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FINAL REPORT ON ADIOLOGICAL SAFETY

2

" OPERATICH HARDTACK

1. Gereral. The radiological safety program for Operation HiRDTACK
a3 divided into two parts, or-cite and off-site., The on-site activitie:
were conducted by the various task groups, with Task Group 7.1 given
re3pencioility for all radsafe funciions associated with diagnostic experi.--
mz1tal #rograms and for dosimetry and other technical services to the
2;tire “Yask Force, The operaticn of the off-si%e program and the coordir:-
~lon of the cn~site activities wire conducted by the RedSzfe Offics of
Headcuarters, Joint Task Force S&VEX.

2. On-Site RadSafe.

a. In plarning the HARDIACK RadSzfe Program, radiological safzty
wes treated as a command responsibility, All of the task groaips were
dirscted Lo sebl up their own self-sufficient radszfe units. Zach
vnds wed designed to cope with routine radsafe matters and those
praolems uniqus to the functior of the tesk group itself. In additicn
Tack Groups 7.1, 7.3 and 7. were delegated special functicns in whi:h
the designetod group either had e direct interest or for the accomplisi-
mer’ of which it was particilarly adapted. This delegation of raapcnsi-
biiities was contained in Ainex K to CJTF-7 Operation Crder 1-58,

b, Tiae TG 7.1 RadSafe Uiit (TU6) was charged with the major
furcticns concerring on-sil: racovery operztions, Specifically,
the unit was desifgned tc pe-~form radsafe control of all working
partles in contaminated arcis. The principal protlems in thia
furcticn were the control ol personnzl engaged in recovery oparation:,
posi=ghiot clean-up, and mak.ng ready for the next event. OCtaexr
special functicns assigned 0 TG 7.1 incluced the photo-dosimetry
prcgrem for the entire Task Force, laboratory radicchemical analysis
of water and other samples, and assistance of the 1G 7,5 radsafe
unit during the on-site phase of ths Operation.

Personnel, Radsafs unctions, with the exception of staff

and supervisory functions &l those assigned to TUE, were perlormed
as en additional duty by pe-sonnel of the wvarious task groups. Since
TU4 was assigned ths major ~adsafe uvnit for on-site operations and
given the responsibility fo centralized ard highly technical servicis, .
several marning problems had to be solved to assemtle the necessary ‘5%@;\
technicians. The U. S. Armr¥s First Radiological Safety Support Undi,
awzmented by a small number of Navy and Air Force radsafe perscanel,
previded a fully qualified unit for manning of TU6. The unit numberzd
a total of 95 at peak strer.;th, of which € were Navy personne. and 1=
were Air Force. This numbe, a reduction of some 20 over the number
atilized during Cperaticn FIDWING, was still further reduced to 78
9y mid-operation. These retiuctions were a direct result of the adop:iicn
of machine photodosimetry and records~keeping,
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d. Ecuipment and Maintensice. The military task groupe wers
directed to procure rausafe ejuipment from service sources, Task
Group 7.1 was directed to procure all standard military equipmeat

from nilitary stocks and the remcinder, nonestemdard iteme, by
purchese. The AEC had pre'ioisly egreed to piarchase all necessary
iters non-standard to the military services, Howsver, duc to

firnding €ifficulties, they were unatle to carry out the azrecement,
ard the Task Force procured a number of non-stendard itsms by direct
purchese. Maintenance and repsir were individual task group responsi=
bilities.

e. Traininz. Individual and group training for &11 task groups
excert TG 7.1 were conducted oy staff and supervisory personnel within
the task groupe themseeclves. TU6 training was accomplished at the
U, S. Arry Chemical Corps hKadiclcgical Defense Schocl, Fort McClellan,
Alabszwa, during Jenuvery and February of 1658. Each task group was
assirred at least one nuclear safely engineer along with an appnec able
rnonter of technical personnel experiencad in test cperations,

f. Mexirum Permissible Exsosure., With concurrence of the Surgeon
Geaeral, USA; the Chief, Burewu cf Medicine and Surgery; the Surgeon
General, USAF; and the Directosr, Diviesion of Biology and ledicine, AEC,
the maxirum permissible radiatlos exposure was estatlished at 3.75
roentgens per l3-weaek period, with a maximum of five roentgens for
ths entire Operation., Indiviiual exposures in excess of the es.ablished
MPE vere suthorized in advansz by CJTF-7 for a very limited numzer of
iniividuals where operational requirements provided justification. No
incicent of significant accid:ntal over-expcsure resulted from the
test operation,

3, (£f-Site RadSafe.

2. By JCS Directive dated 2 April 1952, JTF SEVEN was assignsd the
respcnsitility for the safety of the area adjacent to the EPG relative
to hazards introduced by test operations, CJTF-7 was additionally
directed to advise CINCPAC of special hezards and danger areas involved
in the test and sppropriate precautions required %o insure the zafety
of units other than JTF SEVEH in the area within the purview of the
Pacific Commard,

b. The off-site radioclogi:al safely program was designed to provide
protecticn against radiation 1azands to populzted areas outside the
EPG, to obtain a complete record of radicactivity caused by the tesi
to nearby populated areas, to assure the native population that all
reascnable radiation safeguaris were employed, and to provide data for
investigating or refuting reports of incidents attributed to radio- A
activity from the tests, To carry out this, the Task Force operated Y
an off-site program consistinz of manned radsafe stations, radiation } ;g?\
monitoring steztions, and cloud tracking.
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(1) Menred RedScfe St The Teslt Fores, Lhrough & centract,
with the Puvidc Hozith o vIished fully eculpn“d raisafe
statione at Reongzsla 3 il end Wotho, These ststions wer
oparavsd by radiation he ¢l of thz Public Heclth Service.
Ths stations vere eguipd tinuous bachzround raciation

meititoring equipmint, hd renge radiztion detection end
mEesuning 1rsmr wnbs, 2 continuous eir and water sempling equip-
mauby end they meinizined two=way radio con

- -

T Pgiﬁﬂu-CJ inoirumsats, mostly menmestand were nrovided by
JTF-7, BEeach station complement consilsted of approximetely seven mer.
Of the scven, four wors redio operaiors, two were cixzp operatcrs,
ard one wzs a Pubtlic Heelth Service Officer,

act with the Headquzrter&o
2
a4

H D tf'
‘
14

() VYonitoring Ststlons, In cooke“atio with the U, S. Weathsr
Bursau, ths U. 8. Coase Cuard, the Air For:ud Weather Servies, the
Hewalden Ssa Frontier, aut th: Hewalian TerriVorial Hezlth Depart-

ment, in adadivion o Lhw n:.;wﬂ ,uawloh-. a wotal of 15 radiation

S
w
A

mouitering steiions were e"e: ned atb eyistinc veatt*r and Fublic
Heelth Service imstalliziicn tnro aghoud the Pecific arcza. These
stations wers eguirped with centinucus background re:orcers and
stendard military redioc instrumsanis, Arrangenmsnts were made for
station persczral to loz instrunent rzadings and to report the
cbserved radiation realings Lqro” Sh weather or routine radio channels.
Ir 2dditiocn, eny sisnificzrt reading above background wes to te
reoorted proxstly to Headguart LS’ JTF=7. The instellation and

sevieirg of this netuork was eccomplished by Public Hezlth Service
peraonnsl attr ted to the hea&quarterso

(a) P2V azircraft bezsed at Kwajzlein were utilized for atomic
cloud tracking on all events which were expected to procuce haz ardous
radicactive fzllouw Tne aircraft repozisd to the AUC at either
Eniwetol: or Bikini at shot tims and ware controlled by the Headquartsrs

v
RzdSafe Office througzh the use of direct telephone con»;ct with the
ACC., For shots where it was necessary to obtein infermition ab
altitedes and ranges beycnd the Capabi&lthS cf the P2Vis, Task Group
7ol WB=50"s wers e*u?o"gd for the rissions, The number of tracking
flights reguirec deuenasd rzinly upon the fission magnitude of the
shot and the stability of the existing wind field.

(b) 1In addition to the cloud tracking, P2Vs were used for
the initial terrain survey of the shot etoll, the first tims that
fired-wing eircraft were utilized for this type of survey. Precise
raciation readings were not obtaineble using this msthod; however,
surface radiation intensities accurate enough for safety operationa
were secured, This information permitted earlier reeentry and uﬁi“;\
recovery than in the past,
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{¢) Rader cloud tracking, which provided 2 high degres of
reliability end usefullness during the first 30 minutes after
detonaticn, was employed to provide information on cloud size,
tops, and gensral movemsats, ZSoth ground and shipboard radar
were used for tracking, and the informztion from the radar
locetions was releyed to Headquarters via direct telephone,

3. QCther Safety M=asures.

a, In order to assure the safety of Task Force and native popu-
lations and transient swrface and alr traffic, a number of other steps
were taken. For example; ccncsntreted asrial searches of the forscast
fallout ares wepe made on D-2 and D=1 Deys to insure that the area was
clear of transient shinping; end & constant emsrgency evicuation
cepability was wmeiniained,

b, As far as can bs determined from existing monitoring data and
investigations of reported incidents, no hazardous fallout cccurred
.o populated aress or to transient swrface and air craff as a resuit
of Opcratlon HARDTACK,
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IUCCA EVENT
QPERATION HARDTACK
YUCCA was detonated te the northeast of Eniwetok Atoll at an
estimated altitude of 87,000 feet at 1440M, 28 April 1958. Ne radielo-
gical hazards wvere antieipated, and none developed. Fallout composed of
the device and its vehicle was considered insignifiecant. None of our
stations reported a rise in background intensity. Flash effect was like-
wise considered insignifisant.
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UEATIER CENTRAL EI.ETEN'I PROVISIONAL

, TEST SLRVICES UNIT, PROVISIONAL
APO 437, San Francisco, California

2 May 1958

YUCCA

. ENIWETOK OBSERVED WIATHER FOR 28 APRIL 1958
AT DETONATION TIME

1440M
SURFACE WEATHER:
Sea level Pressure 1011.5 mbs
Free Air Surface Yemperature 78,2CF
Wet Bulb Temperature 72 .20F
Dew Point Temperature ' 69.60F
Relative Bumidity 75%
Surface Wind 055° 20 knots
Visibility 10 miles
Weather : " Rain showers visible to

the northwest.

CIOUDS:

3/10 cumilus bases 2,000 feet.
4/10 altocumilus hasea 8,000 feet.

AREA WEATHER SUMMARY FROM AIRCRAFT:

Scattered cumlus beses 2,000 feet, Scattered (2/10) patches of alto-
cumilus bases 8,000 feet. Scattered (3/10) cirrus beses 33,000 feet, tops
37,000 feet. Very tkin cirrus bases 45,000 feet, tops 51, 000 feet.

STATE_OF THE SFA:

Open Sea: Wave Beights 4-5 feet, period 5 seconds, direction 070°,
length 50 to 70 feet.
v A\ILABLE
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Pressure

1009
1000
919
89%
850
840
805
790
740
700
638
600
578
564
532
500
484
446

351
309
300
77
250
200
150

100
090
077
069
058
050
048
039
033
028
0285
011

5 STOK RIDIOSQIDE (7 RVATION:
u IQL

Height
fFeet}
Surface
280
2,690
3,609
4,910
5,249
6,463
6,988
8,792
10,310
12,894
14,470
15,518
16,142
17,651
19,250
20,112
22,310
24,940
28,248
31,201
31,890
33,990
35,050
40,930
46,840
52,965
54,650
56,958
60,027
62,370
65,340
67,960
69,300
77,121
80,619
82,390
100,980
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Tempegature

2845
27,8
20,5
18,8
1642
15,5
17,2
18.2
12,5

o

]
o

. o
oW

U‘lml—"OONO)
S04,

C)o.b\'l
pUOO @

}\_,lllll

L4

28l

-40,0
=520
-5641
=77,0
=770
«77,0
=75,0
~7640
=08,0
=65 48
~62 50
56,0
=56 60
~54,0
~51a42
-40,0

2045
2045
17.2
13.2
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ENIWETOK WINDS ALOFT OBSERVATION

Height Direction Velocity
(Feet) (Degrees) K
Surface 040 05
2,000 080 21
4,000 090 19
6,000 080 10
8,000 070 08
10, 000 070 09
12,000 130 08
14,000 170 09
16,000 170 08
18,000 190 12
20,000 230 05
22,000 270 07
24,000 300 0/
26,000 310 07
28,000 260* 1%
30,000 200% 12
32,000 200% 17*
34,000 200% 23*
36,000 220% 21%
38,000 210% 23%
40,000 24,0% 24
42,500 260 33
45,000 270 33
47,500 270 32
50, 000 260 31
52, 500 270 28
55,000 2170 24,
57,500 260 19
60,000 24,0 13
65,000 320 06
70, 000 24,0 10
75,000 060 16
80,000 090 20
85,000 120 39
90, 000 , 100 7
95,000 090 L5
98,000 080 45

* Missing date — Winds are estimated.
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A—~Summary, CACTUS Event, Operation HARDTACK

B~~Forecast Fallout Plot

C—Trajectory Forecast

D=-Surface and Air Radex

E—1.
2.
3.
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F1i.
2,

Forecast Hodograph

Shot-time Hodograph

Weather Sumary

Cloud anﬁmt

Radiologieal Surface Survey, H+3 Hours
Radiological Surface Survey, F+5 Hours
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CACTUS EVENT

OPERXTION HARDTAC

1. CACTUS was detonsted at 0615M, 6 Mgy 1958, at the surface on the
north end of Yvonne Island, Eniwetok Atoll. The cloud rose to 19,C00 feet
in the first ten minutes, then stebilized at 15,000 feet by H+20 minutes.
Radar tracking was employed while the cloud was in the lagoon and indicated
a general drift to the west-southwest., The main body split into two parts
at H+23 minutes end continued movement towards the west--southwest st 18
knsts, By H+l hour the cloud stretiched completely ecross the lagoon from
Leroy Igiand {at 5,000 feet) to ground zero (at 10,000 feet). At this tims
a very thin dust cloud was noticed northeast of Yvomne at a high altitude
but radar or aircraft reports were not obtainsble. The cloud was vwell .
scattered by H+2 hours and almost completely dispersed by H+3 hours.

2. The initial helicspter survey &t F+3 hours resulted in zero readings
for a1l of the main atoll 1slands except Yvonne, Leroy, and Meck. 4 reading
of 440 r was obtained over debrie in the water immediately west of ground
gero. Other resdings et Yyonne were 1700 mr at mid-island and 5 mr at the
southern tip. Leroy and Mack, which were directly in the cloud’s path,
indicated 850 mr and 100 mr, respectively.

3, One P2V (Wildroot 16) startcd a survey over Yyonne atA'H+3 hours.

An island survey end vectored mission were fiomn over Enjvetok and Ujelang

with the highest rezding of 27 mr over Yvonne at 1,000 feet.
YR i
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4 | Fallout forecast was gensrally accurate in extent and intensity.
The main axie of the cloud was forecast to lie across the lagoo? at a
270-degree angle; the actual exis was along a bearing ef approximately
250 degrees from ground zero.

5. Substantially all of the fallout dropped within the hazardous area
announced on D=1 Day. Ujelang reported a background rise in intensity to
0.3 mr at D-Lay +1, but this decressed to 0,15 mr by D+3 and reached the

normal backgrourd of 0.02 mr by D+12.
LEST CTY 4 AILABLE
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HEADQUARTTIRS

374 Devxwse Nucrern JOTUT TASK FORCI SCVIN
: cER Ly AP0 437, San Francisco, Californic
. WARE
oo ‘x.:‘:n'_d_“-___v_______ e et
G - oA =320y BOX 77 - 8 May 1956
.. RapiotosieaSnnery- R CACTUS

zng-l]oLnI
‘meﬁbpeuﬁbﬂ '44‘8 mck EITIVETOK OBSERVED WEATHER FOR 6 MAY 1S58
AT DOTCMATION TIME: OS15M

Sea Level Pressure 1010.5 mbs
Free Air Surface Temperature 8oorT
WJet Bulb Tempercture 74,407
Dew Point Temperature 7RCF
Relative Humidity 76%
Surface 'ind 070° 13 knots
Visibility 10 miles
Vleather Hone
CLOUDS:

Scattered (3/10) cumulus all quadrants, bases 1,800 feet, moving west,
Thin overcast (10/10) of cirrostratus.

ARTA VEATETR SUMI'RY. FROi; ATRCR'FT:

Scattered variable to broken curmlus, bases 2,000 feet, Tops ragged 5,000
to 6,000 feet. At H +2 hours, the cirrostratus layer wms reported os beses
47,000 to 48,000 feet.

RADAR. (AF~CP3-9) OBSTRV/TICI OF. CLOUD3:

Scattered line of weak echoes, 5 miles wide from a point 270° 30 miles to
a point 285° 50 miles, Scattered elliptical aree of moderate echoes 18 miles
wide, increasing slowly, axis from a point 170° 40 miles to a point 220°
40 miles, tops 12,000 feet.

STATE, OF THE STA:
Open Sea: Wave Height 6 feet, direction 070°, period 5-G seconds, length
100 feet.
Lagoon: Near Ywonne, waves less then 1 foot, period 2-3 seconds, length
5-10 feet. N
BreT CGTV LY AILABLE
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Pressure Height Temperature Dew Point
(1i111ibars) (Feet) ~.{&) .. L0 _
1010 Surface 27,2 22.8
1000 310 3.5 2.2
858 4,719 15,5 12.2
850 4,960 15,5 10.2
818 5,905 g.2 0.5
768 7,874 12.5 - 5,2
700 10,300 8.2 - 7.2
682 10,4¢¢€ 8.5 - 7.2
670 11,024 7.5 -13,5
600 1,450 <a € M
500 1¢,250 - 2,0 M
400 24,900 -16.0 M
300 31,830 -30.1 M
250 36,080 -20,0 M
200 40,920 -52.0 1
150 45,850 -35.4 M
105 50,820 -76.0 2
100 54,710 -7G,3 ¥
073 61,050 =78.0 H
oel 64,550 -72.0 1
056 66,230 -37,0 1
050 68,040 -5¢,0 M
042 71,940 -52.0 3
032 77,550 -57.0 M
026§ 82,380 -53.5 i1
013 $7,370 1.0 i

il



E'TVE,_ . MIFDS LOFT 005 TION

Heirht Dircetion Velocity
(Teet), {Degrees) (knots)_
Surface 050 17
1,000 070 21
2,000 070 22
3,000 080 25
4,000 030 21
5,000 050 20
5,000 030 20
7,000 080 13
8,000 090 oS
9 000 110 0
10,000 080 03
12,000 200 02
%,000 150 10
13,000 100 13
18,000 100 1s
20,000 120 16
22,000 120 10
22,000 050 11
23,000 330 10
28,000 270 12
30,000 270 15
32,000 230 28
34,000 260 31
36,000 230 35
28,000 220 z5
40,000 220 32
42,500 250 z1
45,000 20 30
47,500 300 34
50,000 310 3
52,500 310 17
55,000 230 06
57,500 210 08
60,000 260 15
65,000 _60 o7
70,000 120 o7
75,000 Q70 11
80,000 €80 27
85,000 080 45
©0,000 0e0 52
£5,000 100 53
95,000 100 50
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EIR EVENT
OPERATION_HARDTACK

1, FIR was detonasted at Q550M, 12 Mgy 1958, on a barge off Charlie

Island (Nemu Islend, t Bikini Atoll), The cloud was
reported by rader to have risen to 90,000 feet, then stzbilized at 60,000
feet, Initial radar reports from the USS Bgxer indicated the cloud moved
on a bearing of 260 degrees at approximately 12 knots per hour within the
first 12 minutes, At F+25 minmutes, redar from Rongelap confirmed the
bearing and height at 90,000 feet. Within one~half hour after the burst
neither radar cculd track the cloud, 4 P2V reported over the USS Boxer
et H+30 minutes for initial cloud tracking and radiological surveying,
but owing to communication difficulties, no immediate information was
obtainable,

2, Contact was resumed with the P2V, and at 0825M on a bearing of
240 degrees and 060 degrees from Oboe at 200 to 500 feet, .4 r/hr was
reported. The PPV was directed to fly at 10,000 feet east of Nan. At
30 miles he reported 340 mr/hr at 1010M, At 1112H, 10 miles east of Nen
at 2,500 foet, he reported 240 mr/hr, In general, the use of the P2V
was ineffective because of initial commnication difficulties.

3. A hslicopter survey by TU-6 at Nan indicated 36 mr/hr at George
at 09099 ané indicated 370 mr/hr at Charlie at 0922M, Other islands
(Uncle, Williem, Peter, Obos, Tare, Nan and Hew) indicated only normal
noninal background readinga.

4. The fallout forecast was accurate, except that tha spread was
more northerly than predicted. The main axis was forecast 220 degress

through 040 degrees, and substantially all of the fallout fell within
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HEADQUARTZRS

16 374 Derguoe Vucemt g 157 Gon Franciaco, Californds
Loretian S SGE 14 Mey 1958
LCLA- 3249 Box 77
Pb@lo(.ac-lgm__\s&ﬂ!\}f-”"' &

eponT=Dpsrarion HARDTA #ck VTKINT OBSERVED WEATHER FOR 12 MAY 1958
R PoRT=0ps AT DETONATION TIME: O550M

SURFACE WEATHER:
Sea Level Pressure 1009.2 mbs
Free Air Surface Temperature 80,098

Wet Bulb Temperature
Dew Point Temperature
Relative Humidity
Surface Wind

e
73.¢°

g8o%

070° 17 Xnots

Visibility 10 niles
Weather None
CLOUDS:

T Scattered (3/10) cumulus, bases 1,800 feet. Scattered (1/10) stratoe
cumlus, beses 3,000 fect. Broken (8/10) cirrus.

AREA WEATHER SUMMARY FROM AJRCRAFT: :
2/10 low clouds. Broken to overeast cirrus bases 37,000 feet, tops
43,000 feect.

STATE OF THE SEA:
Opon Sea: Wave height 7 fcet, period 6 seconds, length 150 fect,
Lagoon ncar sitc Charlic: Wave height 1 foot, period 2 seconds, length
10 to 15 scconds, ,
APy AY \JLABLE
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Presbure
!_l}gllibars )
1009
1000
019
850
784
735
717
700
602
800
580
600
400
300
250
200
150
133
100
0886

FIR

BIKINI RADIOSONDE OBSERVATION

Holght
(Foet)
Surfacc
330
2,756
4,950
7,201
8,924
9,678
10,270
14,304
14,4‘0
15,289
19,190
4,860
31,800
35,920
40,870
46,770
49,130
54,490
57,290

Temperature
(°c)
26,8
25,8
19,2
16,9
14.5
09.2
08.2
09.5
03.0
03.1
03,0

«Cd.5
-15,4
-24.5
-39.8
-52.1
-67.3
~-74.0
-81.0
-78,0

Dew Point
§°Cl
22,2
?1.1
16.8
09.9
15.2
07.2

~0%.8
-10.8
Mias
Miss
Miss
Miss
Miss
Migs
Miss
Miss
Miss
Miss
Miss
Miss

BEST COPY AVAILABLE
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BIKINI WINDS ALOFT OBSERVATION

Height
(Fect)
Surface
1,000
2,000
3,000
4,000
5,000
6,000
7,000
8,000
9,000
10,000
12,000
14,000
16,000
18,000
20,000
22,000
24,000
26,000
28,000
30,000
32,000
34,000
36,000
$8,000
40,000
42,800
45,000
47,500
50,000
52,500
55,000
57,500
60,000
85,000
70,000
75,000
80,000
85,000

FIR

Direction
§Deggeos)

090
070
080
080
090
090
110
130
130
150
170
120
110
070
060
050
090
130
220
280
280
280
260
240
230
230
220
240
250
260
270
270

20
210
080
040
Cc80
120
110

Velocity
(knots)

20
23
23
1%
R3
31
R3
20
15
15
13
07
o7
12
06
06
0%
021
0%
10
17
31
23
3%
40
4R
40
49
4%
39
31
18
03
04
05
17
23
23
35

DA

37



BRI ATURY

‘e

Goe B ITENG T
TATA

[N T3}
[ I A

ARR raN
LtoRE

L pEMETE
AW

: o ST AL YONVARAN

- L L \%' £
i L R CENEIRD

. B 0<.)£ i - . . : .\ irg

ST ;; N - St K \ - -
B e - -
‘. '.‘ 4' 'A‘, '
- . }

70 mr//:r'

|iKING  ATOLL
NORTH PALIFIC OCEAN

Awy . UORIKKU

BOKONEJIEN (Chartio} (Eowy) {Fou)
(Baker) YUROCH! _ ... . " aOEN
BOKOBYAADAA (Oey) " (eeorge)

tabte)

- i L BixiN
( f . s ) I N . JICIL
. N )

\ ) ! e - BOKONF JAAKS
{rem;

- o LOTA

Iy . j e = ROUKINARAS
- YA . . . ] ‘Lowe)
e ) ' g < IINCAEM!
RS o - : : Th-ko!
~_>, / et K .
s . T -7 ' . 3 I —ENTu
! - . / {11
; . . P
— : - ey AR N PR
o o S LTy -
Ll A e AIRURIRARY
(Pever)
ENNMAN

(Tora"

BILJIPEN
{Recger!

Jur vy

BEST COPY AVAILABLE




ONA



TAB

A—~Summary, BUTTERNUT Event, Operation HARDTACK

B~-Forecast Fallout Plot

C—-Trajectory Forecast

DeAlr and Surface Radex

E-1.
2.
3.
Feelo

2,

Forecast Hodogrsph

Shot~time Hodograph

Westher Summary

Radiologieal Surface Survey, H+3 Hours
Radiological Surface Survey, H+5 Hours

BEST COPY AVAILABLE

N ¢
TARe

4T



- r

BUTTERNUT EVENT
OPERATION HARDTACK

1. BUTTERNUT was & barge shot situated 4,000 feet west of Yvonne

Island in the lugoon at Enimetok.. The deviece was detonated at 0615M,
12 My wse* The cloud rose %

35,000 feet, then stabilized at 30,000 feet. Main eloud movement was to
the northwest, with most of the fallout deposited in the sea. The only
islends receiving substantisl contamination were Aliee, with 650 mr, and
Mack (direstly in the cloud’s psth), with 30 r. Yvonne, less than a mile
fron ground zero, rezd 100 mr. All of the ahbgve rerdirgs were surface
intensities corrected to H+3 hours.

2. Falloul prediction was generally accurate, except that only the
northwest quadrant of the atoll raceived substantisl contamination instesd
of the whole northern helf, es forecast, Nearly all of the fallout fell
betwsen the radisls of 260 degrecs to 300 degrees from ground zero. Length
of the radials is approximsted at 110 miles; however, no direct observatiocns
are aveilable to bear out this estimate., No fallout was detected outsids

nRaT APV 7T ABLE
the hazard area snnounced on D=1, BEST £O1 JULABLE
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HEADQUARTERS
JOINT TASK FORCE SEVEN

iy 324 DE/;EQSQ R ucLBAR
APC 437, San Francisco, California

evcy

PURRTER

N 14 Mey 1958
Lot Reoocoeea. Sagery. Fraac BUTTERNUT
- Sulprdnit o A—

fie»bkvszejumrm*,/{kngnu.u%L:L
0 ENTVETOX OBSERVED WEATHER FOR 12 MAY 1938

AT DETONATION TIME: O615M

SURFACE_WEATHER::

Sea Level Pressure 1008,6 mbs
Free Air Surface Temperature 80,
Wet Bulb Temperature 75.6°F
Dew Point Temperature 74.0°F
Relative Humidity 80%
Surface Yind 090° 12 knots
Visibility 10 miles
Weather None
CLOUDS :
Scattered (2/10) cumilus, beses 2,100 feet, broken (8/10) cirrus, 8/10
opaque.

ARFEA WEATHER SUM ARY FROM ATRCRAFT: .

4/10 cumlus tops generally 4,500 feet, with occasional iops to 7,000 feet.
Occasional light turbulence at 8,000 feet, High thin cirrus bases 45,000 feet
tops 48,000 feet, thickening to the east.

STATE OF_THE SFEA:
Open Sea: Wave height 6 feet, period 5 to 6 seconds, length 100 feet,
Lagoon near Yvonne: Wave height 0.75 to 1 foot, period 1 to 2 seconds,
length 8 to 12 feet. '

BEST COPY *VAILABLE
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BUTTZRNUT

INIVETOK RADICSONDE OBSERVATION

Pressure Beight Temperature Dew Point
(1i1livers) (Feet) (%) _ (%) .
1008 Surface 7.2 k2.8
1000 250 26,8 R2.5
850 4,890 16.5 11.2
735 8,924 10.2 -12.5
712 9,717 12.0 Miss
700 10,230 : 11.0 Miss
614 13,780 04.0 Miss
600 14,390 05.0 Miss
500 19,200 -0F.5 Miss
400 24,880 -15.0 Miss
$00 81,830 ~29.8 Miss
250 85,699 -41,3 Miss
200 40,820 -53.4 Miss
150 46,680 -68,0 Miss
110 52,899 -80,0 Miss
100 54,380 =79.2 Miss
080 58,872 ~79.0 Miss
060 64,482 -65.,0 Miss
050 67,780 -62.0 Miss
045 70,389 -57.0 Miss
036 75,240 -56,0 Miss
027 81,444 -47.,0 Miss
023 84,711 -47.0 Migs
025 gd,y20 -4§.0 Miss

BEST COPY AVAILABLE
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BUTTERITUT
ENTVETOK WIIDS ALOFT OBSERVATION

Height Direction Velocity
(Feet) (Degrees) (anots) .
Surface 080 12
1,000 0920 21
2,000 0c0 23
3,000 090 22
4,000 100 18
5,000 120 16
6,000 120 16
7,000 150 14
8,000 150 11
9,000 130 08
10,000 100 09
12,000 0c0 08
14,00 080 08
16,000 070 16
18,000 100 10
20,000 100 08
22,000 100 08
24,000 140 04
26,000 Calm Calm
28,000 2920 14
30,000 280 - 19
82,000 250 29
34,000 240 39
38,000 210 43
38,000 220 40
40,000 230 &7
42,500 250 41
45,000 260 41
47,500 70 28
50,000 250 35
52,500 70 28
55,000 310 12
57,500 080 08
60,000 200 04
65,000 060 11
70,000 080 13
75,000 090 21
80,000 100 32

b
84,000 100 31

st
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KOA E
OPERATION A

1. The KOA device was a land surfsoe shot detonated at 0630M,
13 May 1958, at the vest ond of Gens Island, Eniuetck Atoll. The
approximate yleld was 1,25 MT, Radar established the cloud height at
60,000 fest at 0637M, to the nortiwest of Gene, The main segment of the
cloud moved in a northerly direction and topped at 30,000 feet within thee
firat hour, |

2. The P2V aircraft (Wildroot 2) reported over Eniwvetok at O800M,
and, using Yvonne as an axis, it was vectored along thirty-mile radials
commencing with 240 degrees and increasing by 10-degree increments. Ini-
ti{al runs recorded slight increases in background intensity. Maximum
intensity was recorded over Japet st 1010M, vith 460 mr/hr at 1,500 feet.
The entire legoon area was surveyed and the aireraft released at 1300M,

3, R-Hour was declared at 1000M, end the initial helicopter survey
was completed at 1030M. Mgxirmum ground resding was 40,000 mr/hr recorded
on Alice, Other north-atoll islands ranged from 130 mr/hr on Sally to
14,000 mr/hr on Irene.

L. Fallout forecast was geneeally accurate in extent and intensity.

Ths main axis of the cloud was forecast to extend northeast of Gene on a

e
-
i

s
-

hearing of 50 degrees.
5. It is estimated that all fallout dropped within the forecast

area. W{thia twenty-four hours background in this erea commenced to rise,

TAB A
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but 1t has not been determined if the faliout was generated by FIR or

by a combination of FIR and KOA, Epivetok Atoll rose to a maximum of
19 mr/hr. The maximm off-site recording was made at Rongelap, with 1.5

mr/hr,

Lnid
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HEADQUARTERS

v 37% Debevce NucLkEhn JOINT TASK FORCE SEVEN
c-Ency APO 437, San Francisco, California
Lot DRG
S e bbA-3264 Box 77 14 May 1958
J bl ‘pmowa«cm:" S»,Fe'\?\l—'mns KOA
. Tan Haeprak VoI
RegonrDperame ENTWETOK OBSERVED VEATHER FOR 1% MAY 1958
AT DETONATION TIME: 0630M
SURFACE WEATHER:
Sea Level Pressure 1010,5 mbs
Free Air Surface Temperature 81,0°F
Wet Bulb Temperature 76,0°F
Dew Point Temperature 74.,0°F
Relative Humidity 99%
Surface Wind 050° 16 Knote
Visibility 10 miles
Weather None
CLOUDS s

Scattered (4/10) cumulus, bases 1,800 feet, moving west. Scattered
(3/10) altostratus, bascs 8,000 feet, moving west, Overcast (10/10) cirrus,
(9/10) opeque.

AREA WEATHER SUMMARY FROM AIRCRAFT:

Scattered cumilus bascs 1,900 fect, tops generally 7,000 fect, a few tops
to 16,000 feet, Light to moderatc turbulence in clouds. Broken to overcast
cirrus, bases 35,000 feet, tops 40,000 fcet, High thin cirrus layer above.
Light turbulencc in lower cirrus laycr.

STATE OF THE SEA:
Open Sea, site Genez Waves from 080°, 5 feet high, period 4 to 5 scconds,
length 70 to 80 fect, NOTE: Waves increasing in height at time of firing.
Lagoon, site Genc: Waves 1 foot high, period 0.5 to 1 second, length
3 to 5 fect,

BEST COPY AV AILABLE
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KOoA

ENIVETOF. RADICSONDE, OBSERVATION

Pressure Height Temperature Dew Point
(Millibers) (Feet) _ (°c) (°c)
1010 ‘ Surface 7.8 22,8
1000 310 26,8 22.2
936 2,251 21.5 19,2
850 4,950 i7.2 14,8
766 7,874 11,5 11,2
700 10,310 09.5 05.2
600 14,450 02.5 01,2
548 . 18,929 £0035 -01,5
520 18,209 -02,5 -12.2
503 19,095 -04,2 -07,5
500 15,240 -04,2 -10.8
494 19,554 =0, 2 ~22.2
400 24,820 -14,2 ~+26.5
369 25,903 ~18.2 -24,5
335 29,331 -23.5 -34,2
311 81,070 -28.1 -33,2
300 31,870 -30.2 -34,2
253 36,036 -39.8 -42,2
250 35,050 -40.2 Miss
200 40,930 -51.,8 Miss
150 46,850 -65,2 Miss
118 51,810 -75.0 Miss
100 54,680 ~77.7 Miss
091 56,859 -79.0 Miss
087 57,684 -75.0 Miss
075§ 60,621 -74,0 Miss
066 63,030 -77.0 Miss
061 84,482 -62,0 Miss
050 68,120 -53.8 Miss
039 73,656 ~55,0 Miss
030 79,187 -57.0 Miss
026 82,540 -50.0 Miss
015 94,149 -45,0 Miss

BEST COPY *VAILABLE
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ENIWETOK_WINDS ALOFT OBSERVATION

Beight
(Feet)
Surface
2,000
4,000
6,000
8,000
10,000
12,000
14,000
16,000
18,000
20,000
22,000
24,000
26,000
28,000
30,000
32,000
84,000
36,000
38,000
40,000
43,000
45,000
48,000
50,000
53,000
55,000
58,000
60,000
65,000
70,000
75,000
80,000
85,000
90,000
a2,000

Direction Velocity
(Degrees) _(Xnots)
040 10
070 27
080 31
100 25
100 R7
0%0 22
100 25
110 22
120 12
110 10
070 o7
050 04
170 10
260 14
250 18
250 21
220 22
190 26
180 29
170 35
240 -
230 30
240 35
250 32
220 31
270 24
280 11
180 07
140 15
090 06
100 14
100 20
100 7
090 36
090 G
090 56

BEST COPY AVAILABLE



BOGON
{Irens)

50,000

ENGEBI
(Ja

BOGAIRIKK

TEITEIRIPUCCHI
(Helen)

SANILDEFONSQ  (Gene)

(Edng) COCHITI
(Daisy) \
RUCH]I

ENIWETOK ATOLL N
NORTH PACIFIC OCEAN

n‘t}
MUZINBAARIKKY

BOGOMBOGO KIRINIAN (Lycy)  BOKONAARAPPU
(Belle) . Yo —TTT (Mary)
] anc
’ : ey JLIve) ' RUJORU
BOGALLUA ': (Pearl)
(Alice)  ~_¥0000 ! A?s':ﬁ;‘,\aaemau
{Ruby)
BIIJIRI
(Tida) ROJOA
(Ursula)
AARAANBIRU
‘\\\\ ‘ (Vera) o raal
N\ (wilma)
PHOTO TOWER . W RUNIT
{Mack) \‘\\\\ (Yvonne)
\ 1] (]
CORAL( HEA;))@ \ o (';om)
AL READINGS v maiug, g
CROUND LEVEL, AS OF AN LN S (Tom) UR 1AM
1030 /3 M Voo ) (Van! criniEERQ
¥ /'9" \\\\ ANIYAANII {Alvin)
N {Bruce)
) AN CHINIMI
pm e \\\\ (Clyde)
7 WA | JAPTAN
RIGIL) . W\ . (David)
(Leroy) ' \ \.
) X _DEEP ENTRANCE
GIRIINIEN © ] JIERORY
(KoitN / \ PARRY (Rex)
(Elmer)
RIBAION
(Jamaes)
"""" Y ’ ENIWETOK
POKON II : s .’ (FT.‘)
(Irwin) ! P »
MUl R PerE, |
(Menry)
IGURIN
(Glenn
"""" LIMITED RADEY

NoT&. Hocly moor- 70 MR/HR AT 2 §'

Fute Raory

Ysoicow W/OoD A100R-250 MR/HWA AT 25 ' | 1

I asw
AKVE Liuex REcovary gvs4- S 000-10060 MR/NR 4T 2 °

TAB F (1)



BOGON  ENIWETOK ATOLL
NORTH PACIFIC OCEAN

BOGAIRIKK

TEITEIRIPUCCH)
SANILDEFONSQ  (Gene) (Helen)
(Edna)  COCHITI -\

(Daisy) N ENGEBI

RUCHI (Janet
(Ciaro) MUZINBAARIKKUY
aro ! / (Kate)
BOGOMBOGO : »—KIRINIAN {Lucy) BOKONAARAPPU)
YEIRI {(Mary
(B.”.) 900"- ITS&)J (Nancy)
70 - RUJORU
BOGALLUA g0 )
(Alice) A2 AOMON \EBERIRU (Pear
———— 2 (Ruby)
‘ N Bl JIR|
Y \ {Tiida) ROJOA
‘ SR (Ursula)
- R R NN AARAANBIRY
‘\\\\ W9 oiRaal
PHOTO TOWER RN __guniy | (WHma)
(Mock) ) @ EANN (Yvonne)
\ W
CORAL HEA \ M na)
Atc #ERDINGS I8 MR/ /KA, (Gscard ™I\ (Sam)
\\\ \
GCROVUD LEVEL, AS 0F 0830 AN (Tom) = e
AN (van) cINIEERO
! \\ \ ANIYAANII Alvin)
\ W\ (Bruce)
3 N CHINIMI

A\ (Clyde)

) JAPTAN
(David)

'YMay 958
/. \ \
' \\\\ T‘
aa-X DEEP ENTRANCE
' JIERORU
! {Rex)

\ PARRY
(Elmer)

RiIQILI
{Luvy)\(
] X P
GIRINIEN ~ ’/
(K atth) ;
{
ENIWETOK
{Fred)

......

RIBAION
(Jamaes)
POKON / ; /
{(lrwin) ‘,’ '
MUl L
(Menry)
IGURIN
(Glenn)
~= === LIMITFD RADEY
bl

FULL RAOLEX

TAB P (2)



39CON SNINE
P ENINE
TEITEIRFLCCH 303AIRKL Urenal
ANILTEFCNSD Ganes Hafna; NORTH
(E4rag ~OCHIT N
‘ (”'&"ji;) R h\"\\ Eﬂutc}l
P VI '/*,
AGHE N uz NBALARIKKU
Coaral ‘;/ﬂ;&«g‘ L Q {K019)
_ 1
posoraceg oL MWl wf” k RINAN ey,
e 2 o S T
(3¢ 38 7 ,ef( L I U VA 1V
B’ |
/ 408" o O'W_eL,

{//

BOCALLUA

{Alce) 2,000 , ~ T
“-_./// \\\
A AS
AN
- ~ ,-‘

PHOTO TOWER
(Mack:

AU REAIVCS ‘N MR yp
LROUNMD LEVEL 090,

ib"l&),w /956

RigiL! . .
e arey) '

GIRiINIEHN

(xun-J\
RIZAION
{vamas) "
Ve
POY N ./ 1/3&"“?%')
{1rvda) v '
mui /
{Hanry) !
L{lsunm
(Glann)

@

S .
N

CORAL HEADEZY

{Oscari

~ e T
NN
8
Q- SN
\ )
\ il
\ i
7
NN Y
Y .
LN
\;\ \\
N

TaB ¥ (3)

ATOL!

o e L}

rox

PACIFIC CCEAN !
R
8
A
 BUKUONAARAPRY
_ 1‘ rRi (Mary!
WMareyl
- e = R R
e AO\")‘N e LAADC]
o R \Qa‘jy) ‘L»Jlt.s:lxﬁ‘_a
“ . (Ruoyi
- N BihERY )
’ ST vag) A#000A
. : S - = {yrsula)
AARAANBIRY
N
N e _,‘,_m?f,y::a..*.xxe
A Ml
RUNT
(fvonnae)
M
Zenal
JASami
g "s.“
S -- JRCAR
¥ “(ve
v./hu‘m.r_'. 30
: (Aovin)
‘i VA lNl] i
. .»i
‘-\';!P' Bruce)
\“‘z'; o (lf-l ! Q'
o P A ¥
i(,/' JAT TAN
k Fo (Cav &
«4\‘«‘_’

¢ DEEP ENTRANCE
AN

- JHERQORU
fax)

LimiT &£ D L4DFX

- e w -

Uy

2

L N

v ———— o —



‘ 3 ’ ” . e OI‘.«.,
FE I ain .L».r ais.. v ﬁ P é ‘
| | = |
| . « Wike » 1515003 MAY 4 2.8 #r/bw .
, | | , Vo
109° w8 [ Lad 108 T o e m . 4 1740 .

X v

~

Y AVAILABLE
Y

)
v“‘ .
Y g

2 ve !. Py

3

~

-
.l
3
4
4
v
N
- o
PRI

}
i

EST CO

-'«—‘n" ,‘
by

.

P

, s

Sl . o ,. . . 'Allo..,. pw .. . ‘; .:.
et s S IR N ) . ) o - “
w

B

e = e

e ]

] . w

=

4

.. S 3.5 mrjbs , S ]
. w Tonim :55.\ i _ Ww.w* hr T
B.VE.AJ _ .ﬂ Y s!E: ao..on...x .F 3| May

Fgwuon _ ' -— ~ . P L . . ..,.. .0
.l . , "l‘f'l,.!\v — .\, .- NP SHPSGREFSE 4 ‘- b —— — — )
e S 4‘ B am miam L

QNPVBH.NHJI» S e .w{ - ..ys,{.w!- - ' . " v

PR TSRS (e

0.30 .a,?. N
_SomooN May

- ; w _ i s,
" Sm_.!. e i _ x%wwuou May ! ! -

ALEIN

1 n
1 “ i ‘
.< | %nfl ) S S ol
[T USRS FEU: e I»L,»| IS PN U I!lfl ..... — - * | aie
m m _ ! i | _ . | w
: , : ; | , < B
| _ 4 _ i SRS SR SR
. ; w ; 4 ; - i .
R e e e e s s = s | : '
-~ L ” _. _ ,
| ! ; ! ! ! _ | JURO _
: * ,h ,w _p JUINE B S
+ o N

v # : . KUSAIE | f

B

. »

U W N SRR o S N




'ﬁ"_\; A

FAN



IAB

~DNDEX

A—Summary, WAHOO Event, Operation HARDTACK

Be=Forecast Fallout Plot

C--Trajectory Forecast
Mu and Surfaoce Radex -

B,
2.
r—1,
2,

Shot-time Hodograph

Weather Sumary
Radiologieal Surface Survey, H+4 Hours.
Radiologloeal Surface Survey, D+1 Dey

BEST CCPY AVAILABLE

" HR

7/



WAHQO EVENT
OPERATION AC

The WAHOO underwater detonation took place at 1330M, 16 May 1958.
The device was positioned 500 feet below the surface, two miles southwest
of Keith Island, Eniwetck Atoll. The water column rose immediately to
between 1,200 feet and 1,500 feet, followed by a base surge to approximately
1,700 feet, and fell back into the sea, leaving no visible cloud. Fallou®
and contaminated surface water remained waell within the forecast fallout'
area and published radex. Re-entry hour was declared one minute after
the shot, A helicopter surwey was mmde at H+/ hours with moderate readings
encountered along the southwestern chain, Msximum intensity was 30 mr/hr,

recorded on leroy Island. ﬂ‘
) BEST corTy AVAILABLE
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oo bbA32e4 Box 77 HEADQUARTERS

1. PenioL osrea SAvery- FuaL JOINT TASK FORCE SIVEN

: XPC 437, 3an Francisco, California
Revoser-DperaTion ~48D TACk

ocT 19 May 1958

WAHCO

ENTJETCK OBSERVED VEATHER 7CR 16 MAY 1958
AT DETONATION TTME: 1330l

SURFACZ WEATIFR:

Sea Level Pressure 1013.1 mbs
Free Air Surface Temperature 87 .59F
Vet Bulb Temperature 77 .3°F
Dew Point Temperature 7% ,0°F
Relative Humidity 833
Surfacec YWind 090° 15 knots
Visibility 10 miles
Weather Hone

CLOUDS:

Scattercd (3/10) curmlus, bases 2,300 feet, Cvercast (10/10) cirrus.

ARE, VEMTHER SUMMARY FROM AIRCRAFT:

Z to 4710‘cumulus, bases 2,000 fect, tops 4,000 feot. Broken high cirrus,
thicker to the north,

STATT, OF THE SEl:

preiat=lar )

"t Shot Site: Waves from 0700, 3 feet birh, period 4 seconds.,
Lagoon side of Reef: Waves from 070%, 1 to 2 fuct high, period 2 to 3
scconds, 'later depth over reef 3 foet,

BEST COPY AVAILABLE
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CNTHETCK RADICSCIDE O

Pressure
Millibars)

1013
1000
913
874
851
250
838
808
784
772
753
750
721
700
683
663
800
537
500
400
300
250
200
150
100
083
061
055
050
037
033
028
028
018

WAHCO

Heicht
(Fact)
Surface
290
2,953
4,232
4,987
5,010
5,381
6,398
7,251
7,677
7,874
8,137
9,313
10,390
11,089
11,909
14,550
17,487
18,350
25,030
32,010
35,200
41,020
27,020
54,830
58,041
64,383
53,726
68,250
75,240
77,516
82,830
82,980
20,849

ISARVATION

Tempcrature
(o) __

27,2
25.2
19.2
18.5
15,8
13.8
5.8
14,5
13,5
13,1
14,8
15.8
12.8
2.8
07.5
08.1
04.1
02,0
-03 .4
-14.,7
-27.8
~39.3
-51.,2
-85,
-78.3
-80.0
-34.,0
-65.0
-533,0
~55.0

"'uo
-48.,0
~43,9

-33.,0

BEST COPY
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{AHCO

ENT 2007, VINDS ALCFT OBSERVATICH

Height Direction Velocity
(Feet) (Deprees)  _(¥nots)
Surface 090 10
1,000 0¢0 19
2,000 050 19
3,000 090 17
4,000 020 15
5,000 070 11
8,000 040 o7
7,000 330 06
8,000 280 10
9,000 250 15
10,000 280 18
12,000 220 12
14,000 290 03
16,000 020 06
18,000 Q40 12
20,000 040 07
22,000 030 04
24,000 150 03
26,000 240 04
28,000 280 o
30,000 290 13
32,000 280 21
3.%,0C00 230 25
32,000 250 29
78,000 260 23
40,00C 270 22
22,500 280 2. -
25,000 R80 25 SRNED SO
47,500 300 21
50,000 340 13
52,500 R0 oL
55,000 C70 05
57,500 080 08
60,000 060 13
65,000 Qg0 15
70,000 0%0 10
75,000 0%0 29
80,000 100 52
85,000 090 50

90,000 090 50
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CPERA’ION HARDTA(K

1, FEOLLY was Jstonatad at GO3CM, 21 ¥ay 1958, This was a barge
shob, Doslhicred 4,000 £33t west of Yvonns. Tre first fix -as cbiaimad
3t 4414 minumtes, whon aireraft rooeoris Indicated that the cloud was atill
+ithin a fow niles of grmound zern znd vwas sterting to move o the south=-
w3ulb 7ory 3lzuwly, lexizmim elond height wzs 15,000 f23t, The clowd

ecenz stabiliczczqd 15 minutes yith ths Lop at 12,000 f2ot ard the
gy 9

bage at 7,500 fso%, At 430 mimutzs, tha cloud top had dascended Yo

[¢)

)

9,000 fest, #ith geasral movaman: "o the sstercutimzst. 3afore thas hour
wag up, the 2isvd toccme foo difiizsd for rodar or visual tracking.

2o The TV bavrisr patrol ipevted on time and shatiled betisen
Byuce and Lleroy Ialanﬁsg At H+s:5 minutes, he contactad ths scuthsia
cdga of tha slsud oier Lapoy at 5,000 fost and reportad 500 mx/hr.

2, A ralicopltar survey was Initiatad at 083CM along the sast ard
varth iglands of FTniuabeXe A nmiilrwa realding of 5,830 AT/ hr was Tueciaded
at 100 fost zbovs ground zero.

4o FOPT hed predichad that ths 1slaads ia the ~orthsast quadyant
would lie within ths 10CR dose szi2aj; howavar, the unsxpecisdly low
staoilined cloud holght saussd al.rest 21l the ©alleut +o wocein in ithe
troda vind lavela. This eaused e falloxt pattern to lie within ile “.mégx
sacdials 230 dogross to 320 dsgrens, sith radial distines of epproximaiely

35 ailea, with the

o

axezstion of Yrenne, oniy Janzt, Lorey ond ths islonds

in betwaen raeaivad substantial £fallont.  BlLwy CUY AY AILABLE
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bbA-32¢ 77 HEADQUARTERS

ot - RAYI0LO6I CAL SAEETY. AL JOTNT TASK FORCE ZEVEN

ReporT=Dpsaamied HorprabEC 437, San Francisco, California

VoL.T 22 May 1958

HOLLY

ENTWETOK OBSERVED WEATHZR FCR 21 MAY 1958
AT DETONATICN TIIE: 0S30M

SURFACE_UEATHER:

Sea Level Pressure 1010.2 mbs
Free Air Surface Temperature 80.6° F
Wet Bulb Temperature 76,60 F
Dew Point Temperature 75.0° F
Relative Humidity 83%
Surface Wind 090° 16 knots
Visibility 10 miles
Weather None

CLOUDS:

T Seattered (3/10) cumilus, bases 1,800 feet. Sca*tered cirrus,

AREA UEATHER SUMMARY FRCM AIRCRAFT
Scattered (3/10 to 4/10) cummlus, bases 1,800 fcet, tops 8,000 fect (no
reports on height of cirrus).

STATE OF THE SEA:
Open Sea: Wavcs 3 feet high, period 4 seconds length 30 to 40 fect.
Lagoon sidc: Waves less than 1 foot high, period 1 - 2 scconds.,

BEST COTY V¥ LTLABLE
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HOLLY

ENTWETOK RADIOSONDE OBSERVATION

Prcssure Height Tcemperature Dew Point

(H1libars)(Fect) _ __(°C) _ __ (9C) _
26.5 0%.2

1010 Surface

1000 310 26,2 22,5
850 4,950 17.0 13.0
782 7,812 14,5 04.5
700 10,310 07.5 02,2
682 11,056 07.5 -12.2
654 11,778 09.0 Miss
800 14,480 03.3 Miss
500 19,250 . -64.9 Miss
400 24,900 -15.5 Miss
360 27,493 -18.0 Miss
300 31,860 -22.0 Miss
250 36,0 -40.6 Miss
200 40,880 -52.9 Miss
150 46,780 -66,9 Miss
115 51,980 -79.0 Miss
100 54,500 -74.8 Miss
088 57,123 ~81,0 Miss
081 58,740 -76.,0 Miss
076 60,060 ~79.0 Miss
070 61,710 =70.0 Miss
050 87,870 -84.,0 Miss
039 73,326 -56.0 Miss

030 78,870 -54,8 Miss



HOLLY

ENTWETOK UIN'DS ALOFT OBSERVATION

Becight Dircection Velocity
(Fect) (Degroos) {Knots)
/4

Surface M ofo
1,000 080 21
2,000 080 23
3,000 080 23
4,000 080 21
5,000 080 13 A0
6,000 090 % /2
7,000 100 09
8,000 120 10
9,000 150 10
10,000 a0/ J0 10
12,000 220210 04
14,000 280 09
16,000 = Ry o oY
18,000 220 04
20,000 220 cxod
22,000 250 10
24,000 280 09
25,000 270 12
28,000 280 17
30,000 280 21
32,800 290 23
34,000 280 21
35,000 270 21
38,000 250 21
40,000 220 19
43,000 220 18
45,000 210 = 33
48,000 210 25
50,000 230 17
53,000 270 13
55,000 290 10
58,000 320 11
60,000 360 08
65,000 100 13
70,000 080 19
77,000 100 27

BEST €£0PY 2V iLABIL
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NUTYEG_EVENT

OPERATTION HARDTACX

1, NUTMEG was detonated at 0920M, 22 Mgy 1958, off the west end
of Tare Island at Bikini Atoll., At 0926M the cloud had stebilized at
20,000 feot and was bresking up. Radar from the USS Bexer confirmed
the ecloud’s position of 264 degress true bearing from ground zero,
moving 6 knots per hour at 0940M, After this time the cloud dissipated.

2, The P2V gircraft reported over the USS Boxer, and it was
directed on a course bearing 170 degrees from George Ialand at 5,000
feot, A reading of 0.1 mr/hr was read, and altitude was dropped to
1,000 feet., Several north=-south sectors recordsd only minor radiation
levels, At 1045M the P2V yas vectored along the northern chain and
at 1100M aglong the southarn chain., Maximum intensity was recorded
ovor Tare at 1105M, at 400 mr/hr. The P2V was vectored to the west of
Bikini 60 miles out, where maximum readings of 140 mr/hr wers recorded.

3, Two holicopter surveys wsre initiated by TU=6 at 1030M, A
maximum reading of 4 mr/br was recorded at Charlie Island at 1105M by
one flight. The othar flight, ovar the westarn chain, recorded 30,000
mr/hr over ground zero at 1050M and 3,000 mr/hr at William,

L. Fallout forscast was on a bearing of 270 degreea from ground

zero, It is estimated that the fallout pattern was more to the northe

west and that the southern forecast was not fulfilled. BEST €CPY ' % ATLABLE

TAB A .
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. LbD-3%y Bovw- 77  APC 437, San Francisco, California

e "'g?fmgggé-!éﬁébﬂ;'sz"b ; 26 May 1958

Repoo= Opeeaion A/ARoTHer
Ver T )

BIKINI OBSERVED WEATHER FOR 22 MAY 1958
AT DETONATION TIME: 0920

SURFACE YEATHER:

Sea Level Pressure 1012.5 mbs
Free Air Surface Temperature 81,3°F
Wet Bulb Temperature 75,1°F
Dew Point Temperature 72 ,5°F
Relative Humidity 76%
Surface Wind 080° 11 knots
Visibility 10 miles
Weather None

CLOUDS ¢

Scattered (2/10) cumilus, bases 1,800 feet, Scattered (3/10) alto-
curulus, bases 13,000 feet. Scattered (4/10) cirrus and cirrocumulus.

AREA _WEATHER SUMARY FROM AIRCRAFT:

Scattered cumilus (3 to 4/10) bases 1,800 feet, tops 7,000 feet.
Scattered (4/10) altocummilus bases 13,000 feet, tops 14,000 feet.
Scattered (4/10) altocumulus bases 21,000 fcet, tops 22,000 fect.
Seattcred (4/10) cirrus bascs 28,000 fect, tops 29,000 feect,

STATE OF THE_SEA:
Open Sca: Waves from 080° period 4 seconds, height 3 feet,
Lagoon Side: Waves from 080° period 3 - 4 seconds, height 2 feet.

BEST COPY ‘Y AILABIE

(0>

TAB E..3



NUTMEG

BIKINI RADIOSONDE OBSERVATION

Pressure Height Tefipereture .Dew Point

(Millibars) (Feet) (°g) _ __(°¢)
1011 Surface 27.5 22,5
1000 390 26,5 1.8
850 5,000 14,2 10.8
836 5,446 13,5 10.2
811 6,266 16.2 -02.5
751 8,432 11.5 02.5
700 10,350 08.2 -04,2
860 11,908 05,5 02.2
600 14,460 00.2 -01.8
582 15,256 -01.5 -03.,2
563 16,142 00.2 -17.8
534 17,487 -03.,0 Miss
511 18,635 -05.8 -21.,5
500 15,210 -06,.8 -19.2
448 21,949 -11.8 -15,2
400 2,820 -17.5 -20,2
392 25,230 -19.5 -22.2
366 26,903 -21.8 -33.2
346 28,314 -22.5 -34.8
300 31,750 -28.8 Miss
250 35,920 -£0,7 Miss
200 40,780 -53.3 Miss
150 46,640 -659.8 Miss
100 54,290 4.6 Miss
054 65,330 -64.0 Miss

BEST(YH“’\VAH&BLE

[0



NUTMEG

BIKINT UIUDS (LOFT OBSERVATION

Height Direction ~ Velocity
(Foct) (Degrees) (¥nots)
Surface 090 14
1,000 090 14
2,000 090 13
3,000 090 16
4,000 0%0 16
5,000 050 14
3,000 100 15
7,000 090 16
8,000 070 16
9,000 080 16
10,000 100 15
12,000 c80 09
14,00C 120 09
16,000 110 10
18,000 220 10
20,000 240 o7
22,000 190 12
24,000 210 c3
28,000 250 08
28,000 310 14
30,000 310 21
32,000 270 16
4,000 T oo 18
36,0CC 220 20
38,000 210 25
40,000 200 30
42,500 230 o5
45,0CC 250 20
47,500 260 18 - ST
50,000 320 05 DBEST €07 'V \TLABLE
52,500 360 09
55,000 050 07
57,500 100 o7
80,000 2C0 c5
65,000 020 08
76,000 110 10
75,000 080 22
80,000 090 31
85,000 090 45

' “i;“\

1685



H+1 SURVEY

" NUTMEG EVENT

uBg level
in mr/hr ©

Readings at grc

MAP OF BIKINI ATOLL
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YELLCWYOOD EVENT

OPERATION HARDTACK

1. The YELLOWWOOD Qevice wes detoﬁated at 1400M, 26 Mgy 1958, at a
position 5,000 feet southwest of Janet Islamnd; Eniwetok Atoll. Initial
radar reports were unreliable. Pilot reports from sampler aircraft ssti-
ma%ed the clo'd height at 50,000 feat, cloud tase at 30,000 feet, with
initial direciion trus bearing 250 degrees at 20 to 25 knots.

2. The P2V'3 cleared into the area at 1430M, One P2V was vestorad
o7er +he northsast islands to determine whether or not the sampling rockets
had teen firsd. The second P2V was vectored betwezn YIvonne and Lersy. As
the cloud moved west-southwest of the lagoon, ons P2V was used to suryay the
northern seetion of the lagcon. The area was gsrsrally ~lear, and resatry
vas declared at 1530M, The activities of the office were grestly hampsred
by slow communications with the tracking aireraft through Manhunt.

3. The survey heliccpter tcok off at 1604M, The highest meading
was made at A1ice! 200 r. Other readings along the northern chailn aversgad
from 4 mr/hr to 10 mr/hr.

4. The Tallcut had heen predicted to fall along a bearing of 250
degrees for 200 miles; however, | the
actual fallout pattern extended to onl;°150 milas,

BEST COPY iV AILABLT o

/39
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371 Dererse Wucters

L3268 Bex 77 HEADQUARTERS
?Amouw LCAL &:gm FnaL JOINT TASK FORGE SEVEN

Eepon:v ‘Deam:non //AaoTngPO 437, San Francisco, California
ve T 27 May 1958

YELLOWOOD

ENTWETOK OBSERVED WEATHER FOR 26 MAY 1958
AT DETCNATION TIME: 1400M

SURFACE WEATHER:

Sea Level Pressure 1010,8 mbs
Free Air Surface Temperature 87.00F
Wet Bulb Temperature 77.0°F
Dew Point Temperature 73.0°F
Relative Humidity 63%
Surface Wind 090° 14 knots
Visibility 10 miles
Weather None

CLOUDS :

Scattered cumlus (4/10) bases 2,000 foct.
AREA WEATHER SUMMARY FROM AIRCRAFT:

.

Scattered cumilus (4/10) bases 1,800 fect, tops 4,000 fect, Moderate
turbulenceo at 4,000 feet,

STATE OF THE SEl:
OPEN SEA: Wave height 3 foct, period 4 scconds, length 30 to 50 fcot,
\GOON: Wave height lcss than 1 foot, period and length negligible.

BEST COPY ‘4 \{LABLE
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YELLOWOOD

ENTWETOK _RADIOSONDE OBSERVATION

Pressure Height Temperature Dew Point

(1#11ibars) (Feet) ____J_SQ.__. ﬁ? l__

1011 Surface

1000 340 26 8 19 2

920 2,758 19.8 15,2

873 4,200 17.2 08.2

850 4,960 17.5 00.8

765 7,972 13,8 ~41,5

718 9,679 12.1 Miss

700 10,320 11,1 Miss

850 12,008 08.5 -15,2

644 12,730 07.0 -07.0 _
633 13,158 06.2 <6 —1%.0
600 14,490 04,2 -17.5
546 17,060 00.8 -10.2

500 19,300 -02,5 -19,2

488 19,980 -03.5 ~22.8

400 24,990 -13,0 Miss

300 31,930 -31,9 Miss

250 36,070 -42.2 Miss

200 40,920 -52.0 Miss

150 46,850 -65,2 Miss

100 54,710 -77.0 Miss

077 80,080 -7S.0 Miss

069 62,205 -72.0 Miss

056 63,096 -73,0 Miss

059 65,109 -70.0 Miss

057 85,934 ~65,0 Miss

050 68,040 -63.7 Miss

041 72,600 -62,0 Miss

039 73,590 -58.0 Misspr=x P
034 76,494 -58,0 1\115;318}5“T LOTY a4y MLABLE
08 82,380 ~51,1 Miss
ooy /13)05'7 -30.3 Mi

/16



YELLOWOOD

ENTWETOK_VIIIDS_ALOFT_ OBSERVATION

Height Dircection Velocity
(Foct)  (Degrees) — _(Knots)
Surface 020 12
1,000 0010 14
2,000 050 14
3,0C0 090 3/6
4,000 080 15
5,000 080 14
6,000 Ges g10 11
7,000 060 11
8,000 050 08
5,000 050 2809
10,000 050 07
12,000 040 10
14,000 050 06
15,000 070 06
18,000 060 17
20,000 070 026
22,000 030 15
23,000 080 16
24,000 080 18
26,000 110 19
28,000 100 21
30,000 080 25
32,000 080 28
4,000 100 26
25,000 110 25
36,000 100 29
38,000 090 24
40,0CC 070 27
42,500 n20 25
45,0C0 080 28
47,500 0c0 24
50,000 30 21
52,50C 070 16
55,0CC C5C 21
57,500 070 21
60,000 ©70 20
65,000 C60 08
70,CC0 €20 06
75,000 080 37
80,000 10C a3
35,700 100 44
90,000 100 5C
95,C0C 100 55
100,0C0 090 66
108,000 08C 75
11¢,000 28C 69
115,0C0 100 o1
120,000 110 97
123,CC0 110 98

BEST COPY
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MAGNOLTA EVENT

OPERATION HARDTACK

1o The MAGNOLIA device wazs detonated at C600M, 27 Mgy 1958, 3,000
39t southusst of tha centor of Yvonne Island., The cloud rose immediately
to 44,000 faet and stabllized at 41,000 feet with the base at 15,000 feet,
Radar confirmed this pesition, ard ths initisl cloud movement was weslerly.
The middls segment ramained over ground zero, and the upper and lower
larala moved on a bearing of 250 degrees,

2. The P2V aireraft was vectored from Alvia to Keith at C633M, and
it reported reajings of Zero at 500 fest, Tha rorthern chain was then
surveyed, with the highest reading recorisd over Alice: 5 mr/hr, at O&47M,
The lagoon area was swapt in 10-dsgres incrsmenta, and in the center of the
lagoon at 500 fast, 7 r was recorded at 0735M, The aircraft was considercd
contanineted and wes instructed to wash dewn at Fred. Feentry was declared
at J730M,

3. A heliecopter ground survay was initiated at 07./5M, The highsat
rogding wes racorded at Aliece, with 22,0C0 mr/hr, which i1s attributed to
the YELLCWWCOOD gvent, Other islands 1n the northern chain rangsd {fom
2 nz/hr to 120 mr/hr, with Yyonne rsading 1,200 %o 2,000 mr/hr.

Lo A socond helicopter survey was made at 1430Mc The southern chain
indicated only background with tha exception of leroy, which rzad 35,000 mr/rh
at twenty-five feat, \'l‘his‘high reading 1s atiributed to a amall section of
the cloud which did not move out of the legcon as anticipated. This high

- L 4574 Y ‘41
resding accounted for the contamination of the Pav, BEST COPY v LABLE

TAB A
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5, Fallout £8ll within the forscast area. Ujelang was monitcred

slcsely, btut no inersass in bac}:g:/cound was reccrded.

BLST COPY

_‘AL E L..LBLE

} 22~
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CbA-32Ly Ber 7 HEADQUARTERS
. P o 5 : P JOINT TASK FORCE SEVEN
Votd - RoD10LoG1ea Onpexy TAPO 437, San Francisco, California
R eponrEDpER AT HaRbTaC

Voe. T 28 May 1958
MAGIIOLIA

ENTVETOK OBSERVED WEATHER FOR 27 MAY 1958
AT DETONATION TI'E: 0600M

SURFACE WEATHER:

Sea Level Pressure 1010,5 mbs
Free Air Surface Temperature 80.0°F
Wet Bulb Temperature 74,2°F
Dew Point Temperature 72,0°F
Relative Humidity 76%
Surface Wind 090° 14 knots
Visibility 10 miles
Weather Yone

CLOUDS :

= Scattered (2/10) cumulus bases 1,800 feet to 2,000 feet, Scattered
(2/10) cirriform, bases unknown.

AREA WEATHFR SUMMARY FRCM ATRCRANT:

Seattered (2/10) curmlus beses 2,000 foet, tops generally 3,500 to 4,000
foet with occasional tops to 8,000 fect, Cirrus bases unknown. Contrails
at 35,000 feet and upward.

STATT OF THE SEA:
Open Sea: Wave height 3 fect, period 4 seconds, length 30 to 40 fect.
Lapgoon: sidc: Wave heigh less than 1 foot, Lizht swell height lcss than
1 foot, period 4 seccnds, length 60 to 80 feot. A
BEST o0ty CTATLABLE
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MAGHOLIA

ENIVETCK RADIOSONDE OBSERVATION

Pressurs Hoight Temperature Dew Point
(Millibers) (Fect) ___(°¢) _ __(°%)
1010 Surface 26.5 21.8
1000 310 26,2 1.2
850 4,940 16.2 12,8
840 5,315 15,5 12.2
810 6,299 16.2 - =05.2
700 10,320 11,2 -05.8
542 12,654 05.2 -05.8
600 14,470 03.8 -12,2
516 18,471 419 -0!-? -19.8
500 19,270 -03.,2 Miss
400 4,960 -14.5 Miss
300 31,890 -31,0 Miss
500 19,270 -03,2 Miss
400 - 24,960 -14.5 Miss
300 31,890 -31.0 Miss
250 56,280 040 41,2 liss
200 40,820 -52.8 Miss
150 43,800 -65.5 Miss
100 54,590 -80.5 Miss
077 59,895 -83.0 Miss
075 60,390 -76.0 Miss
071 61,426 -78.0 Miss
065 83,030 -69.,0 Miss
060 64,515 -69,0 Miss
057 65,604 -85.0 Miss
050 67,820 -85 Miss
%@ v25 82,080 255,0 Miss
015 93,621 ~:3,0 Miss

- AT nl, 3
BEST CG?‘;‘ :':\/ ;‘;IIJ:\..\)IE

/29



MAGNOLIA

ENIVETOK WIU'DS ALOFT OBSERVATION

Height Direction Volocity
(Fect) (Degrces) (Knots)

Surface 020 I!'lr
1,000 080 12
2,000 080 12
3,000 020 12
4,000 100 13
5,000 120 09
5,000 120 06
7,000 080 04
8,000 070 07
9,000 070 08

10,000 070 08

12,000 060 08

1.;,000 040 10

16,000 050 04

18,000 100 08

20,000 130 08

22,000 0c0 17

23,000 0c0 11

25,000 070 12

28,000 070 21

30,000 060 _27

32,000 060 27

34,000 080 22

36,000 050 ‘ 23

38,000 080 R2

%0,000 080 21

22,500 090 25

45,000 020 34

17,500 060 17

50,000 020 21

52,500 050 29

55,000 050 20

57,500 040 26

60,000 060 27

65,000 100 13

70,000 080 16

75,000 0%0 32

80,000 0s0 43

85,000 0c0 62

90,000 090 69

1,000 0%0 68

-
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NEX

1R ‘
A~Summary, TOBACCO Event, Operation HARDTACK

B--Forecast Fallout Flot
C--Trajectory Flo$
DAiy and Surface Radex
1. Forecast Hodograph
2, Shot-time Hodograph
3. Weather Summary
P—Radlologieal Surface Survey, H+2 Hours
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HOLT ZVENT

OPERA''T0N_HARDTA(K

1, FOLLY was ‘lstoratad at G63CM, 21 May 1958, This was a barge
ob, Doaliicrad 4,200 £33t west of Yyonns, The flrst fix as cbiainad

3t H+14 minuntes, whsn aireraft riporis Indicated that the cloud was 3till
ithin a faw milas »f ground zern and vas sharting Lo move Yo the souith=
vaut vory alowlys, Vaximm celoud helght wzs 15,000 f28t, The eloud
zeazs stabilizzd by BH15 minutes yith tha %Hop at 12,000 f26t ard the
base at 7,500 fse%, At 2430 minutazs, tha cloud teop had 3scended t0
9,000 feet, with goaeral movaran' “o the estencutiuzst. 3Saofore tihs hour
;a8 up, the zisvd bocime too difiazed for rodar or visual tracking.

2, The PuV barrisr patrol :perbsd on time and shattled betuse

Bruce 2nd leroy I32unds, At H+ss minutss, he coatactad ths scuthsat
cdga of tha slsud urer Laroy ab 5,000 fost and rsportad 500 mr/br.,

£

3, A vallieophbor sueyey was initiatad at JE30M alenz the aast ard
vorth izlanca of SniuateX. A naiirua veading of 5,930 mp/br vas rrecdded
at 100 Post abovs ground zero.

Lo TOPU hed predictad that ths islaads In the -ortheast quedrant

would lie within tha 100R dosse si'2a; houdvrar, tie unzxpachtsdly low

stadilined cloud hulight saussd = .resb all the wallout +o vocain in ths

o

“rodo vind lavela, Thiz eaussd e falloxt patitern to lle within ihe L
»adlala 230 degross to 320 dsgrens, 1ith radial distance of cpproximately

35 ailes, Fith tha excestlon of Vreans, only Janzt, Lerey and ths 1slonds
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R kAL Vg HEADQUARTERS
"«RMwLOHCM SMEETY. M- JOINT TASK FORCE SEVEN
R&PDW'DPRAWO A/,MM 437, San Francisco, California

VoL.T 22 May 1958

HCLLY

ENIWETOK OBSERVED WEATHZR FOR 21 MAY 1958
AT DETONATICN TIIE: 0830M

SURFACE JEATHER:

Sea Level Pressure 1010.2 mbs
Free Air Surface Temperature 80.68° F

Wet Bulb Temperature 75,60 P

Dew Point Temperature 75.0° F
Relative Humidity 83%

Surface Wind 090° 16 knots
Visibility 10 miles
Weather None

CLOUDS:

" Scattered (3/10) cumlus, beses 1,800 feet, Sca*tered cirrus.

AREA UEATHER SUMMARY FROM AIRCRAFT
Scattered (3/10 to 4/10) cumulus, bases 1,800 foet, tops 8,000 fect (no
reports on height of cirrus).

STATE OF THE SEA:
Open Sea: Wavcs 3 feet hich, period 4 seconds length 30 to 40 feot,
Lagoon side: Waves less than 1 foot high, pcriod 1 - 2 scconds.

BEST COTY ¥ SILABLE
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HOLLY

ENIWSTOK_RADIOSONDE OBSERVATION

Prcssure Height Temperature Dew Point

(#illitars)(Foct) _ _ (%) _ _ (°C)
26.5 2.2

1010 Surface

1000 310 26,2 22,5
850 4,950 17.0 13.0
782 7,612 14,5 04.5
700 10,310 07.5 02,2
682 11,056 07,5 -12.2
654 11,778 09.0 Miss
600 14,480 03.3 Miss
500 19,250 -04.9 Miss
400 24,200 -15.5 Miss
360 27,493 -18.0 . Miss
300 31,860 -22.0 Miss
250 36,0 -40.6 Miss
200 40,880 -52.9 Miss
150 46,780 -66,9 1iss
115 51,980 -79.0 Miss
100 54,500 -74.8 Miss
088 57,123 -81.0 Miss
081 58,740 -76.0 Miss
076 60,060 ~79.0 Miss
070 61,710 -70.0 Miss
050 87,870 -64.0 Miss
039 73,326 -56.0 Miss
030 78,870 -5,¢ Miss

JHA
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HOLLY

ENTWETOK_UTDS ALOFT OBSERVATION

Height Dircection Velocity
(Feet) (Degroes) {Knots)
= XL

Surface g% o fo
1,000 080 21
2,000 080 2%
3,000 080 23
4,000 080 o1 m
5,000 080 tg a0
6,000 020 2 3 T
7,000 100 09 "
3,000 150 10 ilo)
9,000 150 10
10,000 2/ J0 10
12,000 20240 o4
14,000 280 09
16,000 2202570 o oY
18,000 220 04
20,000 220 aod
22,000 250 10
24,000 280 09
25,000 _70 12 "
28,000 280 17 o
30,000 280 21 EER
32,000 290 23
34,000 280 21 '
36,000 70 21 )
38,000 250 21
40,000 220 19
43,000 220 18
45,000 R10 X 33 E
48,000 210 25 |
50,000 230 17 o .
53,000 270 13 BEST COPY *VAILABLE
55,000 290 10
58,000 320 11
60,000 360 08
65,000 100 13
77,000 100 o7
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NUTEG_EVENT

OPERATION HARDTACX

1. NUTMEG was detonated at 0920M, 22 Mgy 1958, off the west end
of Tare Island at Bikini Atoll. At 0926M the cloud had stabilized at
20,000 fest and Qas breaking up, Radar from the USS Boxer confirmed
the cloud's position of 264 degrsss true bearing from ground zero,
moving 6 knots per hour at 0940M, Aftsr this time the cloud dissipated.

2, The P2V aireraft reported over the USS Boxer, and it was
directed on a course bearing 170 degrees from George Island at 5,000
feet, A reading of 0.1 mr/hr was read, and zltitude was dropped to
1,000 feet, Several north-south sectors recordsd only minor radiation
levels. Ag 1045M the P2V vas vectored along the northern chain and
at 1100M glong the eoutharn chain, Maximum intensity was recorded
ovor Tare at 1105M, at 400 mr/hr. The P2V was vectored to the west of
Bikini 60 miles out, where maximum readings of 140 mr/hr wers racorded,

3, Two helicopter surveys were initiatsd by TU-6 st 1030M, A
maximum reading of 4 mr/br was recorded at Charlie Island at 1105M by
one flight, The othar flight, ovar the wastarn chain, recorded 30,000
nr/ar over ground zero at 1050M and 3,000 mr/hr at William,

Lo Fallout forscast was on a bearing of 270 degrees from ground
z81'0, 1t is estimated that the fallout pattsrn was more to the north-

west and that the southern forecast was not fulfilled.
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L ”‘*g?tDJQQQ_Cn(&‘_\:le_S!‘fEIZ’_E"“ 26 May 1958

Repor= Opeeamon A/oRDTHE
Ver T NUTMEG

— e

BIKINI OBSERVED WEATHER FOR 22 MAY 1958
AT DETONATION TIME: 0920

SURFACE YEATHER:

Sea level Pressure 1012.5 mbs
Free Air Surface Temperature 81,397
Wet Bulb Temperature 75,1°F
Dew Point Temperature 72.,59F
Relative Humidity 76%
Surface Wind 080° 11 knots
Visibility 10 miles
Weather None

CLOUDS:

Seattered (2/10) cuwmlus, bases 1,800 feet, Scattered (3/10) alto-
curnlus, bases 13,000 feet, Scattered (4/10) cirrus and cirrocumulus,

AREA WEATHER SUMMARY FROM ATRCRAFT:

Scattered cumilus (3 to 4/10) beses 1,800 feet, tops 7,000 feet.
Scattered (4/10) altocurmlus bases 13,000 feet, tops 14,000 feet.
Scattered (4/10) altocumulus bases 21,000 fcet, tops 22,000 feet.
Seattered (4/10) cirrus bascs 28,000 foct, tops 29,000 feet,

STATE OF THE SEA:
Open Seca: Waves from 080° period 4 seconds, hcight 3 feet,
Lagoon Side: Waves from 080° period 3 - 4 seconds, height 2 feet.

BEST COPY ‘VAILABIF
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NUTMEG

BIKINT RADIOSOND@JQBﬁERVATION

"Pressure  Height Tefipereture Dew Point

(Millibars) (Feet) __ (00)  _ (9C)
1011 Surface 27.5 22.5
1000 390 26,5 21.8

850 5,000 14,2 10.8
836 5,446 13,5 10.2
811 6,266 16.2 -02.5
751 8,432 11.5 02,5
700 10,350 08.2 -04.,2
660 11,9089 08,5 02.2
600 14,460 00.2 -01.8
582 15,256 -01.5 -03,2
563 16,142 00.2 -17.8
534 17,487 -03.0 Miss
511 18,635 -05.8 -21.5
500 19,210 -06.8 -19.2
448 21,949 -11.,8 -15,2
400 2,820 -17.5 -20,2
392 25,230 -19.5 -22.2
366 26,903 -21.8 -33.2
346 R8,314 -22.5 -34.8
300 31,750 -28.8 Miss
250 35,920 20,7 Miss
200 40,780 -53.3 Miss
150 46,640 -69.8 Miss
100 54,290 ~84,6 Miss
054 65,330 -64,0 Miss

BEST COPY \WATLARLE

[0t



NUTMEG

BIKINI_I/IUDS \LOFT OBSERVATTON

Height Direction ~ Velocity
(Feot) (Degrees) (¥nots)
Surface 080 14
1,000 090 14
2,000 090 13
3,000 090 16
4,000 020 16
5,000 050 14
3,000 100 15
7,000 090 16
8,000 070 16
9,000 080 16
10,000 100 15
12,000 080 09
14,0CC 120 09
16,000 119 10
18,000 220 10
20,000 240 o7
22,000 190 12
4,000 210 Ca
26,000 250 09
28,000 310 14
30,000 310 21
32,000 2790 16
34,000 T 00 18
36,CCC 220 20
28,000 210 25
40,000 200 30
42,500 230 25
45,0CC 250 20
47,500 260 18 s
50:0co 320 09 DEST 00Ty ¥ 1L ABLE
52,500 360 09
55,000 050 07
57,500 100 07
50,000 2C0 C5
65,000 090 08
70,000 110 1C
75,000 080 22
80,000 080 31
85,000 090 45

{05



H+1 SURVEY

" NUTMEG EVENT

uip level
in mr/hr *

Readings st grc

MAP OF BIKINI ATOLL
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YELLOWVOOD EVENT

OPERATION HARDTACK

1. The YELLOWWOOD Qevice wes detonated at 1400M, 26 May 1958, at a
po3aition 5,000 feet southuest of Janet Island; Eniwetok Atoll. Initial
radar reports were unreliable. Pilot reports from sempler aircraft asti-
mated the clod height at 50,000 feat, cloud base at 30,000 feet, with
initial direciion trus bearing 250 degrees at 20 to 25 knots.

2. The P2V'g clsared into the area at 1430M, One P2V was veztorsd
o7er 4he northsast islands to determine whether or not the sampiing rockets
had tean firsd. The secord P2V was vectored between Ywonne and Lersy. As
the cloud moved west-southwest of the lagoon, ons P2V was used to survay the
nor<hern seetion of the lagcon. The area was garsrally ~lear, and resntry
was declared at 1530M, The activities of the office were greatly hampered
by slow comminications with the tracking aireraft through Mhnh;nto

3. The survey heliccpter took off at 1604M, The highest reading
vas made at A1jce: 200 r. Other readings along the northern chain aversgad
from 4 mr/hr %o 10 mr/hr.

4. The Tallcut had been predicted to fall along a bearing of 250

defrees for 200 miles; however, the
M)
astual fallout pattern extended to only 150 milas.
BEST COPY iVAILABLT PR
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RESULTANT WINDS AND
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L3 _'D&Faase, Puccena

LA-32ey Bex 77 HEADQUARTERS

?Amouw (chL_SAEETY-FinaL JOINT TASK FORGE SEVEN
‘Dganm-xon HonpraceAFO 437, San Francisco, California

Ees:on:v-
Jec. T 27 May 1958
YELLOWOOD

ENIVETOK OBSERVED WEATHER FOR 26 MAY 1958
AT DETONATION TIME: 1400M

SURFACE WEATHER:

Sea Level Pressure 1010,8 mbs
Free Air Surface Temperature 87.,0°F
Wet Bulb Temperaturs 77 .0°F
Dew Point Temperature 73.0°F
Relative Humidity 63%
Surface Wind 090° 14 lkmots
Visibllity 10 miles
Weather None

CLOUDS :

~ Scattered cumlus (4/10) bases 2,000 fect,

AREA WEATHER SUMMARY FROM ATRCRAFT:
Scattered cumulus (4/10) bases 1,800 fect, tops 4,000 fect, Moderate
turbulence at 4,000 feet,

STATE OF THE SEl:
OPEN SEA: Wave hoight 3 foet, period 4 scconds, length 30 to 50 feot.
L.\GOON: Wave height lcss than 1 foot, period and length negligible.

BEST CCPY 4 iILABLE

~
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YELLOWOOD

ENIWETOK_RADIOSONDE OBSERVATION

Pressure Height Temperature Dew Point
(1411ibars) (Feet) (oc) __ ___{°c) _

1011 Surface 27.5 19.5
1000 340 26,8 19.2

920 2,756 19,8 15,2

873 4,200 17.2 08.2
850 4,960 17.5 00.8
765 7,972 13,8 -41.,5

718 9,679 12,1 Miss
700 10,320 1.1 Miss
880 12,008 08.5 -15,2

644 12,730 07.0 -07.0 _
633 13,156 06,2 <dy6—15.0
600 14,490 04,2 -17.5
546 17,060 00.8 -10.2
500 19,300 -02.5 -19.2

488 19,980 -03.5 -22.8

400 24,990 -13,0 . Miss

300 31,930 -31.9 Miss

250 36,070 -42.2 Miss

200 40,920 -52.0 Miss

150 46,850 -85,2 Miss

100 54,710 -77.0 Miss

077 80,080 -75.0 Miss
069 62,208 -72.0 Miss

056 63,096 -73.0 Miss

059 65,109 ~70.,0 Miss

057 55,934 -65.0 Miss
050 68,040 -63.7 Miss

041 72,600 -62.0 Miss
039 73,590 -58.0 MISSPEST reir o
034 76,494 -58.,0 Miss EST 657V wvamanLy
028 82,380 -51,1 Miss
ooy /n)os"l -30.3 MAiSS

”C_’



YELLOWOOD

- ENIVETOK VINDS ALOFT OBSERVATION

Height Direction Velocity
(Foot)  (Degrces)  _(Knots)
12

Surface 0380
1,000 689010 14
2,000 050 14
3,0C0 090 2/0
4,000 080 15
5,000 080 14
6,000 eee J10 11
7,000 060 11
8,000 050 08
5,000 050 2809
16,000 050 07
12,000 040 10
14,000 050 06
16,000 070 06
18,000 C60 17
20,000 070 02l
22,000 090 15
23,000 090 16
24,000 020 18
26,000 110 19
28,000 100 21
30,000 080 25
32,000 080 28
42,000 100 26
35,0C0 110 25
36,000 100 29
38,000 080 24
40,00C 070 27
42,500 nS0 25
45,000 08C 28 BEST COPY AVAILABLE
47,500 0c0 24
50,00C 30 21
52,500 n7e 16
55,0CC C5C 21
57,500 070 21
,000 <70 20
65,000 C60 8
70,000 ofsle 06
75,000 08e 37 .
8C,0C0 10C 23 IR
35,000 Co 4
90,000 100 5C
95,000 10C 55
100,0C0 090 66
108,000 08C 75
11G,000 28C 69
115,000 100 o1
120,000 110 97

123,000 110 98 (17
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A--Summary, MAGNOLIA Event, Operation HARDTACK

B~Forecast Fallout Flot

C—=Trajectory Forecast

D-—Air and Surface Radex

E--1,
2,
3.
Feetl,

2,

Forecast Nodograph

Shot-time Hodogr:ph

VWeather Summary

Radiologieal Surface Survey, H+2 Hours

Radiological Surface Survey, H+8 Hours
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M2AGNOLIA BVENT

OPERATION HARDTACK

1o The MAGHNOLTA device was detonated at 0600M, 27 Mgy 1958, 3,000
fa2t zouthusst of thas center of Yvomne Islard, The cloud rose immediately
to 14,000 feet and stabilized at 41,000 fest with the base at 15,000 fest.
Radar confirmed this pcsition, arnd ths initlal cloud movement was weslerly.
The middle segment ramained over ground zero, and the upper and lower
lovrala moved on a bearing of 250 degrees,

2. The P2V aircraft was vectored from Alvin to Keith at 0633M, and
it reported reajings of Zero at 500 feet., Tha northern chain was then
surveyed, with the highest reading recordsd over Alice: 5 mr/hr, at O&47M,
The lagoon area was suapt in 10-dsgres incrsments, and in the center of the
lagoon at 500 fast, 7 r was recorded at 0735M, The ailrcraft was consldered
contaninsted and was instructed to wash down at Fred. Reentry was declared
at O730M,

3. A helicopter ground survsey was initiated at 0745M, The highsat
rogding wes racorded at Alice, with 22,000 mr/hr, which i1s attributed to
the YELICWWCOD gvent., OCther islands ian the norithern ghain rangsd ffom
2 re/hr to 120 mr/hr, with Yyonne reading 1,200 %o 2,000 mr/hr.

Lo A gocond helicopter survey waas made at 1430Mo The southern chain
indicated only background with tha excepiion of Leroy, which rzed 35,000 mr/rh
at tuenty-five feot, This high reading is attributed to a amall section of
the cloud which did not move out of the legcon as anticipated, This high

reading accounted for the contamination of the P2V, BEST €Oy 4 LABLE

TAB A

/2]



5. Fagllout £all within the forscast area. Ujelang was monitcred

slosely, but no inerszasa in backg;ound was reccrded.
BEST COPY

AMLABLE
) soniA
] 22~



ENIWETOK

MAGNOLIA EVENT

Fallout Forecast
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RESULTANT WINDS AND
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EMMQ‘“& ARDTM L
o #\/oa.l 28 May 1958

MAGI'OLIA

ENTVLTOK OBSERVED WEATHER FOR 27 MAY 1958
AT DETONATION TI!E: O0600M

SURFACE WEATHER:

Sea Level Pressure 1010.5 mbs
Free Air Surface Temperature 80.0°F

Wet Bulb Temperature 74,29F

Dew Point Temperature 72,0°F
Relative Humidity 76%

Surface Wind 090° 14 knots
Visibility 10 miles
Weather Yone

CLOUDS :
Scattered (2/10) cumilus bases 1,800 feet to 2,000 feeot. Scattered
(2/10) cirriform, bases unknown.

AREA WEATHER SUMMARY FRCM ATRCRAFT:

Scattered 35710‘)‘cumulus bases 2,000 feet, tops generally 3,500 to 4,000
foet with occasional tops to 8,000 fect. Cirrus bases unknown., Contrails
at 35,000 feet and upward.

STATT OF THE SEA:
Open Sea: Wave height 3 fect, period 4 seconds, length 30 to 20 fect.
Lagoon' sidc: Uave heigh less than 1 foot, Light swell height lcoss than
1 foot, period 4 seconds, length 60 to 80 feeot, _
BEST N0y WAL ABLE

Y
LA
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VAGNOLIA

ENTVETCK RADIOSONDE OBSERVATION

Pressure Hoight Temperature Dew Point
(fllivars) (Feet) ___(°0) _ _(8)
1010 Surface 26.5 21.8
1000 310 26,2 1.2
850 4,940 16,2 12.8
840 5,315 15.5 12.2
810 6,299 162 . =05.2
700 10,320 11,2 -05,8
542 12,654 05.2 -05.,8
600 14,470 03.8 -12,2
516 18,471 ~4i-8-0!-? -19.8
500 19,270 -03,2 Miss
400 24,960 -14.5 Miss
300 31,890 -31.0 Miss
500 19,270 -03,2 Miss
400 - R%,960 ~14.5 Miss
300 31,890 -31.,0 Miss
250 56,280 040 41,2 Miss
200 40,820 -52.8 Miss
150 43,800 -65.5 Miss
100 54,590 -80.5 Miss
077 59,895 -83.0 Miss
075 60,390 ~76.0 Miss
071 61,446 -78.0 Miss
065 83,030 -69.0 Miss
060 64,515 -69.0 Miss
057 65,604 -65.0 Miss
050 67,820 -81,5 Miss
%@ 925 82,080 55,0 Miss
015 93,621 ~43,0 Miss

BEST coPy AV AJLABLE
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MAGNOLTIA

- ENIVETOK WII'DS ALOFT OBSERVATION

Height Dircction Volocity
(Fect) (Degrces) (Knots)

Surfacc 020 - lf
1,000 080 12
2,000 080 12
3,000 020 12
4,000 100 13
5,000 120 09
5,000 120 06
7,000 080 04
8,000 070 o7
9,000 070 08

10,000 070 08

12,000 060 08

1,000 040 10

16,000 050 04

18,000 100 08

20,000 130 08

22,000 0S0 17

2:1,000 0c0 11

25,000 070 12

28,000 070 21

30,000 060 27

32,000 060 27

34,000 060 22

36,000 080 23

38,000 080 2

20,000 080 21

12,500 090 21

45,000 090 34 o7

17,500 060 17

50,000 040 21

52,500 050 29

55,000 050 20

57,500 040 26

60,000 060 27

65,000 100 13

70,000 080 16

75,000 020 32

80,000 050 43 .

85,000 0c0 62 ﬁ

90,000 090 69 el

91,000 050 68

130
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LNEX

v | |
A~Summary, TOBACCO Event, Operation FARDTACK

B--Forecast Fallout Flot
C~-Trajectory Plos
DewAir and Surface Radex
B—1. Porecast Hodograph
2. Shot-time Hodograph
3. Weather Summary
P—Radlologieal Surface Survey, H+2 Hours

R OuA
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TIOBACCO FVENT
OPERATION HARDTACK

1. The TOBACCO device was detonated 3,000 feet nortlriget of Janet Island

Butuatok Moll, st 14154, 30 Hay 1052 A

ﬁhe cloud rose only to 18,000 feet, thon stabilized at 16,000
“feet at 1430M. The porticm of the cloud belcw 10,000 feet moved in the

direction of 280 degrses at 22 knots. The uprer portion moved in the
dirsction of 325 degrees at 10 knots.

2. The P2V preported over Fred at 1515M, and it was placed on barrier
patrol between Yvonne and lercy. Readirgs of Zero were obtained on this
line, 80 tke alreraft wag yectorsd northward in 10-degree increments frcm
lercy. No significant readings wers cbtained on this sweep. The plane
was then vectored at 1630M gn a track of 280 degrees from lercy for 20
milss. No signifisant readings were found on this leg elthar, so the
aireraft was released.

3. The helicspter survey was initiated at *wo hours after shot tire,
¥t was interrupted over Ywyonne by low clcuda and rain, but tke survey was
rosumed by 1620M, The highest reading was recorded on Janet: 120 mr/hr.
Other reedings along the northern chain ranged from Zero on Wilma to 16 mr/hr
on Mary, T

4e Pallout fell well within the zonfines of the forecast fallout plot.

-y P o o
CrT AT

BEST o™ 7

TAB A
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HODOGRAFH »

 RESULTANT WINDS AND
SURFACE RADEX

TOBACCO EVENT
Surface and Air Radex

TAB D (38



HODOGRAFH

RESULTANT WINDS AND
SURFACE RADEX 0

t

280

270

260

250

TOBACCO EVENT

Forecast Hodograph
301400M May

TAR E-1 139



280

270

HODOGRAPH
RESULTANT WINDS AND
SURFACE RADEX

TOBACCO EVENT

Shot-time Hodograph

TAB E-2
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- ebA-3264 Box 77
Roaprscoeicar S; .
Reprocoeicar Shreny. Frame HEADQUARTERS

kEfPET?C}uﬂnasyche?éggzagk JOINT TASK FORCE SEVEN
Voo, T APO 437, San Francisco, California

2 June 1958
TOBACCO
ENTWETOX OBSERVED WEATHER FCR 30 MAY 1958
AT DETOMATION TIME: 1400M
SURFACE WiATHER

Sea Level Pressure 1010.2 mbs
Free lir Surface Temperature 84.0° F
Wet Bulb Temperature 77.4° F
Dew Point Temperature 75,00 F
Relative Humidity 74%
Surface Wind 080° 12 knots
Visibility 7 miles

Weather: Towering cumulus all quads. Rainshowers northeast through
southeast, intensity unknown.

CLOUDS:
Broken cwmilus (6/10), bases 2,000 fect to 2,500 fcet. Seattered

(1/10 to 4/10) cirrus, bascs unknown,

AREA WEATHER SULIARY FROM AIRCRAR

Broken cumilus (5/10) bases and tops unknown, moderate turbulence
and radn in clouds., Cirrus estimated at 37,000 feet.

STATE OF THE SEA:
Open Soa: Vaves from 090°, height 3 feet, period 3 - 4 seconds,

length 30 - 50 fect, . _
Lagoon side: Uaves less than 1 foot high, BEST COPY AVAILABLE

TAB E-3 [9
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TCBACCO
ENTUZTOY. R.DICSONDE OBSERVATION

Pressure Height Temperature Dew Toint

(illivars) (Feet) (9¢) ()
1010 Surface 28,2 22.2
1000 510 25,8 21.8 5
850 4,950 17.5 14,5 ;
788 7,119 13.9 11,4 .
700 10,340 09.5 0.2 f
28 1s,385" 05.5 01.5 ‘z.
500 14,510 04.0 -14.8 ‘;
594 14,829 04.2 -07.8
533 16,303 02.2 ~16.2
500 18,330 -03,5 Miss
400 25,020 -13.8 Miss
300 51,980 -28.82 tiss
250 32,170 ~35.8 1iss
200 41,030 -53.5 Miss
150 435,200 -36.8 ldss
100 54,730 ~77.5 Miss
004 58, 574 -78.0 Miss
062 34,515 -66.0 Miss
057 33,155 -88.0 Miss
050 38,140 ~55.2 liss
0:2 - 72,270 -G2.0 liss
041 72,600 -59.0 Miss
025 82,390 ~54.,8 Miss

BEST COPY A VAILABLE

Iy



TOBAGCO

ENTWETOX WINDS ALOFT OBSERVATION

Height Direcction Velocity
(Foct)  (Dogrees) — _(Knots)
Surface 080 12
1,000 080 21
2,000 080 = 3/
3,000 0c0 18
4,000 0%0 14
5,000 020 12
8,000 020 15
7,000 080 19
8,000 100 18
9,000 110 i€
10,000 130 17
12,000 120 12
14,000 . 130 09
15,000 140 11
18,000 12¢C 10
20,000 120 10
22,000 120 12
4,000 130 11
26,C00 120 11
28,000 160 11
30,000 190 & ob
32,000 250 09
34,000 2380 13
36,000 220 15
38,000 2C0 17
40,0C0 2C0 15
42,500 200 15 o
45,000 200 15 ’
47,800 210 17
5C,C00 - R30 15
52,500 230 09
55,000 2C C6
57,500 360 04
60,00C o7C o7
65,000 13C 2C i
70,000 110 15 '~"i§§
75,000 0oce 30 e
8C,C00 Ce0o LR
85,CC0 100 @057
€0,0C0 1ce 80
95,cC0 12C G2
100,000 12oC 67
105,000 120 G3
110,000 Cs0 67
118,000 oeC 83
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TOBACCO EVENT

H+2 Hellcopter Survey

| \‘\‘\;\b\'..\N ‘/
ot /X0 ~.
/- e .

\\\ d \\ &»\m /HNA,./
/ \..\ /R ,,.A.,
\ o=
/
Y All readings corrected to 54 \\.V/,,
\ /,
f ground in B.\rn (1544M to 1643M) P ‘\\w//ﬂ..,/
M,J : . /./”/.
ﬁ o —>>
N “

ENIWE TOK NS P

BEST COPY AVAILABLE
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A~Summery, SYCAMORE Event, Operation HARDTACK
B=-Forecast Fallout Plot

e e o W1 s A w1

C=~Trajectory Flot

D—wAir and Surface Radex

E—~1. Forecast Hodograph |
2, Shot-time Hodograph ‘ ' !
3. Weather Summary ,

P~—Radiological Surface Surwey, H+t Hour o |

4
W,‘g:fs

e R ' Jy(



SYCAMORE EVENT

JPERA'TTON HARDTACK

1. Ths SICAMORE DEVICE was detonated at 150CM, 31 Mgy 958, ¢n a
targe off Naru {Ckariie) Islaad,*t Bixiai Atoll. Trs
eirud rese 1o 46,000 feet within the first 22 mimites, according ‘o air-waf?
repcrts roczived throvgh ATC, Commmunications difficultlies and lack of
carly radar 2lzud iaformatlcn de%rastad from cur affective ccnirsol »f ths
=situation,

2. P2V sonZroi was nod accomplishsd until B+ hour. Initial searsh
was Hrw to Tkos, and {rom Ches acrsss tha lagoon sn the 30-dagmes redial,
in»rpasing *he rangs of the sesr~h in 10-degrae increments. MNegative roal-
icgs ware sbtained, The P27 was veckorsd acrsss “he western porticn of s
lagocn and alsng tha south and nnr¢h island ~hain, The highest rsading,
5,000 =r/ir, was cbtained in tho wicinity »f ground zers>, The P2V uas *hin
vectored sash of Bi:ini 7:r 720 miles. A seconi P2V arrived at 1800M; ani
it was Jestcrad on a teariry of 280 dpgrees for 120 milaz from Bivini,
failewad by a 1ine un the 20-djegree radial for 120 miles. Ng signifi:sat
raedings wers en~cunltered,

3. The helicopier surray was zommenved at 1545M, Tne highest readiag
atirituted %> this shot was reserded on Charils Izland: 10,003 mr/hr.

4o Fallout forseest predi~<sd the hoagieat soncentratisn betiicen
the 300-dogrss and “he J{0-ifozrss radiais. It is sstimatad that all fall:av
feil within ~he fcrucast area,# Scme
fallecut was detectei o ?he necr*heast di% to a small gezment of the cicwd
which moved in an essterly dlre~wion, but this +as not ~onsidered signili:ar*.
Bz
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'HODOGRAPH
RESULTANT WINDS AND .
SURFACE RADEX

SYCAMORE EVENT

Shot~time Hodograph : _>
311500M May
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RG 394 DEFERSE NUulLEan
e oL,

r
Location RINEHE MUARTERS
' - 7 JOINT TASK FORCE SEVEN
Necros . GGA-326% Box_ 77 pr0 437,5an Francisco, California

P - ReDI00 b1 AL SEETY - Fame

Re06 acT-Dp eneTiod Sanyrack
VoL.x SYCAHORE
BIKINI CBSERVED WEATHER FOR 31 MNAY 1958
AT DETOVATION TIME: 1500M

4 June 1958

SURFACE VEATHER

Sea level Pressure 1008,1 mbs
Free Air Surface Temperature 83,4° F
Wet Bulb Tegperature 76,6° F
Dew Point Temperature 74,0° F
Relative Humidity 73 %
Surface Wind 080° 15 &tas
Visibility 10 miles
Weather None
CLOUDS::

Scattered (2/10) cumilus, bases 2,000 feet. Scattcred (1/10)
altocumilus, bases 8,000 feet. Scattered (2/10) cirrus,

STATE OF THL SEA

Open Sea: Waves from 080 deg,height 4 fect, period 4 sec,
length 50-60 foot,

Lagoon: Wavcs less than 1 foot high with swell 2-3 fect high,
length 30-50 feot,

BEST COPY AVAILABLE
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SYCAMORE

BIKINI RADICSOI'DE NPBSERVATION

Pressure Height Temperature Dew Point
(Millibars) (Feet (°c) (%c)
1009 Swrfgde 28.2 23,2
1000 330 27,5 22,5
o222 2,657 20,5 17.8
850 4,960 18.8 06.2
848 5,052 18,5 05.5
811 6,266 18.2 09.2
754 8,333 13,2 07.5
700 10,361 osps /0. } 00,8
638 12,894 06.5 -08,2
614 13,927 04,8 -5~ OV y
600 14,530 03,8 -06,2
538 17,388 -01.2 -18,5
517 18,405 ~01.2 -20,8
500 19,320 -~03.1 Miss
400 25,010 -12.9 Mig%
318 80,577 -25.8 Mia®
300 31,580 -GS ~29- 0 Miss
250 36,170 4822 <392 Miss
200 41,060 -52.0 Miss
174 43,963 -59,9 Miés
152 46,752 ~66,3 Miss
150 46,970 -66,9 Miss
100 54,730 -79.4 Miss
087 57,283 -81,0 ' Miss
068 62,008 -6%8,0 Miss
062 63,793 ~70,0 Miss

BEST COPY AVAILADLE
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SYCANMORE

BTYIHI UTiDS ALOFT OBSERVATION

Heizht Direction Velocit
(Feet) (Degrees) L‘f_@ﬁ{
Surface 090 10
1,000 110 19
2,000 100 20
3,000 110 4
4,000 110 21
5,000 110 186
6,000 110 12
7,000 100 15
8,000 100 306
9,000 110 12
10,000 120 12
12,000 120 14
14,000 080 13
16,000 090 10
13,000 120 11
20,000 130 16
22,000 150 10
24,000 150 13
26,000 140 16
28,000 0c0 06
30,000 010 08
32,000 320 06
34,000 270 13
36,000 260 21
38,000 260 27
40,000 220 25
42,500 220 25
45,000 230 21 MR T
47,500 260 20
50,000 280 16
52,500 310 09
55,000 060 . 15
57,500 100 50
60,000 120 23
65,000 080 14
70,000 100 21
75,000 00 33
80,000 100 48 .
81,000 100 50 LI
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_INEX_ i

A8 ‘

A—=Surmary, ROSE Event, Operation HARDTACK

B-=Forecast Fallout Flot

C—Trajectory Flot

DoAir and Surface Radex

Bew1, Forecast Hodogreph

2, Shot-time Hodogreph

3. Weather Summsry
F-=Radiological Surface Survey, H+7 Hours

i
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ROSE EVENT

OPERATION HARDTACK

1, ROSE was detonated off Yvonne Island, Eniwetok Atoll, at 0645M,
3 June 1958, The cloud rose to 17,000 feet; the bass wag measured at
5,000 feet, The cloud moved in a westerly direction, but the top hovered
coverhead,

2, The P2V aireraft arrived, and it was vectored from David to Keith
at 0720M, No readings were obta’ned on this run, so the sircraft was
voctored up the islend chain to Jenet, A reading of 500 mr/hr was recorded
over Yyonne at 0735M, Other readirgs were insignificant, The P2V wes
than vectored across the lagoon in 10-degree increments. The only signifi-
cant readings were recorded on a line west of the roint of detonation,
Ra-antry hour was declared at 07.5M axcept for the western reef aresa,
which was held until 0845M,

3. The helicopter survey wes initiated at 0825M, The only recorded
resjings were made on Janet: 50 mr/br; Yvonne: 8 mr/hr; and near the
ground zero at twenty-five feet: 1200 mr/hr.

4s Fallout was estimated to have fallen wall within the foresast

fallout area, BEST COPY YVAILABIE

TAB A
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it 37 Desress e Nucteae
» Heercy : ;
S HEU:RTTRS
- JOTIT T.SK FCRCD SEVIN
L GbA-32¢4 Box Y7 AP0 437, San francisco, California

v ResoLoet em. Sarery-Fivae
Repoxr Dpspemion £aasTace
Voc. T ROSE

ENIVETOX OBSERVED WRLTHER FOR 2 JUIT. 1958
AT DETONATION TL E: 0645M

1,\11 x"ﬂ.q

l‘sJune 1958

SURF.Cr WEATETR

Sea Level Pressure 1008,1 mbs
Free Air Temperature 80,° F
Wet BulB Temperature 75.9° F
3 Decw Point Temperature 74,0° F
Relative Humidity 7% %
Surface Wind 090° 22 kts
Visibility 10 miles
Weather None
ClouDS:

Scatiercd cumulus and stratocumuilus (3/10-4/10) bascs 1,300 to
1700 fect, toos 5,000 to 7,000 fect, Scattcred cirrus | %/10-5/10)
bascs unknown,

ARFA EATHTR SUMMARY FROM ATRCRAFT '
North of an East-lest lino lyinfebotween Dlmer and Fred Islands,
overesst (10/10) cumilus and stratocumulus, bzses 1,500 to 1,700 fect,
tops 5,000 to 7,000 fecet, Broken (6/10) cumulus south of this line,
Moderato turbulence and li~ht rain in clouds ~t 3,000 to 4,000 feet,

Clear at 11,000 to 13,000 fect, Scattered cirrus, bascs urknown,

ST.TE OF THE SEA

Opcn Sea: ‘'lave height 4 faut,, period 4-5 suconds, length 50-80
fect,

Lagoon near Site Yvonne: Wave height, less than 1/2 foot, period

4 seconds, length 60-80 feet, BEST COPY “\ AILABLE
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ROSE

ENTWETOX RAOIOSCNDE OBSERVATION

Pressuro Height Tempcrature Dew Point

(Millibars) (Feot) (9c) éc)
1008 Surface 26.5 23,5
1000 250 28,2 Miss
850 4,870 18,0 Miss
788 6,988 18,0 Miss
700 10,260 10.5 Miss
648 12,336 06,0 Miss
600 14,410 03,0 Miss
582 15,190 01,0 Miss
544 16,995 02.0 Miss
500 19,210 -02.8 Miss
400 24,¢00 -13.2 Miss
300 51,840 -30.5 Miss
R50 36,010 ~40,8 Miss
200 40,860 -52.8 Miss
150 46,750 -66.,5 Miss
124 50,721 -6670 - 7¢.6 Miss
100 54,530 ~78.8 Miss
09l 56,595 -81,0 Miss
069" 61,875 -72.0 lliss
067 62,535 -67.0 Miss
063 83,501 -=70.0 Miss
050 67,850 -64,2 Miss
045 70,389 -63.0 Misgs
036 75,240 -54.0 Miss
030 78,870 -52.0 Miss

BEST £NTY AVAIL ABLE

A



ROSE

~ ENIWETOK "TDS ALOTT OBSERV.ATIONS

Height Direction Velocity
(Foct) (doom)  Urota)
Surface eag o0 B2
1,000 070 23
2,000 070 o8
5,000 060 21
4,000 080 18
5,000 080 17
6,000 090 19
7,000 080 24
8,008 ®so 70 25
3,000 070 22
10,000 070 R0
12,000 070 09
14,000 080 02
15,000 080 06
18,00C 110 10
20,000 150 08
22,000 100 19
24,000 100 20
26,000 100 18
28,000 050 14
30,000 020 w)3
32,000 100 1
34,000 120 0%
36,000 150 11
53,000 150 19 '
40,000 30 /50 o5  BEST £OPY AVAILABLE
42,500 150 22
45,000 160 18
47,500 160 11
50,000 240 06
52,500 030 10
55,000 oGO 8% Qf
57,500 050 20
60,000 100 24
65,000 050 19
70 C00 Q%0 29
75,000 110 51
009 73 000 110 59
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UMBRELLA EVENT
OPERATION HARDTACK

1. The UMBRELLA device was detonated approximately three miles east
of Keith Island, Eniwetok Atoll, 150 feet below the surface, at 1115M,

9 June 1958. The water cloud rose to 2,000 feet. As it settled, a base
surge cloud of several thousand yards in diasneter formed. Within a few
mirutes, all visible moisture settled to the aurface,

2, A P2V aircraft (Wildroot 7) reported over Glenn at F+20 minutes.

Tt was vectored on radials of 360 degrees, 340 degrees, 300 degrees, and

2380 degrees for four miles, at 1,500 fest. The highest reading was made over ’
ground zero at 113™: 350 mr/hr. All other readirgs were insignificant, add
R-Hour wss declared at 1145M, with the exception of the area west of the
lagoon. A final radial from Glenn of 270 degrees for ten mﬂeﬁ was flcwn,

and 0,9 mr/ar was the maximm reading at 1150M,

3. Tyo RadSafe boats enteraed the target crea from the direction of
Glenn at 1200M, High readings of extremely short duration were encountered
a8 the RagSafe boats surveyed the six major vessels in the target arrsay-

The highest recorded readinga were made off the stern of the EC-2 at 1225M:
1.5 r/hr, This operation was conirolled from the USS Monticello, and by

1315M, the area was declared sufficiently clesr to allow the project recovery B
| z 14“‘
operations to commence, e

L. It 1s estimated that all fallout fell within the firat hour on a
bearing of 260 dogrees. This was well within the forecast fallout plot.

BEST cory AVATLABIF
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L GeR- 3204 Box 77 EADQUARTIRS
e "ADQUART™
E_M‘M L=l I S*ff‘l"' FANA= 10 INT TASK TORCE SEVEN

Qmm— Dpsrerion HHRITAE APC 437, San Francisco, California

PRNDRE

N
[N

Voo.r
10 June 1958
ULBRELLA
ENTWETCK OBSZRVED WEATHER TCR & JUNE 1958
AT DETCONATION TIME: 1115M
SURFACE WEATHER:
Sea Level Pressurse 1010.8 mbs
Free Air Surface Temperature 83.0° F
Wet Buld Temperature 73.0° F
Dew Point Temperature 72,0° F
Relative Humidity 65%
Surface Wind 050° 20 knots
Visibility 10 riles
Weather None
CLOUDS::

Scattered cumilus (2/10) bases 2,000 to 2,100 feet, Scatter (1/10)
altostratus bases approximatel; 10, 000 feet, Broken (5/10)cedrrus and
cirrostratus, bases inknown,

AREA VEATHER SUMMARY “ROM ATRCRATT:
Videly scattered cumlus, bases 2,000 feet, tops 3,000 to 4,000 feet,

STATE OF THE SEA:

“Tacoon Side: Wave height 2 feet, period 3 — A scconds, length 30 ~ 50

feet,
BEST COPY AVAILABLE

TAB E-3
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UMBRILIA

ENIVZTCK_RADIOSONDE OBSZRVATION

Pressure Heizht Temperature Dew Point

GHllivers) (Feet) __ (°C) (°c)
1010 Surface 30.2 22.8
1000 310 24,5 18.2
911 2,986 19.8 16.5
873 4,200 12.8 13.2
850 4,840 19.2 04,2
845 5,118 19.2 01.2
786 7,152 15.2 0¢.8
700 10,340 10.2 04,2
667 11,5880 07.8 -01.2
230 13,222 04.2 01.2
800 14,490 02.8 -02.5
577 15,518 01.5 -17.8
5321 17,717 -03.5 -14.2
507 18,563 ~04,5 -21.8
500 19,260 -04.,8 Miss
400 24,940 -14.5 Miss
300 31,880 -29.,2 Miss
250 36,050 -40.2 1iss
200 40,9510 -52.0 Miss
150 45,810 -66.0 Miss
101 54,450 -80.0 Miss
100 54,300 -78.8 Miss
073 61,050 ~72.0 Miss
069 52,205 -57,0 Miss
080 64,8457 -57.0 iiss
050 58,130 -61.2 Miss
047 89,930 -59.0 Miss
036 75,174 -58,0 Miss
025 82 ,R6& bRO-48,2 Miss

BEST COPY AVAILABLE

/78



IMCRELLA

ENTETOY UTI'DS_ MLOFT OBSERVATICN

Height Direction Velocity
{Feet) {Derrees _(Fnots)
Surface (8 ©6O 20
1,000 050 23
2,000 080 21
3,000 070 21
4,000 080 22
5,000 080 24
6,000 0c0 24
7,000 100 18
2,000 100 15
9,000 100 17
10,000 100 21
12,000 110 16
14,000 120 13
16,000 100 08
18,000 120 04
20,000 070 06
22,000 100 02
24,000 00 02
26,000 050 05
28,000 050 05
30,000 050 05
32,000 320 08
34,000 %30 11
35,000 280 o7
33,000 210 3 .. o TE
40,000 220 12
42,500 2¢0 14
45,000 270 13
47,500 280 12
50,000 280 09
52,500 ° 250 04
55,000 130 07
57,500 130 07
80,000 B /yo S8 06 j*ﬁ
85,000 ®wsofe 21 =3
70,000 100 17
75,000 100 39
80,000 100 50
85,000 020 50
90,000 0c0 54
95,000 0S0 55
100,000 070 52
105,000 0¢0 51

177
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1 |
A—Smﬁary s MAPIE Event, Operation HAHDTA(!\
Be=Forecast Fallout Plot
C-—-Trajectory Flot
DewAir end Surface Redex
B—1. Forecast Hodograph
2. Shot-time Hodograph |
3. Weather Surmary ‘ ?
F—1. Radiologlcsl Surface Survey, H+1 Hour o
2. Radiological Surface Survey, H+10 Hours

~ 1EL



ke

MAPLE EVENT

OPERATION HARDTACK

1. The MAPLE device was detonated south of Fox Island, Bikini A%oll,
at 0530M, 11 June 1958. The cloud rose immediately to 40,000 feet, and it
was tracked by radar from the USS Benner, By H+20 minutes, sircraft reported
the top at 52,000 feet. Readar oloud information was excellent, and by H+30
minutes a definite sheer was noticed. The upper portion of the eloud, from
15,200 feot to 47,000 feet, moved east and spraad south. The smaller, lover
portion of the cloud had definite westerly movsment,

2. A P2V aireraft (Wildroot 10) reported over Nan at H+30 mirutes,
and it was vectored from Nan to How to Cboe to Uncle to William to How.
Only background was recorded. Tracks from How to Bravo and from How due
west were made. At the extreme west, a field of 1,500 mr/hr was ercountered,
which gave the saempler an estimated 100 mr/hr continuous background reading.
Since the upper cloud movement to the sast constitued a possible hazard to
Nan, another P2V aircreft (Wildrcot 15) was scrambled at 0710M. The first
P2V vas placed in an orbit east of Nan by 10 miles, Fallout from the vast
never did materialize, and re-entry hour was declared at 0945M. The area
vest of the lagoon was placed under radex control and surveyed by the sem nd
P2V until 1200M,

3. Hglicopter surveys were initisted at 0700M by TU-6 at Nan, Negative
readings were obtaineh along the socuthern chain, but resdings of from 28 r

to 480 r w-re recorded on the islands adjacent to ground zero.

TAB A

183
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4, It is estimated that all fallout fell within the forecast fellout
arsa, The fallout plot was oriented on a true bearing from ground zero of
280 degrees, Considerable rain shower activity through H+24 hours dimin-
ished the carrying effect of the lower tr:de winds.,

5, Excellent cormmnications, well-defined radar cloud information,
and positive eircraft (P2V) control contributed to the success of this

operation.

.,,;AH
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RESULTANT WINDS AND
SURFACE RADEX
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SHOT=TIME HODOGRAPH
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Foti . KADIOLOC ica Sapety AW 4o 43

7, San ‘rancisco, California
Reporc=Dperarion #arymack.
Ver. T 13 June 1958

BIKTIIIT OBSTRVED WEATIZER FOR 11 JUNE 1958

SURFACE TEATITA:

Sea Level Pressure 1010.5 mbs

Free Air Surface Temperature 80.7° ¥

Wet Bulb Temperature - 18.0°F

Dew Point Temperature 74,00 F
Relative Humidity 81%.

Surface Wind ‘ 070° 22 knots
Visibility 10 miles
Weather None

CLCUDS:

Scattered (4/10) cumulus, bases 2,000 feet., Scattered (2/10) alto-
curmlus, bases 8,000 fest., Scattersd (3/10) cirrostratus.

STATE OF THF. SEA:

Open Sea: llaves from 070°, heizht 5 feet, period 5 seconds, length
80 to 100 feet.

lagoon near Fox: laves from 0709, height less than 1 foot, period
1 to 2 seconds,

' 2perature: 829 : A TLAB!
Sea llater Temperature: 829 F. BEST COPY AVAILABLE

A
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MAPLE

BIFINT RADICSONDE, OBSERVATION

Pressure Height  Temperature Dew Point

(tillibers) (Fest) . .[20_.. ) I
1011 Surface 26,8 23.5
1000 360 25.8 22.5

933 2,231 20.5 19.2
850 4,950 15.8 14.8
820 6,004 15,2 13,2
754 6,923 18.2 09.8
720 9,580 11.5 -11,8
700 10,390 10.2 ~07.2
620 13,648 02.8 -01.2
500 14,530 1o ©0/.0-02.8
515 18,405 -05.83 -0.8
500 19,270 -07.2 -13,2
478 20,274 -07.5 -19.5
458 21,489 -09.5 -24.,5
432 22,923 -13.2 -18.2
400 24,890 ~156.2 ~30,2
323 24,951 -16,5 -32.2
234 367 2¢,860 93¢ -18.9 Miss

345 28,478 -p2.8 . -4C.2
300 31, goor y20 -30.8 1.2
252 34,502 ~33,8 3,5

SHA
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Guioaal

BIXINT, WI'DS_ALCTT CBSZRVATION

Helght Direction Velocity
[Feet) (Degrees _(¥nots)
1,000 030 20
2,000 080 21
3,000 ose ofo 20
4,000 100 19
5,000 110 195
6,000 120 19
7,000 130 16
8,000 140 17
¢,000 130 17
10,000 130 13
12,000 100 21
14,000 080 18
12,000 050 21
18,000 120 25
20,000 140 24
29,000 150 23
24,000 130 11
2¢,000 250 10
28,000 230 15
30,000 270 17
39,000 220 21
357000 e 2 gEsT CoPY AV \ILABLE
33,000 270 20
40,000 £70 29
42,500 230 20
45,000 310 21
47,500 340 18
50,000 530 17
52,500 340 11
55,000 030 04
57,500 090 08
30,000 100 12
35,000 070 o6
70,000 090 18 .
75,000 090 23 SFE P
80,000 090 50
85,000 090 30
20,000 090 ¢S

191



A . ) e .

A
/13

g

O Imitdel. Helteoptar Survey

R

L Uvapor BN ATOLL R

o
>
P
BEST COPY AV VLABLE

m4B F-1

110630M_to 110735M
June.



¢ e ,,,\..o.,ﬁ.

T3

-

vooN

.

PR

o

- T M TN

L 4

RN e .
P P o
P ) ,
. ) g G i N .
: v, o i -
: . : - o ‘ . L
. S . r B
S . o e
' " ar & . -
- B

v .- L
. . ER . A
. 2 ' : ~ A .
v PO : e R ¢ L. L o
PR . ) . . R
R “ . - - , ; .
. Yo (SRR N B . § .
‘ IR . R - .
“ ) ‘ : .. R

A

. i

"MAP OF BIKIN ATOLL

" MAPIE EVENT

v

© .
N Y

-

e

mo&cm_m ‘Helisopter Survey, H+1C Hours

i

111630M June

s i ')

AVAILABLE

OO Py

B TEEE

[ 1¢

TAB F-2






Iap

INDEX

A—~Surmsry, ASFEN Event, Operation HARDTACK

\
B—Forecast Fallout Plot

Co-Trajectory Plot
DewAlr and Surfuce Radex

E—1.
2.
3a

F—1,
2,

Forecast Hodograph

Shot-~time Hodograph

Weather Summary

Radiological Surface Survey, H+2 Hours
Radiological Surface Survey, H+7 Hours

[ 7€



-

ASPEN EVENT

OPERATION HARDTACK

1, The ASPEN device was detonated on a barge 3,000 fest southwest of
Charlie Island, Bikini Atoll, at 0530M, 15 Jyns 1958, Radar establishad
tha cloud height at 48,600 feet; alrcraft estinated the tor at 55,C00 feeh:-
Within thirty minutes the cloud hsd roved well to the northwest of the lagoon-

2, A P2V airoraft (Wildroot 11) reported over Nan at H+30 minutes, and
it was vectored scross the sasitern ssction of the lagoon. Only background
readings were recorded. At 0645M; the P2V had ssarched the entire lugoon,
and the highest reading vas made two milas sast of ground gero: 5.5 ar/hr.
Re-entry hour was declared at O7COM.

3. Tuo helicopters tock off from Nan at 0730M, and negative readings
wers reported at Wi{lliam and How., A second detailed survey was cornducted
at H+7 hours,

4, PFallout wass predicted slong a true bearing of 300 degrees for a
distance of 200 miles. It is astimated that all Tallout fell within this
8yan ,

5, Exeellent communicatinns with thae USS Bsnner contributed to ths

suecess of this event. .
e ih

TAB A | | /97




83

| M e
1 2000
; L)
{ 28
! "
!
|
i ~
: 2% .
! -
o .
1 KN -
o
R %00 2000
i , N
. - » )
e
000

2900

Airap Mlep)

R TN

.u‘,__ A by,
nlufun

Mithy

MAPLE EVENT

FALLCUT FORECAST

29

Meuperon |
Motyeran t As,

Woiha Ak



- o
_ kA
. - =
4 L | o0 3
\_ M4 Q\.o WAKE
ﬁ e - . 4
o 30,0¢0 \
5e* ore e L 100° - e - ’ 08¢ _._.. \‘. ere e 1° 10 e e ™ 174¢
| _ weok | [ | yodoo! | i
1 1 \ v\“*ﬂ ..
m Nl | . | | _
. gL | PR
+ T =t — & o]
" ! Ny [ opsre | ! <) |
! ~ W | . \ : | _ m ”
h } ! } H ! L |
—— 6 r - 1 _ + Ml I ,l.m
," ; ! w _ o \ “ * . | Lo |
_F A. NP . m .Lﬁ\» ! i ; i i lrgmsfi&L
1"~ e : - ~+- 1 T _, t H ! J T M i | .
! _ , ! i h j _, Taone | | b :
“ m | _ | | | ,_ A | ’ | I m
i i , ! ! _ I ! i | , o !
S RO N WU SN W 1S S S e S
' i i ! ! i . { ' : .
| } ! . , ! ., | / w i ¢ q “ | lmJ ., “
! | | i , ae! epY w ” >
v _ -..wl.il,J : — dré oo Lyt - m . ! I“fBT? .?L
_ _ A2 _, i _ “ | ,_ ~ m _ m -
G St A “ m IR “ j
o e e N T T T T
» : - ¢ ——+CN | rownar RONGERIK | _ | _
~ i 1N W ! Q o auTIRIK | Rv _
O T S S D U U SN S 4 SUUUSNOY (S E Dl QU — S
| . _ | , | m _ | “ | |
; : | ! M m , ~ WOTHO ! _ M , i w | |
0 -+ - - UJELANG —+- b = o e e n_ et _ e S i S l._
! “ v i ! ' : i , _ _ _
" i " KWAJALEIN ; i | |
M | ! | ” | ot w m | :
vofw - —_ h — + ﬁ b - l»l_*‘klln,*I . .__J.\J I * .- !\‘%.kl Illrllll»lln
b | | | ! , | | “
. | Aerev EVENT R I T
b oo B - e e .- e e e e R R ol(\l* — ﬂw - e —
) ,, , R S S e | 1 ! ,
w . R .vmmf.mb ! ﬁm ‘ MAJURO
i h 1 St P AU .” oars ! . ‘
—— e — e —y - JEUE S UUI CUV R, DR SO U Y U DS UV UPUISt SyRPR N S 4 e O —
Pk g , | | | n | | | . .
, : ! ; A | i ! : ,
ﬂ _ . ; | _ : “ ' JALYY _ ! H !
fl e R S 5 S o fnilﬁ - ,d — -
i | , ! ” | { j
W N : __ ,, KUSAIE _ M | w _ | | |
| . : ry . ! ' i :
| S T SRS SR b L S , i

[ 99



~ HODOGRAPH - o
' RESULTANT WINDS. AND
" SURFAGE RADEX" ..

90 g9q 70

BEST COPY AVAILABLE
ASPEN EVENT \ :

Surface ani Adr Radex

TAB D

2060



HODOGRAPH
~ RESULTANT WINDS AND

It
E PY AV AT ARTE
ASPEN EVENT BEST €O
Fcfecast Hedograph
150530M June 2.0\

TAB E-1



HO DOGRAPH

RESULTANT WiNDS AND
SURFACE RADEX

ASFEN EVENT BEST COPY AVAIL

Shot~time Hedogreph
1506C0M June

TiB E-2

ABLE

2V



R, 37?3:{5»5& DucLean.

|

PR

, HEADQU,RTTRS

JOTIT TASK CRCE SEVID
4,69 3264 B 7/7 © LPD /AR77, San Francisco, California

AT v,we'*l

I‘”"Rgﬁ§19£QQﬂ£5¥¢Sh§¥51:££ 13 June 1958
Reeoer=Dpensrion Haeoree\) ol

ASTTH
BIKINT OBSERVED 'BATIIZR “CR 15 JUHE 1

SURFACE, MEATFTR:

Sea Level Pressure 1011,1 mbs
Free Air Surface Temperature 81,3° F

Vet Bulb Temperature 75,20 F

Dew Point Temnerature 74,0° F
Relative Humidity 78%

Surface Wind 050° 18 knots
Visibility 10 miles
Weather Hone

CLCUDS:

Scattered ’5/ 0) curmlus, bases 2,000 feet, Scatiered (1/10) strato-
cwrmlus, hascs 4,000 feet, ocatterpd (1/10) eltocurmlus, hases 8,000 feet.
Scattered P/lO) cirrus, heicht unlmown,

DA VEATHER SURMRY CR ATRCRATT:

Yor-al trade cumulus, clear above, Jlircraft too hi~h for reading of
base and tomns.
am AT“ nﬁ r‘{w-\ Sv-\

oy

LLI

!

Opnn Sea - Uaves from 070°, heipght 4 feet, period 4 seconds, length
50 feect,

Lagoon: Yaves frou 070°, height 3 feet, period 4 seconds, length
30 feet,

itk

REST COPY AVAILABLE

/ TAB -3 203



AZPEl

ASTEN

SIKINI RADIOSCIDE OBSERVATION

Pressure Height Temperature Dew Point
{Milliters) (Feet) ___(°0) . __(%€) .
. 1009 Surface 8.9 3.2
1000 331 23.1 22.8
©20 2,723 20.1 18.8
850 4,977 17.1 15.1
756 8,238 12,7 09.0
722 9,514 0c.4 02,S
700 10,318 08.2 -0C,5
682 11,122 07.5 01.2
613 13,976 02.0 -08.2
200 14,448 01.2 -0%.2
588 15,002 00.5 . -05,5
552 15,713 -0t,2 -2Q5
513 18,502 -05.2 -15,2
500 19,203 -02.2 -17.5
450 21,030 -09,2 -25.2
400 24,813 -18.5 =-23.2
377 R5,R2%53 -22.2 -25.2
300 31,0650 -52.8 2.5 ,
285 34,482 -~39.5 ~47.2 - oY LY ATLABL
250 35,774 43,0 Miss BEST COIA \ E
200 40,571 -55.0 liss ?
150 46,378 ~70.2 Miss
110 52,411 -8C.0 Miss
100 54,058 -72.8 Miss
038 51,338 ~77.0 Miss
035 32,254 -72.0 Miss
056 85,108 =37.0 Miss
050 37,335 -68,8 lfiss
028 79,304 -54.,0 1ss

aeesin e XS

piin
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BIXINI WTDS_IOFT, CBSTRYVATICY

e Gagrtgyndyilibupytndiau i)

Height  Direction JYelocity

[Feet) (Desrees) (Frots)
Surface 050 i8
1,000 070 19
2,000 080 18
3,000 0S0 18
4,000 070 18
5,000 0€0 17
5,000 100 19
7,000 - 110 19
8,000 110 19
3,000 120 20°
10,000 110 B/
12,000 110 14
14,000 120 09
13,000 110 11
18,000 120 11
20,000 120 11
22,000 140 18
24,000 150 19
25,000 150 21
28,000 150 21
30,000 150 23
72,000 170 25
3., 000 170 25
~g,0C0 170 25
28,000 170 23
0,000 150 23
42,500 170 24 ,
45,000 130 20
47,500 130 23
50,000 170 27
52,500 130 20
55,000 110 14
57,500 180 07
80,000 150 % © 7
35,000 0%0 2%
70,000 00 25
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~NDEX
TAB

A—_Summary, WALNUT Event, Operation HARDTACK
B—Forecast Fallout Plot
C—-Trajectory Plot
De—Air and Surface Radex
Ew1, Forecast Hodograph
2, Shot=time Hodograph

3. Yeather Swmary
F—-Radlologicel Surface Survey, E+8 Hours
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WALNUT EVENT

OPERATION HARDTACK

1. The WALNUT device was detonated on a barge 5,000 feet southwest of
Jenet Igyand, Eniwetok Atoll, at 0630, 15 June 19.8. Cloud height inforna-
tion and control of the P2V was ineffective during the first half hour
because of lack of cooperation from Eniwetok A40C, Cloud height was estab-
lisked at 61,000 feet by aireraft report, at H+3n minutes. Radar cloud
Information was not available,

2. The P2V atreraft (Wildroot 2) was relsased by AOC to perform the
search at H+1 hour. A quick ssarch of the lower lagoon area was made, and
Hwo .tracks from Leroy (040 degreses and 350 degress) were accomplished to
permit ncss cona recovery operations to comrence, The highest reading
va3 nade over the reef three miles southwest of Alice: 2 r at 0755M. The
c¢loud had moved raridly to the ncrthwest and ra-sniry hour was declared
at N830M, L, mieeee)

3. The helizopter survey commenced at 0905M, Only background was
recorded with the exception of tke northwest chain, whieh ranged from
500 mr/hr to 30 mr/hr in the water near Edna.

4o The P2V wes vectored to the west for fifty miles, then placed in
an orbit east of Eniwetok for %we hours,

5. I4 1s estimated that all fallout fell within the predicted area.
BEST COPY AVAILADLE

TAB A
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HODOGRAPH

RESULTANT WlNDS AND
SURF'ACE RADEX -

- oo
4.

WALNUT EVENT

Surfroe and Alr Radex

TAB D 2.3
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WALNUT EVENT
Mot-time Hodograph
© 150600M June
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Yot

.Ck8-326v Box 77
R 4. toc.ostch_n._.,Sn-Q'_:En»u

anauz:ibmagggs:muez4Eﬂyzzach-
JooL. T

WALIUT

ERADQUARTERS
JOINT T.ASK TORCE SEVEY
APO 437, San Francisco, California

13 June 1€58

ENTVETOK CBSERVED UEATHER FCR 15 JUNS 1658

SURFACE VEATH:R:
Sea Level Pressure
Free Air Surface Temperature
Wet Bulb Temperature
Dew Point Temperature
Relative Pumidity
Surface Yind
Visibility
Weather

CLCUCS:

Scattersd {4/10)-cuwmlus, bases 1,300 Teet.
altocurmlus, bases, estimated 8,000 rezt.

AREA VTATHTR SUMPY FROM ATRCRAFL:

Broken (3/10) fractocumilus and fractostrata,
Broken (8/10 - 7/10) curmlus and stratocunmlus,

\

1011,0 mbs

80,8° F

77.0° F

75,0° F

84

0¢09 17 ¥mots
10 miles

None

Droken /7/10) altostratus-

bases 1,200, tops 5,500.

“ases 1,300, tops 7,000 to

8,000 feet, Broken (7/10) altostratus and sltocurulus, bases 20,000, tops

2,1000 feet. Droken (C/10 - 7/10) cirrus,

rloderate turbulence arnd St Tlinots fire.

STATE OF_TIT: SEA:

Sases 30,000, tops 35,000 feet.,

Oper. Sea: 'aves fron 030°, height 3 feet, period 4 seconds, length

30 to 40 feet.

1

Lagoon near Janet: Vaves 3 foot hizh, period 1 -2 secords. OSwell
3 foot - 1 foot, period 4 seconds, length 80 to 100 feet,

TAB E-3
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WALSUT

__,NI‘ETO" n. DT(\ ‘1"1 D"‘ .W'D(ﬂﬁ-v\m-roy\r

Pressure Height Temperature Dew Point
(Millivars) (Feet) __._°C)__ . (°C) _

1010 Surface 25,2 22,5
1C00 310 R4,2 21.3
850 4,910 14,8 13,2
7¢8 5,348 12.0 0.5
753 8,202 0¢.8 02.8
700 10,240 07.2 -01.2
372 11,417 05,5 -10.8
529 13,123 02.5 ~04.,2
300 14,350 00.5 -07.5
553 13,240 ~02.8 -02.8
500 19,030 ~03.5 -11.,5
400 24, 630 -15.2 -22.2
300 31,440 -34.5 12,2
270 34,053 ~0.2 5658 MI<S
250 35,550 -24,0 Miss
200 20,330 ~57.0 Miss
150 “,140 -£3.0 Miss
104 53,430 -7%.0 Miss
100 53,209 € 7 ©-73.0 Miss
084 57,618 -76.0 Miss
072 20,555 -79.0 Miss
Q70 21,083 -8,0 Viss
058 c4,7280 -70.0 Miss
055 ﬂ5 703 -75.0 Miss
0S0 ,336-?40-37.8 iss
043 GC,SOO -37.0 iliss
0 70,257 ~22,0 Miss
037 75,920 -53.0 Miss  BFS WPy LV AL AR
073 75,197 ~70.0 Viss EST COPY “VAILADLE
029 78,804 -52,0 Miss
028 7¢,029 -52.0 liiss
025 e1, ) %20 360 -54.0 Miss
013 GG,J? ~42.0 Miss

2.7



TNTUETCOK VTIPS, ALOFT_CBSERVATICH

Heirht Direction Velocity
(Feet)  _Decvees)  Kots)
Surface se0 070 w/
1,000 070 Y
2,000 080 18
3,000 090 19
4,000 0c0 19
5,000 020 17
3,000 00 15
7,000 00 13
8,000 0c0 13
9,000 100 13
10,000 100 13
12,000 0°0 13
14,000 110 15
16,000 110 20
18,000 110 20
20,000 110 18
22,000 150 1%
24,000 1cC 0
23,000 200 13
23,000 190 19
30,000 130 25
32,000 170 25
22.,000 180 25
33,000 150 20
78,000 200 23
£0,000 210 2%
42,500 120 17
45,000 150 14
47,500 120 12
50,000 140 14
52,500 130 12
55,000 110 o8
57,500 100 11
60,000 080 17
35,000 100 27
70,000 090 25
75,000 00 42
20,000 050 50
85,000 00 30
50,000 0SC 52
O55080 74, 000 050 64

21€



ENIWETOK ATOLL N
NORTH PACIFIC OCEAN

BOGON
{irene)

TEITEIRIPUCCH] BOGAIRIKK
) (Helen)

SANILDEFONSO
{Zdna)  COCHIT

(Dalsy

UilNBAA(RlKKl)J

Kate
BOKONAARAPPU

RUGCH!
(Mary)

{Clara

BOGOMBOGO 4
(Billﬂ
BOGALLUA : : ] RUJORU
. ) N
(Alice) 2000 22 A?sn:% “\ £BERIRU (Pear
- (Ruby)
v N\ BIVIRI
) AR (Tiida) ROJOA
{ A RN (Ursula)
Veceen - .53‘\ . AARAANBIRU
RN (Vera) o iraal
\\\ {wilma)
PHOTO Towen___,r R RUNIT
~\‘\\\ (Yvonne)
CORAL MEAM M
(Oscar) )\ (Zona)
ALL REAPI”GS IN \\\ {Sam) rom)
Pid \
”R/HX GﬂOU/VD LEVEL - \\\ : °";‘ UR1AH
\. \ Van CHINI
AS OF 1400 , 15 JUNE, /953 AN ANTVARNIT it
\ \\\ (Bruce)
o \\\ CHINIMI
P 4 \\\ (Clyde)
’ \\ JAPTAN
w_g:g) 60 1 \\ . (Dovid)
‘ X DEEP ENTRANCE
GIRIINIEN & JIERORY
(Kd"\) l' \ (Rl!)
! PARRY
RIBAION A (Eimer)
{Vomes)
S A ENIWETOK
i ] s
_ L-." - 'l’ : \:\
(Menry) ’
IGURIN _ i
(Glenn) BEST COPY AY AJLABLE
% Reading for Mack Photo — — — — L/MITED RADEX
' Tower a$ of 1000, IS June. '
UL ADE
. FULL RADEX

Radiological Surface Surveys, H+8 Bours -
=219

TAB P






]
A=-Summary, LINDEN Event, Operation HARDTACK
B—Forecagt Fallout Plot
C~-Trajectory Plot
Du-Air and Surface Radex
E—1. Forecast Hodograph
2. Shot~time Hodogreph
3. Weather Summary
F—Radiological Surface Survey, E+2 Hours

=
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LINDEN EVENT

OPERATION HARDTACK

1. LINDEN was detonated at 1500M; 18 June 1958, on a barge located
ore mile west of Yvonne Island, *
the cloud to rise to 20,000 feet, then to stsbilize at 19,000 feei- The
weather radar on Fred and the cleud sumpling aireraft were both used to
follow the cloud movement.

2, The main body of the elcud moved northwesterly, passing over
Mask and the northwestern islands from Alice to Janet, Het movement was
¢nly seven knots in speed, with the result that the lagoon was not clsared
un%il H+2}, when Re-entry Hour was declared, The P2V was used to follow
the south edge of the cloud as it moved off, The plane was then vectored
for a f£inal sweep of the northern half of the atoll just before Re-sntry
Hour, ard the only significant rssdings obtained were near ground zsro.

3, The initial helicopter survey was cut short due to approaching

darkness, A detalled survay was made at 0515H the naxt morning, and signi-

ficant readings wers obtaired only st the islands mentioned above. They

ranged from 10 r at Mack to 24 mr at Janet,

4o The predicted fallout plot was in a very narrow arce along an axis

of 280 degress from ground zero, The actual area was scmewhat wider ard

fell between the radials 270 degrees and 320 dagrees, for a distancs of

approximately forty milea, All signifieant fallout fell within the publiched

hazard area. e -
? BEST COpP (R AT

1 vt

TAB A
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1, 37% DeErEwnss Wucisas

/%Lérbcy
Lol HCADQUARTERS
- SV JOTT TASK FORCT STVEN
o u,a 32¢y Box 7/> . APO 457, San Francisco, California
1.Uuut'&&&_‘&&?@@?ﬂ:&gﬁﬂ»ﬁnnu,. N
Revoar q?imbﬂ.#anmn Joex
TIDEN

ENTSTOK OBSERVED UEATHEIR "CR 18 JUI'E 19583

SURFACE TATHER:

Sea Level Jressure 1010,2 mbs
Free Air Surface Temperature 88,10 ¥
et Bulb Temperature 77.71° F
Dew Point Temperature 77,5 T
Relative Fumidity 71%
Surface Wind 090° 13 knots
Visibility . 10 miles
Vleather None

CLOUDS:

T Scattered /4/10) cumlus bases 1,800 feet. Scattered (1/10) cirrus,

bases unknown,

ARZA WZATH R SITIi*RY FROL. AIRCRAFT:

Scattered cumulus, “bases ¢ 2 200 feet tops 5,000 feet with occasional

tops to 7,000 feet.

STATE COF THE SZIA:

Open Gea: Vaves from 080°, heicht 3 feet, lengsth 30 to 40 feet, reriod

4 seconds.

Lagoon: Sea waves negligible, swell less than 6 inches hi~h, period

4 seconds, length 50 to 80 feet,
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LI'DEN

ENIVETOK RADICSOIDT PBSTRVATTON

Pressure Height Temperature Dew Point
(H1liters) (Teet) __(9C) _ (%) _

1010 Surface 28.2
1000 310 7.5

80 3,642 15.2

850 4,950 18.2

704 10,171 10,5

700 10,340 10,5

392 10,530 10.5

645 12,586 08.2

521 13,550 04.2

618 13,714 03.5

500 14,490 02.8

589 14,961 02,2

567 15,978 01,2

500 19,260 ~04.7

424 23,425 ~-18.2

404 24,639 -15,8

400 24,910 -16.2

366 27,074 ~20.2

300 31,800 ~3om—3).7
250 35,2850 -41.4

200 40,790 ~S@y8 -5 32
150 A3, 06 0558 -66.7
104 53,806 -80,0

100 54,508 ¥92-77.3

888 O?¥ 55,643 ~73.0

080 58,766 ~76,0

050 68,080 -57.3

037 74,278 ~50,0

025 82,450 -53,0

23.2
22.5
15,5
14.5
02.5
00.5
07,2
-08.2
-13.8
-06,5
-08,2
~05.8
-12¢.2
Miss
-29.8
-R24.,2
-25.8
~35.2
Miss
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| ENTUSIOK_WINDS_ALOFT OBSLRVATION

Helght Direction Velocity
{Feet) (Dezrees)  _{Knots)
Surface 808 /) © e/l
1,000 090 15
2,000 100 12
3,000 120 10
4,000 120 10
5,000 120 08
5,000 120 08
7,000 120 04
8,000 120 04
9,000 M8 /70 ise 0 &
10,000 100 13
12,000 110 12
14,000 140 10
13,000 130 15
18,000 110 21
20,000 100 17
22,000 100 15
24,000 120 10
25,000 140 12
28,000 080 13
30,000 060 13
32,000 030 13
34,000 040 16
33,000 070 18
38,000 050 10
40,000 320 06
42,500 260 Q7 D .
45,000 G20 3¢ o0 2 s OV e T T
47,500 840 11
50,000 030 06
52,500 <0 09
55,000 120 13
57,500 120 10
50,000 100 14
55,000 090 52
70,000 100 33
75,000 120 35 -
80,000 100 42 Lpandh
85,000 0¢0 55
90,000 090 GO
95,000 090 74
100,000 100 o5
105,000 090 76
110,000 0c0 112
115,000 090 120
120,000 090 122
125,000 090 123
130,000 090 117
135,000 0%0 108
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