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,. J v MEMORANDUM FOR THE RECORD 

Subj: USS RENSHAW (DDE-499). Visit to the Atoll of LIKIEP 
5-6 March 1954 

Ref 

Encl: 

(a) Phonecon from Gordon Facer, DOE, on 22 May 79, re
garding the New Marshallese Government's request 
for information about a Navy ship reported to have 
been at the Atoll of LIKIEP in early March 1954 

(1) Deck Log entries 5-6 March 1954 for the USS RENSHAW 
(DDE-4 99) 

(2) Document concerning Long Term Activity Estimates 
for the Northern Marshall Islands 

1. Reference (a) indicates that the New Marshallese Government 
is attempting to locate any measurements or pictures that may 
have been taken at the Atoll of LIKIEP several days after the 
detonation of Operation CASTLE, Shot BRAVO in early March 1954. 
Their interest has focused on a Navy ship that is reported to 
have arrived at the atoll, unloaded instruments, and taken some 
pictures at that time. 

2. The.,,.deck log of the USS RENSHAW (DDE-499) for Friday 5 March 
1954 indicates that the ship arrived at the Atoll of LIKIEP that 
evening. The log makes no mention of off-loading instrumentation 
or of taking any pictures. Other entries indicate that a landing 
party departed for LIKIEP Island at 0705 on Saturday 6 Mar 1954 
and returned to the ship at 0937 that morning. The RENSHAW de
parted the Atoll of LIKIEP at 1133 on 6 March 1954. Copies of 
these entries are included as enclosure (1). · 

3. The log of the RENSHAW does not make mention that she had any 
scientific personnel on board or that she was involved in any 
special survey operations. It is, of course, possible that when 
the landing party went ashore, some type of instrumentation might 
have been taken along. None of the currently available data, how
ever, provides any infonnation on the results of such measurements 
and it does not appear likely that any final reports would include 
results of such specifics as these. 

4. Enclosure (2) .entitled, "Long Term Activity Estimates for 
the Northern Marshall Islands" (unknown source) has been located 
which provides information on Marshall Islands affected by BRAVO 
and YANKEE fallout. Jl.lthough LIKIEP is not included in Table 5, 
the island of ~ILUK to the northeast is listed. The table in
dicates that the dose rates at one hour after detonation on AILUK 
was 1 R/hr after BRAVO and 0 R/hr after YANKEE. Figure 2 indicates 
that a 0.1 R/hr fallout intensity isodose line at H + 1 h~s for 
Shot BRAVO ran approximately through the northern part of LIKIEP. 

klTBct)Z_, A CJ c v-1 
R. T. BELL fr~ 
LCDR MSC USN 11 /Of <(;at._,,. 
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00-04 . . 
Steam.i.ng .1.D -eo.mpa.n:r 1d tb -i?SS )l":TiffiC' ~Dlh422) ,.-.n.route !rom Utiril .J.t.oll to 

x~ajale1D Ieluid in tCOOr~e.Doe with CTG 7.3 d11p. -040)122. Cour&e 2.18 'I'O:.PGC, 2~8 
J>Sl'GC. Speed 11 knots. S.ll.ip15 io colwr.n, J . .:UK?.~. 2000 yards astern. Tllis st!p 
guide end OTC. · SteemiD.£ on boilers Nos. 2 e.nd 4, split pllUlt. Cooditioo of reed
~neas three e.od material condition "Ba.ker~aet. OJJ~. Sighted Kwajaleio Island Aero 
beacon, beari.De 22.5,'l', diste..:;t 20 .111.iles. - ~ _ 

•- •' --- - a- - ·-· '--• - - • • ..... • 
E.'11. ll.ONRO?, l..TJG,, USNF. 

o•-os . ... . __ ... -· ·- --·-· .. ... .. ..... 
Steoami.rig .. :e before • .0528, .t:,/C to 270 Jri<.PGC, 260 PSTGC. OboO, C/C to 305 

TU>.UC, 295 ..l>STCC. 0610, US:. lmh'RC (D!.-422) assumed guide, .2000 ysrds tl.lleed . ..D636, 
C/C to 3)0 'T&l'GC, 322 PSTGC. 0645, C/C to )40 Tc:..PGC )Ju PSTGC. 0646, Set the 
special .aea detail. oo: . .bas t.he conn. Captai.D an.6 lavigato: on the bredge. DSS 
l.1.T:iR0 detaohed to procee~ .1.n:.ependently. ·!>710, l'ilot Bos'n c=e 
aboa:rd. !>729, Passed beh16en l:.-uo)'$ tfos. l Jl.DC. 2, -iite..ndi.D.S i..cto Gea Pas:: t:"'E.jc.l!:oi::i 
.Atol.l Ea:rbor.·· Steering Te.Iiou.s cou.rses 1Ul6 at •ariou.s ·speed.s .con.!o.o:..i.D.g to the 

cLe..n.tle.l. ··- . .-' -fl~ . ~ -··-·---
< - - ·~.J.. ~~fil,-:LTlC._. ·u.S?rn 

-os.:.12 .. 
Stea.:..iog es be:rore. oe::>9, Capte.1o .be.s .:the ..conn.·. 08J::>, ~ooreO ztarboe.rd &icie 

to Be.:-tb Easy, K~ejalein Atoll Ba.rbor, ~itc ~taodard ttJorio£ 11.ries. ~hips present 
inolude •ar1,us units of the 1J~S. P'c.ci:ric 1'leet. ·soF.A ia -Ca:.2\J.':'STJ.., ~ .... ~.if.le1n. DE.31 
Pilot .Bo!!'D l:-e!t tbe 11tip. -0836, ·SecureC. tbc epec4.e.l 15es tie:.eiL 
0542, --co:.:r-;,vsv., !.weja.lei.D -eamc tibocrd. 0!:'50, ~ture6 ·boiler ~o • .2 •. boiler ·i-; 0 ; 4 
in .use :!or "ti:uilie.ry po.rposea. - 0902, ·OOl.'.l\AVST.1.,·-l;'.Wf.jelein .l.dt the 21h.ip. 0913, 
Dise.::berked ~;4 civilie~ evecuees rrru::. Utirik Atoll.· 0940, lledc daily inspection 
ot..mege:o,i.n-e a.od amokelees lJOWde.r ee..c:.plea; 'COnditioos oo:r:nal. 1000, lfOG 73 ce..:!le 

~:o:!;~ae __ ~o·?.;rt •. _ 1~4::>, C;o=e~oed fue_11:::J;;J,C~?· ~,~ft nr~.· i3' ;5•,--,,.;t 

12::·16 ~~; _ . . _ ~ ~r ~ ir~i i ~~"B · · ·--- -· --

1.!ooreo as before •.. ...l.206, 1.1gllted ·fires under boilc.r N;. 2 1 ~od co.c::a1ocec 
-tDal::i.ng e.ll .,Preparetioos !or gettio& uodeM1ey. 1226, ·Co.c;pfeted :ruelill.b, ~e.tt "fw5, 
13'· 9", 8ft l.3' -8". 130.'.i, .Cottpleted ..all preparations !or gettioe: u.oderway. Cut 
.ill -boiler l:IR•::2-.ILD.d·4, CJD·t.he -eiaio eteaJn 1ioe. :_i304, ·Major , ·05078::>£, 
USJ.,-e.Dd !lr. li!e.r-ebelle!!e 1ntetpreter cc.me eboard. - 13:)7 ;-uooe::-wsy :ror 
Likie;i Atoll ""in complin&ce Titt Te::-be.1 order~ :!rO!:l C..TTY ?. · SteB.Jtl..ne -on boilers }.; 0 s. 
2 B.Ld 4, eplit plant.· Special &ea dete.116 ·aet ••. .io..ateriel condition Baker set. 
Captain at the o:>n.n, Nevieator oo the bridge. ·a311., Stcerio£ ... a.rious courses and 
tit ~a:rious speeds to contort:: to t.be cben.o~l; OOD ...es given tbe oon.c. ~· 1346, Pe.ssec 
between b~O¥B Nos. l aod 2, took cieparture tor Likiep .A.tollJ set base course 180 T, 
•J>eeO 16 .. knots. l34BJ Secured tbe •J>{!cia.1 eee 6.eteil, eet condition or T~diness 
three. 1.355. c/c to 127 T«PGC. ll7 PSTGC, J.405, .c/c io..12J....Tl.:PGC, l.1.3 .PSTG::. : 
1425, c/c to 090 T&.PG{;, 08~ l'S'!'GC. -14,2,'C/c to 05; T&.PGC, 046; .. PSTCC. -1430, C/C 

. t~-052 'fi.:.FGC. ~5-.P~GC •. ~:· c./s t•o ~-~~t . ·· __ · _. _ --=.=-~..-.::·;;-~-~-~ 
. ;J. • X:.:U.SOh I JC •• USN"R - . . 

16'-"20 - - ... ·.,..----··--- i .... :·-------.'"· -,_.,..;·--· .-·--·-· ---·····.-·. : •.. ~-

- - st~wniiie- &e -.tiet0re.--:-i750·~-°::Pl°i~t,;-_;-1 fr·s c·:.-;;if a1J-;be"ari!ii '080~-:::-.diirt:~t" 25-·-:- · 
.a:.iles .. 1826, C/C t.o pe5 Ticl"GC• ..D79 .PSTGC • ....C/S t.o·22 .i:.:nots~ .J.851, C/C to 080 T&.PGC, 
.JJ74 PS'l'GC. -Set t.he •pecia.l aeE: ~eta.lie. ·-ODD at tile ~onn". _Ce._pta.1.n 111.nO t.he Navigetor 
OD tbe bridse. J5teeri.n£ •a:ri.ou.s .coureee a.nO -..t .... arious zpeecis •tl!.lldi.Dg into "l.U::1ep 
A. toll ~goon. .'.l.9:::>5, -Captai.D -4t -tbe -eon.n.~-= .J.915, -'-ll -6JlSiDes •tpppe~. ....A..nchored ..in 
:U . .kiep Lagoon; in 23 ·rethom.s or water,· 11a.nd ll.Dd ooral bot.toJL, er., !etbon::.s Dt -chain 
to tbe port a.nohor on the follo-wi.Dg bee..ri.ot-e; l'l~C St.U! l.1k1ep lsllUld, J.O.S ;r., 

.h:ltreoce "Ielaod 252·7, Xnenuuwa.::i ·lsle.nO ·l.26 T. -1929, -Seco.red .i.he ispeci.c.l ~ee deto.il. 

.. 19.35, :-Seco.reO "l>oiler .No; "2. ·. :.Boiler ~o. ~~ :~n_,._.:_::to:r: :-- iu:H~~r pu;r_poe es.· -ships 
pruent~ 'USS ~S?J..11. -SOPJ. "1.e C.o. R""J:~ · • ; : 

:.,0-~: -: C ~~~ :~ '., :~:~~:'. ;~~ ~~,~-~'.-~~'~[-~;~.'.·""~t~~' :T_'.~-i~~;:-~~:--~ ----
.. ___ .1.n01;_0~°--~=--.b•.f:.:· ! ·\~~~:~:;~,~_-;_. --£~~~~ ".~: ~ -·~-~--

.·. · "- ·.· - .· . • '- · B.J~ DSJ\""B 
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tl[O: l0b4EMlUS SHEtT 

-~rrc> nATD -"'--~-m:::"-""=·~ .... =.J..='-Y"";-~{=r:-=D=~~li~9._,_9.._) ___________ S=e:,;t,_,u~r,_a=-· ::.e.:..''-:::6'-'''-'lL=-·!::::.r:..,.::.c.:.:t. __ ~, ,g __ 
u:-.. J u:-,., ~ OJ .... ' 

00-04 
4Pchore<l 1~ ~,1~10-. ·tEcoo;i.. Ma.rehall !elands, 1n · '23 !athoms ot •eter, 1'e.nd e.nd 

coral b~tto.::., ~ t-~ ?ai:o=s o!·cba1.n to the port anchor oo the tollo~iDt beerio~s; 
Ylat:ste.!.f, Likie_p Isl.a.od, 105 T .. , Xotra.nce 1slan<l 252 '1'., Eoeouo'lre;.i .l.11le.nd, l2bT. 
Sl:ip i.D condition ot rea<l.ine es 1 our, material con C.i ti on Bal:: er ae t. Boiler t:o. ~ 
i.D use !or au.:x:Uiary purpoees •. ;-lit:ips pr · 

-- - ----· -·--- ------ --- USKR 

04-~B 
-1.!lchoreO .,as 

all p~eperatione 
Island. 

_before. 0700, 1.ighte~ tiree o.n<l.ar-b:::>iler ·tto. 2, -c~e::ced mft:in£ 
!or get tins uncienrar. - 0705, Lan~iD.£ party de pa.rte~ !or __ Likiep 

.-~ :_ ---~ LTJG., DSh"F. 
4 ··-

- . 1 
08-12 •. 

J..ocboreO ae before. DE27,·cut in boilere NoB. 2 ~~ 4; ~n tte .ea.in ~teal!:. line. 
Oe.40,·Co=pleted all preparation~ tor ~ettin£ -un<l.enrey. 0937,_lieco~erec ~~ndin~ 
fira ~rp,.. 7 j ti.~ Tel ~q. J.Un6.cl'"1'cy for ·~e.:oo lal.a.n6., io eccor6.ance 1tlh Tv 7. 3 ,· 

iep.· 5D75BZ. Stea.=. £on boilers Nos. 2 and ~.·eplit plant.· ~eterial con~ition 
Ba.kcr ect. Ma.neu•erinE: 'to -clear the -anchora~e. -Captain et tLe con.::i, -Ne.'l'igttor 
on the bridge. 0944, Steering •crious oourees e.nd at •~riou.s epeecs, ettUJdin~ 
out ot Likiep ~toll Lafoon. 0951, Cleared the chan.oel and t.ook depcrture tor 
Je..:!Jo Island, set course 180 T.&..r.,,'.;,.168 P.3?X, •peec 17 .knots. 0952, oo:· ..res giver: 
th..e cone. 0954, ·C/C t.o 100 Ttt..P"vC, ·093 PS"I'GC. ·C/S "to 22 knots •. 0957, Securee. 
tn..e epeciai aba 6etail, 11et oonll1 tioo ot l'e.ediness t~= •.. · ;l.000, ~de de.ily · 
inspection 01" m.agazines"and eJI:okeless powder •e.mples; conditi-:.ine nor~l. l.010, 
C/C to 05-~. 'r&.-PGC, 047" l'S'I'GC. 1022, c/c to D47 ~PGC, 040 PSTGC. 1044, c/c to 
C)O TiJ'OC ~ --lY22 PS'!'~-C. · J.D5B, -Captain e.t ·the con: ... · C/C -to -045 -'f&.PGC,. 037 ~Gt. 
C/s to 15 kiiDts. -1.l.03, ilo.J1.eu•erins ll.t .,.arioU!! oo'Urees anc at -.pee~s, -flte.ndir:g 
ot! Jemo .l6le.nd. ·1115, Disemba..rkec lan<l.iD.£ party·. 113.J, Proceedinc: on vaxbous 
courses and e.t TBI6'ou.s .epeeds, .circlin¢ .Te.=.o lel1.nd ·tor char.ting _purposes. · 

·-- . ~LTJG., t!Sl\r. 

·.:::-r -
. .12-lb - .... :. 

Btedltln£ JU! bctorc • ..12.41, .11ecoYC~C .l.a..!ld.ir>.g .party :from JeJL.D .ll!le.nd • .1252, 
P:rocceting t.o ..liluJ:: Atoll. ."Be.se cour11e ..DD::l TO'...PGC, .053 PSTGC.· .Spee: 15 blots. 
1424, r:;/c to 068 .,..:..r~ • .06l~.::c.' .:J..J..2t,..:C/c "t.o ::,72 T6.:.?GC, 065· PSTGC. 1.432, 
Set the apeciol ae.a .0.eta!.l.•..- OOD at tne conn, Cepta..Lo «Dd lie.viget.or .on the tiridge. 
1442, Ceptain hes -the ~onr.. · ·bl.S4, -St6.ll6.ing "loto J.iluJ:: .Atoll Le.c;o::in • .Steering 
Te..rious -courees e.nd -~t ...,e.rioue il~eds -1:: for t.o the -channel. · ·· -· ·- ·--· -

--· .. · _-_:.~- ~~·--~ :r· ;r,.~ .. --~~~l·G:-<US!rn ____ _ 
. 1' ..;........ • 

. -·--- -· ··---- -· ·----·------ - . __:_.L· -16-20 .. . . 
-·· ·-·-Stce..=ing-aa -be!ore. · 1605, .All eu.gin•s •topp11c. Anchore: one .rtlle Nortl:west 
ct J..iluJ:: .lsl&lld, 1.n 16 1'ethoJC.£ ct ye.ter, · core.l bottom, -with 55 -:ratho.t::lS ·or chain 
to the port anchor on the ·:rollol<ing 1>11ulns11: · "En.eoa IslanO, ·-072 '!'., '"'Xne.:ne.ne.ma.o 
Ieland, 052 ~.J .i..ilo...t·Ieland, 152 T. B.hips preeent: USS RXNS:-..1.~. SO?A ~e c.o. 
Benshe. .... -.. 161.4,"Secu.reO t.he a_pecil.l ae11 ~e!_all.· ~624, Becure<l bo1le'r Jlo .• 2 ... -· 
Boiler No. 4· "1 W!e !or atu:illll.IJ' _purpoeee;·. 16:26,-:nieomba..rtee. landi..rig party.····_ 

1-:~~~~~~~-~~-:::.~.e~-~--~:-~--~~ ~-----~ --~--- --.~ -------~L·.-
•• ·· ·· --· ------ ·-- 1 .ll..J...--irrn4), '.l.T.TG.,:oshR -

- . ·-. -·--· - ·=~ '----. ----- ·. '-'""---'- ··~--- ==--=-=- - .. 
20-24 i . - • ~~ • ~·· o·--" C. ·-:.~". • : • .·• '.'. :. ; . . - ; .• : • • • • .: o : i • '. . 

_ ~~~ --~-:ho~IJ;d--~~~-~~~o:~i~-:-~~~~~~~;:m ~~ .·~ .:~~ .. ---~----
:.:. : , :a : ·- -= -:~. ::i·,-c.!....a...., • ...cJ ~- · ....... ::· l_j_,-. ~ ~-.... -P--4-·]ros.sn.1.., ~s. 'Jl3lffi ...... : - -· --·- --· 

~:-~-it~~f fa~l~f~~t1~~~~t-ir~~:.:2~ f .8-r •.~- ~ · --·· 
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Long Term Activity Estimates 

For The Northern Marshull ls1cnc!s 

1/ /Of80tf 

This paper provides preliminary upper-bound estimates of the 

residual garrrna ~ctivity on the northern Marshall Is1ands due to U.S. 

atrrospheric testing at Bikini. These estimates are intended to be 

indicative of the activity to be detennined by up-coming deta~led 

surveys. Estimates are also provided for islands in the Enewetak atoll 

and compared with the 1972 survey. Finally, an analysis of Hind pro

files and fallout patterns is presented which serves to d~lineate those 

northern Marshall islands which were uncontaminated by fallout fro::-, 

the Bikini tests. 

1. .APPROACH 

After 20 years or so, the principal fission procucts of interest 

are Sr-90 and Cs 13: whose characteristics are suITTTtarize::i bel01·:. 

Isv~vpe 

Sr90 

Cs137 

Curies/kt of 
Fission at H+l 

110 

320 

Fraction of 
Tota 1 Curies 

2. lxl0- 7 

6.lxl0-7 

Half Life 

29y 

30y 

Decay Mode 

B only 

s (loo:;;) and 
y ( 93~) 

Th f t . 1 . b t . f c 13 7 h h d t e rac 1ona contr1 u. ion o s to t e one- our ose ra e 

is not the same as the frdction of total Curies at one hour since the 

Cs 137 y energy is lower than that average energy for all fissio~ pro

ducts (.66 MeV vs. 2 MeV). This results in a roentgen response for 

Cs 137 that is 0.41 times that for the inventory taken as a whole. At 

some time after burst, when Cs 137 is the only remaining fission product 

.:y-emitter, the dose rate is given by 

D(T) ~ D(l hr) [6.lxl0-7 x 0.41] (O.S)T/ 30 

where T is in years. Note that beto ~ctivity is not being considered 

here on the presumption that the survey techniques distinguish between 

Enclosure (2) 

sooaq1b 



beta and gamma. The above equation permits estimating the long tern, 

gal1l'lia activity, provided there are one-hour dose rate measure~2nts at 

the locations of interest. 

I I. RES UL TS 

The first step in the analysis was to compare the dose-rctc 

estimates developed as prescribed above with recent surveys performed 

for the Enewetak atoll. This comparison would indicate the magn~tude 

of the difference due to neglecting the migration of the isotopes into 

the soil and plant uptake. Figure 1 is a map of the Enewetak atoll 
• showing the location of 3 islands chosen for the comparison-~A1ice, 

Janet, and Yvonne. Table 1 lists the measured dose rate from the 1951-So 

operations for these three islands as well as the 1972 estimates for 

the Cs 137 co"'ltiponent. 

The 1972 survey (reported in NV00-140) provides average exposur2 

rates separately for c.s 137 and Co60 . (This latter isotope is not a 

fission product but results from weapon debris activation). In ad~ition, 

aveLage profiles ere provided of Cs 137 concentration (pCi/g) versus 

soii_ depth for Alice and Janet. ·It is important to note that there 

evidently have been no cleanup activities (which would invalidate the 

comparisons discussed here) on Alice and Janet. Yvonne is a different 

situation because of construction and earth moving activities durin~ 

the testing period. large variations in exposure rates occur on Yvonn2; 

thus, mean levels are misleading. For this reason, Yvonne will be dro~ped 

from the comparison. 

Table 2 provide~ the cs 137 survey data for Alice and Jan'et. 

The dose rates can be compared directly with the estimates of Table 1. 

As expected, the estimates are high since aroong other reasons it was 

assumed that the activity was all on the surface. The soil profiles 

of activity concentration versus depth can be used to develop a pseudo 

dose rate by relocating the activity back to the surface. A co~parison 

of this value.with the estimate is useful in that the difference is 

soosq11 
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Table 1. Dose Rate Estimates for Enewetak 

OPERA TI Ot~ YEAR ONE-HOUR DOSE RATES * (R/HR) 

GREENHOUSE 51 

IVY 52 

CASTLE 54 

REDh'lNG 56 

HARDTACK 58 

* DASA-1251 

* 137 Cs only. 

All CE 

550 

2000 

50 

430 

850 

ISLAND 

All CE 

JANET 

YVONN~ · 

i 
f 

-

.I 

soo 8 q19 

JAN~T Y\!0~~1\E 

800 0-1000 
2000 . 55 

15 0 

480 550-8060 

90 305-2500 

1972 DOSE-RATE* 
ESTlt-'.ATE {MR/HR) 

.:O; 7 

0.7 

0.2-2.0 

... . -

• 



137 Table 2. Selected Cs Data from 1972 Enewetak Survey 

Surf ace Activity Density (P::i/g) 
Dose Rate ~s a Function of Soil Depth 

Island (mr/hr) ( z in cm) 

Alice .042 67 exp (-.011 z), 0 < z < 70 

147 exp (-0.67 z), 0 < z < 8.2 

Janet .025 22 exp (-.025 z), 8.2 < z < 75 

0.55 exp (-.0031 z), 15 < z < 18) 



( 

then attributable not to soil migration but rather to plant uptake an~ 

other losses. To develop this pseudo dose rate, the following equation 
was us.ec: 

2 -s/zrnax A(Ci/m ) c p x 10 o(z)dz 
0 

where a is the activity density in pCi/g, z is the deplh in c~. p is 

the soil density (l.8g/cm3) and the factor of 10-8 provides the con

version fro~ pCi to Ci and from crn-2 to m- 2 . The dose rate for cs 137 

is given by 

D(R/HR) = 6.21 A(Ci/m2) • 

Table 3 surrm2rizes the comparison between the estimated and measured 
137 . 

Cs dose rate and the.pseudo dose rate as well. As can be seen, the 
""' estimate is a factor of about 20 higher than the measured value and 

that roughly half of this difference can be accounted for by rnechanis~s 

other than soil migration. This comparison indicates that simple 

estimates can be used to provide bounding upper limits and that it 

rnig~t be possible to refine these estimates to within an order of 

magn~tude by correcting for soil migration. The conditions for this 

refinell'ent would be: 

~.) that for the location of interest, there had 
been no cleanup or major earth moving prior 
to the survey and 

b.) that the soil profiles would be similar to that 
found on undisturbed Enewetak islands receiving 
fallout (such as Fig. 1409 of "Surmiary of Findings". 
chapter of NV00-140). 

Having compared dose rate estimates with survey results for 

Enewetak, we can now turn to those islands in the northern Marsha1ls 

that were contaminated by fallout from shots at Bikini. 

Because the estimating scheme being used requires the one-hour 

dose rate as input, it is important to first establish that off-site 

~asurements were made in all cases where there was fallout on the 
islands of interest. If these data are incomplete, estimations cannot 

5008CJ21 



1able 3. Comparison of Estimated and Measured cs 137 Activity 

DOSE R~TE (MR/HR) --
ISLAtm ItlFERRED FRO.": 

ESTIMATE DIRECT MEASUREMENT SOIL Pi\OflLE" 

Alice 0.7 .042 0.50 

Janet 0.7 .025 0.10 

* Calculated by relocating activity to surface. • 

RATIO (ESTIMATE/MEASURED) 
ISLAND 

DIRECT MEASUREMENT INFERR~D MEASUREMENT* 

J...1 ice 17 1.4 

Janet 28 7.0 

soosgzz 



be made. lable 4 summarizes the fallout pattern characteristics fro~ 

the Bikini tests. The last column in most cases indicates that the 

wind directions precluded fallout on the islands. The de£init~ excep

tions ~re Bravo and Yankee. For Bravo and Yankee, off-site measure11ents 

were in fact made. None e:f the Enewetak shots resulted in fc:illo:.Jt on 

Bikini or other islands to the east, so the test operations in Table 1 

car1 be ignored . 

. , 
:Figure 2 shows the Marshall Islands relative to the test loca-

tions. ~he Bravo fallout pattern has been reconstructed independently 
• 

by AFSWP, NRDL and RAND using some modelling,while the Yankee pattern 

is based on extensive surveys. The one-hour dose rates for affected 

is1ands are given in 1able 5. Al1 of the listed islands are outside 

the lowest dose-rate ·{loOR/HR) contour for Yankee (Rongelap is just 
. "' barely); the levels are stated only to.the nearest decade since 

extrapolation had to be used. The range of values for Rongelap and 

Rongerik is due tc the variation of the Bravo pattern across the 

resp~ctive island. By and large~ Bravo is the predominant contribGtor. 

Table 6 provides 1977 estimates of the Cs 137 dose rate for 

these islands. On the basis of the limited comparison performed for 

the Enewetak ca_se, these values could be reduced by a factor of about 

6 to ~ccount for soil migration.provided the geology is similar to· that 

for Enewetak. 

The final part of this paper is devoted to identifying 1-i'ith 

high confidence which islands did not receive fallout from the Bikini 

tests. Table 4, as discussed above, indicates that ~nly Bravo and 

Yankee definitely resulted in fallout on the islands; this is based 

on the use of off-site measurements to reconstruct their respective 

fallout patterns. The other shots in the Castle operation, for which 

there were no off-site measurements. apparently were note problem. 

However, a detailed investigation is warranted and is reported on in 

the appendix. Also contained there is an extrapolation of the Bravo 

and Yankee patterns .to a leve 1 consistent with background. 



Table 4. Fallout Fro~ Bikini Shots 

-
h'i nd Off -Site 

Shot Yield ~ Dir (to) Meas. Concl. 

CROSSRO~DS 

Able (6-30-46) 23KT Air l<.I No Direction 

Baker (7-24-46) 23f~T UI~ N No Direction 

·CASTLE 

Bravo (2-28-54) 15t-:T Surface E .Yes Prob le:.-: 

Romeo (3-28-54) + Barge w No Direction 

Koon {~-6-54) 110!'.T Surface NE No Direction 

Union (4-25-54) + Barge NE No Direction 

Yankee (5-4-54) -+ Barge NE· Yes Prob l en, 
,,,. 

: Pt=:D\-/ING 

Cheroke2 (5-20-55) . ->HlT Air N~·~ No Direction 

Zuni (5-27-56) 3.Sr·n Surface NI~ Yes Direction 

Flathead (6-11-56) + Barge 
"' 

Yes Direction 

Dakota {6-25-56) + Barge N No Direction 

Navajo (7-10-56) + Barge N¥,' Yes Direction 

Tewa (7-21-56) SMT Barge f{\.,1 Yes Direction 

• HARDTACK 

Fir (5-11-58) + Sarge \.J No Direction 

Nutmeg (5-21-58) N Barge w No Direction 

Sycamore (5-31-58) Barge W-NE No !. Direction 

fw'..c p 1 e { 6-10-58) Barge h'-N No Direction 

Aspen (6-14:..58) Barge N No Direction 

Redwood (6-27-58) Barge HW No Direction 

Hickory (6-29-58) N Barge w No Direction 

Cedar (7-2-58) Barge flE No Direction 

Poplar (7-12-58) + Barge N-\~ No Direction 
,.. 
( Juniper (7-22-58) Barge NI-! No Direction 
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Table 5. One Hour Dose Rates for Bravo and Yankee 

Dose Rate (R/Hr) --
ls lend Bravo Yankee 

Rongelap 200-2400 100 

Ailinginae 100-200 0. l 

Rongeri k 200-800 10 

Tak a 20 0. 1 

Bikar 100 10 

Utirik 25 0. l 
• 

Ail uk 1 0 

'Table 6. cs137 Dose Rate Estimates for 1977 

.. .. 

Islar:d ' Dose Rate (mR/HR) 
.. .. .. -· 

Ronge!a:;i • 044 - 3. 7 . 

Ailinginae .015 - .030 

Rongerik .030 - .12 

Tak a .003 

Bikar .015 

Utirik .004 

Ai 1 uk .00015 

5 O·O 8-q·z b · 
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On the basis of this investigation, the following islands are 

extremely unlikely to have received fa11out from the Bikini or £ne1.,ietak 

tests at levels higher than the background exposure of 200 mrem/year: 

Wot to 
Ujae 
Lae 
Lib 
Majuro 
Namorik 
Kusaie 

-t;g;n 
Erikub 

·1laloelap 
Arno 
Ki1 i 
Kwajalein 

and any other islands circumscribed by the above. 

Aur 
Na mu 
Jab1.;ot 
Ail ingla;.ialap 
Mil i 
Narik 
Jaluit 
Ebon 

The following islands may have received some fall~ut from 

nuclear tests. It is unlikely that the intensities would have resulted 

in an exposure of more than 2 rem the first year; subsequent annual 

exposures would have be~n less than background: 
"" 

Jem Ailuk Mejit 

The following islands did receive fallout with intensities 

ranging from 1 to 2000 R/hr at 1 hr. They are listed in estimated 

order of decreasing residual activity: 

Rongelap 
Taongi {based on cloud drift only - no survey data available) 
Rongerik 
Ailinginae 
Bikar 
lit i ri k 
Tak a 

.· 

!II. CONCLUSIONS 

The above estimates. even when corrected for soil migration, 

can only be considered preliminary; they are very likely to be upper 

bounds. Note that only cs 137 has been considered. The addition of 

Sr90 (a beta-emitter) and co60 (which results from weapon debris acti

vation) are necess~ry in completing the estimates of the total activity 

present. 
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The distribution of the activity in the soil, plants and organ

isms will not be determined by a simple survey of surface contarr.ination. 

The estimates in this paper, along with such a survey, woulS be useful 

in determining such a distribution from the fol1Dh'ina kinds of additional 

data: 

a.) water table height and variation 

b.) physical characteristics of the soil strata 

c.) plant categories and root depth. 

• 


