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A- 1 INTRODUCTION

This appendix contains the reconstructed doses of 121 non-target support ships
attached to Commander, Joint Task Force One, Operation CROSSROADS. There were
dso 33 smdl navd units identified by hull number that participated but which were s0
andl that ether no permanent crew was assgned or the unit was not large enough to
mantan an officd deck log. Since no higory was avalable for these units no dose
recondruction was possble The support ships andyzed in this report are presented
alphabetically. For each ship an information summary, a history of the ship’'s
movements and a radiation report containing the calculated film badge dose are
provided.

B-1.1 RADIATION CONTOURS

The chat sections of Bikini lagoon (reproduced in Figures B-l, 2, 3, and 4) show
representative  radiation contours of the lagoon water. The "red" ling indicaing an
intengty levd of 1 R/24 hours, and the "blue" ling, 0.1 R/24 hours, are shown for
vaious times for Shots ABLE and BAKER. The recondruction of these contours for
Shot ABLE is explaned in Section 2-| of VOLUME |. Recondruction of Shot BAKER
contours is contained in Section 2-3 of the same volume.

B-1.2 INFORMATION SUMMARY

For each support ship participating a Operation CROSSROADS, an Information
Summary summarizes the ship's misson while a Bikini, the arivd and departure dates
a Bikini and the total cdculated film badge dose up to the date the ship departed the
lagoon. In addition, a ship contamination factor when departing Bikini has been
induded in each ship's summay. This factor should be used in conjunction with the
nomograph in Figure B-5 to caculae crew exposures subsequent to their departure
from Bikini. (see Section B-1.5)



B-1.3 PATH REPORT

The path report follows each support ship information summary. The report is a
liging of time and location within Rikini lagoon of the identified movements that may
be of radiologica dgnificance for each non-target support ship. While the primary
source of ship movement information is from the deck logs retaned by the U.S. Navy,
additiona information from the officid reports of Operation CROSSROADS is dso
avalable. The chronologicd operaion summay and the sdvage reports are especidly
useful. In some cases ship podtions were reconstructed from photographs taken in the
target array dfter the tests. The date time group, grid square locetion, and remarks
explaining the maneuver are provided. The time is given in day-hour-minutes and
begins 1 July 1946. All days are July (eg., 1 Aug = 32 July, 1 September - 63, etc.) for
eese of computer caculation. The place column contans the grid coordinaes within
Bikini lagoon as shown on Hydrographic Office Miscdlaneous chat number 11854,
portions of which are reproduced in Figures R-l, 2, 3 and 4. The path report tracks
each support ship until its departure from Bikini Atoll. From the path report and chart
number 11854, a graphica representation of each ship's movement history is possble.

The remarks column of the path report contains information describing the ships
activities. Expressons tha may need explandtion ae

Alongsde the physcd proximity of the two ships to one another. This phrase is
used when a support ship was next to a radioactive target ship.

Passng: This device allows a hand calculated dose to be entered into the
computer data files. It is used when a ship “passed” some radioactive
target ship, or steamed through a radioactive oil dick.

Passng Summary: Support ship doses from neutron activated target ships dfter
Shot ABLE were cdculated individudly for the dongsde periods specified
in the path report. The vaue following “Pasing Summary” is the_totd free
fidd dose in mrem encountered for the period 1 through 4 July. This dose
is multiplied by a factor of 0.7 to convert it to a film badge dose which is
reflected in the radiation report (see Section B-1.4).



Passng Summary 5 Plus The vdue following this remark is the totd free fidd
dose in mrem encountered for the period 5 July through 24 July.

The decontamination of the target ships a Bikini caused shap changes in the
rediation intengty curves. Since the "amidships" intendty curve is used to cdculae a
dose when a support ship is dongsde a target ship, two vaues of initid intendty are
derived, representing before and after decontamination. These initial values are
named for the target ship and are identified as “Ship 1" and “Ship 2", If the effect of
decontamination was not apparent, no number is attached to the target ship.

B-1.4 RADIATION REPORT

This report is a day-by-day compilation of the cdculated film badge dose for
eech ship from the various radiation sourcess Each source discussed in Section 2
(Volume 1) is tabulated for relevant days. A daly totd and cumulative totd ae dso
included. All lagoon water activity as a result of Shot ABLE had essentidly dissipated
by 4 Jduly; this provided a cutoff for reporting purposes. Any dose dfter 4 July is
accumulated under the 524 July entry. The reports are vaiable in length because the
units of CJTF 1 depated Bikini at different times. Cdculaed doses include the film
badge converson and activity apportionment factors,

B-1.5 POST BIKINI DOSE NOMOGRAPY

The pod-Bikini contamination dose nomogrgph shown in Figure B-5 dlows the
cdculation of film badge dose, due to ship contamination, accrued aboard ship after
leaving Bikini Atoll. The following assumptions are used:

1.  The contamination intendty decayed as 13,

2. Initid steaming in cleen water reduced the ship contamination intensty by
a factor of 1/2. Further reduction in intensity was due to radioactive

decay only.



Ingtructions

The average salor spent 2/3 time below deck; while above deck (1/3 time),
he was shidded from the contamination (which was & and beow the water
line).

for usng nomograph:

Enter horizontal axis at t,s the number of days after RAKER detonation
that the ship departed Bikini Lagoon.

Enter verticd axis a t, the number of days after BAKER detonation that
an individud departed the ship.

From the intersection, determine the value of the plotted function.
Interpolation may be necessary.

Multiply this vdue by the ship contamination factor when depating Rikini
(from the SUPPORT SHIP INFORMATION SUMMARY) to determine the
film badge dose in mrem.
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t (days after BAKER detonation)

1000
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70
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30

20

10

EXAMPLE :

Ship departed Bikini Atoll on 4 Aug 1946
(t*= 10. days after BAKER)

O U WU SR

Individual deBarted ship on 23 (Oct 1946
(t = 90 days after BAKER)

' Ship contamination factor when departing Bikini = 20

Enter. ..horizontal. axis at 10, vertical axis at 90.
Value of function at intersection is 5.6 (by
interpolation). Therefore total film badge dose =
{5.6)(20) = 112 mrem.

*t must be the BAKER + date when the ship departed
Bikini, otherwise . the calculation will be in error.

b oo o ki el S O L RS B
I | Hee= | - T
T TTEL L i
£ e A s ! !
. = Q- 3 r O | i
”)//ﬂ L d (2 B S <> 38 IO A O .} .
bl S o R
. bbby
2 3 5 7 20 30 50 100 200 300 500 700 1000
t0 (days after BAKER detonation)
Ficure B-5. Post-Bikini Dose Nomograph
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Table B-l. Calendar Date Conversion for Operation CROSSROADS

Calendar July BAKER+ Calendar July BAKER+ Calendar BAKER+
Date Date Date Date Date Date Date Date
Jul 1, 1946 01 Augl 32 7 Sept | 38
2 02 2 33 8 5 42
3 03 3 34 9 10 47
4 04 4 35 10 15 52
5 05 5 36 11 20 57
6 06 6 37 12 25 62
7 07 7 38 13 30 67
8 08 8 39 14
9 09 9 40 15 Octl 68
10 10 10 41 16 5 72
1 11 11 42 17 10 77
12 12 12 43 18 15 82
13 13 13 44 19 20 87
14 14 14 45 20 25 92
15 15 15 46 21 31 98
16 16 16 47 22
17 17 17 48 23 Nov 1 99
18 18 18 49 23 5 103
19 19 19 50 25 10 108
20 20 20 51 26 15 113
21 21 21 52 27 20 118
22 22 22 53 28 25 123
23 23 23 54 29 30 128
24 29 24 55 30
25 25 0 25 56 31 Decl 129
26 26 | 26 57 32 5 133
27 27 2 27 58 33 10 138
28 28 3 28 59 34 15 143
29 29 4 29 60 35 20 148
30 30 5 30 61 36 25 153
31 31 6 31 62 37 31 159
Jan 1, 1947 160 Feb 1, 1947 191 Mar 1, 1947 219
5 164 5 195 5 223
10 169 10 200 10 228
15 174 15 205 15 233
20 179 20 220 20 23%
25 184 25 215 25 243
31 190 28 218 31 249
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SECTION B-Z

SUPPORT SHIP
INFORMATION SUMMARIES
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SUPPORTSHI PI NFORVATI ONSUMVARY

SHIP: USS ACHOMAWI (ATF-148)
CREW SIZE: 80
GROUP. SALVAGE

MISSION: ACHOMAWI arived a Bikini on May 26, 1946. As a member of the dea%e
Unit, ACHOMAWI's duties included sdvaging the damaged target vesds dfter the
teds peforming emergency repars, and fighting fires

SHOT DATA: TEST DATE (TIME) YIELD TYPE DETONATION
ABLE 1 July 46 (0900) 23 KT Air Burst (+520 fest)
BAKER 25 July 46 (0835) 23 KT Shdlow Underwater (-90 feet)

PATH REPORT: This report contains the geographic locations of CTJ~1 support vessds
within Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days are duly (eg., | Aug = 32 dly, ec). Place is the gid square within Bikini
lagoon from Hydrographic Office, Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recongructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumulative totd are aso included up to depature
from Bikin. A detaled explanation of each source contribution is contained In the
basic report, Section 2.

Totd caculated dose received while a Bikini: 1.245 REM

Dae unit depated Bikini: August 29, 1946 (BAKER + 35)

Ship contamination factor when depating Bikini: 4
(this vdue is for use with the nomogrgph in Fgure B-5)

16



FATH REFORT FOR THE USS ACHOMAWI

210900

011253
011340
011425
01180z
02075

020830
20840

[§]

.

:rH:r
HJJJ

cnmum
023359

LLad

030936

0632359

0423460
031200
031201

061017
061139
061200

061450
0561619
070918
071020
071200
0814625
GB1733
101200
101201
101202

[ ST S SR R (N

~d =4~y n

2201K
2201K
2I01LE

.:wr

R R N |
O 0
[ S 0 |
= & a3

~0
o5
]

| e B R % [ 0 O )

2Z01F
22G1F
99959

23014
2I014
20011
20011
99994

27940
27940
999G4A
99994
39994

REMARKS

OBSERVED SHOT ABLE FROM A DISTANCE OF AFFROXIMATELY (2

MILES

ENTERED BIKINI

ALONGSIDE
UNDERWAY
ANCHORED
UNDERWAY
VICINITY
UNBERWAY
ALONGSIDE
LEAVING
ALONGSIDE
LEAVING
ALONGSIDE
LEAVING

ANCHORED =ERTH

FA4SSING

PALMYRA (BEERTH "A™)

AND LYING TO EAST OF TARGET ARRAY
IN BERTH

"GEORGE"

OF USS HAVEN

SAKAWA
SAKAWA
SAKAWA
SAKAWA
SAKAWA
SAKAWA

-_m-
SUMMoRY 28

SUMMARY IS & F CTEK'10°S 5_1F USED To REC°RD THe DOSE R

ECEIVED svY ACHOMAW- W<ILE ALoNBSIDE <ARG=T SHISS AFTER
SHo« oBlLe

UNDERWA

ALONGSIDE ARDC-13

LERVING ARDC-13

TO¥ WIRE CAST OFF FROM ARDLC-13

ANCHORED BERTH "G~

FASSING SUMMARY 4

ANCHORED AS BEFORe

FASSING SUMMARY § mrcw {

SUMMARY § PLUS IS THe SUM TOTAL OF ALL FREE FIELD TARG

ET SHIF DOSES RECEIVe=D BY THIS SHIF FOR THE PERIOD 5 J
ULY THROUGH 24 JULY

ALONGSIDE
LEAVING
TOWED o35S
MIN
ALONGSIDE
LE&VING
ALONGSIDE
LEAVING
TOWED USS
MIN
ALONGSIDE
LEAVING
TOWED USS
ALONGSIDE
TOWED USS

FENSACOLA

FPENSACOLA

PENSACOLA AS<eRN FOR AFPROXIMATELY 2 HRS 30
SALT LAKE CITY

SALT LAKE CITY

CRITTENDEN

CRITTENDEN

CRITTENDEN o3TeRN FOR oFPRoXIMATELY 1 HR 30
ARDC-13

ARDC-13

YO-160 FOR APFROXIMATELY 1 HR 30 MIN

USS YO-160 FOR 31 MIN

YO-160 FOR OVER 1 HR 30 MIN
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121240
151200
151201
161200

171200
171201

231200

250833
251006
251119
281300
251320
251327
2513586
260001
281347
281640
290749
290831
290935
291144
291307
291504
291819
2918390
00743
300824
301315
J01327
301635
301705
310741
310805
311232
311250
311610
311454
320753

320821

321300
321439
321337
321632
321705
330938
330952
331100

99994
99994
79994
79994A

9%5%A
999924
3794

2391M
2391
2793R
2793R
2299X
22997%
2793R
2793R
2793R
18938
18925
21006
21006
2502C
2797K
2797k
27974
18935
18935
2797M
2797HM
2797M
27974
2793R
2793R
2797H
2797H
2797M
2797M
2793R
2793R
2797

5 2797H

20020
2002D
2002D
2002D
2302K
2302K
2002D
2002D

TOWING ASTERN U8S SARATOGA FOR 2 HRS

ALONGSIDE Y0G-83 FOR APPROXIMATELY 2 HRS

TOWED ALONGSIDE YOG-83 FOR 1 HOUR

TOWED ALONGSIDE TARGET SHIF US55 SARATOGA FOR APPROXIMA

TELY 2 HR 30 MIN
ALONGSIDE YW-92 FOR APPROXIMATELY 8.5 HOURS
TOWED YW-92 FOR APPROXIMATELY 5 HOURS
SPENT THREE HOURS CLEARING FOULED LINES DURING PROCESS
OF MANEUVERING TO ANCHOR US55 BRISCOE
OBSERVED SHOT EBAKER FROM APPROXIMATELY 12 MILES
ENTERED BIKINI LAGOON

ANCHORED IN BERTH "G"

UNDERWAY TO VYICINITY OF US55 BLADEN
ARRIVED IN VICINITY OF USS BLADEN

UNDERWAY

ANCHORED IN BERTH “G"

ANCHORED A5 BEFORE

UNDERWAY

ANCHORED 1375 YARDS SOUTH OF BERTH #377
UNDERWAY

ALONGSIDE SKATEL

LEAVING SKATE!L

OFF BOKON ISLAND WITH US§ SKATE IN TOW
ANCHORED OFF ION ISLAND WITH SKATE ASTERN
UNDERWAY

ANCHORED SKATE OFF ION ISLAND

ANCHORED 1375 YARDS SOUTH OF BERTH X377
UNDERWAY TO USS SKATE AND US55 TUNA
ALONGSIDE SEATE}

LEAVING SKATE1

ALONGSIDE  TUNAL

LEAVING TUNAL

ANCHORED IN BERTH "§*"

UNDERWAY TO USS SKATE

ALONGSIDE  SKATE1

LEAVING SKATE!

ALONGSIDE TUNA1

LEAVING TUNAL

ANCHORED IN BERTH “G"

UNDERKWAY TO UGS SKATE

ALONGSIDE SKATE1

LEAVING SKATE1

ALONGSIDE  STACK2

LEAVING STRCEKZ

ALONGSIDE  STACK2

LEAVING STACK2

ANCHORED IN BERTH #145

UNDERWAY

ARRIVE IN VICINITY OF US5 STACK

GLONGSIDE STACK?Z
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331355
331513
331634
344731
340825
341109
341207
332400
370921
371137
381014
381409
391303
391633
471040
471615
481044
481118
481417
481526
200930
901014
201240

3 v

oo
4 0

(2

3055
133

w
'A

2002D
2002D
18935
18938
2002D
2002D
168935
18935
2201Y
2201Y
2200
2200U
Z102H
2102H
2200U
2200U
22000
2200U
22000
2200U
2001J
2001J
2591M

2391M
2391HM

2591M
2591M

25391H
2591HM

LEAV ING  STACKZ2

UNDERWAY

ANCHORED 1375 YARDS SOUTH OF BERTH X377
UNDERWAY

ALONGSIDE  STACK2

LEAVING STACK2

ANCHORED 1375 YARDS SOUTH OF BERTH #377

ANCHORED AS BEFORE

ALOMNGSI DE NEW YORK2

LEAVING NEW YORK2

ALONGSIDE PENNSYLVANIA

LEAVING FENNSYLVANIA

ALONGSIDE  TRIPPE2

LEAVING TRIPFEZ

GLONGSIDE  PENNSYLVANIA

LEAVING PENNSYLVANIA

ALONGSIDE  PENNSYLVANIA

LEAVING PENNSYLVANIA

ALONGSIDE PENNSYLVANIA

LEAVING  PENNSYLVANIA

ALONGSIDE LAKSON

LEAVING  DAWSON

EXITED BIKINI LAGOON WITH USS DAWSON IN TOW = ENROUTE
KWAJALEIN

RE-ENTERED  BIKINI LAGDON

EXITED BIKINI LAGOON WITH USS NEW YORK IN TOw = ENROUT
E  KWAJALEIN

RE-ENTERED  BIKINI  LAGOON

EXITED BIKINI LAGOON WITH USS BARROW IN TOwW = ENROUTE
KWAJALEIN

RE-ENTERED  BIKINI L AGOON

EXITED BIEINI LAGOON WITH USS LST-133 IN TOW ON 29 AUG
UST 1946 -- ENROUTE PEARL HARBOR VIA KWAJALEIN
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USS ACHOMAWI CALCULATED FILM BADGE DOSE {IM MREHM)

DATE TIME LAGOON TARGET SHIP DAILY CUM
WATER SHIPS CONTAMINATION TOTAL TOTAL
JUL 1 Ato 0 0 0 0
JUL 2 A+l 1 48 49 49
JUuL 3 A+2 0 3 I 52
JUL 4 A+3 0 0 0 5%
JUL 5 THRU 24 0 0 52
JUuL 25 Bto 5 0 7 12 64
JUL 26 B+1 Q 0 2 2 66
JuL 27 B+2 0 0 1 1 67
JUL 2B B+3 0 0 1 1 68
JuL 29 E+4 5 48 18 71 139
JuL 30 B+S 0 177 2 198 337
JUL 31 B+g 0 130 18 148 485
AUG | E+7 8 148 19 175 660
AUG 2 B+8 11 52 18 Bi 741
AUG 3 E+9 2 43 16 61 8072
AUG 4 Btid Q I 14 14 Bléb
AUG 5 B+l 3 0 12 15 831
AUG & B+12 2 6 11 19 8590
AUG 7 R+13 6 73 1o 89 939
AUG B E+14 10 54 9 3 10172
AUG 9 E+15 9 0 8 17 1029
AUG 1O B+1b 7 0 B S 1044
AUG 11 E+17 7 0 7 14 1058
AUG 17 B+18 6 i 7 13 1071
AUG 13 B+19 6 0 6 12 1083
AUG 14 B+20 g 0 6 11 1094
AUG 15 B+21 5 0 5 10 1104
AUB 16 B+22 4 53 5 62 1166
AUG 17 B+23 4 15 5 24 1190
AUG 18 B+24 3 Q 4 7 1197
AUG 19 E+25 1 g 4 13 1210
AUG 20 B+2 0 0 4 4 1214
AUG 21 B+27 0 0 4 4 1218
AUG 22 B+28 ] i 4 4 222
AUG 23 E+29 0 0 4 4 1226
AUG 24 B+30 0 0 3 3 122
AUG 25 B+31 1 0 3 4 1233
AUG 26 B+32 0 0 3 3 1236
AUG 27 E+3 0 0 3 3 1239
AUG 28  B+34 0 0 3 3 1242
AUG 29 B+35 0 0 3 3 1245
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SUPPORT SHIP INFORMATION SUMMARY

SHIP; USS AJAX (AR-6)

CREW SIZE: 753

GROUP: SERVICE

MISSION:  AJAX arived a Bikini Atoll on May 1, 1946 and began to prpare for the

operation. As pat of the Repar and Service Unit, AJAX peformed such duties as
sdvage, towing and emergency repar work.

SHOT DATA: TEST D A T E ( T | WIEHD TYPE DETONATION

ABLE | July 46 (0900) 23 KT Air Burst (+520 feet)
BAKER 25 July 46 (0835) 23 KT ~ Shdlow Underwater (-90 fest)

PATH REPORT: This report contains the geographic locations of CTJF1 support vesss
within  Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days ae July (eg., 1 Aug = 32 Jduly, etc). Pace is the grid sgquare within Bikini
lagoon from Hydrographic Office, Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recongructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daily totd and cumulative totd are aso included up to departure
from Bikin. A detaled explanation of each source contribution is contained in the
basic report, Section 2.

Tota caculated dose received while a Bikini: 0191 REM

Date unit depated Bikini: August 23, 1946 (BAKER + 29)

Shiﬁ contamination factor when depating Bikini: 2
(this vaue is for use with the nomogragh in Figure B-5)
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FATH REPORT

109090

211815
011912
021434
121435

042400

2591m

2391M
2658R
26%8R
23950
25990

bYA= R

2391H
2591H
2599D
25970
2394k

£ 14

REMARES

FOR THE USS AJAX

OBSERVED
MILES

ENTERED
ANCHORED
UNDERWAY
ANCHORED
4NCHORED
OBSERVED
-5 HILES
ENTERED
ANCHORED
UNDERWAY
ANCHORED
&NCHORED
UNDERWAY
DEFARTED

SHOT ARELE -

BIKINI LAGOON
IN BERTH #270

-

BEARING

199 DEGREES;

TD SHIFT BERTHS

IN BERTH #2207
AS BEFORE

DISTANCE

1é

SHOT DAKER - BERARING 250 DEGREES; DISTANCE 13

BIKINI LAGOON
BERTH #2147
¢
IN BERTH #383
A4S BEFORE

TD KWAJELEIN
BIEINI LAGOON

22
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US5 AJAX CALCULATED FILM BADGE DOSE {IN MREM)

DATE TIME LAGOON TARGET SHIP DAILY CUM
WATER SHIPS CONTAMINATICN TOTAL TOTAL
JUL | A+0 0 0 0 0
JuL 2 A+l 0 0 0 0
JuL 3 A+2 0 0 9 ]
JUL 4 A+3 ] 0 0 )
JUL 5 THRU 24 0 0 0
JUL 25  B+0 0 o 0 0 0
JuL 2 B+ 0 0 0 0 0
JuL 27 B+2 0 0 0 0 0
JuL 28 B+3 0 0 0 0 0
JUL 29  B+4 0 0 0 0 0
JUL 30 B+5 0 0 0 0 0
JuL 31 B+4 7 0 b 13 13
AUG | B+7 11 0 8 19 32
AUG 2 B+8 8 0 7 15 47
AUG 3 B+9 ] 0 b 6 53
AUG 4 B+10 0 0 5 5 58
GUG 5 B+11 { 0 5 5 53
AUG & B+12 0 0 4 4 67
AUG 7 B+13 7 0 4 11 78
AUG 8 B+14 10 0 3 13 91
AUG 9 B+15 9 0 3 12 103
AUG 10 B+16b 8 0 3 11 114
AUG 11 B+17 7 0 3 19 124
AUG 12 B+18 b 0 3 9 133
AUG 13 B+19 6 0 2 8 141
AUG 14 B+20 5 Q 2 7 148
AUG 15 B+2 5 0 2 7 155
AUG 16 B+22 4 0 2 & 161
AUG 17 B+23 4 0 2 b 167
AUG 18 B+2 3 0 2 5 172
AUG 19  B+2S 3 0 2 5 177
AUG 20 B+2 3 0 2 5 182
AUG 21 B+2 3 0 ! 4 186
AUG 22 B+28 2 0 ! 3 189
AUG 23 B+29 ! 0 ! 2 191
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SUPPORTSHI PI NFORVATI ONSUMVARY

SHIP: USS ALBEMARLE (AV-5)

CREW SIZE: 569

GROUP: TECHNICAL

MISSION: ALBEMARLE arived a the Marshdl Idands on May 4, 1946 to prepare for

CROSSROADS. As pat of the laboratory unit, the ship's primary function during
the operation was to provide laboratory and base facilities for the technicd daff.

SHOT DATA: TEST DATE (TIME) YIELD TYPE DETONATION
ABLE L July 46 (0900) 23 KT Air Burst (+520 feet)
BAKER 25 July 46 (0835) 23 KT Shdlow Underwater (-90 feet)

PATH REPORT: This report contans the geographic locations of CTJ~1 support vessdls
within  Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days are July (eg, 1 Aug = 32 duly, etc). Pace is the grid square within Bikini
lagoon from Hydrographic Office Misc. Chat number 11854, portions of which are
reproduced in Figures El, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recongructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumulative totd are aso included up to departure
from Bikini. A detaled explandion of each source contribution is contaned in the
basic report, Section 2.

Total cdculated dose recaved while a Bikini: 0.000 REM

Dae unit depated Bikini: July 25, 1946 (BAKER DAY)

Ship contamination factor when depating Bikini: 0
(this vdue is for use with the nomograph in Figure B-5)
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PATH REFORT FOR THE USE ALBEMARLE

TIKE  PLACE REMARKS

010950 2592M  MOORED AT KWARJALEIN FOR AELE SHOT

240834 2592W  GHIF ENTERED BIKINI LAGOON

041012 ANCHCGRED IN RERTH #40

03240¢ 230 ANCHORED AS BEFORE

254835 2592M (ORSERVED SHOT BAKER FROM G DISTANCE IN EXCESS OF B MIL
ES

251430 2992M ENTERED BIKINI AFTER RAKER SHOT

251447 259%H ANCHORED BERTH #3248

51875 7555M UNDERWAY FROM EBERTH #3483

251849 Z392HM  DEFARTED BIKINI LGGOON (i 25 JULY 1944

250001 T59%M ENROUTE EWAJALEIN
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USS ALBEMARLE CALCULATED FILM BADGE DOSE {(IN MREM)

DATE TIME LAGOON TARGET SHIP DAILY CUN
WATER SHIPS CONTAMINATION TOTAL TOTAL
JUL ! a+0 0 0 0 0
JUL 2 A+l 0 ] 0 ]
JUL 3 442 0 lj 0 ]
JUL 4 A+3 0 0 0 0
JuL 3 THEU 24 ] 9 o
JUL 25 B+0 0 0 0 0 i
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS ALLEN M. SUMNER (DD-692)
CREW SIZE: 278
GROUP: SURFACE PATROL

MISSION: ALLEN M. SUMNER arrived a Bikini Atoll on June 5, 1946, and served as part
of the oceanogrephic and radiologica task unit a& CROSSROADS,

SHOT DATA: TEST D A T E ( T | MWIED TYPE DETONATION

ABLE 1 July 46 (0900) 23 KT Air Burd (+520 fest)
BAKER 25 July 46 (0835) 23 KT  Shdlow Underwater (-90 fest)

PATH REPORT: This report contains the geographic locations of CTJ-1 support vessas
within  Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days ae Jly (eg., 1 Aug = 32 July, etc). Pace is the grid square within Bikini
lagoon from Hydrographic Office Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recondructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumulaive totd ae adso included up to departure
from Bikini. A detalled explanation of esch source contribution is contained in the
basic report, Section 2.

Tota caculated dose received while a Bikini: 0467 REM

Dae unit departed Bikini: August 10, 1946 (BAKER + 16)

Ship contamination factor when depating Bikini: 13
(this value is for use with the nomograph in Figure B-5)

27



PATH REPORT FOR THE USS A M SUMNER

0109200

01183

011639
020944¢
N21044
(31819
021835
040714
040733
(142400
231833

231940

4 77y

s
LoU1./

m v
260137

2601464
260927
260948
261618

261633
261730
2618135
261829

261912
261915

261938

262013

262032

262120
262135
271429
271440
271446
271612
271635
271749
271755

FLACE

259 14

2391H
2403E
2403k
2692M
2692M
2391H
2991H
2692M
2692M
2391
2197F
2197F
22F7E
2297E
2297E
2396F

23%6Y
2398V
1996tl
1996M
2195k
2393K
2358K
2595M

2693M
2394E

2394E
25957
25957
25941
2591M
259 1M
259 1M
259 14
25941

REMARES

OBSERVED SHOT ABLE AT 278 DEGREES AND 19 MILES DISTANC
E

ENTERED BIKINI LAGOON

ANCHORED BETWEEN BERTHS 93 & 114

LEAVE ANCHORAGE = FOLLOW CHANNEL TO ENTRANCE

ANCHORED IN BERTH #3Bé&

UNDERWAY TO SEARCH FOR LCM ADRIFT OFF ERIC ISLAND
EXITED BIKINI LAGOON

RE-ENTERED BIKINI  LAGOON

ANCHORED IN BERTH #38&

ANCHORED AS BEFORE

ENTERED BIKINI  LAGOON

ANCHORED

UNDERWAY

ANCHORED

ANCHORED AS BEFORE

UNDERWAY

PASSED CHANNEL BUOY #5 AREAM TO STARBOARD = DISTANCE Z
G0 YARDS

ANCHORED

UNDERWAY TO NEW BERTH

ANCHORED IN BERTH #313

UNDERWAY FROM  ANCHORAGE

LYING TO WHILE CONDUCTING OCEANDGRAPHIC TESTS

LYING TO WHILE CONDUCTING OCEANOGRAFHIC TESTS
COMPLETED TESTS =~ LEAVYING THE AREA

ANCHORED =~ LAT. 11 DEG 32 MIN NORTH LONG. 165 DEG
IZ MIN EAST "BE'" 56 DEG "C" 16 DEG

UNDERWAY FROM  ANCHORAGE

SIGHTED DISCOLORED WATER - SHIP CURRENTLY AT LAT. 11 D
EG 32 MIN NORTH LONG 165 DEG 32.6 MIN EAST

ANCHORED - LAT. 11 DEG 32 MIN NORTH LONG 165 DEG 31
MIN EAST F.TAN ROKEAR IS. 35 DEG R.TAN ION IS. 54
DEG FR.,TAN ENYU IS 145 DEG

UNDERWAY

ANCHORED STATION #5 - R.TAN. ION .I5. 35 DEG K.TAM. EN
YU IS. 125 DEG

UNDERWAY

ANCHORED IN BERTH #349

UNDERWAY FROM BERTH #3&9

CHANNEL BUOY #4 ABEAM TO FORT

EXITED BIKINI LAGOON

ENTERING RADIOACTIVE OIL SLICK

LEAVING OIL SLICK

ENTERED BIKINI LAGOON

BUOY X4 ABEAM TO STAREDARD -~ 250 YARDS
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271807 2295C ANCHORED IN BERTH #340

281550 2295C UNDERWGY TO NEW BERTH

281612 229&K ANCHORED GT BERTH #314N

782348 2294K UNDERWAY TO NEW BERTH BECAUSE OF HIGH RADIOACTIVITY

290011 20944 ANCHORED 1IN BERTH #353F » R.TA&N ROKAR IS. 44 DEG R.TA
N ION IS. 75 DEG  HR.TAN ENYU IS. 107 DEG

290550 20944 UNDERWAY FROM GNCHORGGE

2904605 2493 CHGNNEL BUOY #3 ABEAM TO PORT = 350 YARDS

290610 259iM EXITED BIKINI LAGOON

291430 2591M RE-ENTERED B IKIHNI LGGOON

291451 21949 AHCHGR BERTH 381

291523 21940 LEGVE FOR BERTH DOG

251541 Z293M ANCHORED IN BERTH DOG

I0064% 229IM  HEGDING OUT 0OF HGREOR

240700 2591M DEFART FOR KWAJALEIN

310740 2591M RE-ENTERED  BIKINI  LAGOON

310749 25940 BUDY #4 200 YARDS TO STGREOGRD

310755 24970 BUOY #& 150 YDS PORT

310811 2?598BF MOORED BERTH 25%

310938 2598E LEGVE FOR BERTH 147

310954 25020 ANCHORED BETWEEN BERTHS 147 GND 145

330723 2502 LEAVE  GNCHORGGE

120754 Z500M  MOORED AT BERTH 191 STARBOARD SIDE USS DIXIE

331445 ?500M UNDERWAY FOR BERTH GEORGE

331502 24970 BUOY #6 400YDS sST6

331507 2393IM  BUOY #3 400YDS PORT

331519 23924 ANCHORED BERTH GEORGE

340728 23924 LEGVE TO GO TO BERTH 363

340749 23944 MOORED TO USS DIXIE IN BERTH 363

357400 23944 MOORED AS BEFORE

380747 23944 UNDERWAY OUT OF HARBOR

380815 2591M EXITED BIKINI LAGOON

381418 259tM RE-ENTERED BIKINI LGGOON

381445 2507W  ANCHOR BERTH 147E

440714 2502M LEAVE FOR BERTH 324

400745 259N MOORED BERTH 324 BY ENOREE

400849 2694N LEAVE FOR BERTH 147E

400917 250624 ANCHORED BERTH 147E

410750 2502M UNDERWAY IN CHANNEL

410824 25914 DEFARTED BIKINI LGGOON ON 1{ AUGUST 1946 = ENROUTE FEA
RL HGREOR
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US5 A M SUMNER CGLCULATED FILM BADGE DOSE {IN MREM)

DATE TIME LAGOON TARGET SHIP DAILY CUM
WATER SHIPS CONTAMINATION TOTAL TOTAL

JUL | A+0 0 0 1] O
JUL 2 A+l 0 0 { 1]
JUL 3 A+? 0 0 0 0
JUL 4 A+3 o 0 0 0
JUL 5 THRU 24 0 0 Iy
JUL 25  B+§ 0 0 0 0 0
JuL 2 B+l { O 2 2 2
JUL 27  B+2 32 ) 53 85 87
JUL 28  B+3 3 0 bb 69 156
JUL 29  B+3 0 0 46 46 202
JUL 30  B+5 0 0 35 35 237
JUL 31 B+4 9 0 28 37 274
AUG 1 B+7 15 ] 24 39 313
AUG 2 B+8 8 0 21 29 342
AUG 3 B+9 0 0 18 18 360
AUG 4 B+10 0 0 16 16 376
AUG 5 B+11 0 0 14 14 390
AUG & B+12 0 0 13 13 403
AUG 7 B+13 4 0 11 15 418
AUG 8 E+14 10 0 10 20 438
AUG 9 B+1§ 8 ) 10 18 456
AUG 10  B+16 2 0 9 11 467
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS APL-27

CREW SZE: 23

GROUP: UNKNOWN

MISSION: APL-27 was towed to Bikini by the USS SIOUX on 9 August 1946, where it

remained moored adongsde the USS GENEVA until 24 Augud. It was then towed to
Kwgden, where it became the change ship and personnd decontamination sation.

SHOT DATA: TEST DATE (TIME) YIELD TYPE DETONATION
ABLE 1 July 46 (0900) 23 KT Air Burgst (+520 feet)
BAKER 25 July 46 (0835) 23 KT Shdlow Undewater (- 90 feet)

PATH REPORT: This report contains the geographic locations of CTJ-1 support vessas
within  Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days ae duly (eg., | Aug = 32 July, ec). Pace is the grid sgquare within Bikini
lagoon from Hydrographic Office, Misc. Chat number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recongtructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumulative totd ae aso included up to departure
from Bikini. A dealed explandion of each source contribution is contained in the
basic report, Section 2.

Tota cdculated dose recelved while a Bikini: 0131 REM

Date unit departed Bikini: 24 August 1946 (Baker+30)

Ship contamination factor when depating Bikini: 5
(this vaue is for use with the nomograph in Fgure B-5)
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F&TH REFORT FOR THE US5 APL-27

O1OF0G

042400

750835
411200
411532
451330

431400

2591H

2371HM

251N
2591
Z30D6
23026

2403HM

240N
2591H

- Ea e e e W e e e e R A o A e

SHOT ABLE
GFL-27 DID NOT FARTICIFATE IN SHOT AELF 6ND THEREFORE
DID NO? ENTER EBIKINI LAGDON DURING THE FERIDD 1 JULY T
cl 4 JULY 1945

SHOT BAKER

ENTERED FIFINI LAGOON UNDEFR TOW OF US5 SIOUX

MOORED ALONGSIDE FORTSIDE 70 U5% GENEVA IN BERTH 21
UNDERWAY TO BERTH {13

MOORED ALONG FORTSIDE OF USS GENEVA EETWEEN BERTHS 1173
AND 114

UNDERWAY IN TOW OF US5 ATR-B7

DEPARTED BIKINI LAGOON ENROUTE KWARJALEIN UNDER TCW OF
US5E ATR-87 ON 24 AUGUST 1945
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US55 AFL-27 CALCULATED FILM BADGE DOSE {IN MREM)
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS APPALACHIAN (AGC-1)

CREW SIZE: 614

GROUP: TRANSPORT

MISSION: APPALACHIAN’s primary misson aa CROSSROADS was to provide messing,

berthing, communications support, and transportation for newspaper and other
media reporters covering that event.

SHOT DATA: TEST  DATE (TIME) YIELD TYPE DETONATION
ABLE | dly 46 (0900) 23 KT Air Burgt (+520 fest)
BAKER 25 July 46 (0835) 23 KT Shdlow Underwater (-90 feet)

PATH REPORT: This report contains the geographic locations of CTJ-1 support vesses
within Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days are July (eg. | Aug = 32 lly, etc). Place is the grid square within Bikini
lagoon from Hydrographic Office, Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the reconsructed film
badge dose for this unit from the various sources which it encountered while a
Bikini _lagoon. A daly totd and cumulative tota ae aso included up to departure
from Bikini. A dealed explanaion of each source contribution is contained in the
basic report, Section 2.

Tota caculated dose recaved while a Bikini: 0.001 REM
Dae unit depated Bikini: July 29, 1946 (BAKER + 4)

Ship contamination factor when depating Bikini: O
(this vadue is for use with the nomogrgph in Figure B-5)
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FATH REFORT FOR THE USS AFFALACHIAN

TIME PLACE REMARKS

510900 259iM  OBSERVYED SHOT AEBLE FROM POSITION APPROXIMATELY 18 HMILE
S NORTHEAST OF BIKINI ATOLL

0113459 259i1M ENTERED BIKINI LAGOON

G116G% 259BE  ANCHORED EBERTH #2851

020950 2598E  UNDERWAY

(021034 2205FE ANCHORED BERTH #9

03I0000 Z2Z05E  ANCHORED AS BEFORE

041707 2205E  UNDERWAY TO KWAJALEIN

541800 25%1M DEFARTED BIKINI LAGOON

250835 259iM OBSERVED SHOT EAKER AT A DISTANCE OF 9.5 MILES EEARING

295.5 DEGREES

1723 2591M ENTERED BIKINI LAGOON

1748 23944 AMCHORED HERTH #3463

240001 23944  GNCHORED AS EBEFORE

261634 2394%  UNDERWAY TO KWAJALEIN

261722 25%1M  DEFARTED BIKINI LAGOON

280834 2591M ENTERED BIKINI LAGOON

ZB0902 23944 ANCHORED EBERTH #363

261544 23944 UNDERMWAY

2681407 2194N ANCHORED BERTH #382

2915610 2194N  UMDERWAY TO KWAJALEIN

2914630 2591M DEPARTED EIKINI LAGOON 24 JULY 194%& = ENROUTE KWAJALEI
N

35



USS APPALACHIAN CALCULATED FILM BADGE DOSE !IN MREM)

DATE TINE LAGOON TARGET SHIF DAILY CUM
WATER SHIPS CONTAMINATION TOTAL TOTAL
JuL ! At { ij { 0
JuL 2 A+t | o | |
JuL 3 A+2 0 0 0 !
JuL 4 A+3 M. 0 0 l
JUL 5 THRU 23 il i) !
JUL 25 Bto Q ] i g 1
JUL 26 B+1 0 0 0 i |
JUL 27  B#2 0 0 0 0 1
JUL 28 B+3 ¢ 0 ] G {
JuL 29 Eta i 0 ] 0 1
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS APPLING (APA-58)
CREW SIZE: 226
GROUP: TRANSPORT

MISSION: APPLING, a member of the Tranport Unit, arrived a Bikini on June 3, 1946 to
prepare for the operation. One of the primary duties of the personnd transports at
CROSSROADS, such as APPLING, was to house the crews of target ships during and
following the two detonaions. APPLING had the added responsbility of acting as a
base for LCPLs (Landing Craft, Personnel, Large) and their crews used for

radiologica reconaissance work.

SHOT DATA: TEST  DATE (TIME) YIELD TYPE DETONATION
ABLE 1 July 46 (0900) 23 KT Air Burs (+520 fest)
BAKER 25 July 46 (0835) 23 KT Shdlow Underwater (-90 feet)

PATH REPORT: This report contains the geographic locations of CTJ-1 support vesses
within Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days are duly (eg., 1 Aug = 32 July, etc.). Pace is the grid square within Bikini
lagoon from Hydrographic Office, Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the reconsructed film
badge dose for this unit from the various sources which it encountered while a
Bikini lagoon. A ddly totd and cumulative totd are aso included up to departure
from Bikini. A detalled explanation of each source contribution is contained in the

basic report, Section 2.
Totd calculated dose receved while & Bikini: 0.116 REM
Date unit departed Bikini: August 8, 1946 (BAKER + 14)

Ship contamination factor when depating Bikini: 7
(this value isfor use with the nomograph in Figure B-5)
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FATH RE

Jﬂ. j‘"
2afleod

013

A

:T

FORT FOR THE USS AFPLING

23%91M
2591M
2391H

23027
25911
2591
2591H
2391H
2591H
26931
2693X
2697%

JDIDJ

oLW

394851
391717
331744

2304H
2304N
2E91IM
2391
2500U
2500U
2391H

OFESERVED SHoT AELE

LAUNCHING RAD FATRZL BOATS oT LAGDC

EMTERED BIKIMI LAGOOHN

ANCHORED IN BERTH 27

rozmwmm RAD PATROL EBOATS
NDERWAY FROM BERTH 278

pznxcmnu I[N BERTH 1444

ANCHORED AS BEFORE

OFSERYED SHOT BAKER

ENTERED EIKINI LAGODCN

LAUNCHIUNG RAD FATROL BOATS

EXIT BIKINI LAGOON

REENTER BIKIMNI LAGOON

ANCHORED IN BERTH "T*

ANCHORED 45 BEFORE

UNDERW&Y TO SHIFT BERTHS

ANCHORED

UNDERWAY TO SHIFT EERTH

ANCHORED IN BERTH 263

UNDERWAY FROM BERTH 243

ANCHORED IN BERTH 36

UNDERWAY

EXIT BIKINI LAGOON

REENTER BIKINI LAGCON

ANCHORED IN BERTH 206

UNDERWAY

DEFARTED BIKINI LAGODN ENRDUTE TC@ PEARL HARBOR 48 AUG

1944

N ENTRANC
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS ARD-29
CREW SIZE: 106
GROUP: SERVICE

MISSION: ARD-29 (a craft used as a floaing drydock) arived a Bikini on May 26, 1946,
as a member of the Repar and Service Unit. The duties of this unit included
repairing, towing, and sdvaging <hips and supplying provisons.  This unit also
provided a Heet Pogt Office and a motion picture exchange, as wel as recrestion,
welfare and legd fadlities

SHOT DATA: TEST DATE (TIME) YIELD TYPE DETONATION
ABLE I July 46 (0900) 23 KT Air Burs (+520 fest)
BAKER 25 July 46 (0835) 23 KT Shdlow Undewater (-90 feet)

PATH REPORT: This report contains the geographic locations of CTJ~1 support vessds
within Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days ae July (eg., 1 Aug = 32 July, etc). Pace is the grid square within Bikini
lagoon from Hydrographic Office, Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recongructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumuldive totd are dso included up to departure
from Bikini. A detaled explanation of each source contribution is contaned in the
basic report, Section 2.

Tota caculated dose received while & Bikini: 0265 REM
Dae unit departed Bikini: August 25, 1946 (BAKER + 31)

Ship contamination factor when depating Bikini: 2
(this value is for use with the nomogragph in Figure B-5)

40



PATH REFCGRTFOR THE USS5 ARD-29
TIME PLACE REMAREKES

010800 2?594M LOCATION 1D DEGREES 16 MINUTES NORTH LAT.; 1é&& DEGREES
14 MINUTES EAST LONG. JUST FRICR TO SHUT ABLE

010900 259tM  DBSERVED SHOT AELE

070715 2591M ENTERED CHAWMNEL TD BIKIHI LAGOQH

020930 24987 MOORED TO EUQY IN BERTH 270&

042400 25987  AWCHORED AS BEFCRE

250835 5%1M AT RONGFLAFATOLLAT T | M E OF SHOT BAKER

I10810 1% ENTERED BIKINI LAGDON

310945 NEAR BERTH #43

ILL04T ANCHORED | N BERTH 443

340830 2504B  UNDERWAY IN TOW FROM BERTH

I41108 26787 AGNCHORED 1 N BERTH 270A

352400 26987 ANCHORED A S EBEFORE

380899 2¢987 UNDERWAY TO SHIFT BERTHS

JEL135 Z504B ANCHOREDIN BERTH #43

Z504F  UNDERWAY FOR KWAJRLEIH

S&U600 2591H DEFARTED BIKINI LAGOON ON 25 AUGUST 1944 (TIME ESTIHAT

it

[ NP

s e
SE0538
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U55 ARD-29
TIME
1 A+0
2 A+l
3 A+2
4 A3
5 THRU 24
25 B+a
26 B+!
27 R+2
28 B+3
2 B+4
30 BR+5
31 B+4
I B+7
2 B+8
3 B+9
4 B+1G
5 B+1i1
) B+12
7 B+13
8 B+14
9 B+15
1o B+16
11 B+17
12 B+18
13 B+19
14 B+20
15 B+21
16 B+22
17 B+23
18 B+24
19 B+23
20 B+26
21 B+27
22 B+28
23 B+29
24 B+30
25 B+31

CALCULATED FILM BADGE DOSE
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS ARTEMIS (AKA-21)

CREW SIZE: 160

GROUP: TRANSPORT

MISSION: ARTEMIS arived a Bikini on May 27, 1946, to prepare for the operation.

Although origindly designated as a taget ship, ARTEMIS ingead functioned as a
base for radiologicd LCPLs and ther crews during CROSSROADS.

SHOT DATA: TEST D A T E ( T | MIED TYPE DETONATION

ABLE 1 July 46 (0900) 23 KT Air Burd (+520 feet)
BAKER 25 July 46 (0835) 23KT  Shdlow Underwater (-90 feet)

PATH REPORT: This report contains the geographic locations of CTJ-1 support vessds
within Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days ae July (eg., 1 Aug = 32 duly, ec). PHace is the grid sguare within Bikini
lagoon from Hydrographic Office, Misc. Chat number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recongtructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumulative totd are dso included up to departure
from Bikini. A detaled explanation of each source contribution is contained in the
basic report, Section 2.

Totd cadculated dose receved while & Bikini: 0.216 REM
Dae unit depated Bikini: August 18, 1946 (BAKER + 24)

Ship contamination factor when depating Bikini: 3
(this vaue is for use with the nomogrgph in Figure B-5)
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THE USS ARTEHMIS

TIKE FLACE REMARES

OESERVED SHOT ABLE FROM AFRoXIMATELY 12 MILeS
ENTERING BIKINI LAGOON

DEFLOY RAD FATRCOL EBCATS AMD =XIT CHANNEL
FEEMTERING BIKINI LAGSSN

FASSED ENTRANCE BUQY ABEAM

ANCHORED IN BERTH 2956

UNDERWAY FROM BERTH 296

ENCHORED IN BERTH 17

ANCHORED AS BEFORE

OBSERVYED S5SHOT BAKER FROM A DISTANCe OF AFPR=XINATEZLY B
HILES

AT LAGOON ENTRANCE

DROFFED OFF RAD PATROL BOATS AND FPROCEED OUT GF

H
[

FEENTEFR BIEINI LAGOONW
IN BERTH #28S
AS BeFzRe
T5 SHIFT BeRTHS
AMCHORED WeST OF BERTH "J°
UNDERWAY TO SHIFT BERTHS
AMCHORED MNEAR USS5 CORTLAND
UNDERWAY FROM USS CORTLAND
ANCHORED N BeRTH Zo4
UNDERWAY TO SH FT BeRTHS
AMCHORED N BeRTH #2
UNDERWAY TO SHIFT BEeRTHS
AMCHORED IN BERTH "A"
UNDERWAY TO GHIFT EBEFTHES
22040 ANCHORED IN BERTH #3I4
234D UNDERWAY
Z5FIM EXITIHG LAGCON
23%1M FREENTER LAGOGN
ANCHORED [N BERTH #34
RAD SAFE TEAM CHECKEL SHIF AND DECLARRED IT7 SAFE
22040 UNDERUWAY
2551 DEFARTED
1948
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USS ARTEMIS CALCULATED FILM BADGE DOSE !IN MREM)

DATE TINE LAGOON TARGET SHIP DAILY CUM
WATER SHIFS CONTAMINATION TOTAL TOTAL
JuL | AR+0 4] 0 ) 0
JuL 2 A+l 2 0 2 2
JUL 3 a+2 0 0 y] 2
JUL ¢ A+3 0 0 0 2
JUL 5 THRU 24 0 0 2
JUL 25 B+0 0 0 0 0 2
JUL 26 B+1 ¢ 0 0 G 2
JuL 27 E+2 0 1] 0 0 2
JUL 2 E+3 0 0 0 0 2
JUL 29 B+4 L 0 it 0 2
JUL 30 E+5 3 G 6 9 11
JUL 31 B+é 11 0 13 24 35
AUG | B+7 14 0 11 235 =14
AUG 2 B+8 8 0 9 17 77
AUG 3 B+9 0 0 8 8 85
AUG 4 B+10 0 ] 7 7 92
fUG 5 B+11 0 0 b ) 98
AlUG 6 B+12 0 0 ) 6 104
AUG 7 B+13 6 O 5 11 115
AUG 8 E+14 1o o 5 15 130
AUG 9 B+15 7 0 4 11 141
AUG 10 B+16 8 1] 4 12 153
AUG 11 B+17 7 0 4 11 164
AuG 12 B+18B ) O 3 9 173
AUG 13 B+19 b G ki 9 182
AUG 14 E+20 ] 0 3 B8 190
AUG 15 B+21 9] 4] 3 8 198
AUG 16 R+272 4 0 3 7 205
gUE 17 B+23 4 O 2 & 211
AUG 18 E+24 3 0 2 5 216
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS ATA-124

CREW SIZE: 44

GROUP: SERVICE

MISSION: ATA-124 arived a Bikini prior to the fird detonation on July 1, 1946 to

prepare for the operation. As part of the Repair and Service Unit, ATA-124
peformed such duties as sdvage, towing, ahd emergency repars work.

SHOT DATA: TEST D A T E ( T | MIED) TYPE DETONATION

ABLE 1 July 46 (0900) 23KT Air Burg (+520 feet)
BAKER 25 July 46 (0835) 23 KT Shdlow Underwater (-90 fedt)

PATH REPORT: This report contans the geographic locations of CTJF1 support vesses
within Bikini lagoon. The time is in Day-Hour-Minutes and begins | July 1946. All
days ae July (eg., 1 Aug = 32 duly, etc). Pace is the grid sgquare within Bikini
lagoon from Hydrographic Office, Misc. Chat number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the reconstructed film
badge dose for this unit from the various sources which it encountered while a
Bikini lagoon. A daly totd and cumulative total are adso included up to departure
from Bikini. A detaled explangion of each source contribution is contaned in the
basic report, Section 2.

Totd cdculated dose receved while a Bikini: 0.359 REM
Date unit depated Bikini: August 25, 1946 (BAKER + 31)

Ship contamination factor when depating Bikini: 5
(this vdue is for use with the nomograph in Figure B-5)
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PATH REPORT FOR THE U&85 ATA-124

Gl1o9 G40

N30834
130947
031108
031142
031428
031445%
031637
031718
631751

031815
032359

pR241)0

040750
40932
(41226
041244
041745

041325

042359
042400
651200

051201

120750
120845
120957
141045
180836
180945
181197
240949
221013
221024
221030
221510
231557
250835
280725
280810
281030

PLGCE

25%91H

259 1M
2493F
2504H
2600k
2600
24010
2441Q
26955
269355
2600F
2600K
2600K

2EG0K
2000Y
2000Y
2100H
2100H
2599\

99994
99994
9999A
29994
9999A
9999G
97994
99996
99994
9999G
9999A
9999G
9999A
2591¥
2591M
2794P
2794F

REMARKS

OESERVED SHOT GDLE WHILE ENROUTE FROM BIKINI GTOLL TO
KWAJGLEIN  GTOLL

ENTERED BIKINI  LGGOON

FGSSED BUOY #3 150 YGRDS TO PORT

ANCHORED YW-92 (WHICH WGS IN TOW) IN EERTH #40
GNCHORED IN BERTH 191-G

UNDERWAY FROM BERTH

ALONGSIDE LCI-32

LEAVING LCI1-329

ALONGSIDE 4SS WILDCAT

UNDERWAY FROM US55 WILDCAT

ANCHORED IN HERTH 191-A

FASSING SUMMARY @

"JUMHMARY" IS A FICTITIOUS SHIP USED TO RECORD THE DOSE
RECEIVED BY THE ATG-124 WHILE ALONGSIDE TGRGET SHIPS
AFTER SHOT AELE

UNDERWAY

ALONGSIDE  PGRCHE

LEAVING PARCHE

ALONGSIDE  GPOGON

LEAVING GFOGON

ANCHORED OFF BOW OF USS FUL TON FOR REPAIR IN VICINITY
OF BERTH 231

PASSING SUMMGRY 2

ANCHORED AS BEFORE

PASSING SUMMGRY 5 PLUS 2

SUMMARY 5 PLUS IS THE SUM TOTGL OF ALL FREE FIELD TGRG
ET SHIP DOSES RECEIVED BY THIS SHIP FOR THE PERIOD 5 J
ULY THROUGH 24 JuLY

FROM 0750 TO 0830 MOORED TO USS NEW YORK

MOORED TO USS PENSACOLA FROM 0845 TO 0935

MOORED TO USS SKATE FROM 0957 TO 1037

MOORED TO USS NEVADA FROM 1045 TO 1100

MOORED TO USS SKIFJALK FROH 0836 TO 0934

MOORED TO USS DENTUDA FROM 0945 TO 1059

MOORED TO USS SKATE FROM 1107 TO 1230

MOORED TO USS GRKANSGS FROM 0940 TO 0955

MOORED TO USS NEVADA FROM 1013 TO 1015

MOORED TO NAGATO FROM 1024 TO 1030

MOORED TO ARD-29 FROM 1030 TO 1124

MOORED TO PRINZ EUGEN FROM 1510 TO 1555

MOORED TO GRD-29 FROM 1557 TO 1840

OBSERVED SHOT BAKER

ENTERED BIKINI LAGOON

GNCHORED IN BERTH "R"

UNDERWAY FROM BERTH
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Z259IM EXITED BIKINI LAGGON ENROUT TO RONGELAP ATOLL
2591 HRE-ENTERED BIKINMD LAGOONW - BTIMATED TIHE
26076 ANCHORED IW EBOAY RODL ARES

Z6036 UMWDERWAY FOUOR MNEW BERTH

24550 ANCHORED IN BERTH #231-

26953 UMDERWARY TC AMEM ISLAND

11i3 IN WICIWITY DOF AMEN ISLAND

i FROCEERING TO BIKIMI ISLAND

2 rrmxowmm IN BERTH 63 (ESTIMTeD FOSITION!

2 G

UN
»Mrzommc IN BERTH 1679

tod v
[ W)

1 UNODERWAY FROM BERTH
310656 Z MGORED 7O ARD-Z29
J110E5 ¢ UNDERWAY FROM ARD-29
311145 1 OFF GMEN ISLAN
311210 1 ANCHORED DOFF AMEN ISLAND
11437 1 UNDERWRY
3l g ANCHORED IM BERTH 43 (ESTIMTED FOSITION?
3l 2 czmmJEp< FROW BERTH
3l 28 ANCHORED IN BERTH 191-
331 2& UNDERWAY FROM BERTH
I 24674%  MOORED YF-990 7O LST-8%
331 2694  UNLDERWAY
JI1530 23945 MOOREL TO USS WILDECAT
331845 £5945 UNDERWAY FROM USS WILDCAT
371854 Z794F ANCHORED WEST OF ENYU ISLAN
Z50517 Z794F  UNLDERWAY
Z3G553 Z504E  LYING TO OFF ARD-
340414 2E04B MOORED TO ARED-
240331 ZE04E  UMDERWAY - ASGISTING ARD-297D NEW BERTH
341115 Z&5BT ARD-29 ANCHORED IM ASEIGHEDEERT
41122 2794F wzmzom.mm WEST OF ENYU ISLAH
342400 Z794F NCHORED AS BEFORE
431044 21994 erzmmmcm TUNAZ
431157 219968 LEAVING TUKAZ
321448 1994 ALONGSIDE TUNAZ
S2i541 21954 TUNAZ
31114 S04k L HUGHES
Zit31z 4B LE/ HUGHES
J407 1 tM  EXITED BIKIMI LAGOON FOR EWJALEIN
S40463G 2591 RE-ENTERED BIRINI LAGOON
SH0G940 2591M  DEFARTED BIKINI LAGDOM WITHRGH-24 IN ToW o4 25 AUBUST
1546 - ENROUTE KWAJALEIN
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US5 ATA-124 CALCULATED FILM BADGE DOSE (IN MREM)
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SUPPORT SHIP INFORMATION SUMMARY

SHIP; USS ATA-180

CREW SIZE: 45

GROUP. SALVAGE

MISSION: ATA-180 arived a Bikini prior to the firs detonation on July 1, 1946 to
prepare for the operation. As a member of the Sadvage Unit, ATA-180's man duties

included salvaging the damaged target vessels after the tests, performing
emergency repars, and fighting  fires

SHOT DATA: TEST DATE (TIME) YIELD TYPE DETONATION
ABLE 1 July 46 (0900) 23KT  Air Bug (+520 fest)
BAKER 25 July 46 (0835) 23 KT Shdlow Underwater (-90 feet)

PATH REPORT: This report contains the geographic locations of CTJ~1 support vessds
within  Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days ae July (eg, 1 Aug = 32 July, ec). Pace is the grid sguare within Bikini
lagoon from Hydrographic Office, Misc. Chart number 11854, portions of which are

reproduced in Figures B-I, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recondructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumulative totd ae dso included up to departure
from Bikini. A detaled explanation of each source contribution is contaned in the
basic report, Section 2.

Tota cdculated dose received while a Bikini: 0.547 REM
Dae unit depated Bikini: September 1, 1946 (BAKER + 38)

Ship contamination factor when depating Bikini: 4
(this vaue is for use with the nomograph in Figure B-5)
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PATH REPORT FOR THE USS ATA-180

TIME  FLACE FREMARKS

016900 2591¥ OBSERVED SHOT ABLE FROM AREA MERCURY

911330 259iM  ENTER EIKINI LAGOON (ESTIMATED TIME)

011400 2501E EAST OF TGRGET ARRAY

311730 2501K  UNDERWAY FOR ANCHORAGE

311750 2594M  ANCHORED IN BERTH "GUEEN"

070848 2594M  UNDERWAY

0720920 24026 STAND BY USS HAVEN

020925 24026 UNDERWAY FROM USS HAVEN

320940 2101Y  IN VICINITY OF USS  INDEPENDENCE

020945 22010  ALONGSIDE  NAGATO

021010 22310 LEAVING NAGATO

0Z1011 2201U TIME OF LEAVING NAGATO 1S ESTIMATED

021015 2101y BY UBS INDEPENDENCE

0721215 2101Y UNDERWAY WITH USS INDEPENDENCE IN TOW

021645 159640 ANCHDRED USS INDEPENDENCE AT BERTH #307

171735 15960 UNDERWAY FOR USS HAVEN

021815 2204F NEAR USS HAVEN

921858 2794F ANCHORED IN EERTH "R"

022359 2794F PASSING SUMMARY 2

022404 2794F  SUMMARY IS A FICTITIOUS SHIP USED TO RECORD THE DOSE R
ECEIVED BY ATA-180 WHILE ALONGSIDE TGRGET SHIPS AFTER
SHOT ABLE

(30926 2794F  UNDERWAY FROM BERTH "R*

(330945 21006 ALONGSIDE &RDC-13

031420 27950 LEAVING  ARDC-13

031505 27950 UNDERWAY TO ANCHORAGE

631512 2594M ANCHORED IN BERTH “QUEEN"

D3I2400 25%4M  PASSING SUMMARY 45

042400 2594HM  ANCHORED AS EBEFORE

(051200 99994 PASSING SUMMARY 5 PLUS 2

451201 99994 SUMMARY 5 PLUS IS THE SUM TOTAL OF GLL FREE FIELD TARG
ET SHIP DOSES RECEIVED BY THIS SHIP FOR THE FERIODD 51
ULY THROUGH 24 JULY

060750 Z201F  ALONGS 1DE MEVADA

151125 2596K  LEAVING NE ¥ AD A

071005 99994 FROM 1005 TO 1250 ASSISTED IN TOWING NAGATO

071310 22040 ALONGSDE LSM-6%

071312 22080 LEAVING  LSM-690

GBOT700 2204U GLONGS DE LGM-40

080817 23048  LEAYING LEM=40

081520 2Z04E  GLONGS | DE LGM-40

GE1717 22040 LEAVING LSM-60

111245 99994 TOWING ARDC-13 FROM 1245 TO 1410

111440 99994 MOORED TO YO-160 TO ASSIST IN TOWING AND BEACHING OFER
ATIONS FROM 1440 TO 1540

130910 99994 FROM 0910 TO 1A(0S ASSISTED IN TOWING AND MOORING ARBC-
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132

1303945 99996 TOWING 43 10 L0

131113 99594 TOWING 13 760 1t

151133 99994 TOWINE 35 TO 1214

151 B (UF A&F& HOOE FROM USS FILLMORE

17 FE794 QJM STED IM TOWIHG AND MOORING USS I

230B3IZ Z3%F1IN w mm ml T BARKER
251125 Z571H EIE NI LAGOON
251148 Z79IF I BeRTH "J3°
23 279%F 70 USS BLALEN
28 2298C USS BLADEHN
23 2Z%EL TG BERTH "gJ"
25 2793F iN BeRTH "J"
2531267 27%IF UNDERWAY TO TOW USS DENTULDA
251224 Zo%S5 ALONGSIDE USS RECLAIMER IW BERTH #370
<B1350 26955 UNLERWAY FROM USE RECLAIMER
28 S Z100F ALONGSIDE DENTUDAL
28 £893ZM EBEACHED USS ZENTLZA BETWEEN USS HUGHES ANMD U35 FALLG!
23 28% LEAVING DENTUDAL
28 19%7 ANCHORED 1375 YARDS nocqx OF BERTH #3779
3 1892 UNDERWAY FROM ANCHORAG
2 STAND BY USS5 KENNETH Exhqmzm
2 UNDERMWRY FRCH .55 :mzzqu WHITING
Z STAND EY NEAR USS NEVA
2 ALONGSIDE NeVoDo
2 LEAVING NEVADAL
1 21018 ALONGSIDE ~=NSACOLA :
1 21016 LEAVING FENSARCOLA
1 21018 ALONZSIDE PENSACOLA
BY 21018 LEAVING FENSRCOLA
1 21018 RADIATION “SMTTORS REFDRT CREW ReUe VeD MAXIHUK DAILY
TOLERANCE
UNDERWAY TO USS KENMETH WHITING
ANCHORED 200 YARDS OFF STARECARD BEAMN OF USS HAVEN
UNDERWAY FOR USS SEVERN
2 SECURED 7O USS SEVERN
1607 2298F CAST OFF FROM USS SEVERN
1623 279IF &NCHORED IN BERTH "JIG"
10702 2793F UNDERWAY FROM AMCHORAGE
10736 ZI04N OFF USS FENNETH WHITING
316735 FWAY FROM USS KEWMETH WHITING
Iiaogos BY US55 GASCONADE
310814 22 UMBERWAY
314827 2204 UNDERWAY FREOM USS CATRON
10845 2101BE GLONGSIDE BRULE
110903 21 LEAVING BRULE
310920 STAND OFF USS5 EENNETH WHITING AND .55 _oVEH
310926 2I04H UNDERMWAY
314545 2101B ALONGSILDE BRULE
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310949 2101B LEGVING  EBRULE

311000 20017 ALONGSIDE DAWSON

I11008 20013 LEAVING  DAWSON

Ittots ; ALONGSIDE CRITTEMDEN

T11035 LEAVING  CRITTENEDEN

I11050 STAND BY USS KENHETH WHITING

I110546 21 UNLERWAY FOR USS HGVEN

311104 2304E  STAND BY USS HAVEN

UNDERWAY FOR ANCHORAGE

GHCHORED IN BERTH "J®

UNDERW&Y FROM ANCHORAGE

ANCHORED 243 YARDS OFF STAREOARL BEAW OF U35 FULTON
1247 259%0 UNDERWAY FROM USS FULTON

1220 25010 ALONGSIDE USS QUARTZ (ESTIMATED TIME)
UNDERWAY FROM uss QURRTZ

ANCHROED IM BERTH “av

UNDERMAY FROM PERTH “J"

AMCHORED 1575 YARDS SOUTH OF BERTH #37%
UNDERWAY FROM ANCHORAGE

NEAR uss GASCONADE

UNGEFWAY FROM USS GASCONALE

ALONGSIDE BRISCOEZ

LEAYING  BRISCODEZ

40928

151007 RESUME WASHING DOWN US5 GASCOWADE
41045 SECURE FEOM WREH LOWN
41100 UMDERWAY FOR ANCHIIRAGE
341140 ANCHORED 1575 YARDS SOUTH OF EBERTH #3179
351700 AHMCHURED AS BEFORE
501055 ALONGSIDE  WILSON?
51157 I002E  LEAVING WILSONZ
501378 25914  EXITED BIKINI LAGOON FOR KWARJALEIN WITH USS WILSON IN

TOW

5404600 2591M  FE-ENTERED EIKINI LAGOON

541240 1503W  ALONGSIDE WAIMWRIGHT?Z

541350 19024  LEAVING WAINWRIGHTZ

521500 2591M  EYXITED BIKINI LAGOON FOR EMAJALEIN WITH USS WAINWRIGHT
IN TOW

5704630 2591M  RE-ENTERED BIKINI LAGOON

571247 28944 ALONGSIDE HUGHES

571257 2894H LEAVING HUGHES

571320 2591M EXITED FEIKINI LAGOON FOR KWAJALEIN WITH USS HUGHES IM
TOW

673540 Z2591M RE-ENTERED BIHINI LAGDON

631234 23018 ALONGSIDE LCI-332

621350 24016 LEAVING  LCI-332

631351 24015 ALONGSIDE LCI-327

631550 23016 LEAVING LCI-32

£31630 259!M  DEPARTED EIKINI ATOLL FOR KWAJALEIN WITH LCI-327 ARD L

CI-332 IN TOW -- ON | SEFTEMEER 1234
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USS ATA-1B0 CALCULATED FILM BGDGE DOSE ¢IN MREH)

DATE TINE LAGOON TARGET SHIP DGILY CUM
WATER SHIPS CONTAMINATION TOTAL TOTAL

JuL ! A+Q 0 0 ) G

JUL 2 A+l 2 1 3 3

JUL 3 At2 0 32 32 is
JUL 4 A+3 G 0 0 35
JUL 5 THRU 24 0 1 36
JUL 25 B+0 5 0 9 14 5 {

JUL 26 B+t 0 G 5 S 55

JUL 27  E+2 0 i p 2 ol

JUL 28 B+3 3 b 21 78
JUL 29 B+4 0 ] 14 b 94

JuL 30 E+5 5 52 1 78 172
JUL 31 R+4 3 42 22 67 239
AUG 1 E+7 3 ] 19 22 261
GUG 2 B+B 0 0 18 18 279
GUG 3 B+9 1 1 16 18 297
GUG 4 B+10 0 0 14 14 311
AUG § E+i1] 0 ] 12 12 323
AUG & E+12 2 g 11 13 336
GUG 7 B+13 5 0 10 15 351
AUG 8 H+14 19 Y 9 19 370
AUG 9 B+15 9 G 8 17 387
GUG 1@ B+1i6 8 Q 8 b 403
GUG 11 B+17 7 0 7 14 417
AUG 12 E+18 & ] 7 13 430
GUG 13  B+19 6 0 6 12 442
GUG 14 B+20 ] ] b 11 453
GUG 15 B+2 5 0 5 10 463
AUG 16 E+22 4 0 5 9 472
AUG 17 B+23 4 0 5 9 481
AUG 18  B+24 3 0 4 7 488
GUG 19 B+25 1 5 4 11 499
GUG 20 B+26 0 0 4 4 503
AUG 21 B+27 0 0 4 4 567
AUG 22 B+28 0 0 4 4 511
AUG 23 E+29 0 1 4 g 516
GUG 24  B+30 0 @ 3 3 519
AUG 25 B+31 1] ] 3 3 522
GUG 26 B2 0 ] 3 3 525
GUG 27 B+33 G 0 3 3 528
AUG 28 B+34 0 0 3 3 531
AUG 29 B+3 1 0 3 4 535
GUG 3¢ B+36 1 ) 3 4 539
AUG 31 B+37 1 0 z 4 543
SEP 1 E+38 (] 2 2 4 547
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS ATA-185

CREW SZE: 43

GROUP. SALVAGE

MISSION: ATA-185 arived a Bikini prior to the firs detonation on July 1, 1946 to
prepare for the operation. As a member of the Sdvage Unit, ATA-185's man duties

included salvaging the damaged target vessels after the tests, performing
emergency repars, and fighting  fires.

SHOT DATA: TEST  DATE (TIME) YIELD TYPE DETONATION
ABLE I July 46 (0900) 23 KT Air Burst (+520 feet)
BAKER 25 July 46 (0835) 23 KT Shalow Underwater (-90 feet)

PATH REPORT: This report contans the geographic locations of CTJF-1 support vessds
within  Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days ae July (eg., 1 Aug = 32 Jduly, etc.). Pace is the grid square within Bikini
lagoon from Hydrographic Office, Misc. Chat number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recongructed film
badge dose for this unit from the various sources which it encountered while a
Bikini lagoon. A daly tota and cumulative totd are adso included up to depature

from Bikini. A detaled explanation of each source contribution is contained in the
basic report, Section 2.

Totd caculated dose recaved while a Bikini: 0593 REM
Date unit departed Bikini: September 5, 1946 (BAKER + 42)

Ship contamination factor when depating Bikini: 3
(this vaue is for use with the nomograph in Figure B-5)
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ATOLL

2531120 2591M  ENTERED BIKINI LAGOON
291185 2793k ANCHORED - "@A" 136.95 DEG "B" 12 DEG
260001 2793K  ANCHORED A5 BEFORE
261430 2793ZK  UNDERWAY TO SHIFT BERTHS
261450 2693Y  ANCHORED I} “YARDS FROM BERTH "E®
2B1244 2692Y UNDERWAY FROM  ANCHORAGE
281416 1992C ANCHORED - "["™ 39 DEG "A" 92 DEG
260728 19920  UNDERWAY FROM  ANCHORAGE
223740 21948 BY USS KENNETH WHITING
250758 21948 UNDERWAY
270820 2202V ALONGSIDE NAGATO
2903407 2202V LEAVING NAGATO
294930 27201y ALONGSIDE NEW YORE1
290931 2201Y TIME OF ARRIVAL AT USS NEW YORK IS ESTIMATED
291000 2201Y  LEAVING NEW YORK1
2916022 2201Y PROCEED TO US3 PENSACOLA
291040 210618 BY USS PENSACOLA
291133 20945 ALONGSIDE USS KENNETH WHITING
291159 20945 UNDERMWAY
1993Y ANCHORED « "A™ 93 DEG “"C" 40 DEG
1993y UNDERWAY
20946 LYING TO BY USS KENNETH WHITING
22033  LYING TO BY USS HAVEN
22033 UNDERWAY TO USS BANNER
1901y ARRIYE AT USS BANNER
1 1901Y¥ RECOVERED INSTRUMENTS
I00910 2002L ARRIVE AT PRINZI EUGEN
100915 2002L COMPLETED INSTRUMENT RECOVERY
00940 22000 ARRIVED AT USS PENNSYLVANIA
3100950 2200y COMPLETED INSTRUMENT  RECOVERY
301000 22005 ARRIVE AT USS [CATRON
IOLOZ0 COMPLETED INSTRUMENT  RECOVERY
IG1023 ARRIVED AT USS5 GASCONADE
I01G27 2204 COMPLETED INSTRUMENT  RECOVERY
"101035 27007 COMFLETED INSTRUMENT RECGVERY AT USS BRISCOE
301100 2301a COMPLETED INSTRUMENT RECOVERY AT USS SALT LAKE CITY
301118 2202 COMPLETED INSTRUMENT RECOVERY AT USS NEVADA
301144 21a(k COMPLETED INSTRUMENT RECOVERY AT USS BRULE
301207 21019 AT USS PENSACOLA
731277 20000 COMPLETED INSTRUMENT RECOVERY AT US5  INDEPENDENCE
101248 23048 LY TO AT USS KENNETH WHITING
301315 2304y UNDERWAY TO LST-861
I41331 2504F LY TO LST-861
3101479 2763¢ ANCHORED IN BERTH “K*"

2793)  UNDERWAY FROM  ANCHORAGE
126 2304N  ARRIVED AT USS KENNETH WHITING
320357 2101p RECOVERED INSTRUMENTS FROM USS BRULE
320912 2ooop RECOVERED  INSTRUMENTS  FROM  USS  INDEPENDENCE
320935 19017 RECOVERED INSTRUMENTS FROM USS BARROW

- -
TOAT T

ot
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320958
321017
321027
321108
331413
321442

372400
S10959
211230
561730
551800
&71728

22008
2I04N
23G4N
2793K
2793K

1933V

1993V
22000
22004
21011
21011
2991M

RECOVERED INSTRUMENTS FROM USS GASCOMALE

ARRIVED IN VICINITY OF USS KENNETH WHITING

UNDERWAY

ANCHORED IN BERTH "E"

UNDERWAY

ANCHORED 1700 YARDS SOUTH OF EERTH #378 = "A" 92.5 DEG
“C" 40 DEG

ANCHORED AS BEFORE

ALONGSIDE PENNSYLVANIA

LEAVING FENNSYLVANIA

ALONGSIDE FALLON

LEAVING FALLON

DEPARTED BIKINILAGROW FOR KWAJALEIN IN TANDEM TOW WIT
H USS CONSERVER TOWING LCT-1184; LCT-1420; AND YOG-83
-— ON 5 SEPTEMBER 1944
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USS ATA-1BS CALCULATED FiLm BADGBE DOSE !IN MREM)

DATE TIME LAGOON TARGET SHIP DAILY CUM
WATER SHIPS CONTAMINATION TOTAL TOTAL

JUL 1 A+0 ] 0 0 0
JUL 2 A+l 4 15 19 19
JUL 3 a+2 Q 0 0 19
JUL 4 A+3 ) 0 0 19
JUL 5 THRU 24 Q 4 2i
JUL 2 B+0 0 0 0 0 23
JUL 26 B+1 0 0 0 0 23
JUL 27 B+2 0 0 0 0 23
JUL 28  B+3 0 0 0 0 23
JUL 29  B+4 4 142 b 182 205
JUL 30 B+5S 3 0 22 25 230
JUL 31 B+b 0 0 21 21 251
AUG1 B+7 2 0 18 20 271
AUG 2 B+8 0 0 17 17 288
AUG 3 Bt9 0 0 14 14 302
AUG 4 E+10 0 0 13 13 315
AUG 5 B+11 0 0 11 11 326
AUG 6 B+12 0 0 10 10 336
AUG 7 Et13 b 0 10 b 352
AUG § B+14 10 0 9 19 371
AUG 9 B+15 9 0 a 17 88
AUG 10 E+16 a 0 a b 404
AUG 11 B+17 7 1} 7 14 418
AUG 12 E+1B b 0 7 13 431
AUG 13  B+19 8 0 & 12 443
AUG 14  B+20 5 0 b 11 454
AUG 15 Et21 5 0 5 10 464
AUG 16  B+22 4 0 5 9 473
AUG 17  E+23 4 0 5 9 482
AUG 18  B+24 3 0 4 7 489
AUG 19 B+25 I 0 4 7 496
AUG 20 R+25 3 20 4 27 523
AUG 21 B+27 2 0 4 7 530
AUG 22 B+28 2 0 4 & 536
AUG 23 B+29 2 0 4 & 542
AUG 24  B+30 2 0 3 5 547
AUG 25  B+31 2 7 3 1 559
AUG 26  B+32 1 0 3 4 563
AUG 27 E+33 1 0 3 4 567
AUG 28  B+34 1 0 3 4 571
AUG 29 Bt35 1 0 3 4 575
AUG 30  E+34 1 0 3 4 579
AUG 31  B+37 ! 0 3 4 583
SEP 1 B+38 0 0 2 2 585
SEP 2 Bt39 0 0 2 2 587
SEP 3 B+40 0 0 2 2 589
SEP 4 B+41 0 0 2 2 591
SEP 5 Bt42 0 0 2 2 593
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SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS ATA-187

CREW SIZE: 33

GROUP: SERVICE

MISSION: ATA-187 arived a Bikini prior to the fird detonation on July 1, 1946 to

prepare for the operation. As part of the Repair and Service Unit, ATA-187
performed such duties as sdvage, towing, and emergency repair work.

SHOT DATA: TEST D A T E ( T | MIED) TYPE DETONATION

ABLE [ July 46 (0900) 23 KT Air Burst (+520 feet)
BAKER 25 July 46 (0835) 23 KT Shdlow Underwater (-90 feet)

PATH REPORT:. This report contains the geogrephic locations of CTJ~1 support vessds
within Bikini lagoon. The time is in Day-Hour-Minutes and begins 1 July 1946. All
days are July (eg., 1 Aug = 32 duly, etic). Pace is the grid square within Bikini
lagoon from Hydrographic Office, Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the reconstructed film
badge dose for this unit from the vaious sources which it encountered while a
Bikini lagoon. A daily total and cumuldive totd ae dso included up to departure

from Bikini. A dealed explanation of esch source contribution is contained in the
basic report, Section 2.

Total calculated dose received while a Bikini: 0.347 REM
Date unit departed Bikini: August 24, 1946 (BAKER + 30)

Ship contamination factor when depating Bikini: 5
(this value is for use with the nomograph in Figure B-5)
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FATH REPORT FOR THE y55 GTG-187

D1OFO0
011913
111954

020808
(20825

L A

031408
(22400
041137
041300
041324
041338
141404
041452
441515
042400

250835

210809
310944
316915
110925
310948
111044
311105
I11132
311235

T TTN
-."1 1;--4';'.

311457
I11513
311703
11736
311818
jlieas
3119040
331541
331600
331830
331905

331945

FLACE

23%1HM

2393L ANCHOR

2393l
2591H
26787
24038
2501F
2601F
29947
23957
26040
26048
260432
2204y
2505U
2505
24097
23020
26040
26040
2991H

25711
2591H
25027
25027
25914
2504k
26036
ZHOZG
26036
260G1F
THQ1F
26950
26935
26950
2402H
24024
2601F
26G1F
22040
25940
25940
2594)

REMARKS

2591M OBSERVED SHOT GRLE

ENTERED EIKINI LAGOO

UNMDERWAY

MOORED TO ARD-2%9
UNDERWAY FROM ARD-29
B Y US 3 WHARTON

ANCHORED =~ "5" 7.5 DEG
UNDERWAY FROM  GNCHORGGE

N

NEAR BERTH #3648
ENYU 148 DEG 5" 54 DEB

-

R_TGN.

"C" 62,5

FEEIKIN1 12 DEG

DEG "B" 157

BY US5 PRESQUE ISLE TO RECOVER ANCHOR

UNDERWGY

MOORED TO USS PRESQUE

ANCHORED AS EEFORE
UNSERWAY

L5M-60 ALONGSIDE FOR TOW

ISLE

ANCHORED LS5SM-60 IN BERTH #38

UNDER W AY FRON LSH-60

L.TAN.

DEG

UNDERWAY WITH YW-92 ALONGSIDE (ESTIMATED FQOSITION]

YW-92 PUT GLONGSIDE GRB-8 AN5 UNDERWAY

MOORED TO USS PRESBUE ISLE

MDORED AS BEFORE
OBSERVED SHOT RAKER
ENCWN?

ENTERED HBIKINI LAGOON

PASE BUOY #1!

LAY TO OFF [JSS BARTON

UNDERWGY FROM US55 EGRTON

BEARING 247 DEGREES

MADE FAST TO ARD-29 TO TOW
ANCHORED IN BERTH #48 WITH TON
UNDERWAY FOR SMALL BOAT FOOL

ANCHORED IN BERTH #117
UNDERWAY FROM BERTH #117
ANCHORED IN BERTH #1479
UNDERWAY FROM BERTH #16°9

LAY TO OFF USS SEVERN

MOORE5 TO USS SEVERN

UNDERWGY FROM USS SEVERN

MOORED TO USS HESPERIG

UNDERWAY FROM USS HESPERIG

ANCHORED IN BERTH #t17

UNDERWAY

NEAR USS SGIDOR (ESTIMATED)

NEAR USS HESFERIA
UNDERWGY
ANCHORED IN BERTH "F
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J40510
340760
340831
341110
I41119
341127
341504

341643
342400
360835
3609448
361034
361220
410740
411108
331135
331432

350900

23944
23048
29045
26987
26987
26948
26945

26948
26945
2002

20020
2591N
ZE91INM
25%1M
25910
2504E
2202U

2591

UNDERWAY

MADE FAST TO ARD-29

UNDERWAY WITH ARD-29

ARD-29  ANCHORED

UNDERWAY FROM ARDR-2¢9

ANCHORED IN BERTH “R"

UMDERWAY FROM ANCHORAGE TO SEARCH FOR WHALE POATS ADRI
F?

ANCHORD IN BERTH "R"

ANCHORED AS BEFORE

ALONGSIDE STACKZ

LEAVING STACKZ

EXITED BIKINI LAGOON TO DUMP DEFTH CHARGES

RE-ENTERED BIKINI |.AGOON

EXITED BEIKINI LAGOON WITH LCI-420 IN TOwW FOR SINKING
RE-ENTERED BIKINI LAGOON

AGLOKGS | DE HUGHES

LEAVING HUGHES

DEPARTED BIKINI LAGOON ENRROUTE EWAJALEIN WITH SF-990 |
N TOW -- ON 24 ZUGUST 194¢&
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JUL
JUL
JUL
JuL
JuL
JuL
JuL
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG

uss

gooo\]mmhool\)'dfg

—
<

11
12
13
14
15
16
17
18
19
20
21
22
23
24

ATA-1B7 CALCULATED FILM BADGE DOSE (IN MREM)

LAGOON
WATER
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SHIP
CONTAMINATION
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DAILY
TOTAL

116
138
150
166
185
202
216
230
243
255
265
275
284
293
300
307
314
321
338
344
347



SUPPORT SHIP INFORMATION SUMMARY

SHIP: USS ATA-192

CREW SIZE: 15

GROUP:. SALVAGE

MISSION: ATA-192 arived a Bikini prior to the fird detonation on July 1, 1946 to
prepare for the operation. As a membe of the Sdvage Unit, ATA-192's man duties

included salvaging the damaged target vessels after the tests, performing
emergency repars, and fighting fires

SHOT DATA: TEST  DATE (TIME) YIELD TYPE DETONATION
ABLE 1 July 46 (0900) 23 KT Air Burst (+520 feet)
BAKER 25 July 46 (0835) 23 KT Sndlow Underwater (-90 feet)

PATH REPORT: This report contains the geogrephic locations of CTJ-1 support vessds
within Bikini lagoon. The time is in Day-Hour-Minutes and begins | July 1946. All
days are ly (eg., 1 Aug = 32 dly, etc.). Pace is the grid square within Bikini
lagoon from Hydrogrephic Office, Misc. Chart number 11854, portions of which are
reproduced in Figures B-l, 2, 3, 4.

RADIATION REPORT: This report is a day-by-day compilation of the recondgtructed film
badge dose for this unit from the various sources which it encountered while at
Bikini lagoon. A daly totd and cumulative totd ae dso included up to departure

from Bikini. A dealed explanaion of each source contribution is contained in the
basic report, Section 2.

Totd cdculated dose recaeved while a Bikini: 0.547 REM

Date unit departed Bikini: September 2, 1946 (BAKER + 39)

Ship contamingtion factor when departing Bikini: 3
(this vaue is for use with the nomogrgph in Figure B-5)
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PATH REPORT FOR THE USS ATA-192

TIME PLACE  REMARKS

(10900 2591M QBSERVED SHOT AEBLE

011305 2591M ENTERED BIKINI LAGOON

(11325 22980 FIGHT FIRE ON THE USS NIAGARA

011407 279BC FIGHT FIRE ON THE US5 ELADEN

311413 2298C PROCEED TO USS BRACKEN

01 1417 2299H FIGHT FIRE ON LSS BRACKEN

11 1444 2299H UNDERWGY TO EGST OF TGRGET GRRGY

311455 Z699H LAY TO EAST OF TGRGET ARRAY

211732 2499H UNDERWAY TO  ANCHORAGE

01 1759 27923M  GNCHORED IN BERTH "s5"

20700 2793M  UNDERWAY

020740 74026 LAY TO OFF US55 HAVEN

070815 24025 UNDERWAY TO TGRGET ARRAY

070945 21010 IN VICINITY DF v0-140

021045 21610 UNDERWGY WITH YO-14&0 IN TOW

121229 Z459H MOORED YO0-160 NEGR BERTH 229 {SFENT 30 MINUTES GLONGS |
DE Y0-16&07

021510 249%H UNDERWAY TO ANCHORAGE

071578 2793IM GNCHORED IN BERTH "S§"

G22359 2793M  FASSING  SUMMARY 81

030947 2793M  UNDERWAY FROM EERTH

031039 21005  ALONGSIDE A/RDC-13

031204 21006  LEAVING GREC-13

931431 27950 HEACH ARDC-13 ON REEF NEAR ENYU ISLAND - FOSHITION ESTI
MATED

03143% 27950 STANDING CLEGR OF ARDC- 13

031507 2795K PROCEEDING TO ANCHORAGE

0631517 2793M ANCHORED IN BERTH "S©

G32359 27934  SUMMARY IS A FICTITIOUS SHIF USED TO RECORD THE DOSE R
ECEIVED BY GTG-192 WHILE ALONGSIDE TARGET SHIPS AFTEFR
SHOT ABLE

032400 2793IM  PASSING SUMMARY 13

042400 2793  GNCHORED GS BEFORE

051145 2301F  GLONGSIDE LCI-332

051200 99994  FGSSING SUMMARY 5 FLUS 2

051201 99994 SUMMARY 5 FLUS IS THE SUM TOTAL OF ALL FREE FIELD TGRG
ET SHIP DOSES RECEIVED BY THIS SHIP FOR THE FERIOCL 5 J
ULY THEDUGH 24 Juy

051227 23018 LEAVING LCI-332

061400 j ALONGSIRE NGGGTO

061402 22010 LEGVING NGGGTO

041416 22010 GLONGSIDE NGGATO

061731 22010 LEGVING NGGGTO

070614 22010  ALONGSIDE NGGGTO

071220 2202V LEAVING NGGGTO

100725 99994 FROM 0725 TO 1236 ASSISTED IN SHIFTING USS ARKANSAS TO
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2200
220089
22008
2200X
2200
22000
2200B
21010
2000D
19017
20010
200140
21¢1H
20020
20020
2002E
2102

[ R Fale]
22024

NEW BERTH

AT 1424 PLACED BOARDING FARTY ABOARD YO-140 TO TOW THI
5 VESSEL

FROM 1910 TO 1705 ASSISTED IN MOVING ©§5 n~evoDo
FROM 0641 T0 1120 ASSISTED IN MOVING o055 EoRoToGo TO N
EW BERTH

FROM 0810 TO 1040 ASSISTED IN TOWING AND MOVING YOG-83
FROM 4554 10 0837 ASSISTED IN MOVING USS SARATOGA
FROM 0645 7O 0819 ASSISTED IN MDVING USS CRITTENDEN
FROM 105% 10 1359 ASSISTED US5 SALT LAKE CITY IN GHIFT
ING BEFRTHS

FROM 0S527 10 641z M-ORED TO USS MAYRANT

GESERVED SHOT BAKER

ENTERED BIKINI Lz OON

GMCHORED IN BERTH "I

UNDERWARY TO TARGE, ARRAY

ESTIMATED T ME ANy POSITION

ANCHORED IN BERTHp"1"

ANCHORED AS BEFORE

UNDERWAY 70 AID IN BEACHING .85 HUGHES

AID IM BEACHING US55 HUGHES

RETURN TO ANCHORAGE

ANCHCRED IN BERTH 1"

UNDERWAY FR.M BERTH

MDORED MEXT T° USS DEN<.Do

ALONGSIDE DeN~UDAL

LEAVING DeM<UDAT

UMDERWAY WI.H US55 DENT°DA IN TOW

RELIEVED OF ToW BY USS AT.-1e0

ANCHORED 1700 YARDS S0.TH OF BERTH #377

UNDERMKAY

IN VICINITY °F o555 NEW YORK

IN VICINITY oF o055 BRISCOE

IN VICINITY oF o855 CATRON

Lay 10

IN VICINITY oF o055 EBRoCKen

LAY T0

IN VICIMITY OF USS PENNSYLVANIA

IN VICINITY OF US5 GASCONADE

IN VICINITY OF USS FENSACOLA

IN VICINITY OF USS INDEPENDENCE

IN VICINITY OF USS BARROW

IN VICINITY OF UBS CRITTENDEN

IN VICINITY OF USS DAWSON

IN VICINITY OF USS BRULE

IN VICINITY DOF PRINZ EUBGEN

IN VICINITY OF UBS STACK

IN VICINITY OF USS WILSON

IN VICINITY OF USS MAYRANT

IN VICINITY OF USS NEVADA AND NAGATO
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291210 22020 PROCEED TO USS KENNETH WHITING

'2G1280 20945 LGY TO BY USS KENNETH WHITING

291310 20945 UNDERWGY FROM USS KENNETH WHITING

291327 1B93N  MOORED TO USS GTE-87

291332 1893N CAST OFF FROM USS GTH-87

291354 18920 GNCHORED 1{7%0O YARDS SOUTH OF BERTH #377

18920 UNDERWAY

22010 BY LET-810

2201D  ALONGSIDE LCT-816

ZB%4H LEGVING LCT-B14

i 28%4H LYING TO

2894H UNDERWAY

27736 ANCHORED IN BERTH "I"

301446 2793R UNDERWAY

IU1s1s 2202V MOORED TO USS PRESERVER

301653 2202V UNDERWAY

301703 2793B  ANCHORED 1IN BERTH "Iv

311244 2793E  UNDERWAY

311309 2794C MOORED NEXT TO USS PGLMYHG

211325 2794C UNDERWGY FROM USS PGLMYRG

311415 23934  TWO MILES WEST OF ENYU ISLAND

311430 2794C MOORED TO USS PGLMYRG

311450 2794C UNDERWGY FROM USS PGLMYRG

311701 2793F  ANCHORED IN BERTH "Iv

IF0730 2793F  UNDERWAY

320838 Z102¥  WASHING DOWN USS MGYRGNT

321027 2102H  WASHING DOWN US5S TRIPPE

321155 2102H  UNDERWGY FOR USS AVERY ISLAND

321225 22051 UNDERWGY TO USS WILDCAT

321309 25955 MOORED ALONGSIDE USS WILDCGT

321402 25935 UNDERWGY FROM USS WILDCAT

321417 279ZF ANCHORED IN BERTH "1™

331359 2793F UNDERWAY FROM BERTH "I"

371437 18920 ANCHORED 1650 YARDS SOUTH OF BERTH #3177

I40745 18920  UNDERWAY FROHM BERTH

340859 2102¥%  WASHING DOWN USS MGYRGNT

3410%6 2102X PROCEED TO ANCHORAGE

241143 19920 ANCHORED NEAR BERTH #377

352400 18920 ANCHORED AS BEFORE

401221 1800V  ALONGSIDE  COHTLGND

401827 1800Y  LEGVING CORTLGND

SG1028 20020 ALONGSIDE  STACK2

501135 20020 LEAVING STACKZ

501347 2591M DEPGRTED BIKINI [ AGQOON FOR KWGJGLEIN WITH US55 STACK IN
TOW

340946 2591M RE-ENTER BIKINI LAGOON

S51035 22008 GLONGSIDE  GGSCONGDE2

551209 2200B LEGVING GASCONADEZ

551330 25%1M DEPARTED BIKINI LAGOON FQR KWAJALEIN WITH USS GGSCONGD
E IN TOW
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25%1H
1901y
1901X
251N
25%1M
1701
1700E
170QE
1700E
2591

KE-ENTER FBIKINI LAGOON

4LONGS | DE EANNER

LEAVING BANNER

DEFARTED BIKINI LAGOON WITH USS BANNER IN TOW
RE-ENTER BIKINI LAGOON

ALONGSIDE LCT-1013

ALONGSDDE LCT-705

LEAVING  LCT-705

LEAVING LET-1013

DEFARTED BIKINI LAGOON WITH LCT-1¢13 AND LCT-705
W ON 2 SEFTEMEER 1944 - ENROUTE KWAJALEIN
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US55 ATA-192 CALCULATED

JuL 27

JUL
JUL
JUL

28
29
30

JuL 31

AUG
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ALG
AUG
AUG
RUG
GUG
AUBG
GUG
AUG
GUG
AUG
GUG
AUG
AUG
GUG
GUG
AUG
AUG
AUG
GUG
AUG
AUG
GUG
AUB
AUG
GUG
SEP
SEF

©C o ~NOOod>wdNPE

,.
=

11
12
13

14
15

16
17
18

1?
20

21
22

la}
23

24
25
26
27
28
29
30
31
1

2
s

LAGOON
WATER

on

=

[ 5 T ) N ]

DT e DL D

(SRS R\ S L I « N = SRS I S o T a B 8

o

L)

0

FILM BADGE DOSE {(IN MREM)

TARGET
SHIPS

69

SHIP
CONTAMINATION

o o1 o

—_ el 2 e 2 e B O N
P BN SE U Yo )R RN T o5 TR I N

RO WAL W WLEwowh~PpeE PP~ oool @ o Ny © oo o

14
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TOTAL

109
14
201
245
263
280
294
306
319
3316
354

371
387
401
414
426
437
447
456
465
472
481
485
489
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518
521
524
528
931
534
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SUPPORTSH Pl NFORVATI ONSUMVARY

SHIP: USS ATR-40

CREW SIZE: 68

GROUP:. SALVAGE

MISSION: ATR-40 arrived a Bikini on May 21, 1946. As a member of the Salvage Unit,

ATR-40’s duties included salvaging the damaged target vessels after the tests,
pe