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LEGEND

o From Available Data

No Available Information

NA Not Applicable



Event

Station No.

Date

Shot Vehicle

Site

Vehicle Materials

Steel and Iron

Aluminum

Copper

Lead

Paraffin

Manganese

Misc. Metal

Plastic

Asphalt Roofing

Wood

Concrete

Coral Sand (Ballast)

Silica Sand (Ballast)

.. c---%
.

. . .. . . . .
-t” ,.s, i %

TEST PROGRAM DATA

OPERATION IVY

Height of Device above Surface

Depth of Water

Crater

Depth

Radius

Mike

1

November 1, 1952

Steel Building

Flora

538, 917 lbs

12,794

3, 778

2, 825

1,658

10, 107

30, 532

688, 65o

NA

NA

35 ft

NA

164 ft

2,845ft

Remarks

1

Ge?d5?-I’BE’N’F*;AL



Event

station -NO<

Date

shot -vehicle

site

CIPIZRATI.ON CASTLE

vehicle Materials

steel and ErcQn
Aluminum

C#cqper
Lead

Paraffin

Manganese

Misc. Metal

Plastic

Asphalt Rcm.firlg

wood

concrete

Coral Sand (Ballast)

silica sand (Ballast.)

13ravc)

.20

March 1, 1954

Steel Building

Charlie

3, 000

3’7, 000

1,231,000
NA

N-i%

Height of Device above surface 16ft

Depth of water

crater

Depth

Radius

Remarks



.

Event

Staticm NC),

Date

site

‘TEST PROGRAM DATA

vehicle Materials

steel and Iron
Alu.minw-n

Ch3pper

Lead

Paraffin

.MZmgane s e

Misc. Metal

Plastic

Asphalt Roofing

wood

concrete

coral sand {Ballast)

Silica Sami {Ballast)

C)PERATIC3N CASTLE

Rome c1

Height of Device above Surface

Depth of water

crater

Depth

Radius

Remarks

March 2-7, 1954

Barge

off C2M.rlie

!518,000 H3s
o
cl
o

25, 000
0

44, 000
0

(1) In Castle .?3r.avcI Grater



Event

Staticm No.

Date

shot vehicle

site

Vehicle Materials

‘TEST’ PRCIGRAML DATA

OPERATION CASTLE

. . . .... ...

steel and Iran
Alwminm

Cmppe r

L@ ad

Paraffin

Manganese

Mist, .hf.etal
Plastic

Asphalt Roofing

wood

concrete

coral sand {Ballast)

Silica Sand (Ballast)

K(2OII

April 7, 1954

steel. BUikling

‘Tal”e

118, 000 lbs
3, 00(3

2, 000

1, (300

24, 000

494, 000

..

Height of Device abcwe surface 14 ft

.Ikq3tl-l of water NA

crater

Depth

Radius

Remarks

28 ft

330 ft

. .

.. +,_

4



st.aticm No.

Date

shot -vehicle

site

-vehicle Mat.erii%ls

TEST FROGRAM. DATA

OPER.A’TIC31N CASTLE
..

steel and Iron

AIuminunl

Chppe r

Lead

Paraffin

Manganese

Misc. Metal
Plastic

Asphalt Roofing

-wood

concrete

Cm-al Sand (Ballast)

Silica Sand (Ballast)

l-kigkt of Device above Surface

Depth of Water

crater

Ikpth

Radius

Remarks

union

3(3

April. 26, 1.954

Barge

off Dog

58’4, 000 1?3s

c1

o
16,000

42, 00(3

153, 600
16’7, (-)00

o

16 ft

90 ft

250 ft

1, 500 ft

5



Event

station No.

Date

shot -vehicle

site

TEST PROGRAM DATA

Vehicle Materials

steel and Iron

Aluminw-n

capper
Lead

Paraffi.I-l

?v’bng,ane s e

Misc. Metal

Plastic

.ASphalt Rmfing

-wood

concrete
coral sand (Bd.h?ist)
silica sand (Bamast)

Height of Device above Surface

Depth of water

crater

Ik.pth

Radius

Remarks

May 5, 1954

Barge

off Dog

16 ft

24:3 ft

6



Event

station No.

Date

shot vehicle

site

vehicle Materials

steel and bon

Al?u-ninux’m

copper
I-& ad

Paraffin

Mangane S e

Misc. Metal
mastic
.ASphalt RCmfing

wood

Cklncr’ete

‘TEST PROGRAM DATA

J.(3

May 14, 1.954

Barge

cm Gene

416,625 lbs

20, 000

coral sand (Ballast)
Silica Sand (Ballast)

Height of Device above surface

Depth of water

Crater

Deptl’-l

Radius

Remarks

16 ft

130 ft

(1) In Ivy Mike crater



Event

station. No.

Date

shot -vehicle

site

Vehicle Materials

TEST’ PRC3GRAM DATA

OPERATION REDWING

steel and Iron

Aluminum

Cbppe r

Lead

Paraffin

Manganese

Misc. Metal

Plastic

.ASpi’dt Roofing

-wOckl

concrete
cord sand (Ekauast)
silica sand (13a.mist)

May 2], 19!-56

Airdrop

cm C2-larlie

Height’ of Device above surface 4, 32(3 ft

Depth of water NA

crater

Depth

Radius

Remarks

NA

Nil

.,. ..-’
..-

8

. . . .



Event

station No.

Date

Shot vehicle

Site

-vehicle Materials

‘TEST PROGRAM 13A’T.A

steel and Iron
Allm-linurn

Cbppe r

.Le ad

Paraffin

Manganese

.Iwsc. Metal

mastic

Aspl-dt Rcmfing

‘wood.

concrete
coral sand. [EMbast)

silica ‘sand {Ballast)

C)PERATIQN RIZDWING
..

Zuni

H.eifj=.Itof Device above Surface

Depth of ‘Water

crater

Depth

Radius

Remarks

May 28, 1956

steel .13uihiing

‘Tal-=e

8, .500

9 ft

NA

9



Event

staticm No.

Date

s-hot vehicle

site

vehicle Materials

TEST P.ROG’RAM DATA

OPERATION REDWING

steel a--d Iron
Alumir-iwm

Ck3pper

Lead

Paraffin

Manganese

Misc. Metal

p~~~~~~

Asphalt Roofing

wood

concrete

Coral Sand (Ballast)

Silica Sand (Ballast)

*.. -

June 12, 1956

Barge

off I-1og

1, 500

1-?7
..

2(3, 000
..

Height of Device above Surface

Depth of Water

Grater

Depth

Radius

Remarks

(1)

‘(l)

(1 ) In Castle Union and Yankee Craters



station No.

Date

shot vehicle

site?

vehicle Materials

TEST PROGRAM DA T’./$

steel and Iron
Aluminum

copper
Lead

Paraffin

Manganese’

Misc. Metal

Plastic

Asphalt Roofing

wood

concrete

Coral Sand (Ballast)

Silica Sand (Ballast)

Height’ of Device above surface

Depth of water

Crater

Depth

Radius

Remarks

3

steel ‘27(3W!2T

Ruby

4-36, 334 Ibs

2, 848

’34, 000

510

3, 963

300 f-t

N.A

13ft

(970 ft



Event

station ‘NO~

Date

shot vehicle

site

vehicle Materials

‘TEST PROGRAMJ DATA

steel and Iron
A.Iuminum

CkqDper

Lead

Pa.ra.ffin

Manganese

Misc. Metal
I!=%3stic

Asphalt R.ocding

wood

Concrete

coral sand (Ballast)
silica sand (Ballast)

Height of Device a’imve surface

Depth of water

crater

Depth

Radius

Remarks

Barge

cm Gene

416, 6251bs

2?0, 000

0

NA

NA

9 f’t

80 ft

(1) h Ivy Mike and castle Nectar crater



Stat.icm No.

Date

shot ‘vehick

site

vehicle Materials

TEST PROGRAM DATA

CIPER.ATION .RED”w’mG

steel and II-on
Aluminum

copper

Lead

Paraffin

Manganese

Misc. Metal

PIa. s.tic

Asphalt Roofing

wood

concrete

l-l

July l], 1956

Barge

off Dog

1, 500

1’7’7

,2(3, 000

cord sand (.I%amast)
silica sand {Balkst)

Height of Device above surface

Depth of water

Grater

Ikpth

Radius

Remarks (1) Tm.castle union and -YZi.nkee craters



Event

station No.

Date

shot vehicle

site

TEST PROGRAM DATA

OPERATION RE”DWING

Vehicle Materials

steel and Iron
Aluminum

copper

Lead

Paraffin

Iwangarlese

Misc. Metal
Plastic

.ASphalt Roofing

-wood

concrete
coral sand (Ballast)
Silica Sand (Ballast)

Height of Device above surface

Depth of water

... -=-=4 _

%,

Depth

Radius

Remarks

Barge

CM C21arlie

416, 6251bs

20, 000

129 f’t
2, 000 f-t

‘,-%Yq p Iw$.

.. . . . . ..J” .. . % :.. & !..

14

. . ...



Event

station No c

Date

shot vehicle

site

TEST PROGRAM DATA

vehicle .h&3t.eriids

steel and Iron
.Alumin’um

Chppe r
Lead

Paraffin

Manganese

Misc. Metal
mastic
Asphalt Roofing

-wood

concrete
coral sand (Ballast)
silica sand [13aw.st.)

CM?ERATIQ-N REDWING
.,.,

Huron

.Ehrge

off Gene

416,625 Ibs

1, 500

17’7

.20, 000

might of Device above surface

Ek@h of water

Crater

Depth

Radius

Remarks {1) h--iIvy Mike , castle Nectar and R.edwir

Apacl’-le ‘craters

“.. . .-, C.*

15

,- . ,. “,’-‘ ... . :~L



Event

station. No.

Date

Ea’-m’tvehicle

site

‘TEST PROGRAMDATA

vehicle Materials

OPERATION HARDTACK I

. .

Fir

steel and Iron
Aluminum

copper
L@ ad

Paraffin

Manganese

Misc. Metal

Plastic
Asphalt Roofing

wood

concrete

coral sand (Ballast)

silica E5am.d {13a?dast)

Height of Device above surface

Depth of water

crater

Depth

Radius

Remarks

6

May 12, 1958

Barge

off C%arl-ie

(1 ) In castle Bravo and Romeo crate 1’s

,...,

,.~-,

16



Event

station -NO.

Date

shot vehicle

site

TEST PROGRAM D.ATA

vehicle Materials

OPERATION HARDTACKT

Ko a

steel. and Iron
Aluminum

CJ3pper

Lead

Paraffin

.MMlganese

Misc. Metal
Plastic

Asphalt Roofing

wood

Clc)ncrete

coral sand {.Ballast)

silica sand. {Ekil.last)

.Height of Device above surface

Depth of water

crater

Depth

Radius

I./lay 13, 1958

steel ‘rank

Gene

70, 795 lbs

2!, 864

368

6

293
334

!58
230

11,835
2-78, 2(30

NA

NA

3 ft

N’A

171 ft

2, 00(3 ft

Remarks



Event

Istat.icn-i No.

Date

shot -vehicle

site

Vehicle Materials

TEST PROGRAM DATA

C3PERAT’IC3N HARDTACK

~

-’fel.lclwvmod

28

May 26, 1958

Barge

Steel and Iron

.A’lwx-limUn.

copper

Lead

Paraffin

Manganese
Misc. Metal

Plastic

A Sphalt Rcxxfing

wood

concrete
coral sand (Ballast)

silica sand (Ballast)

Height of Device above Surface

Depth of water

crater

Depth

Radius

(-m Janet

1, 956
1, 849

202
1, 250

20, 800

2.8, 350

392, 000

’75 ft

133 ft

960 f-t

‘Remal-ks

I.



Event

station No.

Date

shot vehicle

site

vehicle Materials

TEST PRoGR.AIi”l DATA

steel and hon.
Aluminum

Ck)ppe r

IA? ad

Paraffin

Manganese

Misc. Metal

Plastic
Aspkldt Rcmfing

wood.

concrete
Coral Sand (Ballast)

Silica Sand (Ballast)

Height of Dew-ice above surface

.Ikg3th d water

crater

Ik?pth

Radius

Remarks

8

June 11., ~958

Barge

off Fox

399, 58(3 Ibs

23,9$58
604
195

1, 900
1, 868

3:34
z, 6-7(3

17, 5( ICI

r.

394, 000



EveriE

Staticm No.

Date

shot vehicle

site

TEST PRQGR.AM DATA

C)P.ERATION HARDTACK I

vehicle Materials

Steel and Iron
J41uminum

G3pper

Lead

Paraffin

Manganese

Misca Metal

Plastic

Asphalt Roofing

wood

concrete

coral sand (Ballast.)

silica. sand (Ballast)

Hei-ght of Device a?xJx7e Surface

Depth of watt2l-

Ekpth

Radius

Rerna rks

‘7

June 15, 19!58

Barge

off Charlie

402, !532 lbs

20, 368
656
195

334.000

(1) In castle Bravo and Romeo and in
Hardtack I Fir craters

,.. .. ..... .-”., p p. . . . . .

)
e. 4 . . . %.C...”. -

20



Event

station No.

Date

shot vehicle

site

TEST F’ROGRAM DATA

vehicle Materials

steel and Iron
Aluminum

copper
Lead

Paraffin

Manganese

Misc. Metal
Plastic

Asphalt .I%-mfing

wood

concrete

coral sand (Ballast)

silica sand (13a.1.k.st.)

Height of Device ah-w surface

.& ii
-iva.h-lut

Depth of water

crater

13epth

Radius

Remarks

June 15, 1958

Barge

CM-fJanet

416,312 lbs

28, 1!57

!538

190

‘.-=--133

(1) k. Hardtack I Yellc3w.vcJcd crater

. ... W-aF=?=8



Event

Station No.

Date

S%lfatvehicle

site

,.,..

TEST PRC)G.R.AM DATA

OPERATION HARDTACK I

Vehicle Materials

steel and. Iron
Aluminum

copper

Lead

Paraffin

Manganese

Misc. Metal
Plastic

Asphalt Roofing

-wood

concrete

Coral Sand (Baliast)

~ihca f3ard (13a11.ast)

Height of Device above Surface

.Ekpth of Water

crater

Depth

Radius

.I&ernarks

9

June 28, 19!5$

Barge

Off Fox

402, 160 lbs

29, 008

654
195

478, 000



,..,
.,

‘-TEST PROGRAM .13ATA

Event

station No.

Date

SI-mt vehicle

site

vehicle Mate-rids

steel and Iron
Aluminum

copper

Lead

Paraffin

M.angane. s e

Misc. Metal

Plastic
Asphalt Roofing

wood

concrete

June 28, 1958

Barge

off Janet

409, 55(+ lbs

22, 404

350

313

1, 840

1, 82?8
.202

1, 250

20, 800

22, CIOcl

53 ft.

coral sand (Ballast)
Silica Sand (Ballast) 368, 000

Height of Device above Surface
..

Depth Of water

Grate l-

Dept.h

Radius

Remarks



station No.

Date

s-hot -vehicle

site

TEST PROGRAM DATA

OPERATION HARDTACK I

vehicle Materials

steel and Iron
Aluminum

G3pper
Lead

Paraffin

.N’kngarle s e

Misc.. Metal

.PIastic

.ASpl-mlt Roofing

wood

concrete
coral sand “(Ballast)
silica sand {13auast]

might of Device above surface

Depth of water

June 29, 1958

cm Alice

442, ’750 lbs

173
334

168

.2, 250

783

220

360
10, .304

6 ft

13ft

crater

Depth

Radius
196 ft

2, 200 ft

.Rer-narks



Event

station No.

Date

Site

Vehicle Materials

TEST PROGRAM DArTA

OPERATION HARDTACK I

steel and. Iron

Aluminum

copper
bead

.Paraffin

Manganese

Misc. Metal

Plastic

.ASphalt Rcmfing

wood

concrete
coral sand

Silica Sand

Height’of Device

Depth of ‘water

crater

Depth

Radius

Remarks

h-.,.= ‘,%., .4. ..$. ..-

cedaI-

3

July 3, 1958

Barge

CM! Charlie

1, 900

1, 703
334

z, 670

(1) h Castle Bravo and Romeo and ill
Hardtack I Fir and Aspen Craters



.

TEST PROGRAM DATA

OPERATION HARDTACK I

Event

station Noa

Date

shot vehicle

site

vehicle Materials

steel and Iron
Aluminum

copper

Lead

Paraffin.

.MZmgane se

Misc. Metal
Plastic

Asphalt Roofing

wood

Concret%

coral sand (.Ballast)

silica. sand (Ballast)

L

.J’dy 6, 1958

Lc’u H-d

off Janet

.Ekight of -Device above surface

Depth of water

Crater

Depth

Radius

Remarks (1) b--k Hardtack I Elder crater



TEST PROGRAM DATA

Event

station No.

Date

shot “vehicle

site

vehicle Materials

steel and ‘bon
Aluminum

copper
I-k-2ad

Paraffin

Manganese

Misc. Metal

Plastic

Asp-halt Rcding

wood

concrete

C3PERATION HARDTACK -i

~-’
..,- 2,

Pcrpl.ar

4

Barfje

$X% 33aker

1., 900
1,811

334
2!, 6“[0

17, 500

cord sand “(%mist)
silica. sand (Ballast) 300, 000

Height of Device above surface

Depth of Water

crater

Depth

Radius

Remarks

12 ft

177 ft



Event

station No.

Date.

shot vehicle

site

vehicle Materials

TEST PROGRAM DATA

steel and bon
.Muminum

‘Copper

Lead

Paraffin

Manganese

Misc. Metal

Plastic

Asphalt Roofing

wood

concrete

coral sand (walk-s-t)

silica sand (Ballast.)

22

off -YVonne

441, 684 lbs

280

.274

214

Height of Device above surface .

Depth of -water

Depth

Radius

Remarks



OPERATION HARDTACK I

Event

station No.

Date

shot vehicle

site

vehicle Materials

steel and Ircir]

Aluminum

cbppe-l-

Lead

F’Zu-’affi.n

Manganese

Misc. Metal

Plastic

443, 300 lbs

134

496
190

Asphalt Roofing llo

wood 8, ’900

CCmcrete

coral sand (Ballast)

silica sand (Ballast)

Height of Device above surface -

Depth of water

crater

Depth

Radius

Remarks (1) h Hardtack 1, Elder and Dogwood.

craters



Event

station ‘NO r

Date

shot -vehicle

site

...

vehicle Materials

TEST’ PROGRAM DATA

steel and Iron
.Aluminurrl

G3pper

Lead

Paraffin

Manganese

Misc. Metal
Plastic

.ASphalt Roofing

wood

concrete

coral sand ‘(Ballast)

silica sand (Ballast)

Height C9fDevice iabcive surface

Depth of water

crater

Depth

Radius

Remarks

Barge

CMf Janet

488, 000



-.

Event

station No.

Date

shot vehicle

site

vehicle Materials

... ... ,,

TEST PROGRAM DATA

OPERATION HARDTACK -I

steel and Iron

Aluminum

C’cq-qer

Lead

Paraffin

Ma.ngane se

Misc. hfktal

Plastic

Asphalt Roofing

wood

concrete
coral sand. (E$dlast)
silica sand (Ballast)

Teak

J--40

July 31., J-958

Ro Cke t.

Johnston Island

-

Height of Device a-bow surface 250, 000 f-t

Depth of water N.A

crater

Depth N.A

.R”Zdius Nd4

Remarks



-.

‘TEST PROGRAM DATA

OPERATION HARIDT’AGKI

Event

station l-woe

Date

shot vehicle

site

vehicle Materials

steel and Iron

Alwminum

C.mpper

Lead

I=araffin

Manganese

Mist , Metal

mastic
Asphalt Rcmfing

-wood

Chr-lcrete

Coral Sand (Ballast)

silica sand (Ballast)

I-bight of Device above

Depth of Water

crater

Depth

Radius

change

J-41

August 11, 1958

Rocket

Johnston Island

NA

PTA

N’./i

Remarks

32

,.. ,
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M.ATE.RIAI-+ ANALYSIS

sand 13a.l]ast-.—

The chemical composition of the crystal amber

Ballast. the Operation Hardtack, Phase I barges

silica. (Sic)z
Iron oxide (Fe~o~)
.AIm--nina (Al-p Cj)
Lime {Cao)
Magnesia. (MgO)
-1-doss on Ignition

Lime and Magnesia calculated

to equivalent C3alciurn Carbonate

@2?Kx13)
Percent 10ss in weight after’

immersion for 2’4 hours in
‘warm Ccmcentr’ated hydrochloric

acid at 800(2

The “screen analysis of the amber sand was

screen. No. 8 Percent Passing ‘

screen Ncle ]0 t? II

screen. NO. ]4 !! T?

screen ‘NO. 16 rf !1

screen Noe 20
?! II

screen No. 24 9! IT

Screen No. 30 !! !f

screen No. ’40 !1 !r

screen NO. 50 !1 !1

81.

(Silica) sand used to

was:

80’%



MATERIAL ANALYSIS Cent’cl.-

Sand Ballast

The chemical analysis of coral cores drilled on Bikini Island, Bikini

Depth

of sample C3aCC)3 Mgcx3 Insoluble residue

83 ft 9 ‘“t. (.)o’% 1. 42% 0. 40%
l15ft 98.07’ 1.84’ 0.19

Trace elements found in these cores by spectrographic analyses were

Depth

of sample N@ f-5l- E3a Si Al Fe Mn Na CT B

coral sand used. to ballast barges XJm.s manufactured frcm-.l rock removed

from the reef west of Parry Ish-d, .Eniwetok Atoll,

34


