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CLaﬂj /L¢<na 401180 1 June 1979 a ﬁi
AN
MEMORANDUM FOR THE RECORD /L 7,8

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

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

Encl: (1) Deck Log entries 5-6 March 1954 for the USS RENSHAW
(DDE-499)
(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, unlcaded 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 information 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., Although LIKIEP is not included in Table 5,
the island of AILUK 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 hrs for
Shot BRAVO ran approximately through the northern part of LIKIEP,
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00-0L .o -
Steaming $n company «ibb—IJSS MUNRC {DE-422), -enroute from Dtirik 4tol) to
Ews jalein Island in tcoorgance with CTG 7.3 dilp. OLD312Z. Course 218 T&PGC, 228
\X PSTGC. Speed 11 knots, Ships ip column, WUKRD, 2000 yards astern. This ship
guide and OTC. "Stezming on boilers Nos. 2 and L, split plent. Condition of reed-
4dness three and material condition Baker set., 0330, Bighted Ewajalein Island Aero

% \“ " beacon, bearing 225,T, distast 20 miles, ) i
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04-08 -

Steaming -la befors. .D528 .C/C to .270 .mxpc;c 260 PSTGC. 0600 c/c to 305
TLPSC, 295 PSTGC. 0610, US: VUNRC {D2-422) essumed guide, 2000 ysrds aheed., D636,
c/c to 330 T&PGC, 322 PSTGC. 06L5, C/C to 3LO TaPGC, 330 PSTGE 0646, Set the

% . speciel ses detail. OD- bas the conn. Captain mpd fwsvigato, on the bredge Uss
) ( LYUSRO detached to proceed iniependently, -D710, Pilot Bos'n ce-e
aboerd. 072G, Passed betwsen buoys Neos. )1 and 2, stending icto Gea Pasc EKwejelein
Atolld Earbor.-- Steering verious courses anéd st variou.s speeds conforeing tc the
ctennel. .. - . cm— e . 77/
‘ d :_' -' . ’ B —_ - ‘ML, LTJG., USFR ‘
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steaz.lng Bc berora. 0939. captain he.s the mm.- DBBD -xoorea starboerd sioe
to Berth Eesy, EKwejalein Atoll Berbor, witL stendard m:oring lines., <hips presernt
inolude vari>us units of the U.S. Pecific Fleet. *SOFA is CONATSTA, Ewzjelein. DE3]
Pilot Bos'no Yeft the mLip. 0836, Secured the specdel sea deteil,
D82, “CORAVET/, Ewejalein tame aboard. 0250, Bedured ‘boiler dNp. 2. . boller Neo. 4

’ ip.use Yor ‘muxiliery parposes.” 0902, ‘COMNAVSTA,Ewejealein left the ship. 0913,

i Disezberked rok civilies evacuees frox Utirik Atoll. - 0940, ¥ede dalily ibspection
of -megeaive and amokeless powder semples; ‘conditicdns poramal. 1000, WOG 73 ceaxne
alongside to’ po*t.. 1040, Come"oed rueli.ng Iron YOG 73, drart. r\r... 13! 5",-1 t -
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doored as berora._ 1206, I.ighted rirea under boilc.r No. 2, 204 corzenced
© -meving ell preparations for getting underwey. 1226, Compieted Tueling, dreft Twi,
* 13' 9", aft 13'-8". 1307,-Completed all preparations for getting underway. Cut

in dboiler Np.-2 and &, on-the waip B8team Yine. 130L, Major , D50782%,
. US4, and ¥r, Mearshellese interpreter cams wboard.” 4307, "Lnderwey for -

likiep At5l) in complipece witk verbal orderc froam CITF 7.  Steaming oo beilers XNps.
2 ané L4, eplit plant.’ Special sec Getafle set.. materiel condition Baker set.
Captein at the conn, Nevigator on tbe bridge. ‘1314, Steering various courses and
et various speeds to confors to the channel. OOD wes given the eonn.. 13LE, Passed
between buoys Nos. ) and 2, took departure for Likiep 4Atoll, set base course 180 T,
speed 16 knots. 1348, Secured the epecial ses detell, set condition of Tetdiness
three. 1355, C/C to 127 T&PGC, 117 PSTCS, 405, C/C $o 123_TLPGC, 113 PSTCI.
1L25, ©/C to D90 TEPGC, DBD PSTGC. ~1432, ‘O/C to 052 T&kPGC, OL6, PSTGC. 143, c/c
. to 052 TLEFGC, :u,s PSTGC. ,u.l.'? T/S to 25 knots.
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- Stewming as before. 1750 St el T U AEAYT },eu_ring DBD".I'., Aist&m, 25 .
miles. 1828, C/C to DBS T&PGL, 079 PSTGLC. L/S :.o;:?.xnots. 185, C/C to 0BO TaPGC,
‘ D74 PSTCC. Set the special set details. -O0D &t the gonn. Cn_ptai.n and the Navigeto‘
©n the bridge. Btesring various courses mnd mt wArious spseds stending into Likiep
Atoll Lagoon. 11905, Captain et -the conn.-19165, k)1 engines stppped. —knchored in
likiep Lagoon, in 23 fethoms oY water, mand wnd eoral bottom, 90 fetbhors of chain
to the port anchor on the following beerin:s; ¥Flag Staff Likiep Islend, 105 T.,
Eotrence Teland 252°T, Enenuuwes Islend 126 T. ~192G, Securel the speclal set detoil.
1935, Secured boller Ko.2.. Boller No.'L'in hyse for Iuiliﬂ:r pur_pous “Bhips
preuent 7SS .RD\S"_A%‘ ‘80?1 “4e €.0. RTISKLL™ o ; :
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MAVPOT U by, o) . DECK LOG—REMARKS SHEET

ARITED STATES St _Errstat {EDR-499) . Seturéev 6, Werct Sl
(¢l (22} Ol wath,
00-04 : .
ed =~ lac Mershall Jslends, in 23 fathoms of water, wend and

corel bottox, witl 90 Tetlbozs of -thain to the port epchor on the Tollowing bearings;
Flagstef!, Likiep Island, 105 T., Entrance Island 252 T., Epepuuweu Islend, 126T.
Srip 4in condition of readiness four, material condition Baker set. Boiler Ko. &
i_n use for nu:zi_liu_ry purposzes. _Er.ips pr ; .
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N, LTJG., USKR

D4-08 g s
Anchored “as berorc. 0700 Lighted fires under -boiler Ho. 2, torme=ced me ing
all pAeparationu for getting underway.- D705, La_ndinc perty dcparte:‘ for Likiep

Island. . - ) ..
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Anchored as before. DB27, Cut &n bollers RoB. 2 ans L, ©on the m2in etear line,

OEAD, -Cozpleted all prepuration‘ for getting underwey., 0937, _Kecoverec %‘ndinz
W. “Underwey for vemo Island, 4n @ccOTGance WILL CLw 7.3,°
i8p. 05075BZ. Stearing on boilers Noe. 2 ené 4, split plapnt. Keterial coﬂdition
Beker set. Maneuvering 4o clesr the anchorege. <Captein et trne conz, HNavigetor
on the bridge. O0O%4L, Steering verjous course=z end &t various speeds, standing
out of Likiep Adtoll Legoon. 0951, Cleared the channe)l mnd took departure for
Jeuo Island, Bet oourse 180 'I‘&_P:}C, 168 PSTCC, epeed 17 knots 0952, OO0 wes River
the concn., 095L C/C to 100 T&PGC, 092 PSTGC. -C/S to 22 ¥nots. . 0957, Becureb
the epecial sva detail, met oondition of resdiness trre:z, 1000, Made deily -
inspection of magazines and msrokeless powder samples; copditions mormal, 1010, -
c/C to 055 C&PGC, O4T PSTGC. 1022, C/C to D47 m?G\, OLD PSTCC, 3i0LL, C/C to
C30 T&POC,.D22 PSTEC. 1058, -Clptai_n nt - the con-. c/c —to OLS “B&PCZ,’ 037 psTcE.
c/S to 15 kno“ts. -1103, iﬂueuverin& nt qerious ocourses ané at ®peelds, standing .
off Jemo Islend. 31115, Disembarkec lending party, 1133, Proceeding on varbpous
courses and at verbous speeds, circling Jazo Island for charting purposes. :
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Bteaming as bcIore. _1,281, Recovered landing party from Jemo Islend. . 1252,
Proceeling to Ailuk Atoll. .‘Bese course D6D Ta«PGC, D53 PSTCC.. Hpeel 15 knots.
1L2L, £/C to DHB TaPTC, DOHL-PSTCC, .AL24, C/C 10 T72 PGS, 065 PSTGC. 1132,

Set the special sea fetails. OOD at tne conn, Ceptein and Hevigator oo the bridge.
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Long Term Activity Estimates
For The Northern Marshall Islands

i

-

This paper provides preliminary upper-bound estimates of the
residual gamma activity on the northern Marshall Islands due to U.S.
atnbspheric testing at Bikini. These estimates are intended to bs
indicative of the activity to be determined by up-coming deteiled
surveys. Estimates are also provided for islands in the Enewztek atol}
and compared with the 1972 survey. Finally, an anelysis of wind pro-
files and fellout patterns is presented which serves to dglinezte those
northern Marshall islands which were uncontaminated by fellout from
the Bikini tests.

I. . APPROACH
™

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

S0 137

are Sr”" and s~ 7, winose characteristics are summarized below.
Isotope Curies/kt of Fraction of Half Life Decay Mode
Fission et H+1 Total Curies
590 110 2.1x1077 20y a only
cs1?7 320 6.1x1077 30y 8 (100%) and
v (93%)

137

The fractional contribution of Cs to the one-hour dose rate

is not the same as the fraction of total Curies at one hour since the
C3137 v energy is lower than that average energy for all fissioﬂ pro-
ducts (.66 MeV vs. 2 MeV). This results in a roentgen response for
C5137 that is 0.41 times that for the inventory taken as a whole. At
some time after burst, when 55137 is the only remaining fission product
y-emitter, the dose rate is given by

7 T/30

D(T) = D(1 hr) [6.1x1077 x 0.41] (0.5)

where T is in years. WNote that beta activity is not being considered
here on the presumption that the survey technﬂqués distinguish between

Enclosure (2)
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beta and gamma. The above equation permits estimating the long term
gamma activity, provided there are one-hour dose rate measurements at

the locations of intgrest. )

II. RESULTS

The first step in the analysis was to compare the dose-rzte
estimates developed as prescribed above with recent surveys performec
“for the Enewetak atoll. This comparison would indicate the magnitude
of the difference due to negiecting the migration of the isotopes into
the soil and plant uptake. Figure 1 is a map of the Enewetak atol
showing the location of 3 islands chosen for the comparisén-fA)ice,
Janet, and Yvonne. Table 1 lists the measured dose rate from the 1§31-58
operations for these three islands as well as the 1972 estimates for

the Csl37 component.

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

rates separately for 85137 and Co®0. (This latter isotope is not a

fission product but results from wezpon debris activation). In addition,

137 concentration (pCi/g) versus

averzge profiles are provided of Cs
soiil depth for Alice and Janet. It is important to note that there
evidently have been no cleanup activities (which would invalidate the
comparisons dis;ussed here) on Alice and Janet. Yvonne is a different
situation because of construction and earth mbving activities during

the testing period. Large variations in exposure rates occur on Yvonne;
thus, mean levels are misleading. For this reason, Yvonne will be dropped
from the comparison.

137 survey data for Alice and Janet.

Table 2 providgé the Cs
The dose rates can be compared directly with the estimates of Table 1.
As expected, the estimates are high since among other reasons it was
assumed that the activity was al) on the surface. The soil profiles
of activity concentration versus depth can be used to develop 2 pseudo
dose rate by relocating the activity back to the surface. A comparison

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

gy 5006917
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Table 1. Dose Rate Estimates for Epewstak
OPERATION | YEAR | ONE-HOUR DOSE RATES * (R/HR)
ALICE JANET YVORNE
GREEHHOUSE 51 550 800 0-1000
VY 52 2000 2000 - 55
CASTLE 54 50 15 0
REDWING 56 430 480 550-8060
HARDTACK 58 850 90 305-2500
* DASA-125]
T
ISLAKD 1972 DOSE-RATE
: ' ESTIMATE (MR/HR)
ALICE 017
JARET 0.7
YVONNE - 0.2-2.0
: Y
. g
cs' only.




137

Table 2. Selected Cs Data from 1972 Enewetak Survey

Surface Activity Density (pli/q)

Dose Rate as a Function of Soil Depth
Island (mr/hr) (z in cm)

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

47 exp (-0.67 z), 0 <2z < 8.2
Janet .025 22 exp (-.025 z), B.2 <z <75
0.55 exp (-.003) z), #5 < z < 180

- .




then attributable not to soil migration but rather to plant uptake and
other losses. To develop this pseudo dose rate, the following equation

was used:
z
{ - max
: A(Ci/mz) = p x 10 8;/P o(z)dz
0

“where a is the activity density in pCifg, z is the depth in cm, p is

" the soil density (l.89/cm3) and the factor of 1075 provides the con-
i version from pCi to Ci and from cn? to m™ 2. The dose rate for cs137
is given by
D(R/HR) = 6.21 A(Ci/mC) .

Table 3 summarizes the comparison between the estimated and measured

f C5137 dosewfate andg theubseudo dose rate as well. As can be seen, the
i estimate is a factor of about 20 higher than the measured value and

i that roughly half of this difference can be accounted for by mechanisms
i other than soil migfation. This comparison indicates that simple

~ estimetes can be used to provide bounding upper Timits and that it
might be possible to refine these estimates to within an order of
magnitude by correcting for soil migration. The conditions for this

- refinement would be:

a.) that for the location pf 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 “Summary of Findings"
chapter of NVD0-140).
Having compared dose rate estimates with survey results for
" Enewetak, we can now turn to those islands in the northern Marshalls

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
measurements were made in &11 cases where there was fallout on the
fslands of interest. 1f these data are incomplete, estimations cannot

500897
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. Table 3. Comparison of Estimated and Measured Cs 37 Activity
DOSE RATE (MR/HR) -
ISLARD INFERRED FRQM
‘ ESTIMATE DIRECT MEASUREMENT . SOIL PROFILE*
Alice 0.7 .042 0.50
Janet 0.7 .025 0.10

+*
Calculated by relocating activity to surface.

LY
RATIO (ESTIMATE/MEASURED)
ISLAND
DIRECT MEASUREMENT| INFERRZID MEASUREMERT*
Alice 17 1.4
Jdanet 28 7.0

300669272




be made. Table 4 summarizes the fallout pattern characteristics from
the Bikini tests. The last column in most cases indicates that the
wind directions precluded fallout on the islands. The definite excep-
tions are Bravo and Yankee. For Bravo and Yankee, off-site measurenents
were in fact made. Hone c¢f the Enewetak shots resulted in fallout on
3ikini or other islands to the east, so the test operations in Table 1

can be ignored.

YFigure 2 shows the Marshall Islands relative to the test loca-

. tions. The Bravo fallout pattern has been reconstructed independently
by AFSWP, NRDL and RARD using some modelling, while the Ya;kee pattern
is based on extensive surveys. The one-hour dose rates for affected

. islands are given in Table 5. A1l of the listed islands are outside
the 1owest dose-rate {100R/HR) contour for Yankee (Rongelap is just

; bare]y); the levels are stated only to the nearest decade since
extrapolation had to be used. The range of values for Rongelap anc

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

respective island. By and large, Bravo is the predominant contributor.

137 dose rate for

Table 6 provides 1977 estimates of the Cs
these islands. On the basis of the limited comparison performed for
the Enewetak case, these values could be reduced by a factor of about
6 to account for soil migration,provided the geology is similar to that

: for Enewetak.

The final part of this paper is devoted to identifying with

" high confidence which islands did not receive fallout from the Bikini
“tests. Table 4, 2s discussed above, indicates that only Bravé 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 not a 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 Jevel consistent with background.
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Shot

CROSSROADS

Able (6-30-46)
Baker (7-24-46)

CASTLE

—————

Bravo (2-28-54)
Romeo (3-28-54)
Koon (4-6-54)

Union (4-25-54)
Yankee (5-4-54)

Mgy

P REDWING

Cherokee (5-20-55)

Zuni (5-27-56)

Flathead (6-11-56)

Dakota (6-25-56)
Navajo {7-10-56)
Tewa (7-21-56)

": HRRDTACK

-

(

Fir (5-11-58)
Nutmeg (5-21-58)
Sycamore (5-31-58)
#aple (6-10-58)
Aspen (6-14-58)
Redwood (6-27-58)
Hickory (6-29-58)
Cedar (7-2-58)
Poplar (7-12-58)
Juniper (7-22-58)

Table 4.

Yield

23KT
23KT

CPINT
3.5M7

wams 5008921

Fallout from Bikini Shots

Type

Air
uy

Surface
Barge
Surface
Barge
Barge

Air
Surface
Barge
Barge
Barge
Barge

Barge
Barge
Barge

" Barge

Barge
Barge
Barge
Barge
Barge
Barge

Wind

Dir (to)

NI

R
NW

W-NE
N-N

W
NE

N-W
N

Off-Site
Mezs. Concl.
Mo Direction
No Direction
Yes Preblem
No Direction
No - Direction
No Direction
Yes. Problen
No Direction
Yes Direction
Yes Direction
No Direction
Yes Direction
Yes Direction
No Direction
“No Direction
No t, Direction
No ; Direction
No  Direction
No t Direction
No Direction
No Direction
No Direction
No Direction
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Figure 2. Marshall Islands Affected by Bravo and Yankee Fallout
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Table 5. One Hour Dose Rates for Bravo and Yankee

Dose Rate (R/Hr) .-

Island Bravo Yankee
Rongelap 200-2400 100
Ailinginae 100-200 0.1

~ Rongerik 200-B00 10
Taka 20 0.1
Bikar 100 10
Utirik 25 0.1
Riluk 1 0"

j ™ Table 6. C5137 Dose

Rate Estimates for 1977

Island Dose Rate (mR/HR)
"éﬁnge1ap .04 - 3.7
Ailinginae .015 - .030
Rongerik 030 - .12
Taka .003 :
Bikar .015
Utirik .004
Ailuk .00015




On the basis of this investigation, the following islands are
extremely unlikely to have received fallout from the Bikini or Enewetak
tests at levels higher than the background exposure of 200 m:em/year:

Wotto tihiaa_. Aur
Ujae otje : Namu

Lae Erikub Jabwot
Lib ‘Haloelap Ailinglaneiep
Majuro , Arno Hi11
Namorik . Kiti Narik
Kusaie Kwajalein daluit
' Ebon

and any other islands circumscribed by the above.

, The following islands may have received some fallbut 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 wsu]d have been less than background:

Jemo - 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

Utirik

Taka

IIT. CONCLUSIONS

The above estimétes, even when corrected for soil migrat%on,
can only be considered preliminary; they are very likely to be upper
bounds. Hote that only Cs13/ has been considered. The addition of
Srgo (a2 beta-emitter) and CoGO (which results from weapon debris acti-
vation) are necessary 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 contamination.
The estimates in this paper, along with such a survey, would be useful
in determining such a distribution from the following kinds of additional

data:
a.) water table height and variation
b.) physical characteristics of the soil strate

c.) plant categories and root depth.
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