February Teather Distribution Chart, with the 2703002
February streamline - superimposed thereon was used for the present situa-
tion briefing. The undersigned menticned the frontal system funnel jast
below tiake, the deep trough associated with it which was reflected through
all levels to 60,000 feet; the present high aloft to the east of Bikini
which was also remzining rather stationary. The undersigned further asp-
tioned the easterly flow from the surface to 10,000 feet; the south ezst-
erly becoming southerly and south westerly below aloft associated with
this deep high east of Bikini. Next presented at the briefing was the
forecast for shot time: 3/8 cumlus bases 2,000 feet, top 5,000 feet:
3/8 cirrus 39,000 feet with widely scattered showers. The winis were .
given as per the attached forecast (Incl 1). Mentioned tropopause as.. .
55,000 feet elso attached is the area forecast valid 260300K February to

010300M March (Incl 2). ‘The undersigned described the air particle tre=-
jectory forecast stating that all of fie trajectories were to the EE ex ;

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

 

3. Colonel House et this point continued witb the Radsafe portion +}
of the briefing. J

2 Incls Oifferye!”
2. “ind forecast It Colonel, OSAP
bd. arez forecast saff weather Officer

geeher
Dsl §  
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2713102 FEB 54 UXCLASSIPIZD
OPSPaTICAL

FROM: 1G 7.4 (AFLCAT) PAICRITY
Cs

TO: BEA CANT ENDETOR NO BO

 

WCEP ESTES 03] POR DISSHIKATION X AREA FORECAST 280300 10 010300% FEZB 54, X

G2ERLL SITUATION X LOT TRADES FERSIST LOWER LEVELS X HIGHTR LEV=LS DOME

TaD BY STRONG CLOCKUISE CIRCULATION EAST OF MAJURO X ENTSSICQRTERDUL X 20

SCTD 380 BEXK VSBY 10 MI TEMPO 20 BREN VSBY 6 11 SFC TIN 0916 “ZITH GUSTS

TO 30 ETS IN LOT SCTD SHS X BIKINI TERTIHAL 20 SCT 380 BEXN VSBY 10 24 ;

SFC =IND 0920 TEMPO 20 BRAY VSBY 3 MI SFC WIND 0920 TITHE GUSTS TO 30 ETS

IE LST SCT SH.BS X AIGETOK HIKDS aND TEPS 00918 20922 40924, 60926 81020

GIS PISC 151414 PSC 202K10 22C 202320 220C 402230 W420 502424 G004LL 700612

S007, 9O0KL, X FURTMEGHR OUTLOOK FOR ZNIMETOK AMD BIKIXI (PLAMNING CNLY) x

SLIGHT INCREASE Ik SHOCER ACTIVITY X SOME DSCHEASE IN CIFRUS X EVIZETOK

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

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

BASES 120 TOPS 110 X 6/6 CI NEAR 380 X BIKINI CLOUDS SAVE aS BIIETOR X

SIGUIFICANT CLOUD AREAS X PATCH SC EXISTS OVER EASTERN MARSHALS X CIRAIS

COVERS EUTIES MARSHALL AMD GILBERT ISLAND ARZA X FREEZING LEVEL 175 X TRO-

POPAUSZ HEIGHT 550 TEP 13,0 HEIGHT OF CONTRAIL FOUATION 370 X SEA AD
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28 February 1954

MEMORANDUM FOR RECORD

SUBJECT: B minus 1, 1600 Hour Weather Briefing

i. The following personnel were present for this
Major General Clarkson, Brig. General icGinley, Dr. Graves, Dr.Ogle,

* Me, Reeves, Dr. Duane Sewell, Colonel Cowart, Captain,Kaynard and Lt.
Celenel House.

2. This was a very short briefing wherein mainly the Light
winds at 10,000 feet were mentioned as the only significant changes
te the 1100 hour briefing given this morning. It was pointed cat
that there wes a tendency for southerly winds, which were very ligt,
at 10,000 feet. If. Colmel House camsinued sith the radeafebrisf=

Ange

t i BONNO?
14. Colonel, USAF
Staff eather Officer
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1 March 1954

SUBJECT: 200K “eather Driefing Prior to 2R4V0 Shot (B-O445 hours)

1. The following personnel were present for this briefinc: Major Gene-
ral Clarkson, Dr. Graves, Brig. General McGinley, Brig. General Estes, Dr.
Ogle, Dr. Duane Sewell, lir. Reeves, Capt. Knickerbocker, Col. Cowart, Capt.
Vaynard and Lt. Col. Rouse.

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 is
general was holding up for shot time.

3. The attached forecast was presented (Incl a) which steted that at
shot time there rould be 2/8 of cumlus, bases 2,000 feet, tops 5,000 feet;
2/8 of stratocumlus, bases 6,000 feet, tops 7,000 feet; 4/8 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 -75°C. Mention was made of the
4D 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
tonztion itself was mentioned, as well as the light and variable winds at
1C,000 feet; that these winds would likely Lave a westerly cocnponent; and

that the level from 7,000 feet through 14,000 feet was also very light and
variable, the tendency being for a westerly compcnent at all these levels.

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

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

would izprove for shot time and would have broken cumulus and cirrus with

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

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

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

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

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

with the @seussion of the air particle trajectories completed the i: ens

discussedin the weather briefing.

6. It. Col. House followedthis with the radsafe briefing. It =as ce

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

Oftlener
¢ C. D. BONNOT

are Lt. Colonel, USAF
° f est

. ea corecast af? Teather Cfficer

QL 7 ’
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FREES: 1G 70h (£FLOMT) TICLASSIPIED

TO: SEA CENT EQUWETEK

‘

‘WOEP ESTES 040 FCST RASY X 2/8 CU 2000 TOPS 5000 PT 2/8 SC BASE 6000 TOPS
7000 FT 4/8 THIM CIEAUS BASE NEAR 38000 WIDELY SCATTERED LIGHT SROVERS X

COUTRATL LVL 36000 X TROPOPAUSE HEIGHT55THSD u7eC X KINDS 00720 SOTA

LOUAY 152518 202712 252320 302326 102338452440 502638 550510 60 IaY

BH. H. SLATER, LICGL, USAF

IEcL 7a
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LEE’ FOR XSCCRD

SUBJECT: “eather Briefing at 0400, Eui7d Boy

1. The following personnel were preset for this briefing: Gensral
Zeylana, ajor General Clarizson, Dr. Graves, Srig. General McGinley, Brig.
General Estes, Dr. Ogle, Dr. Duane Sewell, ur. Reeves, Colonel. Cowart,

Captain Meynard end Lt. Colonel House.

2. The CURTISS winds aloft for midnight and 03000 were discussed is
view of the relationship to the shot site, the levels 7,000 fest through
12,000 feet being scrutinized the most (Incl a). The area forecast for
shot day is also inclosed (Incl »b).

3. It. Calonel House further discussed the radsafe situation after
which it was decided to go ahead with the shot as scheduled.

2 Inels Staff teather Officer
a. CURTISS winds aloft

for OOOGH and 0300M
1 Mareh Sh

b. Area Forecast for
Shot Day
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FaOus. TG 7.4 (4FLO0aT) . OeLuLOZ FEB 54 UecLussrrze |

TO: NEA CENT EXT.ETO

woSP ESTES O41 FOR DISSEINATION X RBA PCRECAST VALID 010300K TO 020300. “AR St,

X GQERAL SITUATIG! X SUALLOT LAYER OF EASTERLIES EXTEDS TO 5000 PT OVER ABA FT

VESTERLY WINDS ALOPT PREVAIL X EXTWETOK TEREU‘AL X 20 SRN 380 SCID VSBY 10 MI aFs

IND 0720 TEPO 15 BREN VSBY 5 MI IN LGT WIDELY SCTD SUURS X BIKIKI TEPOKLLI

SCT 380 SCTD VSBY 10 MI X SFC WIND 0726 T=PO 15 BREN VSSY 5 Af in LO? “IELY )

SCTD SHIRBS X EXUIETOX WINDS AND TES X 00720 20723 4086 63012 63012 03212 PLIC

L52ELS PIC,202314 MSC 302325 U26C 402335 ULSC 502638 600413 700512 800725 900718

BIKINI SUDS 2D TSPS X 00720 20822 40818 63210 83210 03312 PLIC 152518 P3C

202612 MSC 302325 22SC 402342 LLBC 502735 60LKV 700809 800625 900718 X FURTHER

CUTLOOK FOR EXDUETOR AND BIKINI (PLANKING CHLY) SLIGHT IcREASE DF LOY CLOUDI-

EESS £ND SHO;@R ACTIVITY X EXIGETOK CLOUDS 2/8 CU BASES 20 TCPS 40 ZITH SCID

ISOLSTSD TGPS TO 60 2/8 SC BaSES 50 TOPS 60 4/8 CI NEAR 380 X BIEINI CLOUDS X

2/8 CD BASES 20 TOPS 40 ITH SCTD ISOLATED TOPS TO 60 2/8 SC BaSES 50 TOPS 60

a
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r
E
a

a
r

4/6 COE&2 380 X SIGNIFICANT CLOUD AREAS X BROKE: CIREUS SOUTH AND EAST EXTE-

SIVE SHSET OF MIDDLE aXD LOY CLOUDS EXTHDING EASTUEST THROUGH TUKE X PRZEZDG

LEVEL 170 X TROPOPAUSE HRIGHT 550 TELP L:78C HEIGHT OF CONTRAIL FORUATICH 360 X

SZA AND SWELL 6 FI FROM ENE AT EXDVETOR AlD BIKINI X ENAJALED! TERLUUL 18

PEXE VSBY 10 82 SPC TID 0520 TEPO 12 BEIM VSBY 5 MI SPC NED 0522 TA GUSTS

TC 30 KTS IN LGE SCT SBS X .

H. H. SLATER, LICL, USAF  
Deal &b
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7AB_B

RADSAFE NARRATIVE SEQUENCE OF EVENTS

By the morning of B-l day, the wind patterns (forecast and actual)
ware favorable but the trem! of the observed resultant wind patterns
was toward an unfavorable or mrginal condition, No transient shipping
was reported on the B-2 day P2V sweep centered on a significent fare-
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 movemext on a true bearing of 330° disclosed no transient ship-
ping except the General Patrick, whose course and speed would take hae
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 con-
sidered that the speeds ani altitudes did not warrant a conclusion that
significant quantities and levels of debris would be carried out so far.
TARE Site was forecast to be well in the fall-out area and NaN Site to
be in a fairly high intensity area. Since the 5-1 day forecasts gave
winds tenting significantly toward SE, a decision was mede at the mide
night triefing to search on B day ahsed of the cloud, i.e., cantered on
true bearing af 65° out to 600 NM and to warn ships out of the 450 HM
ninjas radius. .

The routine H-18 hour advisory to CINCPACFLT indicated a0 signifi-
cant fall-out forecast for populated Marshall Islands, and no safety pro-
blems on air or surface routes except surface routes between 275° clock=
wise to 80° out to a radius of 450 NM with possible significant fall-out
in this area. Wo known shipping was in the forecast fall-out area. The
surface radex was forecast for shot time to shot plus six hours to be
oriented in a narrow sector to the northeast and a wide sector to the
south, with an additional circular radex area around G2 of radius 15 wiles
(Pigures 1 and 2). The sector pointing at Rongelap was considered insig-
nificent due to the low altitudes from which fall-out could occur and due
to the very light winds acting on the levels involved.

At the 0430, 1 March briefing, no significant change had been ob-

served in the midnight winds received, however, a radsafe reconmendation

was maje to move the task force skips radially further out from the minis

rum of 30 BM to a cinimun of 50 NU in the SE quadrant. The low level
cloud was ferecast to overrun the TARE camp ani move on to the east with

a trong posaibility of overrunning NAN, The resultant winds pointing at

Rongerik and Rengelap were light ani were not forecast to transport sig~

nificant debris to these atolls.

bt 0625 the BRAVO detonation was accomplished without hazard to

task force personnel. The bunker firing party reported in sefe, but by

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

levels contimed to rise to about 25 r/br. The firing party was con-
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sidered to be in a reasonably safe position since the personnel vere
able to get into a well protected ares deep in the bunker, reading
approximately 35 o/h.

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 NK centered on true bearing of
70° from GZ. During the upwind portion of the cloud tracker's mission,
readings were from 100 to 500 mr/bhr at ten thousand feet. During the
morning ‘the B Day P2V sweep in front of the cloud encountered contemin-
ation early in bis mission. This P2V was replaced by another, which
eompleted the search out to 600 NM.

A report was received about 1500 on B Day that the AEC/HYOO instrue
ment in the janis of the weather detachzent on Rongerik had gone off
scale. These instrunents hed a full scale reading of 100 ar/hr. The
off-seale report was not viewed with concern since task force ships
were experiencing readings (while steaming south) of more than 100 =/
be (The BATROKO going as high as 1.0 r/br on the flight deck). Com
sidering the distance (133 NM) and a cloud tracker at about 1945M, 1
March, reporting of zero contamination over Hongerik, it was generally
believed that Rongerik and the task force ships were caught in e gene~
ral pattern of finely divided (95% less than 5 micron by cascade is
pactor) particles over a wide area moving ENE to BE. The weather de-
tachment was advised of this condition. Nevertheless, the ABC/HY0O
Ewajalein Flight ABLE was requested at midnight to be run the following
mrning, Xwajalein Flight ABLE pattern covers all Marshall Islands
north of Kwajalein, ani up to Taongi as the northern~-most turning point.
Serial readings taken on the flight are extrapolated to the grouml.

About 2000 the task force commander was briefed on the overall sit-
nation as was known at this time. This included the resulta of sone im
itial damage and radsafe survey information taken about noon by helicop=

ter, reports from the sampling aircraft (F-84, B-36 Featherweights end
B-36 Control), the first twelve hour cloud tracking eission (Rilsca 2)
and the first few reparts on the 5/12 to 5/24 hour cloud tracker (Filsoa
3). The upwind mission for Wilson 3 was a 30 degree sector out to 500
KY centered on true bearing of 65 degrees from Rongerik, followed by &
vectored mission to 17N 163E to base at Eniwetok. The task force com
nenier was advised that fairly heavy contamination bad been encountered

by Wilson 2 in the sector portion of kis flight and that one P2v aire

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

commander was advised that the readings taken at ten thousand feet by

the cloud trackers were thooght to be on the order of magnitute of that

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

 
 



tazination was found in regions which confirmed the forecast cloud tre-
jectories, the requirement for H/24 through E448 hour tracking coverage
was cancelled.

4s a result of the report from Rongerik, the advisory to CINCFACFL?
at 2000 hours B Day included mention of fall-out at Rongerik plus ginor
fall-out at Rongelap and other northern Marshall Islanis. The fall-out
was attributed to an 2/12 hour change in the forecast air particle tra-
jectory for the twenty thousand foot level. This trajectory, foraerly
moving toward the EXE, was reforecast to move toward SE in a circular
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-dtoll, as well as damage 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 micron)
particles which caused top~side intensities as high as 350 or/hr. App-
ropriate measures were instituted by the Navy Task Group Commander to the
affect that all personnel not essential to open deck duties would remain
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 instrne-
ment was off-scale, the Air Task Group, on the morning of 8/1 day, sent
a monitor by amphibian aircraft to check the Rongerik situation. This
gonitor upon arriving over Rongerik, reported the atoll contaminated and
requested permission to start evacuation of personnal. At about 1300
the monitor reported readings on Rongerik of 240 m/hbr at 250 feet and 3.2
r/br one inch off the ground. The Rongerik evacuation was comleted in
two segments, the first group (8 people) coming out by B30 hours and the
second group (20 people) by 5Y35 hours.

The special AEC/NYOO Kwajalein Flight ABLE, requested the previous
right, had been instructed to make an in-flight report upon reaching Taongt.
(4 preliminary Flight ABLE report indicated 1350 m/hr on the ground at
Rongelap, 445 m/br on the ground at Ailinginae ani zero for Wotho.) &c-
cordingly, it was decided to start a destroyer on the way to Ronrelap ia-
rediately and to set up a Sh-16 amphibian with monitors to check the sur-
face comtitions at Renzelap before dark. The destroyer was directed to
be off Ronzelap ready to start evacuation at dawn the following day. 4
Trust Territory representative sith interpreter was requested to move by
PSY from Kwajaledm to arrive et Ronzelap at the same tine, The Ss-15 was
set up, two respemsible monitors were especially triefed to make reaiings
at weist heicht, use several meters of the same type for comparison and

to use different types for cross-check, An average reading of 1.4 r/ie

made in the living ares of Ronzelap Island by these monitors was used in

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

operations at dawn, Evacuation operetions began about 0730, 3 March and  
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and were completed by 1030 the seze date. Interrogation of natives dis-
closed that all were present except 17 who were fishing at Ailinginae.
Following the Rongelap operetion, the destroyer proceeded to Ailinginae,
removed the remaining 17 and proceeded to Ewajelein. A total of 17 males,
20 feneles, 15 boys and 14 girls were removed ty destroyer and disem-
barked at Ewajalein, 16 old and sick were roved at about 0930 by FSM
to Kwajalein, Decontamination of all natives was accomplished during
the trip to Kwajalein,

The full report from AEC/NYOO Flight ABLE indicated Utirik ground
contamination at 240 ar/br at 1651M, 2 Merch and 76 or/br at about 1716,
2 Earck at Ailuk, the nearest populated island to the south. Biker, the
nearest island to the north was determined to be unpopnlated ani contam
inated to about 750 mor/br at about 1600M, 2 March, Taongt, the next
nearest islemi to north was 1.5 or/hr 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-
time a Fak was set up to ground survey Utirik on 3 March while the des-
troyer was on the way. The infinity dose of the Utirik natives wes com
puted at 58 r. The decision to evacuate was made and the destroyer cor-
dered to start evacuation the following morning, 4 March. A total of
47 males, 55 fereles, 26 boys and 26 girls were removed, decontaminated
on the destroyer enrcute to Kwajalein end disembarked on 5 March, Ques-
tioning of natives disclosed that ali had been removed. The destroyers
which evacuated Ronzgelap 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 and the machinery set in
motion to accomplish this operation, the status of Afiluk was put up for
consideration, This atoll has a populetion of 401. The infinity dose
was determined at less than 20 r, 4.e., less than the minimum standard
used by the task force 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
Kwejelein KYCO Flights BAKER and CEERLIE, These flights cover al) hare
shell Islenis south of Kwajelein. The flights were set up on the assume
ption that the twenty thousand foot trajectory could have brought con-
tarinstion around to the south and west and contaminated some of the
southern Marshalls. The flights were executed on 3 March. No signi-
ficent ground’contamination was found. An additional NYOO type flight
was performed ower the Gilbert Islanis for the same reesons. No signic
ficent contamination was found.

On the besis of Flights ABLE, BAKER ani CHARLIE, it was deternined

thet no further atolls would need to be evacuated. The effort wes there-
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fore concentrated on those populated atolls indicatirg gare then 10
ar/br at E plus 24 hours and which were not evacuated. Por 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 March by FSM,

Following the survey under Dr. White and Major Crea, the next
effort was directed toward acquiring data on the evacuated atolls ina
order that the effects of the radiation could be better evaluated.
The investigation included ground monitoring and the taking of soil
and water samples from living areas. Secondary purposes were efforts
to reduce the adverse impact on real and personal property of the Lasty
departure, to determine radiation data of scientific interest and 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 facil-
ities afloat, The technical direction of the effort was placed under
the supervision of Dr. Earbert Scoville, Technical Directar, irmed
Porces Special Weapons Project, assisted by representatives of CASTLE
Project 2.5a. The rehabilitetion partion of the effort was placed
under the supervision of the commanding officer of the destroyer. The
party with equipment departed 7 March for Kwajalein to join with the
Trust Territory representative in a FSM rendezvous with the destroyer
at Rongelap early morning of & March,

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

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

of the evacuated atolls have been made for picking up of enizals for med-

ical studies, rehabilitation and for studies of marine life. Reports on »

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

cone available.

/ ONewe
6 Incl ” RICEARD &4. EOUSE

1. RadSefe factors Considered at Lt Colonel, USAF

the Wea RadSafe Comrand Erief- Chief, Tech Ops Branch, J=3

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

RadSefe Briefing material as presented
at Cmi Briefings for BRAVO. eer

3. Discussion of Off-Site Fall-out. ,

4. Cloud Tracking Operetions. -- See

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

6, Analysis of Fall-out Following BRAVO
Event with 4 Incls “=
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RADSAFE FaCTORS CONSIDERED AT THE \SEATHER/PRADSATE COLMAND SRIFFINGS

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

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

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

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

5- Outlooks: (3ased on).

a. Bikini (hodograph)

:7 b. Eniwetok (hodogreph)

Cc. Ujelang (hodograpn)

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)

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

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

i. .clicPac advisory (72 hour trajectory), native out-

lcok; sir em surfece routes. .
7 Jf

SLL”4BOVE INCLUDED IN CLOUD TRACKING PLAN

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

(Favorable except) (Unfevoreble) RKadSafe condition for shot

time.
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5 March 1954

MEYORANDUM FOR RECORD:

SUBJECT: RadSafe Material Presented at Veather/Radsafe Command

Briefings for BRAVO

Attached hereto are copies of material presented to CJTF

SEVEN during the period H minus 48 hours through H minus 2

hours for BRAVO Event.

Gore
6 Inels:

R. A. HOUSE

1. u/ez: Ek brs THK . Lt Col., USAF

Briefing for CJTF SEVEN Radsafe Officer

2. N/E: ==-36 hrs THK

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

1100mM, 28 Feb. 1954.

i. ¥/B: Command Briefing,
1800K, 28 Fab. 195h-

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

6. U/R: Finel Weather and

RadSefe Check, 0430M,
1 Merch 1954.
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1 March 1954

MEXORANDUM FOR RECORD:

SUBJECT: H=-48 Hour TwWK Briefing for CJTF SEVEN

2620162 FEB 5h QUE
CIIF SEVEN

OPMMEPRIORITY
CJTF SEVEN (ADIN) x

.. x z

weather outlook for sLot day follows: Clouds and weather:

Scattered cumulus, scattered cirrus, widely scattered showers.

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

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

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

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

knots. RadSafe outlook very favorable

, a i
“t Col sonnot lila C.D. Bonnot

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

CERTIFIED TRUE COPY:

,S/ Rebe Eouse Gaytrue
/TH Rede HOUSE

Lt Col. USaF
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1 Nareh 1954 }

MELORANDUM FOR RECORD:

SUBJECT: H=-36 Hour TWX Briefing for CJTF SEVEN : |

27054LZ FEB 54 qa :
CITF SEVEN OPERATICNAL TIOWAL }

oe DAEDIATE DIEDIATE Ot

cur |KA MO
CITF SEVEN ENIWETOK sTOLL (aDaIN)

CTG 7.3

Weather outlook as of 270500Z for Bravo day follows: Clouds
and weather: Scattered cumulus, scattered cirrus, very widely ' scattered showers. Tiinds; Surface to 15,000 feet, easterly |
15 to 20 knots; 15,000 to 25,000 feet, easterly 10 to 15 - .
knots; 25,000 to 30, 000 feet, southerly 5 to 10 knots; 30, 000
to 50,000 feet, soutuwe sterly 20 knots; 60,000 feet nertoeesterly
10 to"15 knots. Radsafe outlook for Eniwetok and Ujelang very
favorable; outlook for Bikini favorable. Kequest you take actica
on confirmation of execute order {Item 38 Checkiist). Ogle and
Graves and Reeves recommend confirmation. Bruton interposes no
objection. |

LT COz C D BONNOT

 

LTCO] BONNOT |

CERTIFIRYTRUE COPY: ]

QSToru J
R.A» House
Lt Col., USaF

L/R: ‘embers present: Greves, Ogle, Reeves, Bonnot, Equse, reyarc;
pr. Graves called 4dm Bruton. RAH  


