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FOREWORD

Classified material has been removed in order to make the information
available on an unclassified, open publication basis, to any interested
parties. The effort to declassify this ceport has been accomplished
specifically to support the Department of Defense Nuclear Test Personnel
. Review (NTPR) Program. The objective is to facilitate studies of the low
levels of radiation received by some individuals during the atmospheric
nuclear test program by making as much information as possible available to
all interested parties.

The material which has been deleted is either currently classified as
Restricted Data or Pormerly Restricted Data under the provisions of the Atomic
Energy Act of 19%4 (as amended), or is National Security Information, or has
been detarmined to be critical militazy information which could reveal systen
or equipment vulnerabilities and is, therefore, not appropriate for open
publication.

The Defense Nuclear Agency (DNA) believes that though all classified
material has been deleted, the report accurately portrays the contents of the
original. DNA also believes that the deleted material is of little or no '
significance to studies into the amounts, or types, of radiation received by
any individuals during the atmospheric nuclear test prograa, .
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PART ONE:- GENERAL

1., This report is divided into five parts. Part OME is a general
description of the report. Part TWO is a discussion of the radioclegical
safety problems created by the CASTLE mission of the task force, and their
solutions as phhmd and exscuted during the shot phase of the eperation,
Part THREE is a discussiom of fall-cut forecasting techniques, Part FOUR
depicts the Radsafe crganization. Part FIVE is a discussion of conclusions
drawn from the exscution of the CASTLE radielogical safety plan and recomene
dations for future operations similar to Operstion CASTLE,

2. The report is designed to cover the over-all Ci.STLE radiological
safety mtters from the viewpoint ef those issues of diract concern to Head
quarters, Joint Task Force SEVEN, Since each task group was responsible for
its o internal ndiolod.eal: safety as generally defined in CJTF SEVEN
Operaticon Order 3-53 (Tab A), no sttermpt will be made herein to amplify on
the details of the operations of the task groups except as they pertain to,
or directly support, the responsibilitios of the task force as a whole,
However, due to the basic reliance of task force cperations on floating
facilities in the test ares, the radiclegical safety portioa of the TG 7.3
final report has been extracted and appended hercto, The radiological
;atoty details of TG 7.1 shot atoll eperations are being published separately
88 & WP report ard will be available approximately September 1954, The
TG 7.1 report will include full details on photodosimetry, radiechemdc:zl work
performed on-sits, shot atoll radsafe surveys and recovery operations.

3. This report has been written for the express purposc of assisting
in the development of futurs radiological safety plans by presenting dctalled
discussions of thc problems and solutions arising during CASTLE. .\s such,



the repert has s primary operaticnal viewpoint, and frequently departs in
phraseclogy and precision from the normal standards prescribed for a purely
technical document. Sincc various indepondent toehn'ict.l investizations
have been completed, or are in procecss, which closcly examine the oany
facets of the radiological effects of the CASTLE cvents, the need for a
coversge of the cperaticnal vic'c'tpqint appears vital for comtinuity and
development of botter oporaticnal means of coping with the problenms,
4. The following general information on special aspects of the C.STLE
Opsration is presented as background for Parts TWO, THPEE, FOUR and FIVE,
8. Seven detcnatiocns had been scheduled when the task force
arrived in the Pacific Proving Grounds. PFive of the original seven, plus
one substituts, were actually detonated,
b, The plamning date of 1 Mareh 1954 was established for detcna-
tion of tho first shet,
(1) The original shot schedule, probable yield and prelsu:.ed
range of yield 4in muion, wast
PROB.BLE PRESUMED RANGE DETONATION

SHOT OF YIELD OaTE
(BRaAVO) 'Z& L8 1 March 1954
~ (UNTON) §-10 1-18 1) ¥areh 1954
Yromxes) . - e 6 =10 22 March 1954

"(Later revised to
wvith ”‘u 903 Ilﬂ l‘m‘

of 7.5 = 11.5
_(ECHO) 128 065 = 275 29 Mareh 1954
| (NECTAR) 2-3  1-5 8 pril 1954
{ROMEO) 4 1.5 -7 15 april 1954
.(X0ON) 1 0.3 = 2,5 22 ipril 1954

(2) Because of adverse weather, the effects of ER.VO =nd



deficiencies disclosed in KOON and ECHO, actual yields (in megatons) , shot

locations, detonstion dates and local times were as follows:

‘SHOT ~CTULAL SHO? SITE DETON..TION D.TE LCC.L TIME
BR.VO 15 oS Land surface 1 Mareh 1954 084S
near Namu,

Bikini

ROMEO 1 2 0.5 Barge in BRAVO 27 lMarch 1954 cé30
erater, Bikind
¥

KOON o.11 £ 0,02 Land Surfsace, 7 pril 1954 0820
Eninman, Bikini

UNION 7.0 £ 0,5 Barge off Yurochi, 26 .pril 1954 0410
Blicint

TANKEE o 13.5 # 1.5 Barge off Yurochi, § May 1954 0610

NECTAR 1.7 # 0.3 Barge MIKE crater 1L May 1954 €620
off Teiteripuchi,
Eniwetok

¢s Onesite Operations
(1) The on-site phase of C.STLE commenced with the establishment

of cormand posts in the forward area on 17 January 1954, «rrival cf;najm'
components in the forward area was phased tc coincide with the immedizte
operaticnal nseds, By 1 February 1954 all task force elemsnts had arrived
in the forward area and pnp&uﬁcﬁs wore begun for the conduct of the full
scale rehearsal, Extsnsive preliminary communications checks were rade and
on 23 Zebruary tho rehearsal for the first shot was successfully carried out.
This wvas the enly-tm scalo rehearsal corducted. Sincs all s!;ots were
statically detcnated and operations were similar, each detonation served as
a rehearsal for the one to follow,

d. BR.VO was detonated on 1 March 1954, Prior to this shot all
personnel were cvacuated from Bildni .toll, axcept for a small firing perty
which remained in 2 bunker on N (Eayu Island), approxinately twunty odiles



froo zero point, .t the tine of the detonation all task force ships in the
Bildni area wero located southeast of the atoll at least thirty oilcs from
zero point, after the ghot it becams necessary to close the camps on Sildni
#toll because of the radiological contamination and blast damage, Subsequent
opcritim &t Bikini were conducted principally 'fm aflcat, Beczuss of
unfavorable weathur conditions £t Bikini, it was not until 27 March that
ROMEQ was dctcnated., The concept of thi shot schedule was reviewed -nd
revised to incorporate more flexibility, NECT.R was rescheduled to be fired
at Eniwetok ..toll. On 7 .ipril, KOON was detonated at Blkini, on Eninran
Island. Becauso of the peor results of KOON, ECHO was cancelled. ot about
the sams time, the original Y.NXEE was cancelled and a nodified version of
ROMEO wvas added as !AN!EE;; ;J On 22 april, the task force was czpable
of detonating either NECTAR at Zniwetok ..toll or UNION at Bildnd ..toll. This
wes the first instance of such flexibility in U. S. testing history, However,
weather conditions were unfavorable, and it was not until 26 .pril that UNION
was detonated, Preparations for firing L.NKEE at Bildni were completed whila
awaiting favorable weather at Emiwetok to fire NECTAR. By § iday, Y.NKE= was
readied and detonated, On 14 May, the Eniwetok weather becams favorable and
NECT-R was detonated, Except for rollup and redeployment, the on-site phase
was cssentially quplctod with the last shot,

‘ 6. 8 tasks u-ft completod, units of the task force werc redeployed
end individuals were returned to paremt organizations or were reassired. In
accordance with previcusly prepared plans, reduced planning staffs and certain
troop elements were reforned 2s compoments of tho task force in order ¢
provide for contirmuity of operations, and for oconordcal, axpeditious support

of rutuke operations,



£. s in previcus Opcra;ion; » weather was a major problen,
particularly with regard to winds aloft for tauoéut considcrations, Delays
were experienced because of unacceptable falleout patterns., The tests were
carried out during a pericd of the year when the wcather in the larshall
Islands area was reascnably favorable; it was not an unususl scasen from a
climatological point of view, Future tests must axpect si:.il#r delays due
to weathsr unless flexible firin; techniques such as firing on barges in the
open ocean or :p drops are developed which will mininize the amount and the
activity of fall-out, '
g. nRadiological Safety

(1) Sincc six shots in the megaton range were scheduled for the
operztion, the d=dsafe Plan placed particular emphasis on the possibility of
fall-cut onbpopula.tcd islands and transicnt shipping, Forecasting radio-
2ctive fall-out for C.STLE wna‘ initially sericusly handicapped by the absence
of dcfinitive data on the effects of very high yiold (ncgeton) dovices,
Information from Operation IVY (MJKE Shot) wes extremely lirmitod and as 3
conscquence risleading in many respects, In particular, early C.STLE '
cxperience indicated that fall-out periods on the order of six to twelve hours
whilc adequate for yields obtadned prior to IVY, wers incdequate for C.STIZ.
It was apparent t.hnt.l pre=-shot forecasts would be required of wind conditions
for periods up to H plus 18 to H plus 24 hours with = high degree of accuracy
in order to insurc that the sigmificant frll-out would trke place in 2ccepte
able areas during this period of ti:e, Generslly, this requirement involved
the forecasting of tho stability of wind patterns, or the expected linmdts on
thc variation of the pattern during the period of f2ll-out, Further, it
required wind forecasting for several diffsrent tines and many seographical

positiene anrourhout the projected fall-out ared-il Smicer.tosucnort 3 caw .



dynamic falleout plot tochnique developed cn CASTLE, This technique employed
the concept of a 2i=hour pericd of falleout and considered the «ffscts of
tine and cloud displacement factors on wind systens within approximatoly 50C
niles of tho shot site,

(2) .erial cloud tracidng flights were used 18 the prizary zeans
of obtaiming a rapid evaluationvof the relation betwsen forocast and actual
atode cloud travel, ’'dditional precision aerial surveys of land masses in
the Marshall Islands wore supported for studics being conducted by the New
York Operations Office, (EC (NYKOPO), Those two types of fli_ hts, togzether
with a network of (NYXOPO) ground nonitoring stations, wers used to consider-
able outual and timely advantage by the task force and the NYKOPO representa-
tives in evaluatin; the falleout patterns on populated {slands ard, by the
task force, in advising appropriate hezdquarters sharing responsibilities
for thase arcas, .

(3) The maintonance of personnel radintion exposures at the
lowest possible lovel was the third major task force iladsafe problem, The
planned Maxdirum Perrissible Exposure (MPE) of perscnnel was 3,9 roentgens.
However, it was anticipated that this limit would be too low considering
the number and expected yields of the wsapons and devices to ba tosted.
Consequently, the Radsafe Plan, with the comecurronco of the urgeons General
of the three Services and the Director, Division of Biclogy and ifedicine,
AEC, included provision for waiver of the MPE by the task force commeonder
in individually designated cases when circumstances indicated the need and
Justification therefor, _Thia authority, exsrcised for a relatively few
number of individuals, was adequate for the complction of essentizl C.5TLS
nissions, ‘Except for rclatively high accidental exposures on 28 personnel

at the_task farce weather station on ilongerik .toll. and a small nusber of



other individual cases, none of the task forcs paz"sonnel*roceived deges in
excass of 7.8 roentgens., In fact, less than 85 of the tesk force personnel
roceived a total exposure in excess of the established MPE of 3.9 roentgens,
and less than 2% in ecess of 6,0 roentgens,

(4) Spocific details pertaining to cach CASTLE shot: s a
general rule, the winds in the larshall Islands area are east ncrtheasterly
to easterly in the lower, or trad:;ind, levols (up to about 20,000 fect), and
easterly in the high levels (above tropopause height, or about 60,000 fe:t.
In the genaral discussion of wind patterns for each shot below, the mide
levels winds (20,000 to 60,000 feet) are the primary consideration, sincc they
are not only variasble, but also involwe the most si nificant portion of the
cloud from a falleout viewpoint, .

(a) BLVO

1. The ER.VO zidelevyl winds were from west southwest,
The trades wero shallow (approxizately 5,000 feet) with light northwesterlies
to westerlics to 20,000 feet and the high winis were nore esast northexsterly
than eastorly.

2. BRL.V0 was detcnated 28 & lond surface shot on a
small sand spit near NAfU (CHARLIE) at Biiint

3. The task force floet was at lcast 3O miles southeast
of ground zero atl l-!-hour, and steamod further south upon receivin. carly
fall-cut,

4e Close=in ground contamin-ticm on the shot atoll was
hish, and spread {n a scoswhat uniforn ellipticsl pattern to the ezst, .t
H plus 4 hours, the airstrip on .IWXIJI (OBCE) was reeding 10,5 r/hr; :he
ENYU (N/N) camp approximately 2.5 r/hr at 125 fcet and the DOG-GEC GE chzin
from i-ta SQ.r/he at 100 feet,



5. Tho yleld of "EL.VO vas three times the most probable
pudictod value and twice the predicted upper limit, Consequently, core
radiocactive debris was carricd up and diffused over a much larger apca than
was expected, HL.VO deoonstrat 4 that the origin of thc falle-out pattcrn is
a large area up to 25 miles in radius, varying accoriing to the yield. dio-
active intensitics at specified S:Lnancu, likewise, varies with the yicld,

4. BRVO produced high contamination on populated areas
irmedictely to tho east of the test site which nocessitat.d the cvercustion of
groups of lMorshall Islands natives and certain U. S. military perscnncl,
Elezonts of tho task force fleet and personnel wers involved in sarly falleout
which nocossitated full use of naval atomic countermsasures and rutirement
of the fleet to regions more ;linam fron ground sero, The incidents assceliat-
ed with this shot resulted primarily froz the lack of fall-out in.fon?:.tion
from previcus shots of cooparable yleld, the unexpectedly hizh yield of HL.VO
and an average doviation of approxinately tea degrees (in ~n adverse direction)
between the observed and forocast winds for shot tine., The net result was an
aggraveticn of the adverse. conditions ordinarily predictable and acceptable
under cperationsl eriteris and taﬁeutin.g tochaiqma in existence prior to
the ERAVO cvent,

© 7. all CaSTIE shots subsequent to BRVO werc cetonated
sithout significant fall-out impact, This was duo to cooplete analyscs of
the effects of HL.VO, the application of this inforu~tion in the development
of realistic and dopendable fall-out forecasting techniques and the devclop-
zent of better limiting wind pattern criteria »dthin which the frll-out
pattern could safely lia. .
8. 82 natives of longelap toll and 154 nrtives of

Utirik ware avacuatad to Kwnjalein ..toll as a result of the fall-out fron



BL.¥0, Some of the longelap nitives received total exposures in uxcess of
100 roentgens, No fatalitics or known siuificant after-effects rosulted,
The Utirik natives received approximatoly 17 rceatgens, The report on the
care and treatment of the natives will be prosentod in detail inthe final
report of the nilitary effects tests prograns, |

3+ The Utirik natives were returned to their hozcs in
May 1954L. The longolap natives v:r- moved to Majuro .toll in June 1954 to
occupy & now temporary village canstructed with task fores facilitdics,
matorisls and funds, .dditional tesk foree funds will be furnished, as
necossary, to reinburse the Trust Territories for necessary native living
costs while housed at Majure,

10. It is estimated that 2ongolap .toll will be safa for
nativo ro=occupancy by about 1 May 1955. In the interin, quarterly inspec-
tion trips will be mde to Rorizelap «toll by specinl survoy parties to
determine the progressive conmtaminstion status and the exact date of ;x-etum
of the natives, )

1. One Japanese fishing vessel was contarinated in an
area reportod by the Japanese to be approximately 80 to 90 miles east north-
sast of Blidni., The reported position of this vessel was within the pattern
of the search aircraft on shot day, Failure to contact tha Japanese vcssel
was dus to severe asrial contaminaticn of the search aireraft when 3pproxi-
nately within rodar range of the ship. The replacenent sesrch aircraft,
directed to pick up ad cooplete the search pattern, was unable to sweep the
- close~in area miseed by the original aircraft dus to the same radiolojical
Afficulty,

12. Detailed information on the, evacustion and rehabili-

tation of the #arshall Island natives and the Javanese fishing vesssl incidsat



is contained in Tabd H,

13, Detailed radsafe information, and pertincnt weather
factors, are pregented in Tab K,

(v) OMEO

. ROMEQ midelevel winds were aouthcx;ly except that the
tops of those levels (50,000 to 60,000 feet) were westerly at shot tics,
beconing southerly by H plus 2 hdurs. The tredewinds were easterly at shot
tine with a layer of southerlies between 6,000 and 12,000 feet. the entire
tradewind level to 20,000 fest shifted to east scutheasterly by H"'x_:'fu.‘s 2 hours,

2, LOMEQ was fired from a barge at HL.WO GZ in water
approxinmately 110 feot deep, the first water surface shot 4in the history of
U. S. atomic testing,

3. The task force floet was located approxinately 30
rdles southeast of ground gerd, . '

4¢ Clcasein ground contomination from ROMEQ was linited
to a radius of approxinmately 10 rdles, the values buing sonowhat less than
for BR.VO. | |

5. Lagocn contardnation from JOMEO was linited cssene.
tially to a drift of radicastivity toward the south along the western reefs,
flushing slowly out iho western chamels,

) 4. No significant health hagzard resulted froo .0MEOQ,
oither to units of the task force or to populated islands in the vicinity,
although appreciatle (but nct hasardous) contamination was deposited on
“ongelap and Qongerik,

7. Prelirdinary reports from Project 2,58 (Fall-cut
Distribtuticn) indicated that the asrosol-type cloud from [IOMEQ tende. to
resist. fall-out off the shot atoll for at least $0.milasdowudad. but.that.

10



11:.depositad intensities comparablo ttc BRAVO on objects exposed broadside to
the cloud drife,

8. The long-rangec iIMEQ eloud persisted for 2 considerss
able tine, apparently transiting tongelap and llongerik .tolls on plus cne
day. Ettoeis of the cloud were also recorded at Biidini at about H plus 42
hours and at Eniwetok at about H plus 54 hour.:. Intensities at Bikind
reached values of 15 to 84 m'/hr.’]’.ntonsiuu at Eniwetok ranged from about
§ to 15 or/hr; Kwejalein rocorded 1 to § mr/hr at about the sams tice,

S, To evaluate the effécts of the tradewinds on
Eniwetok, one additional cloud tracker was placed to the west of ground zero
at 5,000 feet to augnent the routine tracker at 10,000 feet, nc¢rial intensie-
ties in the roentgen rangs wire detected to the north of an saste~west line bew
tween Biidni and Eniwetok, Eniwetok was especially alertud to this fact;
however, all contacination passed to the north, The general results of O0MEC,
ard cther water surface shots, indicate that, had the contamination passed
ov§r Sniwetok, much of the intensity values would have resulted from a "shine
-affect",

10. Datailed radsafe information, and pertinent weather
factors are presented in Tab L.

() KOON
- 3¢ KOON mildelevel winds were southerly to scutheasterly,
becoming southerly to 25,000 and west scuthwesterly to 60,000 feet by 7 plus
3 hours, The tradewinds were very shallow, averasing about 2,000 to 4,CCO
feet in depth during the first three hours after the shot,
2. KOOM was a land surface shot detonated on the western

tip of ENINMN (T.2IE) at Bikind.



3. Thc task fox-c.o flect was located approxirately 25§
‘n:.lcs sast of ground zero for operational reasons, with instructions to
steam south after H-hour,

4. Due to the unexpected low yield of KOON, no sinifi-
cant contamination problins arose,. Closc-in contarinetion was limited
sssentially to the shot {sland, ths ialand {mmediately to the west of srcund
zZero, the anchorages just off the shot island, and acrose the lazoon con the
DOG-GEQQGE chain and BIKINI (HOW) Islands,

S+ 4t shot time, a large rainstorm was present between
grourd zero and the task foree flecet, No radiclogical damage resulted to
the fleet due to sufficient distance between the ships and the storm,

8¢ A~ muall anount of contamination was deposited on
Rongelap amd Romgerik fron KOON, This was believed to be due to either rain-
ot from approxinmately the 2§ ,5& foot levels, or dus to a relatively
efficiunt transport of most of the debris to the aast and subsequent subsi-
dence and scavenging by rain showers known to be in the general area,

‘ 7. Detailed radsafe informaticn, and pertinent weather
factors, are presented in Tab M,
() uNToN

i UNION mid-luvel winds wers west scuthwest, The trade=-
winds wers light and ghallow (about 10,000 feet in depth), and lisht and
variable between 10,000 ard 14,000 feet, Lizht westsrlies uxisted f{rom 1L,000
to 20,000 fest,

2. UNION was a barge (water surface) shot in the lazoen
(in approximately 120 feet of water) near YUROCHI(DCG) at Bikini,

3. The larﬁer ships of task fofce flest were locatel
approxizatel w30 miles east scutheast of ground zero £op .eDoEadieDil reasida.
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but were instructed to steam south immediately after H-hour, Scaller ships
were located further, end more southeasterly, from ground zerc at H-hour,
- 4. Due to the predieted upper limit on yleld fcr this

shot, the ROMEO fall-out experience was used with coasiderable cauticn in
the UNION Radsafe plan, Subsequent events, however, indicated characteristics
quite similar to JOMEQ, 1i.e, serosoletype cloud, Contanmination fronm the mide
lcvels was not instrumented, ' |

5. Llonge-range contacination froo UNION was slizht in
comparison with AQMEQ, probably due to core favorable winds in these levels
to the east of ground zerc,

§é. The dynamic systen of fallecut plotting develcped on
CaSTIE was first used for this shot, and continued for all subsequent shots,

7+ Det-iled radsafe informatica and pertinent woather
factors are presented in Tadb N,

(o) L.NKEE

1. Y.NKEE mid-level winds were southwest to west south-
west, Tradewinds were shallow (10_,@ feet deep) with light morthcrly to
northwesterlies between 10,000 and 20,000 fest.

2. YLNKEE was a barge (water surface) shot in the lagoon
(in approximately 120 feet of water) near YUROCHI (DOG) at Sikind,
o 3. The larger ships of the task force Lleet ware located
appraxinately 30 miles east socutheast of zround zero for operaticnal reasans,
but were mtmtod to stean south immediately after H-hour, Smaller ships
were located further, and more scutherly, {roo ground gerc at Hehour,

4+ .lthough YT.NKEE winds were somewhat less favcrable
than UNION (lower level winds veering around cmmcox:-clockwiu), RCQMEQ and
UNION axcariance were such that this factor could reasocnahlv he accepted. .
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Post-shot experience indicated reasonable agreement with the fcrecast except
that the southern islands were not appreciably contaminated from this shot,
The bulk cf the contamination expereienced was confined to the northern and
eastern islands, including N.XN,

§¢ LNKEE characteristics were completely within the
experience of DMEC and UNION, .ppreciable air intensities were necsured
over NAN end T.JE and in the goneral vicindty of lQongelap, however, no
appreciable ground deposition was asscciatod with these observaticnms,

&« The ocean fallout pattern was roughly delineated
for this shct by the .EC's New York Operations Office program (usinc aerial
surveys of styrofcan rafts and the water if.ac].t)_ and by Project 2.5a (using
surface wvater sampling taechniques)., In additioca to the documentaticn of
YANKEE, this work was extremely useful in organising the plan used by these
two groups cm the last shot (NECTAR).

1. Leng-range contamination from L.NKEE was slizht at
ongelap in cooparison with RQMEQ, and, althoush serial intensitics in the
vicinity north of Bikar were measured in the roentgen range as late as H plus
20 hours, no significant increase in the ground readings (extrapolated fren
aerial survey at adout H plus 36 hours) were noted at this atoll,

, 8. Ome isclated incidcnt of interest involved two LST's
(ono with washedown equipmant, the cther without special gear) enrcute (in
company) %o Pearl, at approximately 700 nautical ciles east northeast of
ground zerc, These ships observed imtensities of 40 amd 96 or/hr moxisuns
for tho washedown and ncn-washdown ships respectively, Contaminaticn started
at H plus 31 hours and continued until H plus 42 hours, ..toaic counter-
measures taken by tho LST's reduced intensities to ‘approxicately 8 to 10 =r/hi

maxiruns. . It is conjectured that an appreciable cortiom of the .bservaticns



by thess ships was due to a "shine" effect f{rcz the YNKEE cloud,

Q. Detailed radsafe information ani pertinent weather

factors are presonted in Tab O,
(£) NECTAR

1. NECT.R midelevel winds were southwesterly to south
southwesterly to 45,000 feet and westerly to 60,000 feet. The tradewinds
were east sautheasterly to 20,0& feet, ,

2. NZCTAR was a barge (water surface) shot in the IVY
MIKE crater (approximately 100 feet of water) off Teiteripuchi at Zniwetck,

3. The task force fleet was south of the at:cll at shot
tine and re-entered aftor H-hour for an smergency svacuaticn capability.

4o No significamt radiclogical problems arcse froz this
shot, Close-in comtamination was lirdtad essentially to the islands north
of YVONNE, :

5., Extensive weathcr (cloud cover and rain) preceded
the NECT.1 shot, at H=hour a large rainstorm wes over the lazoon between
ground zerc ani the scuthern islinds; however, Jround zerc amd the ncrthern
islands were rclatively clear below the bases of the low weather clouds (i.e,
clear from the surface up to about 2,000 feet),

§. Weather and clouds extending in layers up to abcut
50,000 feet persisted for at least the first six hours after shct tine,

7. Mcderate comtinuous rain occurred thrcuchout the
shot d-ay.‘ all cf the weather observed cn shot lay was atiributadle to the
prevailing generil woather situation, primarily the strong southerly wind
flow,

8. ~ unique feathcr of the NECT.D Rausafe plan was the

stationinz of a destroyer at Ujelang in the event an evacuation -f that woll
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becams nocessary, Since ecloud tracidng efforts at 5,000 and 10,0C0 feoe
southwest of Eniwetok through H plus 6 hours indicated nc conecern fcr Ujelang,
the destroysr was ordered to return to base,

Q¢ ~ considerable effort was cade by the .EC New York
Operations Office fall-out prugranm and Project 2,58 to document the NECT.Q
£all-cut pattern along the lines of similar work icne on YNKEE,

10. Dotailcc; radsafe informaticn and pertinent weather
factors are presented in Tab P,



PiXT_TWO: R.DIOLOGICAL S.FETY PIOBLEMS

1. Originally, Oporaticn CiSTLE involved four events in the very high
yield range, s plans progressed, the schedule was increased to seven events,
and thon reduced during the operation %o six, <8 2 consequence, the ladsafe
Plan for the operation required detailed ro—evaluation to determine the
practicality of wvarious aam:ptic'ns and planning factors, Primarily, since
each extra event (insofar as per;onnol radiation dcsages were ccncerned) was
additive, the percissible exposurs per svent for shot participants decrcased
as the nunmber of events increased, Prior ¢o Opiration CASTLE, the raxdi—m
number of events at the Pacific Prowing Cround (PPG) was four on Operation
GIEENHOUSE. Tho raximm nucber of high yleld events was two on Operatica
IVY, of which cne was an air burst at 1,500 feet, It appeared that C.STLE
planning would have tc be bus%t arcurd the sang persomnol <desage allowance
as usod on these cperaticns regarilcss of the nunber and yields of the svents
for C.LSTLE, There was an cbvicus need for ways and ocans t¢ cut iown on
perscnnel cxposurcs per shot or to raise thc percissible Icse for socme
individuols,

8¢ In rezard to efforts to cut down on persomnel expcsures, a
nunber of factors were involved, Not all personanel would participzate in each
cvent; however, it appearcd to de a logicel assumption that the average nusber
of events for participation would increase, It was also assumed that the
total mmber of pecple involved in the operaticn woull increass luec tc attecpt
to spread the perrissible dosaze over 2 sufficiont number of pa.rt.icipa.nts ta
affect an over-all average dcse within acceptable li=its, It was alsc clear
that soma fcrm of indoctrination was necessary in order to -ceffect cozpleticn
of work in contardnatcd arcas with the maximun efficicney in order thzt the
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acquired dose represented maximm conicmtic;: of persornel exposures, The
Mddmis prizarily involved in this prcblexm werc axpected to be the
scientific project participants, Consequently, & special course of instruc-
ticn wes devised for the ladsafe monitors of the vericus projocts. This
course of instruction stressed the practical applications ard field expedients
involved in the monitor's work. The MPE of 3.9r for the cperaticn was stressed
in its relatiocn to realistic planning by the projects. The basic problez was
the relaticn betwsen the nunbers of pecple capable of daing project work
(including Radsafe oonitors) and the burnecut rate of the project reccvery
teans, These factors depended upon the mumber and type of shots in which the
project participated, proxizity of recovery statias to ground zero, problems
of loeating instrumant sites after vater wvave and blast~indused topographical
changes, coopleaxity of instrunent site, sxpected tinme required to re-enter the
instrent site plus a factor 5: safety to cover expectad damage to loors or
time to clear mamy coral or debris from doors. Since the project pecple had
only 3.92 to spend for their entire participation, it was erphasiszed that to.
should make realistic plans to pass the recovery job arcund tc all members of
the project party and to aveid having an "indisponsable man® who alcne was
capable of cocking an instrument or rexmoving & record. It was pointed cut
that & critical problem would arise froa burnecut of key projest pecple and
thelr intense desire, shot after shot, to be the ocnly cmes to touch thcir ine
strumsnts and records, The course stressed that the provisioa for CJTP SEVEN
vaiver of the 3,9r MPE (para 1.b. below) would be used only as a last-diteh
zeasure and would require full justificatica and evidencs of roalistic pre-
cperaticmal planning, Monitors were requestod to use IVI MIKE shot centacina~
tion data, the number of shots ca which sach nembder would pardicipate, the
sxpectad hosmmder and time required to recover meoomisanfrom. aich a rsascoabl



recovery plan could be devised,

‘b, In recognition of the mutually exclusive aspects of & fixed MPE
Zer $he ontire operation and the greater amcunt of work to be accizplished
ir sontaminated areas, it was obvious that some form of relaxation of rigid
<09y Limits was ns:essary. Several methods of relaxation of the MPE were
arparent, Taers was the possibility of assigning the MPE of 3.95 to calendar
qua~tsrs and thus take advantage o2 the fact that Operation CASTIE extended
cve> Lwo such quarters, giving a total of 7.8r for the first six menths of
%4, Some U. S. laboratoriss and industries now use this system. Tre
srivary AEC objection to such & generalized solution lies in the fact *nat,
~heTeas on a field test, dosage limits must be flexible enough to all-w limits
et without regard to the rate cf acquisition, such is not the case in labora-
tcr.es. In the latter case, control features are sst up on & week-by-week,
yewr-by-year basgis to limit exdposures to Q.3r per wesk, and to remove {rox:
rediation work those personnel exposed in excess of a maximua averaged pro-
grassively on the basis of 0,3r per week, Similarly, a flat MPE of, for
example, 7.8r for the operation was objectionable to the AEZC for similar
reasons and because of & general lack of long-term raciation effects informa-
“ien on year-by-year acquisition of dosages at even the currently acceptadble
rate cf 0.3r per week, The most promising averme of relaxation appeared to
be some sort of walver provision to be exsrcised by the Task Force Commander
in excepticnal cases where the technical impart and the medical aspects of '
propcsed work could be evaluated before the fict in conjunction with the
necessity for completion of specific missions. Provision for walver of the
MPB was built into the CASTLE plan(Tad A and Tadb B) with the concurrence cf
the Surgeons Goneral of the three Services and the D'ircctor, Divisicn of

Bleleqy_apd Mcdicine, AEC, The waivor provision was uscd to an aprrociable
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extent to resolve special cases, the majority of which were a mmber of sclen~
tifiec pz;:Jocz personnsl and the crews on four major ships. The varicus
fact3rs involved wers weighed and evaluated in all cases, the technical armd
mxiieal imp'ications and the ability and necessity for ccmpletion of missiens
wite the major factors leading to the decisions to authorize a departure frea
%te 3.9r standard for the aponti’en.

2, Shot Conditions and General Results: The following diser -on is
lizited to shot locations, generalized indication of yield, plann  issump-
tions and general results of the CASTIE shots, Detailed shot results are
perosented in Tabs K through P,

a. The CASTIE program included shet conditions not previously
sacomtered in test operaticns, i.e. shots e barges in relatively shallow
watcr, and one shot on a small sand spit. According to the latest scheduls
prior to the eperation, the shots at Bilind Atoll weuld be located - one
on & small sand spit in the vicinity of NAMJ, four on barges in the lageon
near YUROCHI and ene on ENINMAN. One shot was scheduled for EEERIRU oo
ENIWETOK, All shots were to be surface events, statically dqtomted. ALl
shots were in the vy high yleld range except the ans at INIWETOX. As
axscuted en CASTIE, one of the four BIKINI barge shots was moved to a bargs

" shet in the IVY KIXE creter at ENIWETOK, ard thc EBERIRU shot was cancelled,

b. The IVY MIXE shot radiolegical fall-out data illustrated a scme~
what new feature in the fall-ocut phencmena associated with the detonaticn of
"high yleld weapons. Stated in its simplest terms, and insefar as the atoll
islands are concerned, there was little difference between upwind and down=
wind conditions for a censiderabls distance from ;round gserc, This phenemeca
vas ascrited to a tarroidal atmospheric cireulation set up lecally ard from

which tha haawiaz bomb and bemb site debris was force-fed to the zround Y.



the circniati.n; winds., As a consequence, the up-wind or cress-wind distances
beccms critical, the lateral spread of tho early fall-eut being such that
relatively high radiation intensitics can ocecur in these directiens. For
Operation CASTLE, it was assumed that the problems raised by this phencmens
w'd most likely occur at EIXINI, This atell, being relatively narrow alcng
18 northe=south axis, with ground zercs along the no;-thorn reef, ard camp
sites on the south (ENINMAN and ENYU), was assumed to be particularly suscep-
rible to the cross=-wind and up-wind fall-ocut, It was assunmed that with detcna-
icns along the northern reef, with yields on the order of MIXE and fired
mder the ground sere conditions of MIKE, fall-out on the ENINMAN camp ceuld
Ye sxpected to reach s maximm of 1,0 to 10.0 roentgens per hour within about
s to three hours aftor H-hour, This could mean a delay of from cne to-

wo weeks in putting the ENINMAN camp bs'ck into full time eperaticn. Condi-
tions on ENYU were assumed to be considerably better dus to the greater
distances from gerc points and its relatively up-wind pesitien, For the

shots involved, the reef shot southwest of NAMI and the barge shots in the
vicinity of YUROCHI, it was expected that the NAMJ shot should give the most
trouble since its firing eonditicns would vary nearly approximate those

of MIXE, Here the conditiens for heavy fall-out, namsly the u=taks of a

large quantity of corsl (to which the radicactive particles ceuld cendense),
would de such thst the coral particle scavenging action should be as efficient
as MIXE, resulting in considerable fall-out in the atcll area Gross-wind ard
up-scdind, Since the barge shots were to be fired in water of a depth approxi-
mately that of the MIXE crater, it was expected that little coral or bettem
material would be taimn up into the "hot" cloud, Consequently, the scaveng-
{ing action in the atoll region was expected to be greatly lessened, It snmuld
also be noted that the conditions for a highly radieactive base surge would



. not be present for the barge shets, At Bikimi BAXER, the water causing the
base sirge was part ef the blast and fireball, having been carried up alcrng
with UInd mixed with the highly readieactive particles, Fer the barge shets,
ALy water raised should be that which is sucked up into the relatively eccl
:lyd sten, Past experience, particularly with dust drawn up in tower shots
Ln Nevads, has shown little radio’cctivit'r.to be present in the resulting
naterial which returns to the surface from the lewsr clowd stem, Althowgh
it seemed probadle that a phencmena would eccur om the barge shots which
would have the appearance of & base surge (dus to large quantities of vater
falling back into the lagoenm), it was not expected that appreciable radiatiem
wculd be transpert.d in this fashien as was the case at Blicini BAXER, Surmar-
1zing, it seemed that the local contamination pretlea was most urgent for the
NAMU shot, and considersbly less urgest for the barge shots, In this respect,
the ground seres were faverable, the NAMU shot being most distant from the
clesest camp site (ENINMAN), and the barge shots closer, but less likely to
highly contaminate the camp. It was ¢considered that the chances were more
against, than for, high radicactive centaxination of the camp sites,

¢. It wvas recommended that perscmnel of the ENDMAN camp site be
svacuated (less thoee perscns indicated in 4 bdelew) for the NAMJ and the
barge shots. At B plus three to feur hours Radsafe survey work would allew
s positive determination of whether or not high contaminaticn levels existed,
or would exist, at the camp sites, In the event of contaminatiom at the camp
site, imovdedge of the decay characteristics of tho radicactive fall-cut would
be such that an accurate prediction ceuld be mads for & favorable re-entry
time. Under the worst condition, task force personncl would de required te
spend about 24 hours for either "cooling off™ ef the camp site er for a
return trip %0 Eniwetok in the event extended "ccoling off™ time was necessary.

2
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" This evacuation cculd be on an sustere basis utilizing existing ships {n the
area and with a "standing roam enly” philescphy,

- ds At mne tims it appeared that it might become necessary or desir-
abls to leave small mumbers of emsrgency and utility persennel at the ENINMAN
sice during the NAMIJ and barge shots., In this event it wvas recomerded that
the plan include only a few peepls (on the order ef two er three helicepter
leads) to remain where their pﬂl.ilﬂ. was necessary to man instrument sites,
camp utilities or alrstrip emergency equipmsnt, Should it become neccssary,
this small number ef peeple coculd be drawa off rapidly encugh to preveat
accumilatien of high exposures, Although it was recognized that even large
numbers could be evacuated within a reasonable longth of time and with perhaps
only mild ever-expesures, such an svantuality could conceivably hazper future
sperations by using up for a large mmbor of perscanel ocn ens shot most, if
nst all or more, af the authorized radiitiocn expesures for the entire eperz-
tion,

e, As the shots pregressed it becams mere and more apperent that the
planning assumptions were justified. IExcept fer the yield of ERAVO (which
effectively aggravated and exaggerated all the adverse features in the existing
wind structure) the assumptions were sufficiently valid to predict the end
result with a fair degree of ascuracy, As & general statement BRATO behated
to a great axtent liks a highly contaminating surface burst over a wide plane
‘of earth, The great amount of solid material carrioed up into the colum and
mshroam returned to the ground ferming roughly & circular iscdose line pattern
on the shot atoll, Leag range down-wind, this shot preduced intensities much
higher than hitherto seen or eaxpected in test operaticns to distances up to
300 miles ever a period ef approdmatsly 12 to 18 hours. Contaminatien of the
ENYU and ENTNMAN camo sites was predicted froa the RAVO.wdod asttarn. altheush
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resultant intensities, particularly on ENIU, were higher than anticipated,

The barxc shots, on the cther hand, appeared to rezain in s fine aercsel-type
clewt (without a base eurge phencmena) pcrsiuinj fer long poriocds of time.
Clcse~-in on the shot atoll, the barge shots preduced conmtaminatiom coumparabls
t~ BERAVO, Long range aspects indicated high asrial intensities ocut to at
least 50 miles and appreciable (gut net dangercus) inteasities cut to 600
miles for periods of 24 t0 LS hours after the detenation., This latter feature
of the barge shot raised a crucial prebles which should be considered on £
future operations, namely the necessity of evaluatiag ths "shine dose" from
this typs burst in particular, and high ytou.lhots in general. (See pars
b.d),

3. The development of the CASTLE Radsafe Pha revelved primarily arcund
two basic criteria, {.e¢, the so-~called Rule Joee and the Tactical Dcse,

a. Rule Dose: This desage allowance is the legal limit er Maximm
Permissible Exposure (MPE) of 0.3r per week (gammm. enly) set ¥y the AEC upen
the advice of a committee of radiation experts, It is the industrial safe-
nuduudaamwokwm,mwymmm at this rats,
Since this is the hnl 1init, devistien from this standard may tend te pln.ct/
the Task Poree cq_-mu- opn to questien, As e m?-. the limit
creates radhu.a ccntrel problems in each instance of werk performed in
contaminated areas and becomes progressively more a problem as the yleld, the
aumber of atexic avents and the rapidity with whaich they are detenated ine
crease,

b. Tactical Dese:r This desage allowance is that ameunt accepted
by DOD autherities {n the radiatien field fer use in tactical or emerger:y
situatiens as required. It is based upen the consideration that it will be



- received 83 an exceptien as epposed to the frequent and regular lifetizs
expesure rate for the Rule or Legal dose limit, It also assumes that {ndivi-
du.t_ls-ao exposed will be kept frem any further exposure Lf at all possible,
The upper limits ¢f the tactical dese (taken over short intervals) were as
£-1lowee '

(1) Less than 100r: Little effect.

(2) Mere than 1Cer: P:usiblo deterieration (nausea and vexit-
ing), no deaths,

(3) 200r: Scme deaths might eccur, rapid detarieratiem.

(4) 450r: Mean Lethal Dose (MLD), i.e, expectatien of 5C% deaths

(5) 650rs lethal in most cases,

¢, The CASTLE Radsafe Plan was nscessarily dosigned to mset the
requirensnts of the Rule Dose limits, Certain mcdificaticns were made in the
rules as £6llews (with the ecn;:\mencc of the Surgecns General ef the three
3erivces and the Director, Divisien of éiolog and Medicine, AEC):

(1) The intograted exposure of 0.3r per week for 13 weeks (3.5r)
wag authoriged to be taken witheut limitatienm as to the rate of expesure and
without regard to the {individual's radiation histery provided no ever-expesure
remained fer ccapensstion, The 3.9r was further augmented by O.3r per wesk
for sach week in exsess of 13 weeks required for Operatiom CASTIE, Opuraticm
CASTIZ, insofar ss psrsennsl rediaticn sxpesurs was concerned, was designated
to start en the first event minus 1§ days fer all task force personnel.

(2) The crew memhers of air sampling aireraft were authorized an
MPE of 20r for the entirs peried of Operatiea CASTIE. ALl pc;sormel 30 eXw
prsed were te be removed from further werk in redistion until sufficient timse
Gllﬁ“d to bring their averags exposurs down te 0.3r per week, It was plarmed
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to exgose these people to about ons-half the autherized 20r, reserving the
remainder as a contingency against radiation accidents.
- (3) The Task Porse Commander was authorized te revise the MFE
be walver ir individually designated cases when circumstances indicated the
atd end Justiiication therefor. This waiver provisien applied only te the
MWPE /f 3,6~ e did not apply to }ho special MPE of 20r for the air sampling
crew meanasr (ed B), )

4. 4s stated above, the CASTLE Radsafe Plar was designed to meet
tie ‘equirimzais of the Rule dose as modifiocd by agreements with the authori-
tics -n thae £3.2d, However, dus to the spacial nature of field tests such
&3 Coearscion CASTLE, it was assumed that a policy of strict adherence to
the ™edloiogizal standards prescribed for routing lavoratory or industrial
uso was nct realistic, The intent in the CASTIE rlin was %0 strive for a
raas?aable =ni safe compremise. considering conservation of persomnel cxposures
tas interaationel imporet c¢f tas tosts and the cost axpocts of delays charge-
azle -0 excessivs radiolegical pnuutim.' In an effort to s-es up practical
ev.riards. -nd still insure legal strength in the task force command pogitlanm,.
the 'atcn’. and spirit of tho stardards wers interpreted in terms of “real '
sxfety rorsue Yrule safoty?. At no times, howover, were reccamendations madc
Larclring a "tngue-in-chsekx” epproach to real bodilr scfety of persomnel,
Ravher thu nifort established criteria and evaluatiom for waiver ef MPE to
1MZlé st wascnable conservatism in"rule safety”, i.e,, radiation exposure of
‘ndividuls vithin the intent 1:d spirit of tha powscribed rules which were
.f primary e~nccrn to the EC and DOD, and still bo consistent with the need
fer eomplutiur of the CASTLE mission, The one exception to the above philose

~pay was ths specification of the tactical dose as a.guide ta be used in thes
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situation. .avolving tactical acgion against foreign interveasicn or smergency
rescue operations, The specification of the tactical dess u' a guide was

in conformity with basic rules in such cases wherein a commander or officer-
i.n-cha-.-g: m'st mike decisions weaighing the damage probabilities ard other
adverse effectc of the poasible linas of action in tactical or emergency
situations,

L, 0Orf-si%y Operations:

«
<

a, Yy JCS decisiocns dated 13 april 1951 and 14 ~pril 1953, CINCPAC
was giren -es;.nsibility for the safety of all stations and units of the
aces, siber thon. JTF SEVEN, relative to the hasards introduced by the CASTLE
Cperntisu, 2y these directives, CJTF SEVEN was specifically directed to
pruvide tor the safety of perscnnel and units assigned to the task foree.
CJTP SEVEN wes additionally directed to advise CINCPAC of the specisl hazards
and danger 2reas involved in the tests and appropriats precautions required
to insure the safety of units in the arca within tac purview of the Pacific
Cammand other thin JTP SEVEN,

b. Ais a consequence (by CINCPAC Serial 0024, subject: Security,
Safe .y ind Mcvozant Comtrol of Joint Task Force SEVEN During Active Phases
1? Cnoration CASTLE, dated 13 Jamuary 1954), CINCPa: directed CINCP.CFLT
t2 rs7ums compliete responsibility ca safety matters for CLNCPAC and to take
sich ictica &3 necessary to previde for the safsty of all undts and populated
eraas <f the Pacifie, c.copf. those attached to JTF SEVEN, ineident to the
hazarde irtrotuced by Operati:n CASTIE, In commection with this respcnsidilit
CLICPACFLT wrs directed to:

(L) Tako action on all advisories incident to all possihle effort

~f CJTP SEVEN to md.nim.u hazards to inhabitants of populated Paci!ic Talands.



(2) Conduet liaison with HICGMTERPACIS, Cad other military and
' governmental agencies and civilian authorities as appropriate.
(3) Keep CINCPAC and CNO informed of the provisions for safety
to be taken in the Paecific,
(i) Exercise for CINCPAC all functions of movement control except
as otherwise specified, <
2. In accordance with the JCS decisions, CJTP SEVEN advised CINCPAC
by lette=. ¢~3,729.3, subject: Safety Measures During Operatiomal Phasa cf
CASTLE, da“ed 71 December 1953 (Incl 4, Tab C), of special hasards invelved
in the CASTIE ‘ests and appropriate pﬂmuoni required to insure safety of
inhabi.b.ed. i3lands and units in the area within the purview of the Pacific
Cormend otiacr than JTP SEVEN, CJTP SEVEN also furnished CINCPAC by letter,
J=3/30C.4, subject: Scheduls of Messages Concerning Detonations During CASTLE,
ted 3 December 1953 (Inel 3,.Tad C), a schedule of message advisories cone
cerning CASTLE detcnations in crder that CINCPAC could te kept informed of
developments., lthough the scheduls of advisories was criginally set up for
CINCP.C as action addresses, a later change (in accordance »dth 4.b above)
poev .ded for CINCPACFLYT as action addressee with CINCP.C, CQMHAWSEAFRON and
COMYL.VMART ANAS u:l.ntomtion addressees, In addition to the above, an
excharge of correspendence betwsen CJTF SEVEN and CINCP.CFLT discussed in
consideratle detall the specific feathres of the task (orce plan for mutual
dischergs o2 JTF SEVEN/CINCPAC responsibilities under the JCS directive,
Sinre the above correspondencs contains the basic thoughts behind the overall
cfr-site Radesafe Plan, the letters and wires involved have been attached in
Tab C for record purposes. .
d. In general, the radsafe off-site eperations were carried eut 2as



planned and were adequate for the CASTIE tests. .s the cperation progressed,
however, certain modifications were made as dictated by umusual circumstances
which _arose. These modifications are discussed beléw.

(1) Native populations: s indicated in the native populaticns
chart (Tab G), the bulk of the indigenes within 500 NX ¢f GZ reside in the '
southeast quadrant, Consequently, all atolls except UJELANG (and ZNTWETCK
for BIXINI shots) wers considered €0 be in a favorable locaticn with respect
to fall-ov. However, as indicated in Tabs K through P pertaining to each
event, there wzs a general novemsnt of air particle trajectories to the
east regardles: of the initial directicns of the winds near ground zercs.

This phencoena was associsted with all shots, the mid-level air particle
trajectories turming toward the east as the cloud moved awvay from GZ, even to
the point of taidng place from positicns relatively close %0 ground zero on
the two shots (ROMEQ and NECT..R) with proncunced southerly flow at ground
zero. The net consequence of this action was the eventual transport of the
most significant portion of the cloud (i.e,, the mid-levels from approximutely
20,000 feet to 40,000 feet) to the east where subsequent subsidence of the
debris could place a consideradle amount in the trade wind flow tc be brought
back into the gsneral arsa of the tests. The gross effoct of this mechanism
(as well as other factors) was profoundly indicated on the BRAVO shot. Its
et{oct was apparest to & mch lesser degrees on the remaining shots. The
diminished contamination of the remaining shots appears chargeabls to mere
favcrable indtial wind conditions, the low yield of the one resaining land
surface shot (XKOON), and to the fact thet all subsequent high yleld devices
were shot from barges. The pertinent facts and ideas which became epparent
as the shot scheduls progressed, and due to the phencnena described above,
are as follows:
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{a) The native atolls in the southeast quadrant, particularly
those in -the northerm porticn of the quadrant, were in a less favorable
position for high yields than prev!.ousb' supposad, the degree of favorability
dopending upon the yield, initial vd.n:l conditions, shot site (barge, land,
air) conditions, and the proximity of the air particle trajectories to a
wast-east line, ’

(b) Shot decisions should be reached only after consider-
ing the impact of an air particle trajectory analysis over a puriod of time
and space sufficient for significant fall-out to cccur., Initially, C.STLE
planning factors in this regard were twemty-four hours ard- 500 nautical miles
as the upper limits beyond which no significant hasard should exist, ~For the
hasardous phase of fall-eut, the significant portion considered was the R.IEX
plot (using ground serc winds) and the forecast sir particls trajectories for
the first twelve hours, Subsequent to ERIVO the R.DEX was augmented by 3 new
techniquo developed to plot thc fall-out pattern over & pericd of twenty-four
hours using the forecast air particlo trajectory analysis revised progressivel
as the forecast cloud- segments moved out of the vieimity of ground zero (See
Tad D), = emiode

(e) Of the contamination arriving at the native atolls in
the ’mm quadrant, some fell on the islands, whersas scme undoubtedly
remained in the moving air mass passing over the iQands, This phencmena
appeared, from varicus observations, to be mors persistent in time and space
for barge shots than for land shots,

(d) Since thc mean free path of gamma in w.-. is something
on the order of 2,000 feet, an appreciable slice of the air mass is involved
in "shining" on the islands, This contribution, estimated to account for

as much as S0 percent of the dose rate experienced by the inhabitants during
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the cloud transit, was not measured on any of the native atolls, but was
observed following ROMEO during light secondary fall-out at BIKINI,

_ (e) Although the deposition of radicastive matter on native
atolls from each shot subsequent to ER.VO was relatively insignificant,
continuous additions of small amounts of contamination can eventually build
up an appreciable background of long-lived fission products, This conceivably
could result in prohibitive levels causing cessation of testing or permanent
recoval of native inhabitants,

(£) Provision should be made on future operations to measure
the effects of rsdiation "shine" on at least the inhabited northern Mershall
Islands .tolls., .lso, to record the total dose tor‘ the operaticn, or for a
particular event, a ropresentative number of film badges ahculd‘ be cached,
or worn by respons;ble personnel on these atolls, In order to maintain stande
ard conditions of dosimetry, task forco film badges and task force processing
of the badges should be uased,

(g) In order to avoid delay in determining the occurrence
of fall-out on native atolls, and to implemcat paragraph 4,d(1)(f) above,
marned monitor stations should be maintained on at least the northern Marshall
Islands ‘tolls, These monitors should be equipped with two-way radic communi-
cations facilities, preferably of the CW-type for relisbility and low power
requirenents. .-

/ (2) Cla;d trajectories and interference with air routes:
Definitive data on this subject were passed to CINCP.CFLT in terms of specific
recommendations against closure of routes or to close a specified route
for a specified pericd of time, Forecast trajectories were given in terzs

of the geographical coordinates of the 24, L8 and 72-hour forecast positicns
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of esch level involved, | Normally the -levels covered were in ten thousand

feet increments; however, not every such lsvel was given. Rather the attempd
was %@ cover those levels of interest up to about fifty to sixty thousand
feet, presenting the levels having a unique or significant orientatiom,

or those levels which bounded, or most nearly represented, the drift of she
main portion of the cloud, although trajectories for significant levels were
passed to CINCPACFLT (and revised 4if necessary) the decisions as to the effect
of each situation alsc included consideration of the following factors:

(a) Flight levels within the first 20,000 feet were con=-
sidered of pm concsrn,

(b) The orientation of levels above 20,000 feet (from which
contamination could fall into the lower k vel) were svaluated in terms of
tims and geographical position of settling of contamination into normal flight
levels. . ‘

(¢) Rocommended closure times and altitudes included estimat.
ed mgm times betwesen possible departure points and the forecast positions
of contamination,

(d) Porecast trajectory position beyond twenty-four hours
were considered to represent positions of insignificant contamination,

(e) Tloud tracidng operaticns post-shot were analyzed for
possible irpact on the pre-shot decision.

(3) Protection of transient shipping: In order %o provide pro-
tection for transient shipping in the region irmsdiataly outside the ENITWETOK-
BIKINTI Danger .rea, planming factors were established and a plan of action
placed in effect aa follows:

(a) C.STLE clouds more than twenty-four hours old were not
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assuzed to be hazardous., Twenty-four hours travel of a CaSTLE eloud wes

' assumed to be approximately 500 nautice.l miles,

(b) CINCP~CFLT was requested to make advance diversicas
6: shipping ocutside a sector area from scuthwest clockwise through noprth
to east, to 500 nautical miles from ground zero from d to H plus 24 hours.
This was accorplished on all shots; however, since the control involved
primarily only U. S, shipping, arrangemens were made subsequent tc ER.VO to
effect maximun coordination with o:hu- nationalitiss, .lso, tbe excluded
ares was changed to an officially Adesignated Danger ~rea subsequent to ER.VO
and re-defined as the sector arca centered om 12° N, 144L° E, from 240° clock-
wise to 95°, radial distanes 450 nautical miles, Within this sector an
additional area designated irca CREIN was definsd as the region bournded by
10° 15 N, 16° 40t N, 160° 10' E, and 170° 20' E. (The significance of nrea
GREEN is discussed in 4.d(3)(c) below.) 4 further modification subsequeat
to BRAVO provided for all U, S. shipping passing within 600 nautical cilos
of BIKINI to come under the operatiocnal control of CTG 7,3 (for radsafe
diversion {f necessary) whils within this limit,

(e) P2V aireraft were planned to sweep the significant fore-
cast sector of fall-out, using visual and search radar nmethods of sightings
out to 800 mauticel miles on D mirms 2 days, out to 500 miles on D minus 1
day and, if necessary, in front of the cloud ca D Day. Since the reliable
rangs of the P2V search redar was taken as thirty to fifty NM, the effective
width of the sweep of a single P2V was (roung trip) 120 to 200 NM, The P2V
uUreraft crews were instructed to report the presence of any shipping sighted
on D minus 2 day sweeps and to attempt to effect the diversion of 211 ships
sighted on D mimus 1 dey and D Day. .lthough this plan was used on Operation
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IVY with success, its so:-ioua lizitations were not apparent until the ER.VO
shot, Od Ogeration IVY the fortunate circumstancs of the absence of anmy ship
ping in the actual fall-cut area was not repeated on the ERAVQ shct, Further
the 120 to 200 NM strip within the sesarch capability of a single P2V aireraft
was found not commsnsurate with the variations uh'ich eould occur in the fore-
cast winds from D minus 2 days forward thrcugh shot tinme. More than cne P2V
aireraft zmaking parallel sweeps, slthough 3 scoswhat better solution, was
still not the answer, The dominant fact that becams apparent was that a large
area was involved in order to be assured of covering the variation in the
forecast winds, the diffusicn of the cloud along its path of travel, anc
changes {n direction of drift of the cloud at points cutside the influsnce

of ground zerc winds, For this reascn, subsequent to BR.VO, the search plan
was modified to intensively search area (defined above) with three P2V
aircraft cn D mimus 1 day, and-to make a paraliel search with two P2V airecraft
out to 600 MM (and 240 NM wide) centered cm the foresast dirsction of signify.
cant fallesout. The sapability was alsc maintained and used on scme shots,

to search on Day Day in advance of the cloud. ~ further modification was
made for the cne shot at ENDETOX to awvoid excessive drain on aireraft avail-
abllity due t© nmumerous shot eancellations. .n ~rea EVELYY was defined as a
sector centered on-the ZNIWETOK Lagoon, 270° clockwise through north to $0°,
radius-J00 NM, plus » rectangular strip 60 NM wide and 600 NM long icnediatel
adjacent to the south, Since the normal air particle trajectories gonerally
moved toward the east as indicated in 4,4{1) above, the search of this smalle
eresa, which could be accomplished faster (and therefore at s later starting
tine before H-hour) and with less aircraft, tock advantage of the relatively

clear easterrmost portion of the 450 N Oanger ares without the necessizy for
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detailed searching, As befors, the capability for searching in acvance of
the cloud on D-day was maintained,

_ (d) \/B«29 aircraft onm routine weather reconnaissance missicne
were instructed to repord all sightings of surface shipping encountered, all
such sightings (visual armd radar) were relayed %o the radar center inm the 1G
7.3 flest.

(e) P2V aireraft ;.m destroyer security sweeps were planned
and utdlized for the ENIWETOK-BEIKINI Danger .rea (i.s., the Danger .rea
originally established pricr to CA3TLE for security purposes), Infcrmation
available from this source was channeled to the- :a_d.u center of the TG 7.3
fleet,

| ‘(r) Information from all tho aboge sourees was relayed to
the task foree headquarters for svaluation and consideratisn at the Weather/
Radsafe Command Briefings. Consolidation of 21l known shipping in the ares
was saintained by the TG 7.3 headquarters and sumaries passed to the Radsafe
OFFICE of the task force headquarters prior to command briefings, P2V
sightings were passed to the task fcorce headquarters and TG 7,3 iirect from
the search aircraft, Information on diversions of cther shipping in the area
was relayed to the task fores headquarters by CINCPACFLT (through CQEHAWSEAFRC
ard COMNAVPORMARIANAS as appropriate). A zaster plot of all shipping reportsc
was presented by the Radsafe Qfficer at cocmand briefings for consideration
along with the mamy cther factors involved in a shot decisicn, Except for the
ons incident (a Japansse fishing vessel) on ERiVO, all shots were detcnated
without sigrificant effscts on any shipping in the general area of thc tests.
The case of the Japansse fishing vessel on BR.VO {s covered in detail in
Inclosure 3 of Tabs H and XK. Its presence was undetacted primarily due to
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the search aircraft running into contaminated air when approximately within
radar range of the reported position of the vessel,

- (4) Evacustion of native populations: The plans for evacuation
of native populations were sound and well-exscuted, and should be uged as a
model for future operations., Certain aspects of the exscution of the plan
(T2b H) did, however, highlight soms features which could help future opera=—
ticns., These are as follows: P

(a) In the interest of safety and planning, detailed maps anc
operaticnal data should be compiled cn all northern Marshall Islands ~tolls
and placed in the hands of ship captoins likely to de called upon tc exscute
an exacuation. The element of uncertainty and risk experienced by the ships
involved in the CASTLE native evacuations could have been awvoided,

(b) Native populations could be prepared in advance of a
test series in much the same way publicity {s given tc the test in the U. S,
This would not only alert them tc the fact that umusual phencmena would de
manifosted st varicus times, but would also provide an opportunity to assurs
them of the measures taken to provide for their safety.

(c) The success of an evacuation cace it becomes nccessary
depends upon a rapid pick-up of the population; the task is madc ccnsiderably
easier if thew'uf.iﬂc are centr-lly located. Sinco the most prominent mapi-
festations of a ﬁolt m the light and sourd emitted during the 7explosions,
it would appear that native populations could be bdricfed to rotwrn tc home
islands upon perceiving these effects, Should an cvacuation again becore
nscessary, this factor alone could save considerablo time., Such a condition
existed for the Rongelap evacuntion with the excopticn that the natives

tomporarily on AILINGINAE remained at that location, However, at each atoll
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the natives gathored together to discuss tho strange phencmena; the tizs
required for the cvacuation was consequently short,

= (5) Cloud tracidng: The term "Cloud Tracking", =s used in the
CASTLE Radsafe Plan, is probably more likely than act, 3 misncmer, The opera-
tions cculd be more precisely considervd as "aerial Surveys', being surveys
of sensitive areas to detect the developmont of potentially hazardous con-
ditions, Zarly in the planning stagexof CASTLE it was realizel that a strietl
eloud tracking operation at the Pacifie Proving Ground would be uneccnomical
if not practically impossivle, Considering the availability of adrcraft to
engage in such werk, ard the nature of the answers which were vital frocm a
safety standpeint, it was zpparent that certain areas in thu vicinity of
the testing grounds were sensitive, whereas othcrs were either nct critical,
or of interest cnly academically., It was also apparent that a cloud tracking
effort of the type normally mounted for shots at the Nevada Proving Ground
had little chance of success due to the extreme cdiffercntial in cloud heights
for the two proving grounds., lsc, due to the fact that nermelly there are
at loast two major angular wind shear lewels at the Pacifie Proving Ground,
> considerable nmumber of aircraft would be rcquired to follow cach J.f the thre
or more cloud segmenta fcrmed, whorcas thc normal situzticn in Nevila is cne
low mnjor shear level and therefor only thc one mojor upper cl.oud scgment to
follow. To be perfectly preciss, considerablu angular shesr is present in
most Nevada clouds; however, relatively speaking, the sector of cloud travel
in Nevada {s very narm-ow compared to the wide sector of trawvel crused by
complete reversals of wind directions in thc Paeific, The normal conditicns
at the PPG latitude is sast-northeast tradc wind flow up to ten to twenty
thousand fect, easterly flow abcve thc tropopsuse (i.e., 2bave apprexdnitely

fifty-{iye thousapd fcct) and variable winds between, Since favorable shot
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ccnditiclml require southerly components in the winds between the top cf the
trades and the bottom of the high easterlies, the shear angle at these two
pajor shear levels varies from about 45° to 180°, In an effort to reconcils
eritical requiremsats with available equipment to do the work, a plan was
devised as indicated in Tad E, This plan wvas followed on each shot with some
modificetions as imd{cated bo].m‘

(a) In an effort %o improve the capability of assessing the
effect of the depth of the trade winds on the amount and horisontal spread of
contamination from this portiom of ého eloud stem, and to improve the capabi-
lity of early fall-out varning for the ENTWETOK itoll inhabitants during shots
at HIKINI, an additional aircraft was utilised in the racetrack holding patter
dow-wind (tradewind-wise) from ground sero. This aircraft was flowa approxi.
mately mid-way between the ground ard the racetrack airoraft at 10,000 feet,
The exact altitude wvas left to the diserstion of the aireraft pilot in order
to clear all natural clouds. The results of this effort indicate that for
high yisld bdarge shots at BIKINI, trade winds up to 20,000 fest have little
effect cn ENIWETOK, 180 NM distant, Informetiocn to this effect was normally
available by about H plus 3 to H plus § hours for each shot.

(b) On scme shots the racetract aireraft were also used to
obtain asrial rud:l.np between the task force fleet and BIXKINI atoll and to
survey damage and u:eouui.c- on the BIKINI airstrip. )

(ec) Tho low=level racetrack aircraft was instructed to remair
in its holding pattern until released by the Redsafe Officer. Normally,
however, this aircraft was given .anothor mission as dictated by the circun-
stances of the particular shot., The additional mission, as 2 rule, was to
search a sector covering the northern Marshalls and to make low level passes
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over inhabited atolls in the sector. Since this mission took place at about
H plus & hours to H plus 12 hours, the readings taken during the low level
passes (at approximately 200 feet), when extrapulated roughly to the ground,
were sufficimtly accurats to justify <arly assumptions relativc to the
presence or absence of hazardous contanination at thcse atulls, For shots
subsequent to BR.VO the readings obtained indicated nogative or insignificant
contaminetion for all such low level passes. Consequently, no Jlurther acticn
was taken fcr these atolls on shot day exeept %0 seheduls a detailed preci-
sion aerial survoy for D plus 1 day (NYKOPO KWaJuLEIN Flight ABlZ, Tzb C, Inel
6). (No NYKOPO flights were made on shot day in order that sufficicnt time
could elapse for falleout to occcur in advance of the flight and in crler that
the highly seasitive instruments used would no%t be rendered {mpotent duc to
high aircraft background arising from flight through contaminated sir,) Use
of the WB=29 for low level passes over the northora Marshalls was not made om
BR.VO, For this shot the effort as planned ani exccutcd used & mamned ground
monitor station at the weather station on RONGERIK for early alert, and NYXCP¢
Flight ABLE on BR.VO plus one day. Unfcrtunately, the intensitics experiencec;{
on RONGERIK exceeded the limit of the instrument supplied to the wcather
detachment (loc mr/hr maximm). The dotachment's report of "instruzent off-
scale” was not viewed with alarm duc to the fact that the task force fleet,
mich closer to ground tero, was. experiencing intonsities of 200 to 300 mr/hr
at about the same time, plus the fact that clouc tracking oparations in the
RONGEMIXK area did not indicate intensities considercd exccssive in ccrparison.
However, on the basis of the information known at the tiac, a monitor was
dispatched by amphibious aireraft early the fcllowing oorming and the NYKOPC
Flight ~ELZ aireraft was directed tc make an in-flight repcrt upon reaching

TAONGI.. Thess actions resulted in positive informatiom on the fall-out situa-
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tion by about nocon on BRAVO plus cne day. Use of the WB=29 &s a low lewel
aerial monitor cn the af¥ernoon of shot days, as described above, w~s cne of
the pcst-BRAVO changes in the Rudssfe Plan to improve the early fall-cut
werning capability of the task forae. among other measures,also taken, was
the instzllotion of a direct CW link between the WB=29 aircraft ani the Rade
safe OFFICE {n order that more positive and rapid radsafe control of the air-
eraft flight 2ould be assured, K

- (4) Although the capability of WB=29 coverage was naintained
for the pericd of H to H plus L8 hours, only the first 2L-hour perisd was use
on all shots, This was duc tc the faet thet intensitics encountercc as l:te
as H plus 24 hours wero in no instances sigrmificant ard to the fact thit the
crews on normal woather reconnaissance flights (ususlly two separate flights)
on D plus 1 d=y wore instructed to oeke half-hourly radiatiocn reports, s a
consequencs, cloud tracking ca;erago was maintained ncrmelly by two YWB-29's
flying from H plus 2 hours to about H plus 14 hours (i.e., the special low
level racetrack and sector seareh, (Plight #1 of Tab E), ome B=29 flying frot
H plus 12 to H plus 24 hours (Flight #2 <f Tab E), two WB=29's flying regula:
weathor roconmaissance flights and reporting radiastion encountered on D plus
1 day, and NYROPQ Flight ABLE flown on O plus 1 dzy,

(e) THe original plan for rcdiaiiaa4reporting provided for

the cloud trackars t3 give resdings in block vzlues (i.e,, 0-10 mr/hr, 10-50
or/hr, $0-100 mr/Mr, ete,). This was revised by a change in the repcrting
procedure to report the exact reading in mr/hr within the reporting dlock
value ¢1vtﬁ. ancther change was made tc indieate the typc instrument used t
make the reading, . further chango provided for rosdings to be reportcc a3

gross valuas with no attempt made by the aireraft crow to subtract 2ireraft



background. This was considered necessary in the interest of saf.ty in that
the Radsafe Office could better evaluate the total dose rate to which the air-
craft &rews wers subjected, In order to obtain true (i,e., net) realings, it
was 2 sinmple matter for the Radsafe OF ICE to analyze a group of successive
reported readings and determine this infcrmiticn by Jbservaticn of pate cf
decay cr increase, Hcwever, in the interest of flexdibility in the repcriing
procedure, a further provisiun was made for the aireraft crew t. indicate, as
necessary, the value they cunsidered aircraft background. .

(£) Sinee the criginal plan for cloud traciking considered
the earliy warning value of the ground monitor stations of the New Ycrk Operae
tions Office, ~EC (NYKOPO), the "off-scale" situstiocn on RONGERIK for the
BRATO shot dictated the placement of higher range radiac instruments at
eritical locatiocns. a3 a consequence, roentgen~range instruments werc placed
at all the outlying task foree woather detachments ((LWURO, KUSAIE, PONAPE
and the temporary water-based facility at RONGERIK) to augment the 100 =mr/hr
NYXOPO instruments, In additisn, the W.KE Island station, operated by the
Weather Bureau for NYKOPO, wzs provided with 2z rcentgen-range instrument
and requssted to make special reports to the task fcree Lf cnd when intensitie:
passed thrcugh 10, 50, 100 and 500 or/hr. alsc, the P2V squadron of T2 7.3
based on KW.JALEIN was directed tc perform post-shot radsafe surveillance fcr
that atoll and repert readings dircctly to the %ask forec headquarters, It
was erphasized on C.STILE that ground mondtcr stiticns arc 2 vital part of any
succossful cloud *racking plan, primarily because of the fact that aircraft
surveys can only indicate the intensities seen by a radiac instruaent in the
alr at some particular altitude, although certain extensions and 2nalysis of

the totality of such aerial survey data can roughly indicate whether <r nct



the aircraft reading was taken bc:on, during or after major fall-cut, it
remains for the fixed ground mn.i.tor station to bring about the neccssary
precision for firm long-range decisions, The primary >nd unique v-lue of
aerial surveys lies in the fact that largo areas can bc covered rapidly with,
at least, order-of-magnituds precisica, If such aerial opsrations a‘re properl
timed with fcrocast and cbserved winds, much of the uncertsinty is elinminated;
interpretation of the Zata cbta.i.n';d can previde extromely valuable znd vital
facts for timely ind safe decisicns pending the cutmime of any nacessacy
detailed and pre:iss 2evial or Iround surveyw. » The BR.\VO circunstinces,
however, emhaizcd chat faiusn operrtions inm the Pactfié shouvlid make maximum
use of fully equipped ground monitor stations to an;:en" cleont trrancnyg,
preferably mamed stations with two-way radic facilities.

() Althou#x the relative insignificance of C.STIZ clouds
more than 24 hours old rcsu.lt. in cessatisn of major cloud trackdng efforts
at the end of the period of time, long-range intercepts of the cloud were
requested from U3F - AFC.T-1 tc augment and complate the record of any
possihle task fcrce intersst beysnd 24 hours, Thcse intercepts werc usually
pade approximately D plus 2 or 3 days and i;\iicatud lngcnnties considersbly
less than 1.0 mr/hr,

(R) In swmzry. “h: cizud tracking cperaticas £:r C.S1LE
were highly succesaful ccnidering tha sericus limitations.ca such .ffcres
in the Pacific, The sunccss of tho operaticns was attributable ts constant
afforts to iowrcve the Szclindsues ind atreraf® utlilszatjc Sy anzirzing
the difficultics ~nd cir.umst-anses cf 2222 sh 't s Lhe te.&- arplies grograssai,
This spirit of "prcfit oy pasc experience” was the domdrant aspect cf the

relationship vetween the westher reconnaissance ~rews ~nd ine tisk force



Radsafe OFFICE. The eliminaticn cf even the most minute flaws in the systen,
and recommendations for chaages based on eeriel tracking experience luring
the CASTLE shots, were the prime factcrs in tha successful empliyment of long
range aerial surveys on the test saries,

(é) Support of Falleout Program Conducted by the Health and
Safedy Laboratory, New York Operations Office, EC (HASL NYK?PC): In an
atterpt to docunent the long rangc‘tall—out.aspccts of high yleld shots at
the PPJ, the Health and Safety Laboratcriss (HASL) of the New Yurk Cperatians
Office, «EC (in ccordinaticn with the task furce ind CINCPICFLT) spenscred
a progran of ground, serial and shin-board mon{turing staticas in the Pacific
covering an area genertzlly bounded by the squater tc the south, Japan to the
Morth, Hawaiian Islands tc the cast ani the Phil{ppine Islands tc the west,
Althcugh this program wns ticd in with permanent H.SL NYKOPO stati:ns in the
United Statcs, the discussicn herc will be limited to the effcrt mads in the
Pacific, The detailed fcatures of the network of staticns is indicatxd in
Inclosure 6 of Tab C.

(a) In addition to the major support items listed in Tab C,
the task force headguarters made space and clerical sssistance available in
the Radsafe CPFICE for HASL supervisory oersonncl, providel ccc—unicaticns
facilities tc the many outlying Iround stations, providel transpertztiin ts
ali of the outlying task foreca weather stations, UJELANG and W.KE, -
provided transportaticn assistance t> such cther sites ocutside t:usk {.rce
centrol as was nacessary, In addition, the Radsafs Undt cf TG 7.1 =2le space
and equipmcnt ~vailaole for srorags andl repaar of HaSL inctrum:nts.

(b) In turn, the H.SL NYKOPO effc>t provided tha task [ rce

with current datz on the rads=fe situation at the various ground stoticns =n2
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_ the results of the aerial survey flights, Of primary value in this regard
was the KWAJALEIN Flight ASIE which covercd all the Marshall Islands atclls
north of KWAJALSIN, This flight wos made as a matter of routine fur the task
force on the day following each shot., Since secondary fall-out (of nc majer
significance to the task force) vas forecast on scie -f the shcts, Flizht iABLE
was frequently re~flown subsoquent to D plus 1 day for the primery benefit of
HASL documentation, KiiJALEIN Flights BAKER and CHARLIE (Marshall Islends
Atolls southeast and southwest of KWAJALEIN) werc not as a matder of course
flown for task force interests except following HRAVO and during rzll-up fol-
lowing the last shot of the CASTLE series. In general, the principal value to
the task force of the NYKOPO flights during the operatice lay in the use of
the inromtior‘x collected to confirm forecast fall-cut and cloud tracikdng
results and to advise CINCPACFLT of the fall-out effects cn inhadited Paeific
areas. ’

(e) In addition to the flights indicated in Tab C, a special
flight KING was set up following BRAVO tc cover the Gilbert Islaads on the
aspusption that soos of t.ho mvo contamination conceivably could hawe reached
this area. Since the cmm-n are under British control, CINCPACFLT wes
requested tc:;;;ntn w for the U, S, aircraft 2o overfly the islards,
The flizht was ehu-d with the British through the U. S. Naval .ttache's
offiecs in London un flowm on KUAVO plus § days; no significant intensities
wers enccuntered,

(d) Prior to the fourth CASTLE shot, the Division of Blology
and [{edicine, ~EZC, through H.SL NYKOPO, initiated an effort to attempt documen-
tation of the heavy dome-wind fall-out by the use of styrofoam rafts, FPrepara-

ticns were completed in tie for the project to be used on the {.IKEE shot.



The rafts consigted of slabs of styrofoun approximately 5' x ST x 4" fitted
with small radic hoaing transmitters and balloone-elovated transmitting
antennas, The rafts were dropped fron transport aircraft starring several
hours befors shot time, The area covered was a 90° sector centered on ground
tero, The orientation of the sector was determinec om the basis of the latest
forecast winds and faorccast fall-unt zons, Post-shot, two survey aircraft
with large, highly sensitive scintillation-typo counters were used to locate
the rafts and measure the intensities of the ccntamination expected to be
trapped in the porcus swyrcfoam. although locction of the rafts proved to be
the major operational problem (very few were found), the chief cause of failur
of the pro,)c.ct. was due t.‘: the fact that intensities on the rafts were nct
approciably different frocm the intcnsitics rcad over thoc water near the rafts,
Fortunately, however, failurc of thc raft program for the latter re.son pointe
od the wvay toward a simpler a.m:l more practical methed ¢f measuring the down-
wind fall-out, namely, the use of low=lcvel aireraft flights to exsecuyte a
grid-pattern survey Jver the fall-out area taking readingy of the intensity ol
the water itself. On the basis of the rclatively sketchy results from Y.0NKEE,
the H.SL group set up and exccutod 2 reasonably succossful serial water survey
project for tho last shot, NECTAR., (Note: CASTLE Project 2,5a, having lost
th-fbulk of their cpen sea dan buoy fall-out collectors duec to opcrational
recovery problems and shot delays, also attacked the falleout problec in a
similar fashion. In generzl, the 2.5a plan on the last two CASTLE shots
consisted of gathering water samples from varicus depths to cdetermine radia-
tion intensitics and the varicus parametcrs affecting the mixing pioperties

of the ocean and the taking of wertical radiation profiles by mcans of trolldin

3 suloerged radiac instrument,) The rcsults of the H.SL NYKOFO effort and fhe
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Project 2.5a8 work will be presented in their final rcports. However, the
preliminary data fron the work of these two agoncics indicates that a combina-
tion of the two approaches to the problem will materially benefit previous
incomplete documentstion of PPG fall-out patterns and shows a great dcal cf
promise for future cperations. In fact, it appears that the problem of de-
lineating the fall-out pattern tor very high yield shots in the Pacific can
be sclved on future operaticns it mjor support i{s given to a project built
around the findings of the two water survey msthods outlined above,

(e) The HASL plar of cperation provided for cne man to be
stationed at the task force command post as supervisor of the activities and
one man {later two) toc perform the necessary maintenance and setting up of
instruments at the many ground staticns. «s the operation prozrossed it
bceqn apparent that tho workload was somswhat more than could be aecarplighed
by the team, especially in the matter of traveling arsund to the various
sites to make repairs and adjustments to the instruments and in the matter
of clerical assistance at the command post. The net rcsult of the former
was the necessity for setting up fome special flights cn a.n.cmnrgency basis,
or the loss to the HASL project of data from a station if a visit proved
impcssible. The result of the latter was a constant drain om the clerical
facilities of the task force, It appears that for thae future, it would be
loss expensive amd 1;00 disruptive of task force operations if more personnel
were assigned to the project,

S, Protection of Task Porce Personnel: The CASTLE plan of operaticn
generally speaiking was built on the precdise that ENIWETCK .toll was the
primary base of operaticns and EIKINI was a forward shot ire2, as 3 conse-
quence, the bulk of the personnel and equipment not directly ccncerned witn =

particulas shotw —plus the entire ‘mmy and .4ir Forea Task Grouns accuvied
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ENIWETOK for all BIKINI shots, At BIICINI the original plan to leave a firing
party in the firing bunker on NAN was discontinued subsequent to BRAVO for
safety reasons, No personnel were left on any other BIKINI site for any of
the BIKINI shots. The problem of protection of task force perscrnnel was
solved as follows:

a. Personnel in the BIKINI area were completely evacuated (except
for the firing party on BRAVO), Di:spcsiuon of ships was made such that all
personnel would be in the most favorable position Hit.b respect to the wind
pattern and fall-cut area and sufficiantly distant so as to be safe f{rem
blast and thermal effects. Additionally, clwud tracking efforts were main-
tained to detect, {n advance, aress of potential radicactive hazard up-wind
of task force ships,

b. Since the evacuatian of the primary camp at ENIWETOK Atoll as
a result of fall-out from BIKII;I shots would cause considerable expense, effor
and subsequent delay in the operaticn, the wind patterns for the shots were
carefully examined for possible adverse fall-out effects in the direetion of
ENIWETOK, In addition, as discussed in paragraph L under cleud tracidng, a
careful post-shet check was made of the air space between ENIWETOK and
BIKINI in order, if required, to give advance warning ef hazardous contamina-
tion likely to dritt and fall-eut on ENILETCX., Lastly, & system cf collection
and reporting of Radsafe informatien from all pc;.lia.ted areas of INILZTICK
Atell was placed {n effect from H-hour to at least H plus 24 hours, extended
as required by special circumstances. It should be noted that primary re-
liance was placed upom the examination of forecest and observed wind patterns,
plus the cloud tracidng effort, inasmuch as these actiens péovided the maxdioam

advance warning of potentially hazardous conditiens up-wind of ENIWETCK,
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¢. For planning purposes it was assumed that soms indicatien of
the development of adverse conditions would be apparent f{rom observed winds
{mmedtately post-shet and that cloud tracking should confirm the situation
by about H plus 2 to H plus 5§ hours, Assuzing an averago wind of 15 to 20
knots, the ENIWETOK garrison could de given a fimm evacuation decisicn approxi
mately four to seven hours prior to the arrival of contaminatien, Warnings,
had they boen necessary, could haye been issued appreciably further in advancs
In addition to the above, an Eniwetok evacuation plan was placed in effect f{ct
BIKINI shots, with persomnel on alert status until H plus 24 hours. The
evacuation plan was designed on an austere buia{ }o be accomplished rclatively
quickly with the minimum of pirsonal equipment and aircraft and shipboard
space. Levels of contamination requiring evacuction werse not specifically sct
down i.namch as uch case wculd have to be considered on its own merits and
dcarl.ta, and would depend upcn the stage of complotion of the oper:tion,
sites and yieclds of remaining evcnts, and the average level of acquired
personnel dosqes‘.w in gencral, the lcvels which could be tolerated withcut
evacuation would be higher for shots late {n the operation than they would be
for the first shots. As a general rule, scmethin: on the order of two to thre
tincs the emmm HPE of 3.9r fer the remini.ng pericd of tha operatiom
was considered seeopuhlo without resorting to the complexity, cxpense and
disruption of .a;;ncutim.

6. Luoon Contanimticm A considerable amount of study was pliccd

on the prcblnn of cantamination of the shot atoll lagoon and the attendent
difﬁcnltiu of surface eperations as a result, The outcome of these studies
is presented in Tab F, Bricfly the studies indicated the follewing:

a. Both ENIVETOK and BIKINI Lagsens have "belt drive' current



systems, being wind driven on the surface and roughly against the wird frea
west tO €ast on the bpttom., The northern portion of the ENIWETOK Lagoam (as
demonstrated en Operation IVY) sppears to flush independently of the scuthern
porticn. At BIXINI, the entire lageen as a unit is involved in the flushing
mechanisam, BIKINI Lagoon flushing at a relatively mueh slower rate than
ENIWETCK.,

b, Considering the shot gchedule ard the flushing mechanism cf the
two lageons, the primary preblem of ship operation in such waters wis con-
sidered rcal only at BIKINI,

c. Thers existed a requirement that cperaticns should be conducted
in the lagoons without the inordinate delay between shots that would result
from unrealistic contamination limits,

d. No health hazard was anticipated as a result of reasonabdble
operaticns in the BIKINI Lagec, The problem was anticipated to be primarily
an operational nuisance,

6. The ships expected to ba involved were the weapons Ship, CVZ,
LSD, LST's, AN, ATF's and small craf®,

f. The Navy Task Croup was directed to initiate studies to determine
methods of preventing conceatratfion of activities in water evazporators,
distribution lines and microorganic growths on the bettom of ships. In
general, the prodlem of lagoon operatién was 2s predicted except that the
bulk of the transpert was horigontal and downward, Very little, if any,
up~welling of radicactive material cccurred, On all shots exeept ZRAVO,
ships were able te re-enter the NAN anchorages by approximately H plus €
to 10 houri. Fellowing BRAVO, ships were kept clear of the lagoon until
B plus 1 day, Following YANKEE (thc last shot at BIKINI) re-entry was delay-¢

(due to gontamipation at NAN Anchorags) until abowt H alus 10 bours, Upcn
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rescntry for YANKEE, personnel wers re-grouped, following whieh, all ships
put to ses (soms te ENTWETOK, others scheduled for BIKINI rall-up, o remaia
overnight at sea due to water readings at the NAN Anchorage of gﬁprmd.nee).y
20 or/hr). Relative to the azpparent laek of up-welling of radiocsctive
material, some work was done early in the operatica by Dr. J. Isaacs of Projecs
1.6 (Water Wave Studies) which disclosed & deep stratum of radloactive water
which aoved acrthwest toward GEORGE” ard HOW, This layer was quite concentrated
Just pricr to _KOOPI. Vertical sections wers run at several stations using a
dunked survey zster. The distributicn was as expested with the 3stonishing
addition of a stratuz 95 clean water at about 110 feet overlying the radio-
active Jn_f.,cr at 130 feet. Since no major storm was experienced duriag the
operatiom, thers remains for conjecture the effegh of & viclent disturbanee
of the ].qoea. Whether or not this low-lying layer of radicactivity would
de drought up “, distribu_tod ndre or less uniformly ia depth by sueh a dise
turdbance is not imown. o

7. Spldt Atold %orai;cns: The one single feature of the CASTLE Opers-
tion which ch Sgdufc somgwhat difficult wvas the fact that cowsrage was
nquirod at. bot.h EIKINI aﬂ DJI‘E‘!'OK Atolls, _These two sites are separated
by 180 miles; ponuncl rsasportation betwysn, the Swy.gites way primarily by
C-47 aliroraft, h Aﬁ‘““‘“ progressed & paint was reached at which a

_ owrw apeed

capahinty of tu:xtgg & shot 2t each atoll was simltanecusly maintained to take
advantage otvaay‘-‘g’hlo winds occurring at one site and not the other, The
principle adverse effect of this situatica was the requirement to split the
basic 10 7.1 ‘Wp Unit personnel and equipment in order to be ready to
Ccperats regardless of which atoll became faveeshle for & shot. During the

planning stage this unit was designed to move from one atoll to the other <
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follow the shot schedule, Consequeatly, the total mumber of pecple in the
unit was sugh that only 2 skeletom foree was set aside for the oppesite atall,
A further aggravating circumstance arose following the ERUVC event, namely,
the requirement to rolleup the damaged and contaminated TARE ecamp and to
maintain all activities ship=dased, This required that the Radsafe Unit of
TG 7.1 further split Ltself to cover each major ship housing persannel whe
nomia.lly worked aghore during daylight hours, Four major Radsafe Centcrs were
required afloat at BIKINI alcne, t;ne of these was located Qt a hotel ship

net originally designed to eope with mass control of personnel working in

. contaminated apeas, The soluticm in this case vas a barge (Jecured a.lcng:sidC)_
equipped with two squad tents for storzge of equipment and office space, and
decontamination showers drawing off the ship's water supply. Problems of
dosimetry control became acuts primarily due to the increased time required
to colleet film badges at a certral laboratory, process the badgss and return
the results ¢to the various ships prior to the next re-entry to shore installa-
tions, Personnel, equipment and {nstruments were spread thin in order to
cover the essential shore work, The further requirement to cperate simulta-
neously at doth atolls was a particularly difficult matter, This probdblen

was limited, however, to the TG 7.1 unit since the Radsafe units of the irmy
and Adr Poree Task Croups (TG 7.2 and TG 7.4) required no shift inm thelir base
of operztions, and the Navy Tisk Group (1G 7.3) Radsafe unit was designed
arcund relatively self-sufficient individual ship units,
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2437 e -
1. Iall-cyt Foreeasting Teols

8¢ Weather, rmmdnamn‘irmmm primrily
o foredans of the wind field, Corsequunkly, fall-owb foresasts szm be
no better than the wdind foregaste themselves, Mich is yob Yo be leamed
about the tropical atacephers. Groat advanses Rave Bectt made in this
£1eld in the last two decades, but mueh is still unimows sboud the physical
Wmmmucmnimmmrmmmmun1w
area and cansequantly which chango the Wiad psttorns over this aros. The
winds aloft ever this partieulsy part of the tropies have alwyw been
considorod very stabla, with fow variabilitios - this fact is usually borne
out by climatelogioal statistics, bus not by tho iy to day changos in theo
wind fle1d, upen vhieh winds aloft and fall-cut forocasts mast be made.

by Winde Aleft Cbesrvyticns and Porosksts, Tho winds alofs |
forecasts thomselves arc only as good as the ascurssy of tho- vdnd obsor-
vations. Obeorvaticnal dats of winds alsft are comsidered to bo very
asocuratc if made Wit BMD-IA oquipmant. ALl edecrvations in the Marshalls
woro mado vith swel oquipment during Opcraties CASTLE with the oxvoptiom
of ship cbecrvetvens-made by the USS CURTISS, Soarch redar installod
aboard that ship-wes used-fUr making the vinds afaft cbscrvations; pro-
codures dth this-oquipmont wefo scnsidored &2 oqual ascuracy to the GMD-1A
equipnent, mermuuuhmmmu.xmn
utdiua- o’

(1) e weather obsorvatiomal network coasistod of staticns

at DIVENCK, EIXINT, RONGERIX, MAJURO, KUSAIE, PONAPE and KWAJALEIN, wdth
data from MIDWAY, WAKE, MARCUS, GUAM, TWO JDMA and JCHRSTON boing a most
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valuble sdfuaeyy Mes delly xinds aaf) russ vore sade restinely, vite
the runs being stoppod up &b selosted statiens prier te a sdet poricd te
ae many as dghe (8) runs por day. Mune to maximm ebtainable hoights were
Tequired; the avereges wore above 85,000, foct; «d AR asny runs reaching |
120,000 feet, .

(32) Panning forecasts as eriginally conccived worc issucd
forty-elght and thirtyecight houre prier to cach shet Bour. Tho forecasts
theaselves conalatod of winds fer tho shot site for cask ton thousand foot
lovel from the surface to ainoty thousand foot. Tho winds were forccast
to sixtoon paimts of the compass and for an interval of speod to the nearcss
fivo knots. o '

(3) Pellowing thc salecticn of & spesific shot time, detailed
forecasts ware issued &t twonty-four, thirtecs, eight and four hours pries
to H Bour. e details of these forcsasts wero far in axsess of those in
tho plamning fersasts; winds were forecast to the mearest ten degrees and
te the knch, :ath«t inerements from the surfaco to twenty
thousand foet, for fivo thousand foet incroments from twenty thousand %o
sevanty thousand feet, and for «ighty and ninoty thousand foet.

(A) The abewe éorpmﬂm oWbithﬁWo perscamncl
st specific periods prior to essh shot. The farecasts, aleng ¥ith all
availablo pertinmt cbearvaticns, worc plettod as hodographs (wvind woctor
diagrems) using a particle rata of fall of 5000 foct por heur to mormalisa
tha plet for further sonvenicnt cemputatians, |

e Mr m&o Trajoctory Porscasts. In addition to tho vind
forocasts thamsolves, suxiliary air partislc trajoctory forccasts wers
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{ssusd a8 H minus 2b and H minus 8 heurse These scnsistod of trajoctoplen
tm&lwadtofumwudlunﬂunm,unﬂfwueh
ten ehmurm. from tea to simty wmu feed, xamu Gn“qf.orsu
for ths same period were fssusd ad ¥ plus § and H plus 15 houpy, fince
the trajectoriess represanted movemmt of air at speeifie senstand altitudes,
they were act My useabtls for surface fall-eut foreeasting, Instead,
w.:wng-udwmd;mmumuma
of the long-range fall-cut aspects and te alert other units ef the Armmed
Forcea relative to the prodadle locations and altitudes of aress of airborne
radicactive particles, The tnj«tcuu‘m prepared by camstructing
progacetis charts for the period of tme iawlved and using these charts te
arrive n.tt}u;n}oom“. The aumber of prognoetis charte varied with
mowdwumm.!mmc“ﬂ&muWu-
d&nlamnad:tm-ur.tormmmw The trajectories
mudndmu:d.umwtho wuadmmmﬂom
mcmm‘gmmu-mmmuwmam
chart to the Sther, o

4. Congtamt Altituds Ballaem Flights, During the plaming phase
otcm,stmwmscwmumwmcm
dnmmmuuuuwm:mnwaznm
Menﬁndnmunhndlmh namo:mmm
mammummomauumdwonuo-
nﬁnmuw_mmmmuammxmcmau
deseribed by a ballocn flcwn at the same lavel, the ballocm and radicactive
debris being simidtanecusly carrisd along. Simee these ballocns could be



tracked £0F periods of 48 hours or langer, end could be pesitioned sask
hour, 8 good system would be avitladle fer tracking the dotirie {tself,
Unfortunataly, the balloca [Tojest was witucesssful die 46 joor Fre-lsinshisg
checldng procedure, am insufficient mmier of ballocns 4 eever more than
m-czwmm-wa«mwnmhgmurmmnw.
selected 40,000 food altitude, n_u Lype project however, has potenttalities,
mmaumnmu.h'rmunotormumnmovauu
Prod ng Ground,

¢s Results from previous eperstions. Due to e MiniSed xxmber of
surface shots detonated prior to CASTLE, only & limited mouny of data ws
avallable om the lang range fall-axt aspesets of this ¢ype burse, and in
particular, ou]:thoduo-&npbwwuaﬂﬂnbhtammnﬁ
yiald type. u.w,mtonmmwmmm
mwumpnmagtncrmzm-«e forecasting:

(1) The IVY MIXE early crau!ht unpd.nd uo-mqutr
m«mﬂntdunmawwmmwrowqt
(dth allowmnces nade for differwses in yield and adot canditiong) the
dmhMuthNwtmawwutuﬂm
shot, MM@&QMWM, however, as the epsration
mm,amm.h define slose=-in fall-out was developed. Thie
-M(Mmaiotmn) dmlepd'wm'. Thomas White, H-Div,, L.SL,
appears promising, and is being further refined for future tests.

(2) Close-in intensities from barge shots in the lagoen (in
approxisstely 100 20 150 feet of water) were assumod, due to the rolatively
mall amount of solid material available, %o be on the arder of 1 to 10
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"percent as high as these resulting from s simtlar land surfase shot.

_ (3) The long-range aress of fall-cut were sssumed to be
reascnably represented by the msthod of vestor summatica of the wdinds (as
used previcusly at the NFG and the PPC) sugnseted by an smalysis of the
forecasth air particle trajesteries. This assunpticn was mdiflied follondnng
BERAVO byui development of & formal teehnique of fall-cwd pattern plotting
taking inte account the passage-of the partieles into different \ind systens
as the particles drifted mey fraa Ground Zero (See pars id (1) 2Buve ardt
Inel 2 of Tab D).

(4) Since 1ittle was imown quantitatively about the lomg-range
variatics in radiation intensities Wth dlstamnes and ares, Sertain plamming
Mmcﬂn‘tm&nmﬁnﬂmmmmm
of the Mntu“umh‘bdw. Qﬁa&mm“m
gmeral and conservatiwe approximations, they were specifis encugh %0 be used
aopcnﬁmlphnﬂ.nztm aﬁan&rmﬁet confidence.

(a) cmwmmmq-rnummnnm
assuned te de hasardous. wmm-mnlu;cmamm
M%NM”M‘I‘& ' these assunptions proved
nhdmNMMMMW“NM&deum
mmuuummawmmm-wpm..
Certainly, it could be assumed that the finely divided aercecl-type clouds
frem ths barge shote would resist fall-cut and therefore perxist longer. It
is 4iffieult to assigr & mumber to the paricd of tims inwvolved, although on
the basis of cloud:bracking cperatiime for ths barge shots, and' considering
the natural prosesses of decsy ard diffusion, {t {8 not belisved to de longer
than thirmy hours,
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(b) Significans fall-cut vas cxpested to cecur durisg
the £ires twalve hours. Past cxperiense in this matter seemed to fawr &
r‘_x-h;ur period for significant fall; however, since the off-site fall-cud
aspscts of IVI MIXE were not kmown, the valus of twelve hours wms qnu‘
for a margin of safety. BR.VO ard ROMEO experience revised this assumption,
It became apparent that scmething om the order of at least eighteen and
poessibly twenty-four hours would ;'o more realistic, especially for surfacs
land burets. /s a consequence, the nwuehni«nmdm(mz of
Tab D) ¢o0 approxizmate the significant fall-cut arsa (significant fall-out
aTes wae dafined as that eres inside the 10r infinity Lsc—dose line) for
the first twaty-four hour pericd, No basis ealnp was made in the fall-oub
:mmuumuuwmuM(mxo:mn).
Tather the nev method ves used and presented st briefings to sugnent and
modify results froa the original methods. |

(5) The method of plotting infinity dose envelopes Yy
ellipiical approximations (as proposed by LRIC lq;on. "Radicactive Fall-cut
fram Atcaxio Bambe®, dated November 1953) ws plammed and used on the CASTLE
series. This method is an empirical scluticn to the fall-cut pattern based
on the great amount of data from lov yield shots at tha NFG. Due %o the
geat ummtna-uuuoummmmmmm, a strict
application of the system on CASTLE wes acecaparied by &1 extrecely low
confidence factor, perticular'y for the first shot., Thevw 'rre no real
assuranges that “te uymtam descrided the high yield fal <l machanism
at adl, For cazplu. the trapping characteristics ~f tha ti~ponause could
only be conjectured, and if it wis sssumed to disrsga—l tls “ropopause
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as & barrier, there ware no relisbls {ndiestions of the height of muper~
tropopanss eloud %o consider as signiffesnt. Murther, even if the sbeve
fastors had deen ncw, the fast that the cly eveiledle long-range
{nformation on land surface m ms linited to cne low yiald shot, left
mehhhdndnd&uda&ncmm-hnhw.unu derived
from the system. Consequently, ag & general statement, it should be noted
that, although this system of fall-cut forecasting wvas used ca BRAVO to
sugaent cther dats, it vas presmted and limited %o discussions of the
relative merits of the aseumpticms and sealing upam whith it wvas based.
There wma no real basis for assuxing 1'.\-§ nu‘d"-m 8 & Scnsequencs
confidence oculd not be pushed to the point of over-riding the many other
factors involved in the shot decisiom. s the opersticn progressed, and
the cbeerved fall-cut effects provided .oon‘ M‘ec' answers to the many
quutmwclwd, ﬁcmﬁ.mﬂkdmhaﬂhmﬁcm
The mjor mocdification in the use um-&umzomum
aum«m«uumuammound. Inccncn;, the post—
shot evidence of the finely divided sercscl-type cloud from the barge shots
_indlcated a probable weuz sut-off height at the base of the high
casterlies (i.0. spproximately trepo’nn height, or about 60,000 feet).
ztwmmwzamwamwm.umm
effest on very small partieles. the other hand, it appeared from ER.VO
that elowd heights fchﬂnrtmhq.u should be conaidersd up to at
© Least 80,000 oot and possitly to 80,000 feet. The fact thas the ER:TO
fireball itself went up to the \ropopause may scecunt ‘for the difference.
Many particles could poesibly Rave been formed at nuim as well as
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sarried to these h:uhtl, and & hrp-unh?ot the total pardicles eculd
have been largs emcugh to overerida any tropopause trapping asticm that zay
c::ut In any svent, use of this method mcre nearly descrides the ERAVO
results if altitudes up to ao,cpo lnt are scnsidered,

(é) CROSSROLDS m was used to obtainm an appresiaticm of
the lagoon comtanination which could be expested. This information together
with other studies (Tab ) gave riu to the assumption that the phencmena
would de more an ocperaticnal muisance than a hasard, It wes assumed that
ship operatim could degin ia the lagoom (exsept within s fow miles of
Ground Zero) by D plus 1 day, or at lsast by D plus 2 days. These proved
to bde valid assumptions. Work degan by at least D plus 1 day oo 2ll shote,
and, exnept for ERAVO, re-ently %0 the KX mhong« was ood prohititive
o the shot day itself, No prnuuo nduuoa ws enscuntered at the-
anchorages, sxmept following LXEEE, vhen wter intensities cne fook from
monducmmaoum:ttho W2 anehorage af R plus 10 hours.
Nevertheless, the -Jar nu.p- were hrou@t. bask in toua\tnc thig shos for
re-grouping of pepscanel, following umn all shipe departed e lagoorm,
same to m, the others t0 remain at m'ows. In geoeral; it
appears that the lagom scntamineticn quwatcnd was that due primaridy
to fall-out and very 1itale (sxcept along vestern reefs) dus to eireulation.
Prineipally, there appeared %o be 14ttlg or 8o up-wmlling of scetaminaticn
bty eirsulation, and consequently no appreciable spread of contamination by
ayolie re-eireplation of the lagoon, (See Tad J for further dsseripticn
of ship operatioa in the presense of significantly ecntazined water.)
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(7) Partiele sise. /s stated Ddefore, the hodographe (wind
vector dlagrans) were drawe normalised to 5,000 feet per heur rate of fall,
1.0 ond hour Wnd vectors were drawm fof eadd 5,000 feed inerement of
altitude, and vestors for increments of less than, of more than 5,000 fest,
were drawy vith 3 length proportional to the ratio of the increment height
to 5,000 feet. This amounted to eansidering the fall of particles of
approxizately 100 microns in ds.an"hr. Using the normalised hodograps,
direct time and distante neasurements could tiem bde made in taras of 100
mieren particles, and consideration made for amy smaller sised particles
by taking the dlstances doubled, tripled, ets, Prior to BR/VO it was
assumed that particle s{ses dowvm to 70 micreris should be oonsidored; this
anounted t¢-doubling the dlstances taken directly from the normalised
hodogragit, After MRAVO, partisle sises down to %0 microns were ccnsidered
to be stgnificant and appropriste adjustaents were made in the fall-cut
ﬁtum. B
(8) Diffusion. Prior %o C.STLE the assepted factor applied
to the constructich df fall-out RADEIES to sceount for widening of the conm
taninated aivé Wi dlstance was the additich of & ten degree sector on eadt
side of tive MOEE"Eiwa. Por CLIILE, this Tastor was arbitrarily assumed
" to be fiftéen Gigrede, Sinss so little wes lnowsy aboot the fall-cut
m of tigh yield events," ant bessués of errore existing ia other
paremsters of the fill-cut foresast, it wvas assmed that some sdditiomal
fastor of SiIVLy mS necessary, even though the valus of the fackor sould

not be precisely-determined,



(9) Scurce sise, IVY MIXE indicated that the mirrent aethods
of predisting fall-cut on the assumpticn of a point source (or at best, s
very :mn source) wers not acceptabtle for high ylelds. Ccnsequently, CASTLE
forecasting was originglly made cn the assumption.of a circular socurce
appraximately 15 miles in radius (i.e. the epproximate radius of fall-cut
crossvind and updnd from MIXE), BERAVO results i{ndicated this to be scoewhas
small, and probably more like an cﬂip« wth a semi-zinor axis of about
25 miles, For the barge shots, the 15-mile eireular radius (actually more
elliptical thas circular) appeared to be adequate, Thw net effest of the
above was to consider the surface RLIFX scnstrusted a & point source type
analysis as a genermating ddemnt, Nifting the point scures RLIEX arcund
A source area selected in accaordance »dth yield and typs of Burst generated
the couplete area which should be considered in the surface RADNX. 4
sizilar adfustaent was made to the ilr RADEX foreeasts itk excellent
results in defining the areas of contamingtion wvhich resulted,

f. Construetion of RADEXES and Pall—out Flots, Generally
spealcing, the RADEX ares (JDiclogieal FXslusion ares) was considersd to be
& limited fallecut ares for the firet six hours posteshot in the vieinity
af the test site and for the primary use of tést perscmnel amd equipment.
Ares fall-cut plots were consldervd ta Be the entire area of sighificant
fall-out, to' include infinity isodose lines of ab least 50 roentgens, and
in some cases downs %0 10 roentgens., The RADEX wvas used s an cperational
device to define dangercus areas and to deny entry of task force units into
certain areas exsept under speeifis suthorisstion, # & consequence, it
wvay glven wids dssemination thrcughost the task foree for the information
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md compliance of all. The m:.-mﬁac, on the other hand, being more
geaeral in applicaticn, was considered, with the RAIRX, st Cammand Briefinge
twbmm&llmmtﬂ«t@ﬂmpmmmwo
vicinity of the sho¥ atoll. . A detailed discussicn of the methods of cone
structicn of hodomm, &.m end hn-out l’lctl is d.m in Tab D, The
-discussion below is lixited to ecertain gcwd.tun nd specifics which
apply to the Marshall Tslands ared generally, and to the C.STLE Operatica
(1) Hodograph Exasples, As a gemeral rule, the \inds in the
Marshall Telands area are east northsasterly fo sasterly in the lower, or
trade-wind, levals (up to alout zo.ooo foet), 104 sasterly in the high
levels (adsve tropopauss height, 1.3"‘«. and above, aboud 60,000 feet).
The levuls botween are nod mmuo.%auvan the most w“nt
portion of the eloud from & fallequs ¥iewpaint. Canquuﬁr. a dscussicm
of faverable and unfavorshle hodographs 1s primarily concerned with the mide
levels detween 20,000 and: ép;oon.fng.’ (See Tab I.) Stnee the C.STIX
 Opersticn’inwIved to shit abclls, the diseussion Wich followe must
‘consider the $LTEEL oIt S0t G 0ne atcll ca the populsted aress of the
other, THe primary land masses inwlved in determining the relative
favorability of the pattersd are the two shob atolls, UJELING to the southe
west of BITVETCK and the Marshall Tflande {n the scutheadt quadrant,
partioudanly thcse to the east of NIXINTI. (See Map: Native Populations in
the Forwird .req, Tab G)Y. Generzlly speaicing, vdind conditions acceptadle
at XIKINT, ars actéptitle at DNIWETOK. The coaverse {s not dlwaye true.
An additional sorisideTaticn is the fact that the two atoils Wil not always
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have sizilar, or even scceptable, 'dnd patterns similtanscusly, Mirther,
the :-!uun favorabdility of any specifie Wdind pattemn depended scmewhat
upn the factors other tha wWind alone, suck as yield, similarity of shot
site conditicns Wi th the two general types discussed (i.e. land surface and
lagoon surface dargs types), stage of completion of the test series, pred cus
efforts to evacuste both native and test persormel and variaticns in the
hedght of the tradednds (1.0, tradewinds appreciably in exsess of 20,000
feet place WIWETOK in an unfavorable position for EIXINI land surface shots
certainly, and progressively so for barge shots).

(a) BIXINT hodographs: Pattorns vdth mid-level winds
fran the sector southeast clocindse through scuthwest were considered
favorable for all types of shots, with an extension of the sector to east
scutheast arxd west scuthwest for barge shots; The more swﬁ;orl; the comm
ponents in these levels, the more favoradls the pattern becams, with u:i
oxeption that mid-level winds modng strongly toward W.XB Island were
considered to be less favoruble for & land surface shot, tut reascnadly
favorable for a barge shot, The limitstiocms om the sector to the east and
wast were eantirely due to the native atolls to the sast and ENIWETOK to the
vest., |

(b) INIWETOK hodograph: PFor ENIWETOX, the asceptable
mdelevel vind direvtions wers acre flexible in tw major ﬁmu. Firss,
the 1imits on cloud travel to the sast eould be "stretched® scmnhat o
allow west scuthwost mid-level winds for all types of shots. This was due
to the fact that the fall-out impact cn BIKINT was not critical due to
flexiklity in plans for modng ary test persormel fram that ares, and due
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to the fact that a shot oo ENIWETOK Atoll added another 180 miles cloud
travel time between Cround Zero and the native atolls east of BIXINIL,

Socond: the western limits of the favorable m.;-m sector oould be extended
to the point of accepting winds from at least east northeast, and with
Teservations, from northeast. This was dus to the absence of any land masses
to the immediats west of ENIWETOK except UJELANG spproximately 120 nautical
miles southwest. The primary additional advantage of nlmx therefors

was favorability for "deep tradess, i.e. sasteriies thrqu;hout zost levels,
including the mid-levels, a situatiom not at all wnccamon during the
operation.

(¢) Other considerstions: The net result of the above
was the relatively firm requirenent for the n:ld-lwt} winds to have direc-
tional components such that resyltant winds to ths levels invelved cauld‘
lay within the acceptable fall-out sectors, i.e. within the sectors west
northwest clociwise to esst northeast for BIKINI shots ﬁd from about southe
west cloclwise to eavt northeast for EYINEIOK shots. Although it would
appesr that the ideal shot atoll would be RIWEIOK, having a such wider

il

acceptable faYrasut s@dtSf, certain other factors entersd into the decision,
which', in fact, msde this atoll less fuonblo.“ The ;rinrr‘futor was a
considerstion of¥iild, T the basis of MIXB :-iuma. it vas considered
hasardous t0 scospt fhe ralitively high probability of fallout, ss well as
blast effects, an the Righly developed and populated camp sites st ENIWETOK.
Although evacustion woild have resclved the tall-we problem, the problem
of attempting serial operaticns from a base likely t.o require evacuation

for both fall-out dnd blast, was just one of the major problems raised.
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Aurther, although wdnd patterns oould develep in wvhioh aid-level resultant
vd.ndl_h? in the aceeptable gector, the voclcr smration of these vinds mush
have sufficient scutherly ccmponent ¢0 ¢arry the bulk of she midelovel detris
far encugh north of Ground Zaro so that the crcsevdnd snd upvdnd spreed of
contamination over the atoll does not overlap the samp sitee. L not wncomen
ocndition appearod at RYINETOK several tinee during tho cperation in wvhich
the rmid-levals t0 about 40,000 feel had southerly wind with westorlias above,
such that the wvector surration of all the levals placsd the Bulk of eon-
tamination Within f1fty miles to tha nortk of Oround Zero. The proximity

of the sarp sitos to the fallecut fron wushk patterns, plus the added e
certainty of its stabdlity (i.e. the uncertainty of the scutherlies holding
faverable) wae the prime factor in not aecepring such & patternm for RNIWESIK,
This problen was rolatively insigrificant for Bildind .toll shots, atold
contarination nct being a problm due to scopletely ship-based ap-rancub/\
at that atell, The caly "real estate” Muha@mm‘rﬂui /”
on the alrstrip and oo stations to ba re-sstivated for anctber shot.
Fortunately, the farmer risk tummed out insigniffcanmt; the lsttor risk wes
overeons through efficlent sontral of ro—mntry rosovery and work perddes,
uamuw,' 1% would appear thst the weight giwon to yiald as »
fastor in the desision and chodss of a shot atoll, showld be revised. Tt
mmm&tWMﬂmﬂd«aﬁdMOmm order of
ROMED, UNION or LUXRB cculd be detonated in the viainity of MIKE crater as
DIVEICK without undus risk from falleout. IV would appear reasonable
however, to maintain an evacuation capability in the eveat sueh bocane

nesessary,
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(2) RLDEXES:

- (a) Surface RURX: The forecast surface R.IEX ws
obtained froc the basit forceast hodograph. In dotail, 1t was detarmined
by the limiting bearings cn the pattern of rosultant winds drewm frem
Ground Zero t0 all significant lovels. To these limiting Dearings, an
additionsl fifteswm degree uctor'uu added to 2llow for diffusion, changee
in the wind pattern from that forseast and Yo allow for deviation from a
point scurve origia of fall-out. Usually the RIEX ectsisted of two seetoy
areas, one defining the low-level tradmesd portice of the clowd, mad the
other, the mid-levels, For all surface RLIEIES, s radial Qstames for the
sestors was taken as that average distande repreessting six houwre of fall
ab 5,000 feet per hour, This ancunted %o ecnsidering the outer area limite
o the murface contarimaticn resulting from the fall of partialas of all
slses aring the six-hour period. The surfise RLDEX wvas {ssued for 3 valid
tine of B to H plust 6 houre, and was revised as necessary due 10 shangos ia
the shot farecast wdnds,

(%) idr RIEX: The foreeast ir LUEX was tawtrvetsd
1a the coventithal nemer (See /fS Marmal 105-39). IH gemeral, the cwidred
used cn C/STIX ecnsidered twb gmeral regions, £.6, the witme of con-
tainated sir frav 10,000 feet and up and the volme from 0,000 feel amd
uwp. The first volune was defined for the primary use of all test and servies
ddreraft opsrating in the ahos area fraa H %0 H plus § hours, and was
disserinated for the purpose of assisting those aireraft in awiding sco=
taminated regions. The seeond volums was. defined for the primary use of all



eloud sampling aireraft opersting during the same period, snd vas diee
""‘i““ for the purpose of assisting these aircraft in finding the best
sampling area. In gemeral, tha eonstrustion of tn2 air RDEX consistod
of selecting an altituda at the bottam of the vul'me under connidomﬁcﬁ,
considoring this altituds as a surface, and constructing & hodograph om
this "quasi-surface” using appropriata wdnis above tne surface. Come
taminated areas were then dnfinoc; by the use of diffusion factors applied
ting-wise to the resultart winds obtained, and modified te accound fo¥
deviation fram s paint source origin of fall-out. Ths air RIEX wes also
issued for a wvalid period of H to H plus 6 hours, fevised as mseseary,
and dlsseminated to all test perscmnel Wdth particular attectian %o its
availadility and use by the /ir Operatiocos Canter.

(e) Xew Teshniques: . new techmigus to defiss \Be
close=in fall-cut was developed to explain the shot$ atoll M and
wms used partisularly ¢o evaluate tho foresast effects of NECUD o the
DIDENK camp site, (Ses Incl 3 of Tab D), This methad, iz general,
amploys & ssibematical approach to the imitial elose~in distridution of
fall~outy _

(3} Pall-cwt Mots:

(&) The primary fall-cat plot Sechnique planned nd
ﬁm used cm C/STIE involved & joimt amalysis of the surface RIEX
add the T2-Bour air particle trajestory foresast to define the area of the
first twelve=hour period of fall-out, and to formulate some opinicn as to
the oriemtation and extent of the area inwlved subsequent to the first
twelve hours. Por BRIVO aa attempt was made % employ the method of
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Qliptical approximations dessribed in 1f (3) (b) below, however, ity use
was extremely limited due to tho g;iat uwecertainty as to its applicaticn
for high yield ovents, .3 the operaticn progress.d, it becamy spparcnt
that a more meticulous mothod wns needsd to clecrly defins ‘le fa)l~out
from the high yields, The elliptical approdimatiou metiod and a linear
axtension of tho surface R/.IDEX were both lmiudbby the fact that they are
built upcen the ground zero wdnds. . new and dynamioc method was needed to
tako into acsount the changes in the Wind systcus as particles drifted
farther and .fu't.hor from ground serc. .t the request of the task fores
Radsafe ~otf’ieu', Dr, Gaslen Pelt of L.SL and TG 7.1, working direstly
with Major 0. W, Stopingki, Metsoralogis tm the Task Force Weather
Central, WW,M&%@IMQM. The ed remult
(statis and dynamde plots) ig Muﬁduzael;wrozauhnumd
an the last three shots of the C.STLE saries. It should be nmoted thet all
mothods exsept the dynamic plot (Inslosure 2, Tab D), were used on the
last five shots, and all methods cn the last thres shots. This ws done
to evaluate each method in its relation to others and becsuse no singls

asthod mﬂntﬁd.uﬁ: tihd and prond o the ccmplete satisfaction

ot all. in}h Tespact Aha Radsafe porticn of the Camend Briafings
becamy somevhat scaplisated, although viewsd in retrospect, it sppears
that & better appresistion of all the factors inwlved in the fall-oud
m arose from this examination of the variocus differend approachos
to the protlem. For exmple, the limitations of some methods were high-
lighted by others, and the presentstiom of old techniques simultenecusly

with the naw, served ¢o exphasise the need for bettes answers and the



relativw amocunt of effcrt shich should be expended in ths future to get
such_answare. |
(d) The method of elliptisal approximations of the
infinity isodose lines as mentioned in le (5) above was used an 211
forecasts from about H minus 18 bhours up through the final pre-shot
forecast. In goneml, t{u "““‘3 eonsisted of cireumseribing ellipacs
ovar the hodograph between zajor shear levels. The winor axes of the
sllipses were determined by the amcunt of angular shear in ths intarwval,
and the roentgen velues of the elliptieal isodose lines and the over-ell
envelopes were determined by sealing, The entire msthod i{s based m
enpir{cal data from the NPFG, however i{ts suseeseful use on the low yield
shots at that proving ground, gave rise to an inereasing amoat of
confidence in the aidlity of the system to predied the fall.aut arss aftor
some of the difference datween high lemldlhmhadbompro-.
gressively resclved during C.STIE,
2. Limitatione of NDEXES and Fall-cyy Plote:r
ac In genaral, RLDEIES and Pallecut Flots suffer from the

same "disease®, namely, thoir ccaplete dependance om the forecasts of

the wind fleld, It is this cne factor alons which primarily precludes
the attaiment of high precisien in fall-out foresssting, Much has been
" dons on Operaticn CASTLE to define the sigrificant cloud heights for falle
oat {roem high yisld shots ard %o put mmbers om predicted isodose lines,
There {s now & better appreciation of the time involved for significant
fallecut to cocur, The affect of the conditicns of the shot site are
better understood, Purther, a significant step has been taken to release
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f2l.cib plots f1ms somplete dependumse opeo the statde ground sere wiad
sysighe Bud the fael shill Temaing A @1y system of fall-oud fogesariing
has & naxisey wpper Limit in efficicnay dafined ¥y tis presision of e
wind field foresasting, The diseussicm herein {» wot tntended te Laply
that CASTLE weathar foresasting was pocr, 70 the somtrasy, tiis serviee
mmcrmmmwkmmaaﬁ-m.

b. m«wmmummmm«m
wltimataly reflect itself in improved sonditions in fall-oub :om,
itmimcrnintwmnnadudatomophu-ttmhmt
mmuaotawmummmcim-mimnm
operations as existed cn CLSTLE. mm the limiting difficultise
wriek sonstantly hound the westher tmntc ruuu, it o

-

thad the logical fNiture stepe for doth wuﬁor nd redesle -forecasers &N
olear, w; -

(1) Comtimmed researel and study of tropleal metoorology.

(2) Contimued devolopment of new techmiques md refinsvern
of the eurrerh fall-cut foresasting systems, particularly those devaloped
on c:.sn.t. ‘ ,

(3) W Ma of pu-u.ah-d.n m and the
-uma:&wuuc fall-cut msehanism,

(A) o recomitica of the poseitility go® error in aither
the westher cr fall-cut tow, the development of mitual weather/rsdsafe
techriques to "follow through® H-heur with complete post-shot forceasts
and cbservations 1.n order to obtain the earliest possible warning of the
development of post-shod adverse faklecus conditims,

7
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Ce Steps were taken both during and after the CASTLE Operaticn
in lin: with the above. Many of the concepts of the role of weather and
its effects on the cperstion were changed. For example, the increasing
importance of the problem of depositicn of radicactive debris in the test
ares led to the beginning of a complete re-evalustion of the techniques
of forecasting aress of fall-out and greater considerstion of the long-
range effects of the wind flow. It was found advisable to have a duty
forecaster work directly with radsafe persormel during periocds just prior
to ths shot. It was necessary for this forscaster to be coopletely familiar
with the current flow patterns at all levels, and the forecast changes
through twenty-four hours after the valid time of the forecast in line with
the procedure for comstrusting air particls trsjectory forecasts, In order
to take into account the effect of the wind, the forecaster wes prepired
to give wind forecssts for levels as high as ninety thousand feet for a )
period of twenty~four hours over an area of approximately 500 miles in
radius. The problem reached such a magnitude during CASTLE that continuing
extensive work is to be done at the Los Alamos Seientific Laboratories
utilising the services of a qualified forecsster experienced in PFG
weather requirements luﬁ the talent and know-how of scientists presently
on duty there. It is felt that this problem is one of the xost important
to be solved for future weapons test operaticns. 0Of equal importance is
the VMhn r-mrcl; into improvement of weather forecast tecimiques and
procedures £or the Marshall Islands ares, curreantly being axtensively
investigated by Dr. C. E. Palmer of the Oahu Research Canter at Wheeler

AFB. Havaii. All of the above represents attempts to improve the systems
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of Westhaw/Madnafe foreeasting, Mere remaing the last suggestim abm;
namely, better use of existing tochmiques to "follow the shot through®.
In recognitice of the fact \hat forecasts e tau; the system should
pm;mudmumuméﬁtmmum
emld be taken carly tc awid the sevore aspects of unexpested falleout.
On C.STLE tho Weather Central msintained a continucus ssheduls of post-
shot observations Dy ite netarcrk of staticas, Those were studied by
radsafe persaonel in econjunctica with revised air particls trajectories,
cloud tracking effords and reports from mamned groud sonitor stations.
Continuing the ccmplete rre-ehct type weather/redsele foreeasting
techniquos from B hour through abous H plus 24 houre could considsrebly
{mprove the results of thess efforts.



-~

sk FOUR? RADSAFE ORGANIZATION (See Chartes 1 & 2)
1. Task Force fesdguarters fadSafe Ofganisaticn: During the plarning

stage of CASTLE, staff work required to set up the necessary services and
procedures $G cope with the Radsafe prodlems was well within the capability
of one officer and one clerk stenographer. However, once the shot phase of
the cperstion started, the work-load became considerably greater.

s. In particular, the requirement existed for a Radsafe officer,
completely conversant with the entire Radsafe plan of action, and with the
developing Weather and Radsafe situation for the shot, to be on duty from
about H minus 24 hours to approximately H plus 24 hours. It vas during this
period that the crucial Radsafe work had to be done. Prior to the shet, a
succession of commnd briefings (at least L) required s considerable amoumnt
of preparstion of briefing displays for wind patterms, fall-out plots and
transient shipping information. ’Along with the briefings, a string of ad-
visories and directives were required to go cut to various agencies dboth
axternal and internal to the task force, some of witiah occasionally required
revision in sccordance with significant changes in the wind forecast. After
the shot, the problem becams ons of reconnaissance to determine the close-
in and long-range fall-out aspects. Answers had to be obtained relative to
t",hc ufoty of task foree shipe; the problem of aerial contaminatiom drifting
tovard ENDIEIOK and GJELANG Atclls required early svaluation; winds aloft
observations had to be plotted and continually analysed together with both
observed and forecast fall-cut information; constant checks were required on
the cloud sampling operstion to assure the conduct of these operations in
accordance with reascnable radsafe precautions; advisoriss again were re-
quired to inform internal and extermal agenciss of critical dcv;tlowcnu:
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cloud tncﬂ.ns eperations had to be contisucusly smnd elesely Bemitorsd and
muud.,ulatin to populated arvas emuuu te the tosts sites and neces—
sary ad:uml aade accerdm te the dsveloping situstion; informatica ca
lmmdhlmdeoutuiuﬁonhdtohauln«aﬂn—mtrrphmu«
accordingly. On a normal shot, the tempo of the Ridsafle operations decrea~
sed eau&cuhlr by about H plus 12 Bours, however, the remaining activities
(limited primarily to cloud tracidng) required the continued presencs of a
qualified Radsafe officer until a. least H plus 24 hours. The net result of
the above was a shot-phase requirement for additional personnel to assist in
the required functions. PFor this purpose the tuk foree Radsafe staff ageacy
was designated the Radsafe OFFICE during the shot pericd (as distinguished
fram the Radsafe CENTER, the primary operstisnal and informaticnal center of
the Radsafe Unit of TG 7.1). Mdditional perscnnel wero gathered togother
mth-hdn.fo O!‘!'ICla;tnpomMybuu term Mpﬂ.cdtopcr-
tonpﬂim of the various Mmmummgmm-w
duty status, These persannel and their temporary assigned d&tu wers as
Mod in the functional chart of Tadb G,

b. The Radsafe OFFICE for shot times was designed to bo the primary
task fore- shot-tine mncy fer all radsafe matters roquriac headquarters
staff action and for all rmm informaticn umng an up.n o the varicus
opersticnal decislens which wers axpected to arise. Its sources and channels
of informatlon wereis Indlested in the Radsafe Chesk List, the functicnal
chart and te communisation facilities charts of Tab G, These facilities
were, with xinor exceptions, completely adequate for thair purpose.

e, 4iAs stated above, one of the primary tunct‘ino usi@od to the
Radsafe OPFICE was that of conducting the Radsafe portica of the Command
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Briefings for shot decisions, TRis particular fimetion alone uee\md for
a major portion of the Radsafe Officer's tims., In general, the subject
matter of the briefings coversd not caly the primary fmetion of detailed
forscasting of fall-out areas, but alse cevered many operaticnal problems
or plans upon which the radsafe situstien Bad & greater or lesser impact
depanding upon the wind psttem. A detailed sccount of the factors consid=-
ered during the radsafe portion of the command briefings is presented in
Tab G. Briefly, these consisted of the presentation ¢f the forecast ird the
observed hodographs relative to the development of ths wind pattarns during
representative intervals prior to the driefings, the surface RADEX for H to
H plus 6 hours, the forecast cutlock for varicus critisal atolls in, and cone
tiguous to, the test ares, and the outlocks for tasik forse ships, transient
shipe, air routas and surface ’routu. The presentation alsc included infor-
mstion recormended for the task force ccemander's routine sdvisaries to CINC-
PACFIT relative to the mutual Task Porce wnd CINCPACFLT respomsibilities for
populated areas {n the Pacific and protection of air and surface shipping.
Acanomalnlo,;!ﬂlbﬂcnn‘umlﬁudahonmamatappm:d-
mately H minus 18 hours snd H minue 6§ hours. Abbreviated versions, consis—
ting primarily of the rmom‘ud ocbserved hodogr-phs, were n~rmally glven
at approximstely H minus 36 hours, at H minus 12 hours and at approximately
H minus 3 hours. '

d. The secondary functicn of the Radsafe OFFICE, to maintain dis-
plays for briefing and record purposes, required an assembly of suitable
charts of such a sise to allow cemplete modility., The mobility feature of
the displays was a critical feature. On the command ship, for ex-wmple,

/ brisfings were held st soms distmee from the space alloted to the Radsafe
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OFFICi. The sharts used for briofing pur-cses had ta be of such sise to
allow th‘- to be carried through the narrow ship passages and up ladders,
and YOt large enough for ths entire camand driefing group to read with ease.
Dus to the split-stell operstion, and the eventual eetablishment of the cs.:
bility for firing st either atoll simltnmslr.' some of the Radsafe brief-
ing and display chartes, files and plotting equipment had %0 be amenable to
quick paciking and ease of transport. As a conséquence, all charts wire
mounted on 30" by LO® Neavy carboard and covered with scetats. Posting of
information vas done with ching sarking pencils. For rapldly clanging data,
permanent records were nads on separate small forms during the progiess of
the shot, The remainder of the data was transferred o pomx;cnt Tecord
charts or forms st the campletion of the shet. In general, the btriefing
and record displays used were as follows (a detailed description of each is
given in Tab G)1 :

(1) Briefing displays consisted of several polar charts for tbe
display of all pertinent. observed and forecast hodegraphs and the surface
RADEX, s chart (prepared by the Vesther Central) for the forecast air par-

" ticle trajectoriss, charts for fall-out plots for each of the methods {n use
for the shot, a ahart showing the danger and search areas togetber with
pertinent coutgsta made by search aireraft, s ohart showing the transiemt
shipping in and near the Danger ires, and & chart indicating the locations
and populstions of atolls in the general ares.

(2) Radsafe OFFICE record displays consisted of the ibove
briefing charts plus ths following:s 7The Air RADEX, Qloud Tracking Operaticns
chart, Shot-stoll radsafe situation plots, Off-site radsafe situation plcts,
ard charts for the recording of radiation intensities ca task forée shipe,
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<he status of recocery and critical weather and sea i.n:omtiou'.

‘8. Jdditional responsidilitiss of the Radsafe OFFICE involved
Taaiscn with representatives of the Health and Safety lLaboratory, New York
Operations Office, AEC (H.SL NYKOPO), with the task force Biomedical .dviser
ard Staff Surgecn, with .FO/T-1 representatives, and with other special
adviscrs to the task force camsnder,

(1) The first responaibility involved the furnishing of woriking
space, clarical assistance And task force Radsafe data %o the H.SL NYXORO
group. In turm, the H.SL NYKOPO greup mads available to the Radsafe OFFICE
all data collected by aerial surveys, fixsd stations and 'uhip staticns and
maintained pertinent situation charts in the Radsafe OFFICE. In additiom,
the HL'SL group provided and muintained four newly donlop.@ H.SL seintilla=-
tion-type gamma rate meters for use in WB-29 cloud tracicing ocperztions,

(2) The second responsidility involved close coordination with
the task force radlation medissl advisor om such matters as health hazards
on distant atolls, walver of MPE, staff action ooy over-exposures, and health
aspects of special cloud sampling missions., The policy of maintaining on
the task force staff s medical officer specifically trained in ths radiclogy
flesld and with field experience on nuclear tests was most profitable in the
proper handling of amajer radistion incidemts., PMurther, it provided 1 quali-
fied nodiul aathority svailable during the test to preclude minor radiation
incidents reaching absurd proporticns or causing undus adverse rescticns in
commands or agencies external to the task force, The officer selected was
assigned to the task force on a TDY basis since his presence on the staff
was required full-time only during the actual shot period., It was agreed
that, during the planning stages of the operstion, interinm services as
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ne cassary, could de accomplished on & sonsultation and coordination basis.

" (3) The third responsidility involved the furnishing of per=
*dront radsafe informatisa to JOAT-l an {nitial ocloud drift ind ready accese
te facilities allowing early JO.T-1 evaluation of cloud sampling results.
Jeather information was also made available to .JO.T-l by the Weather Cemtral,
diractly in soms cases, and through ths Radsafe OFFICE in cther. The faver-
able phyeical location of the Radsafe orﬁcz with respoct to cotimand post
facilities md information sources, together wdth the Radsafs OFFICE/ FO.T-1
mrtual interest in cloud sampling, drift nd tracking was the prinary basis
for thse eventual liaison working status scecorded ths \FO.T-1 Tepresentative
at the task fores camand post,

(4) Other special advisors were integrated into the work of
the Radsafe OFFICE as necessary by the circumstances of specifis shots. In
particulsr, one advisor for Radsafe matters was assigned specific functicas
for all shots as indicatod on the functional chart in Tab G.

(5) .8 a result of the above arrangements, and considering
the personnel manning problems indicated {n paragriph la above, the H.3L
NYKOPO and \FOAT<l representatives and the task force sdvisors were integra~
ted into the Kadsafe OFFICE as working members during shot times. Specifi-
cally, the RASL NYXOPO representative was assigned responsibility for curreat
htounzoa nd displays on matters of mtual interest., Ths AFO.T-1 repre-
sentative was assigned the functicn of Radsafe Alr Operations Officer with
the particular function of supervising ths task forse cloud traciing plan.
The Biomedical /dvisor was assigned supsrvision of the off-site surface rad-
safe situstion, particularly in regard to the healtk Baszard aspects ind was
made responsible for staff action on waivers of MPE and over-exposures,
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Th MC dvisor was assigned lpuﬂie functions primarily to sssist and
sivise the task force Radsafe Offficer, All perscanel intograted in this
runer were considered under the direct control of the task force Radsafe
0°ficer during critical shot tizes only, In general, the detailed Radsafe
"Check List" items were assigned to the individual for wham the information
was of primary interest. In scne cases, assignment was made %o the indivie
dua) whose informaticn from other eources had a direct impaet on the icticn
roquired. In the lattsr cases, it was the responsibdlity of action officers
to effect the necessary coordination on outgoing and ineaidng information.

. Project Book. In order to integrate thé varidus personnel in-
to the Radsafe OFFICE, a Project Bock was issusd to be used as the Radsafe
OFFICB Handbock during shot times, This bock contained detailed instructicns,
cheeik lists, maps, example messages, reporting codes, comrmunications facili-
ties and vyoice calls, safety i:nnmcum and such other references s wers
considesed necessary for frequent use during the shot. (Scme of tha zajer
ites contained in the Handbook are attached in Tab G.) The Handbook, coupled
with the mutual interest and enthusiasn of 211 concerned, were the primary
factors in quickly arriving at an efficient organisatiocn o't' persomnel gather-
ed together briefly from several sources and working toward a common goal.

g.. Special cocmumications facilities, Two special radic cirscuits
wers brougit into the Radsafe OFFICE for tle sole use of Radsafe traffice.
The first of these was VHF voice circuit with the 1G 7.1 Radsafe CENTER for
the interchangs of informstion of mtual interest. The secand, was a CW
station used primarily to imtercept WB-29 cloud tracking reports and to relay
radsafe instructions dirsct to the WB-29's from the Radsafe OFFICE. These
two circuits wers vital to the successful accomplishment of the Radsafe Plan.
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N Taps Recorders, Considorable use was mede of tape recorders
w@ pru-m the abundant verbdal information avail;h).o during the first few
ncurs aftor shot time, Particular use was made %o record conversaticns cver
<he direct VHP channel with ths TG 7.1 Radsafe CENTER. In general, the tape
recordsrs served as a convenient asthod during the Radsafe OFFICE "rush hour
neriod® to preserve information until such tims as the significant portions
could be extracted for the record,”

2. 7 G Radsafe Orgzm on: Sinee Radidlogisal Safety, sinmi-
lar to other forms of safety, is a coaomnnd respoasibility, each task group
was directed to set up its ovn self-sufficient Radsdfe Unis. The delegstioa
of _thn major detallad radsafe respoasidbilities of the task group units was
contained in \nnex N to CJTP SEVEN Operation Order 3-53 (TAB A).

a. In genersl, each task group wnit was directed %0 be self-suffi-
cieat in berms of manpower, equipmert, maintenwmnee and traiming, Exch wnit
was designed to cops with the routine radsafe matters and those problesn
unique to the particular service, agoncy or fumetions of tho task groups.

In addition, each task group unit was delsgsted special functions tc perfora
for the primary benefit of the task force as a whole and for which the parti-
cular groups designated either had a direct interest or were perticularily
adapted to the scoomplishment of the functioca:. These were as fcllows:

T (1) Task Group 7.1. The TG 7.1 Radsafe Unit vas charged with
the major functions concerning crn-site recovery oparaticns. Specifically,
it was designed to perform the radsafe comtrol of all working partios in
contaminated areas regardless of the task group involved, The principal
problem in this function was the cantrol of parscansl engigod in recovery
operaticns, post-shot clsam-up 'nd maldng-ready for the next event. Other

80



special functicns included the photodosimetry program for tho entire task
rorce, labormtory radicchemicsl analysis of water and other type s:mples,
sersmd of pickaging of radicactive sources md sazples, provision of the
accarsary psrsonnel, plams and equipmant to accomplish such spocial ¢ un=
uual radsafe services as required during the cperaticn, ~nd the issunption
22 TG 7.5 radsafe responsibilities during the cn-eite phase of the operaticnm,

(2) Task Group 7.2.. The unit of this group providéd zonitors
for security sweeps of both stolls and miaintaised s pdol of trained mcniters
and decontwrinstion operators as required for emergshcy back-up of G 7.1.
The ides of maintaining a pocl of back-up monitors and decontamination opera-
tors arcose from efforts to reduce the tctal mxmber of perscanel assigned
Lo the Radaafe Unit of 7G 7.1. It should be noted that manning with a large
number of perscmnel whose only duty is Radsafe Monitor, is, to a great extent
a waste of manpower, Pomm;l in this categery have little productive
work to perform except in connectica with plans for resovery rips and the
performance of moaitor duties during the relatively short period of the
recovery trips, Further, since the radsafe responsibilities of 7C 7.2 were
relatively light compared to the other groupe; and since there was a lefi-
nite need for 1G 7.2 radsafe mow-how during the imterim garrison phase as
well as during the relatively light operaticnal phase, TG 7.2 was selected
%o train te "add@.thnn.l duty" monitors and decontamination operators required
This solution assured soverage cf TG 7.2 internal radsafe problems, and, at
the sxme time, proviied TG 7.1 with the necessary emesrgency back-up within
the framework of a more streamlined and conservative-sised unit.

(3) Task Group 7.3. This group provided facilities afloat



f~r completely ship-based recovery opiratiml together with the necessary
n.ld.copt;r services, It further provided for the basis rsdiological safety
52 ecibarked task force personnel during pericds afloat. In additicm, nd
inastuchy as TG 7.3 had a prime interest in the post-ahot contaminatica
status of the lagoon, the Radsafe unit of this group was dirocted to prapare
J2as for lagoon water sampling by helicopter and small craft, Samplas
so0llectod in this marmer were analysed by the TG 7.1 radsafe laboratory and
the results used by the task force headquarters initially for re-emtry do-
cisions, by TG 7.3 for continuing ship operstion in the lagoon and by TG

7.1 {n scheduling recovery and make-ready oporations.

(L) Task Group 7.be The unit of this group, with the assis-
tance of interested scientific project psrscanel of 7G 7.i. was charged vif.h
the radiclogiscal safety of the aircraft cloud sampling program. Over a
period of operations both at txu NPFG amd the PPG, procedurss and equipment
had been developed to cope with the umusual problems invelved in cloud sazp-
ling, CASTLE, however, presentod a more ccmplex problem dus to the large
number of high yield everts ami dus %o a plan for early (H plus 1 to H plus
2 hour) low level (10,000 to 20,000 feet) special sampling by WB-29 aircraft.
Purther, since the Air RADKX was of primary interest to the alr Task Group,
the responsibility for preparsticn of this AADEX vas given to TG 7.4. ac=
tually, the 70 7.h technician involved worked physically with the Radsafe
Office st the task force command post, and with the TG 7.4 Alr Operaticns
Center, in preparing the RADEX which was ultimately put out to all task groupe
as a task force directive. In additinn to the above, TG 7.4 was charged
with the necessary alrcraft operations inwvolved {in the conduct of the task

foree cloud tracking plan.



(S) Task Group 7.5. 7This group was relisved of radsafe res~
ponsibilities during the shot phase of the operatica. Since its general
requirements for radsafe services were similar to those of 7¢ 7.1, i.e.,
control of woricing parties {in contaminated aress, its nopcmibuitios for
radiclogical safety were delegated %0 TG 7,1 during the shot phase, TG 7.5
was, howver, charged with zaking plans and eoniucting on-the=job training
with the TG 7.1 Radsafe Unit preparatory to assumption of radsafe respensi-
oilities for the entire PPG (Except ENTWETCK Island) during the interim
operaticn pericd following C.STLE.

b, Personnel. With the sxception of TG 7.1, tha bulk cf the red-
3z2fe personnsl for the entire task force were "additiocnal duty” types with
a8 few "primary Gusy® staff and superviscry pooph, Por examplo, the Army
Task Group trained "edditicnmal duty* pcﬁouul in each activity of the group,
coacentrating to scme extent on the m.tf.u? Polioe, The Navy Task Group
rlaced radsafe under Damage Control in aceordance with routine Navy organi-~
zational practices, The .ir Task Group utilised AAight crew nsmbers as
‘monitors and maintensnee personnsl for aireraft decontaminaticn since tze
major preblems were encountersd during flight and during post flight sir-
craft washedown and maintensnce., 3ince thw .ZC Task Group's problems ware
similar to those of the Scientifis Task Growp, the latter, as menticowd
above, assumd overall shot phase respcnsidility, with the understanding
that the formsr would assuss the relativaly light work load during the in-
terim opersticoal pariod using 10 7.1 equipment retained in the Porvard area
and TG 7.5 perscnnel trained cn-the-jodb, The cne exception to ths "addi-
ticnal duty® policy was in the case of the T8 7.1 unit. Since this unit was
designated the major Radsafe Unit for -n-eite operatiocns and given the res-

ponsidbility for spegifie centralised and highly technical redsafs secrvices,
considerable nmin‘ problems had to be sclved to assemble the necessary
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eprinary duty® technicims, However, eveer for this wnt the "additional
duty”® philosophy was utilised for perecnnel escucqty, PFor example, each
project had e or more working persons withina t!u project specifically
designated amd triined by TG 7.1 to performs routine radsafe recovery moaie
toring for the project. In additiocs, TG 7.2 had Been directed to train %0
"additional dity* ndufo noaitory and 10 deecntamination cperators for
sosrgeacy back-up of the TG 7.1 wnit if such a requiremsnt proved necessary.
Consequently, ths TG 7.1 Radsafe Unit was adle to reduce its radsafe monitor
section to approximately 10 people. This mmall number of highly trained
monitors were used :.n particularily critical circunstances or in fields of
unusually high radiatica.

e Squipment and Maintenanse: Bach of the military task groups
was dirested to procure radsafe squipment {ram scurces of their om service.
TG 7.1 was dirested to procure standard military equijmest from milttary
M‘, and the remainier (nop-standard items) by purchase. Ia accordance
with previcus agreemsnts, the mmwmeuc.mizm
fnon-etandard to the military serviees; standard military items were to be
fxrnished as normal service support, Ia tao mﬂci of maintenance and repalr,
each task growp was directed to provide its owa facilities, with the sxcep~
tion that the major repeir fasility of TG 7.1 was zade available to assist
i alm;u':.. TG 7.5 problems 1A this mstter were solved under TG 7.1 plans.

d.__ Training: Individual and group training was sonducted by the
staff and supervisory personnel of each group, using task group schools and
the varicus service schools as nscessary and avallable. .ilso, each task
group wus assigned at least one Radioclogical Defense or Nueclear Engineer,
together with appreciadls numbers of other perscanel with varying levels of
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experience. In the case of the TG 7.3 shipe, much »f the training of the
crewve had Been 'cmplctod, or separste furectirc,‘ prior to the ships' re—
porting to the Navy Task Group. In each task group, training amphasis was
made in accordance with the major probBlams sach t:2sk group expected to en=
countar,

6. Perscnnsl Dcsage Rscords. ~s indicated in Tab A, ths rosponsi-
bility for perscanel dosage comtrel, incluiing the supply and processing ¢
filz dadges, was placed under the R&ug.h Unit of TG 7.1. The reascas f:r
assigning this service to TG 7.1 were 1s followss

(1) The primary users of the film baige would be the mazbers
of the scientific task group during regovery opsrstions. Use of ?.ho_ fin
badge by octher emgcri.u of personnel wou;d be essentially ii.mitad 1 %)
reprresentative distriduticn among groups of poricuncl in order that a ‘
dosage could be assessed in tb. svent of uwnexpscted comtamination of the
groups.

(2) The film badge is not & standard item of military issus
through-cut the three Services.

(3) .Although each task group has a coomand responsidility for
{ts ~m radiation safety, the setting up of a photo=dosimetry supply ad
laboratory in each task group would oot oaly be uneemamical frem a workload
viewpoint, v of far greater importance, would result in a confusing lack
of miformity maong the task groups in the choise of the type of film badge
for Lissue and in the processing procedures used., Considering the fact that
the filn badge types presently available for perscrmel dosimetry are nor-
mally susceptabls to inaccuracy for a variety of reascns, the choice of -ne
central supply supply and proceasing laboﬁtery rencves at lsast the two
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varia: f flim dadge type and processing procedurs,

() Centralisatica of highly sikillsd teehnieians assures
standardised and reliable radiation dosage msasurements amenabls to ocmpari-
son on an Jver-all military md eivilian bdasis,

(5) From ths persomnel maming staadpoint, the centralisaticn
of highly tecmical Raisafe sarvices results in the most eccaomical assign-
merk of the limited mumber of highly sicilled techniclans availahls, Sinco
the major radsafe woriing umit wa; assizned to the soientific task group,
the photodosimetry program was consldered to be best placed in this unit.

2 Incls:
1, Organisation Chart
2. Organizagion Chart
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P ; S AND
1. Conalusions
4. General:

(1) The significant fallmout ares from large yield shots was
a scne on the order of 100 miles wide and 300 alles long, Because of varia=-
ticns in the wind forscasts, diffusion of the stomie eloud along its pzth of
f~ll=cut and changes {n directica of drift of the cloud u it noves cutside
the influsnce of ground sero \d.nd;. a much larger exclusion area had to de
sonsidered associatad with the forecast fall-out some.

(2) The eaployment of large numbers of search alrcraft to sweep
vast forecast fall-cut areas was an sxpensive operaticm. Successive dally
repetition of the sweeps was often necessary dus to shot delays arising
from unfavorable winds and the difffeulty in making ascurats long-range
westher forecasts, .

(3) :lthough the sise cf the area set up prior to the operatisan
for diversion of transient shipping was adequate, i did act extend to all
nationalities,

(4) The adoption, after the first shot, of a& large Danger .rea
for the remaining period of the CiSTLE Opersticn was the logical sclution
to the transiemt shipping problem for two major reascns:

(a) The Danger .»rea applied to all nsticnalities,

(d) Dus to advanee duru:u of the entire Danger .rea,
serial sweeps nf the major portioca of this area were basically in the cate—
gory of checking complisnce vdth the Danger .rea notics rather than attempes
ty ecntast and effect time-ccnsuming diversion of shipping, .8 & ccnsequence,
the sweeps were made later in the pre-shot preparsticns anl with less chance
of repests arising from shot delaye dus to weather,
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(5) The sourees of informatics ca transient ah.tpping, soapled
with the Danger irea molificatica discuseed above, were alequate for prctec—
tion of all surface shipping following the first shot,

(6) Advance plans for evacuaticn of the ENTWETCK camps and
nitive atolls for fAll-cud were adeqisle.

(7) 8hip operstidn in the alot atsll lagcod was nod 4 saricus
satamingtioa prodlem., Detilled sampling of the lagson water it critical
Lications and countesrmsasures takea by ships'! crews were adequats %0 cope
with the opsrational nufsance encountered, .vailabdle dvidence indicates
 that contaminstion in thé lagoon waters concentrited on downwind reefe and

" in the lower levels of the lagoom. Since no viclent sborms were snccuntersd
on the operstion, the effects of such disruptizns in produsing wmiform mix-
ing of the emtamingtion are unknown,

(8) The relations and agreemerss developed for tHe mrtual dis-
charge of CINCPAC (CTNCP.CFLT)/JT? SEVEM responsibilities relative to the
safety ~f Pacific populations were adequates. )ﬂ.n_or sxceptions are indicated
dalowt

(a) Native populaticns were not briefed in advance on ths
general aspscts of the operstionm, to inelude approximste starting date cf
the dperstion, gross phencmens which would bde zanifested, possibilities of
hazardous conditions requiring evacwaticn and general native premarations ts
m ad ut;.dpcto svacustiom.

(b) Mative atolls were not proviled with manned monitor
stations sad fila dadges.

(9) The M RSHLL IM- in the scvthwest quadramt were
originally considered to be in a favorsble loeation with respect to fall-out,
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Hoﬁtnr. the air particle trajectories for eack shot indicate a sixilority
in that, resardless of the initial iresticas of the wixis, the mili-lsvel
winds normally shifted to westerlies 1% varying distances from grownd serc,
The not cansuquencs of this action was th eventual tx;mpore of tho most
algnificant layers of contamination tc the east,. Upon subnidgnca ct the
43bris into tha tradewind flow, contamination was brought back into the genew
o2 area of the tests and the northerm Marshalls, The amyunt of fall-cut
2.1iving at populatad atolls .icpe;ded upon the proximity ~f the air pirticle
tir~jectoriss to a west-sast line thr-:ugh zround serc. Exeept £>r BR.VO, the
intensity ~f ll~out was low. The fact remains, however, that the continual
dapositicn of small amounts of long-lived fission products builds up s back-~
ground which angeivably could result in prohiditive lavels causing cussation
of taning, or permanent removal of native inhabitants. |

(10) Dues to mmtual intorests and Sver-lapping rosponsibilitdes,
the close working relation batween thc Weather Officer and the Radsafe Cffi-
cer ~f the task { rce was a maj-r fastor ia the mpcessful presentaticn of
sound .f.m.or-locung data for operational decisions. To assist this relation
and ingofar as the possibls, the physical locatisns of tho ~eather and the
Radsafe 3ecticns were adjacent.

b, Heather

(1) The weather, primarily the mid-level (20,000 to 40,000
foed) wind petterns largely determined the scheduls of cetonations.

(2) Realistis fallewt predietions .or high yleld weapons re-
quired reliable wini forecasts fof the first 24 hcurs following the detcna~
tica in oror to be assured that significant folleout could occur within
aceertable u.u aad -ma limitations.
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(3) Frequemt post-shot wind foroeasts should be mede during
the interval H to H plus 2k Bours {a opdop that the sctual oriemtation of
£-110ut pattern may be more sccurstely anslysed in conjunctica with the post—
slot weatber and radsafe observaticas.’

(4) The frequency and sceurasy of pre-shot weather forecasts
wors adequate for realistic planning and fall-out forecasting f5llowing the
m ii%icatica discussed in parsgraph la (4) above.

(5) Continued research and study of tropical msteorslogy is
Mquired (n order to inmprove long-range wind forecasts.

(6) 7The eaploymert of constamt altitude ballocas as ..ton-
casting tool, althouglt not successful ca CiSTLE due to opsraticaal, supnly
and mechanical difficulties, is still ccnsidered a valuable adjunct %o the
Wuather/Radsafe forecasting techniques.

(7) Rawinsonds balloons froquently "iced” md burst at ea‘., cold
tropical tropopause. As & consequence, critical wind cbservations were
scomtinmes hrutmtod prior to reaching the zaximm significamt wind laevels.

~ (8) Dus to the teniency of the winds to be westerly at points
to the acrth of ground sero, adiiticmal rawiasoade sites in the northwest
and northeast ml would have been extremaly useful,
' ¢s Fall-out foreeasting
| (1) Assumpticns:

(a) 48 a general rule, the aseunptions of 24 hours and 500
nsut{sal miles as the upper limits wihin which signiffcant fall-out could
oocur were valid, Although air somtamimatioa {iom water surface shcts extends
the tims to approximately 24 to 30 hourw, the seroscl-iyps clcad from such
shots preeluded significant fall-out levels at such lats times. It appears

ProbabTa. MEOVer, on the basis of available evisenest ¥hat .o “shine affast.”
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~could be significant for more than 24 hours, .

(b) It Tpears that the altitudes involved in significant
long range fall-cut fr-m high yileld wapoiu are 20,000 feet as 3 lower limit
on a'l types of bursts, 60,000 feet was raascnable upper limit for water
surfice shots and, 80,000 feet should be considered for land surface shots.
T+ w-st intense porticn of the fall-out arparsatly comes f{rom the 20,000 ¢to
0,000 fast interval, however, 1% s notei that the selected limiting alti-
tuces =2 £9,000 or 8J,C00 feet may be & functicn of the atmospheric stability
a' altitude of the tropopause scas which is latituis-dependent.

(c) Particle siszes iown to at hm 70' microns, and pos-
sibly ta 50 microns, apperently cratributed to the significant fall-out
observod.

(d) The assumption that the fall-sut intensities resul-
ting from & water surface shot would be a fact::r of 10 ca"loo less than those
of a land surface shot was apparently accurate in part omly. Nogluct.mg 44"
ferences in wind patterns and the fact that thres water surface shots wers
detonated ia craﬁn of pnvioun sbots, -a 4irect comparison of close~in in-
teasiti.-.l (vdthin 20 Q.ln frem GZ), inddested a rough equivalence for the
water versus land types. .t greater dist:nces, there was considerable evi-
dence that the u:'oool-trpl elowd ot the water surface shot was highly resis—
tant o fall-out and, as a scmsequencs, p&ftutod primarily as a relatively
significant asrial hasard for 24 to 3O hourss It is conjectured that the
close=in fall-out from the water surface type shot was oconsiderably ilded by
the scavenging asticn of large quantities of liguid ;tator, plus some heavy
bottom or suspended material, sssceiated with the early close-in fallout,

(e) Prior to the operation, dsta on surface bursts wers
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extremely limited, complete documentatics of this type burst being confined
t2 ~ae low yleld shot at the NFG. The cnly high yield surface shot (IVY
MIX® at the PFG) had not been documented except on ths shot atoll itself,
C/~TIE Radsafe planning was based m the information from these two shcts.
Cr. the basis of CASTLE radfation measursmsnts, the assigrment of actual in-
tensity viluss to long-range forecast falleout petterns for high yleld shots
¢-n now de done with a great dul:mro econfilense,

(£) IVY MIXE esrly crosswind and upwind iso-intensity val-
ucr sealaed to a chart »f BIXINI atoll reasonably representid (with allowances
v yiald nd shot ocnditions) the values observed elose=tn on C:STLE. Also,
a naw techmiques devoloped to determine the {nitial distridutiocn mathasati-
cally wvas used to sme extemt and success co the latter pu't of the seriss.

(g) The assumptin >f a cireular source of l5-aile radius
was adequate for the water surface shots, For the land surface shot, the
radius s estinmated to have been om the order of 25 miles. :lthough the
true source wvas assumd t~o be ellirtical with major and minor axes in a ratio
of 2:1 %o 311, a circular sector adequately described the upwind and eross—
wind opro'ad.

(n) Computed surface R.IEXES required a factor of safety
applied to the forecast region due to errors in the wind forecast, diffusicm
of the elowd, {nitial sise of the cloud soures mi changes in the wind patters
in areas outside the influence of ground sero winds, On C/STLE the aiditica

of a fifteen-degres sector on either side of tho oomputed ares was adequate
for this purpose,

(1) The effect of yield versus crosswind and upwind spread
of contamination over the shot stcll was -Qca that, fram a fall-cut viewpoind
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at least, aad uo.nd.ngmunlm 'nd.nd.l, tb‘ hub :d‘.old‘utor surface shote
ROMED, GNICE and TAKER eould Rave beem detcusted in the IVY MIXX crater o
DDENE M. | |

(2) Wind Pettamn Criteris

(a) As & general rule, the winds in the M.RASHILL lslands
ware east northeasterly to easterly in the lémr,' or trade=wind levels (up to
about 20,000 feet) and sasterly in the high levels (above tropopause height
or st, and abowve, sbout 60,000 feet), “l'hc mii-lsvels betweem wers not only
variable, dut involwed the mcet signiffcant portiom of the clowd from & falle-
out viewpoint,

() Use of two shot stolls il';aoud further restrictixme o
ahooting due to the effectofashct & cne atoll cm the ropulated aress of the
ctber,
| (e) The primary land mm uwolwd in deterxining ths
relative favorability or wind pattems were the wo shot atoua. WEL NG
southwest of ENIENK, m_mmm;w-am southeast quedrant.

(4) wind pdtom uecmbh at BIKINT wers acceptable st
ENT'ETOK, The caaverse was not alwxys sm.

() Fer m:n am. dd—:.m:. winds from southeast alocke
wise to mamtm twunt.nu ot clatc; ‘mld-level winds from
sast m qpm to weat southwess were acceptable fcr water surface
shots. The more scutherly the components in these levels, the more favcrabls
ths patterm became

(2) Por DNIWETCK sbAs, midelevel winds from east north-
sast cloekwise 40 west scuthwest were f‘n.onhl.l for all types of shots; zil-
level winds from Wtoly northeast elosodse 40 west southwest were
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acceptable far water surface shots.
| (g) Althcugﬁ‘\.dnd patsarns can develop i witich midelevel
winds . are from favorable dircetw. tin veotor smmation of ths winls must
have sufficfent scutherly ecmprnent to carry the bulk o2 the mid-lsvel lebris
far encugh north of ground sero &0 thst cmcm.anumm'uot 8=
taminatica 4oes not overlap ';\opuh?d areas of the sdot atoll,

(h) Trade winds act in exsese of 20,000 feet for water
surface shots st BIKINT present no fall-out problem for ENTUETCK, and prodably
no seriocus plrobl- in the case of land surface shots, Trades in exsess cf
20,000 feet could be sericus for the land burst, and progressively so for
wster bursts.

(3) Fall-out Forecasting yvtems

(a) Forecast systems dased ca the ground serc winds were
useful for close~in falleout predicticns end for RADEX plots valid for pericds
up to sbout six hours. -

(b) The method of vector summation of the winds as used at
Frevious opersbicns & the NFG aad the PFG was inadequate to cope with tha
: .mm(wmmn/noa/mm) fall-cut encoun~
tered oo high yisld shcks, ncid«wo:mu system, and =£ all
MMWermow,hitlcmm.m
the gromnd serc winds, 1,0, 8 s wind pettern for one geographical locstica
ard for a spegifis tims, Originally, this system was extended by a geceral
analysis of the foreeast alr puuch trajestoriss. Subsequently, tle dyna-~-
zio system of long-rangs fall-oud plotiing developed during c_asrua corrected
these defisienciss by progrsssive forecasts 'tcr beth time and displacement
tor the firet 2L-houwr period post-elot,
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(¢) Dynamic systems of forescasting fill-sut using air
particls trajectory anslyses and progressive forecasts of wind patterns in
accordance with time and displacemmnt aspects of tds cloud, wers found o
be feasible within the time limitsticas of an operaticnel decisica, Practi~
cal aethods were divised to apply such a system to the last three CASTLE
shcts for a valid forecast period of H to K plus 24 hours,

(d) Alr RADEX plotting for B to H plus 6 hours was used
to advautajo to define exclusion areas for operational aireraft and for de-
fining appropriste areas for clowd sampling,’

(e) CASTLE data and efforts were sufficient to support
profitable interin studies on nevw forecasting techniques and refinements of
current systeas for the dewelopment of reliahle fall-out prod.icuonh

d. Dosinmetry

(1) The routine Maximm Permiseibls Exposure (MFE) of 3.5 for
the operstion wvas inadequate, in scme cases, for ths pumber and yioldr-ot
the shots detonated,

(2) The special MPFE of 20r for crew members 5f clcoud sampling
aireraft was adequsts, .

(3) In recogniticn ~f the inadequacy of the routine MPE, authori-
satim was requested from, and granted by, the Surgems General of the three
Services »od by the-Direcsor, Division of Blology and Medicine, AEC to revise
the MPFE through vaiver froa the Task Force Commander in individually desig-
nated cases wben clroumstances indicsted the need and Justificaticn therefor.
This aumthority, exsrcised for s relatively few omaber of individuals, was
adequate for the completion of essential CAITLY misgions.

(&) The primary factor in the zaintenance of perscanal dosages
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within estahl{ished limits was ths high degree of mm setrol exsreised
over woricing parties, alreraft and ships opersting in contamineted wreas,

- (5) Persomel dosage aontral whils conducting o scaplietely
ship-based opefzticn vas extremaly diffieult for the BRAVO shot, dus to the
necessity for wusually large mmbers .of working parties 0 perforn frequect.
sortiee into contaminated areas, the many ships used as housing aflcat and
the centralisstion of the film N'ilp processing laboratory fasilitise :a coe
ship.

(6) Wumerical valuss of limiting eriteria for evacuatica of '/
task foree populaticas depended upon the stage of completicn of the opere~ |
tion, sites and ylelds of remaining everts, and the AVerage lavel of psrecth=
nel dosages drudyu@.tﬂd. Inmord.ﬂuhnhﬂch oculd be tolarae
ted without mm‘i.m\onhuhcrtor shots. at the end of the series than
for sarlier shotse, u a general rule, a dose rate which would result in two
Lo three times the MPE of 3,97 (and possibly as high as 20r) for the remsin-
ing period of the opersticn was oconsidered aceeptabdls without resorting to
the cooplexity, expense and disruption of an evacusticn.. Similsr values, with
3 further conslderstion of u:o-un dosage upc;!, were considered aceep- |
table for nstive popnhuau. | |

ﬁ) Mm the high ﬂlm to fall-cut exhibited by
the md.-tnn GIM m.ntor surfaee shots, and the unusually rapid
"apparent d«q' of intensities off-site froa shots following BRAVO, a rea-~
scnable oonelusics eould be drom that a "shine effect® was present for all
such shots (and wob‘hly for the BRAVO shob as well). 3ince this effect was
not instrumented, it was impossidle to assign it a mumerical value. Based
on meager evidenes, however; the "shine effeet” was estimsted to accowmt for
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at least 50K of the dose rate sesn during the period of "shine® and falleout,
¢. Radsafe Survey

- (1) The plan for cloud.tracking to sweep critical areas rather
than to follow all segments of the eloud was adequste and well within the
capabilities of the aireraft available, Continuous analysis of the raw dats
received through in=flight reports was the primary method of rapidly deter-
mining the relation between forecast and actual particls trajectories, This
information, combined with reparts froa ground monitoring ﬂ.#im , made
possible rapid gensral determinations of fall-out patterms after each shot,

(2) Manned monitor staticns on the several islands were very

useful to assist the post-shot evaluatica of all-out and to augment ths sye=
tem of aerial radsafe reconnaissance. In scas cases the scals range of tha
radiac instruments was inadequate ard was corrected, Although the BRAVO
event indicated that more stations wers needed, persoanel and eelf-guffisient
housing and commnications equipmant, were nct 1ivailable during the shct phase
to put them ia operatica. Also, the absence of critisal populstions after
BRAVO, made such stations less urgent. The existing network of stations,
oquipped with appropriste instruments and ccommicstions facilities, provided
& valuabls safeguard for populsted areas within five hundred miles of the
shot site,

/ (3) The use of routine operstional and test aircraft to assist
in the definiticn of All-out areaa on the ahot atoll and between ground 3ero
and the task forse fleet was inadequate. It was found necessary to divert
WB-29 Blcd tracking aireraft to make low-level sweeps between the ships and
the shot atoll and to assess the physieal mnd radsafe damage to the BIKINI
airstrip,



(A) Although the cloud tracing plan included 10,000-foos
aerial h;«pl up=wind of populated areas ca shot day and lowelevel precisicn
aerial sweepe an shot day plus one, it was found desirable to maks lowelevel
passes over the aortherm MARSHALL Islandg ca shot day, For thig purpose,
WP=29 cloud tracikers were divertdd Lo Sver-fly these islands st approximately
200 feed MMleumto'Bﬂuuhmforap‘nlum. of Ahe
existing ccnditioms, ${nce major fall-out eould cecur within 10 ¢6 12 héurs
after shat timo, the data ottained by thess flighte gave résscnable aid tine-
1y assurance tq operaticnal deeisicas relative to the existence af & Feal
hasard at the atolls involved. -

(5) Considerable progress vas made by scientifie projocts. i
defining the fm-out pattern cver-water by c-p‘u.nc w& water itsell ané
by low=level asrial survey of the emm water using sensitive scin-
t411ation-type qumas rate deters. The use of raft of buoy fall-owt colleo
tors to measure the over-all pattemn was generally unsuscssaful due to cpera~
tional difficultins in 169;%1::( the ecllectors, and due to losses of collee=
tors arising from fallure to logate and fmlnhat‘ddm. The new methods,
using a few rafts-or bwoys to tis ia actual mumerieal values of intemsity
shows grest presise-in salviag the major fall-owt documentatfcn problex for
futute om:m-m.

b 8 Pu-n-l.

(1) 7The-shot phase of an cperatics of the magnituds of CASTLE
requires st least two Radsafe trained offisers, at tAé Tasi Poree level
prefirably Ahree, end st least three clorical aseistants. A full time assis—
tant Radsafe Officer avallable during the 2liedour period immediately preceding
and immedistely following each shot would have precluded ths requirement for

-
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cne such officer rmining excessively on duty vithout. rest; The necessity
for preparsticn of iisplays, asdvisories and forecasts and maimtaining a
perfodie Command Briefing scheduls through about B minus 3 hours, fcllowed
by at least 2 twelve-hour post-shot period of detailed analysis of the close=
in and long-range fall—out aspects of the shot, anl the preparaticn >f eddie
tional advisorics and Airectives, were nct compatible with the assignment of
sne officer to this duty, Although "additional duty" officer perscnnel were
available to assist during the critical shot days, these peopls were neither
available between shots to carry through oa documentation of the shots and
preparaticn of historical material, nor can it be expscted that similar per-
sonnel will be freely availsble in the future for even the critical shot days,
The amcunt of between=ahct work that could be properly ccmplated was linitod..
Extensive preperaticn of ciomntary and historical material, while still
fresh in the minds of the pu‘-tieipam-, could not be properly accoamplished
" with the available persomnel. Murther, clerical assistance was adequate only
tm sxcessive ardd frequent after-lioure duty., -

(2) The shot phase stage of develomment »f the dynamic fall-
‘out plot (par 1 ¢ (3)(e) above) was sucly that approximately -me and one-half
to two hours work wvas required by ons man to complate the forecast. altnou.;n{
this time faotor can undoubtedly be improved, the fact remains that, within
the tims limits mihhh for preparation of material for an operaticnal :
dcdoiau, additionsl respensidle personnel must be aveilable to prepare cther
material needed for the decision,

(3) The preparaticza of the dynamic fall-out plot requires the
fulltime assistance of a weathor forucaster familiar with tho long range
air particle trajectories and with at least tha general nature of the fall-
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out problems,

(&) The task force Biomsdical idvisor and Staff Surgeca was o
mvﬂnsplo assistance to Radsafe dus %0 hig special training in peiislogy
and previous field experience cn atcmic tests,, |

(5) The principle of ccomand responsibility for Radsifety witl
self-sufficlent Radsafe Units 1.9 each >f the task grcups was sound, The
manming of these wnits primarily with group-trained alditicnal-duty perscn-
nel was not only a saving in total numbers of pecple, bBut entirely adcquate
for task group needss In particular, tdv principle of project recovery mcn
tor as an additicaal duty of project personnel, ani the orzlniution of &’
‘pool of amergency back-up momitors, were outstanding econcmy factors.

(6) Nuclear Engineers, or equivalomt, were assigned to each
task group (exnent 1G 7.5) in order to conduct gensral. md specialized grou
training and to organige task group units capeble of carrying out task grou
radsafe responsibilities,

(7) Duws toc the unexpscted requirement for a completely ship-
based operatica for the rolleup of the contaminated T.RE camp and for simul
tanecus split~gtoll operzticns, the total numbers of parsonnel in the Rad-
safe Uni® of 10 T2 'wi¥ ‘Inadequate. T )

:48) The mmber of personnel assigned to the special fall-cut
crogram scnducted by the Health and Safety Labratory, New York Operations
0ff40e, /(BC was midh that routine task force suprort was, st times, inade—
quate. Ocossimszlly, special arrangements hal to be made with available
equipment anc clerical perscnnsl in orier to support thoe program.

g+ Communications
(1) The special voice radio circuit between the Radsafe OFFIC
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at the Command Post and the Radsafe CENTER of 7G 7.1 was tlequate. The
special CW station sat up in the Radsafe OFFICE and tied into the WB=29
Clow? Tracksr and the Weather staticn net to intercept in~flight radsafe
reports ind to rolay changes in flight track, was the keoy to the successful
accomplishment of ths cloud tracking plan, Rapid and accurate msans cf come
mmication were the indispensible ingredients of all post-shot effsrts to
assess 2t anslyse the fall-out a::ptcts cf the shots,

2. Recommendations:

a, General:

(1) .n adequato danger area should be sstablished f=r future
operations st the PPG, Danger irea notices relative to the establishment
shoull be given wide dissemination,

(2) Native pepulctions within 500 miles of the test sits shoul:
be briefad in advance on the general festures of the orersticn and the gener:
nsture ~f the safety measures tc be taken for their protecticm,

(3) Stuiles should be made relative to the concentrations of
hazardous long-lived fissicn products cn the MIRSHALL Islands to the east
of BIKINI,

(L) Manned radsafe momitor stations should be ;roviled for at
least tho northern MRSHALL Islands. Stations shoull be equipped with
roentgen range instruments and with ralio commmiecation facilitics, and shou
be in opersticn from H hour until approximately D nlus 3 lays. The prizery
miseion of the stations should be to determine and repcrt significant inten-
sities, to obtain the time variatica of intensities, ani to evaluate "ahine

effects.
(5) Film baiges should be sroviied for a rejresentative cumber
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of inhabitants =f all populated atolls within 500 miles 3£ the shot site.
Responsibls persons should be selected to wear the badge, or the badges
cachod on the atolls an! as little. publicity 28 possibls given to the prosence
of film badges on the atnoll., For standariization, task forcs facilities
should be used for supply and prvesssing of badges.

(8) Por lagoon surface operations, reasonable and routine
radsafe procautions should be prescribed, In the event of viclont storms
within sevoral weeks following a émmion, lagnon surface operaticns should
be preceded by an extensive radiological anslysis of the lagoon watery '

(7) Space, facilities and personnel of ths weather ani radsafe
sections should be physically locate! %o stress unnn cocperation ani coor=
dinstion in the discharge >f the mutually ~vere-lapping weather/radsafe funoc=
ticas,

be Weathers .

(1) The health hasard risks which can be introluced by poor
fallecut predictions, and the cost of maintaining the entire task forcs at
the PPG extra lays due to inaccurate westher forecasts, should be emphasized
in their relatica to the cost of sup-orting & small metecrological research
state,

(2) A better constamt altitule bnnocn sroject should be plan=
ned and supported as part of uu.wat.ha/nduto services for future opera~
tions,

(3) Better rawinsonds balloons, capable of resisting the effects
of the ecld t@al tropopsuse, should be obtained for future operaticns.

(4) Prequent post-shot revised wind forecasts should be issusd
covering the veriod of H to H plus 24 hours,
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ROUP 7.3 (Continued)
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T..SK GROUP 7.3 (Continued)

USS PHILIP
AUTHCORIZZD AUTHCRIZED
EXPCSURE SYPCSUTE

7800 73CC
7800 7300
7800 7330
7800 730C
7800 7800
7800 . 73800
7860 7800
7800 7800
7800 7800
7800 3 780
7800 ' ‘ 7800
7800 7800
7800 7300
7800 7200
7 7800
7800 7200
7800 7300
7800 7800
7800 . 7300
7800 7800
7800 7800
7800 7800
7800 73C0
7800 ° 7800
7200 7800
7800 7800
7800 75CC
780C 72CC
7800 73CC
7800 7820
78%0 730C
7300 H-1Y
7800 7200

-78C0 7300
7600 7800
7800 0
7800 72320
7800 7220
7800 7820
73C0 7300
780C 78CC
780¢ 7800
780C 780C
78C0 720C
78CC 78C0
7803 738CC
78C0 . 73CC
78CS 73CC
7800 7ecs
7800 780C
78C0 : 78CC
78C0 73CC



TASK GROUP 7,3 (Centinued)

301 POOL
AUTHORIZZD AUTHORIZZD
7800 80
7800 730Q
7800 7200
7800 7800
7300 7800
7800 T 7800
7800 780C
7800 . 7800
7800 ¥ 7800
780Q 78QC
7600 7800
7800 7800
7300 78C0
78C0 7800
7800 7800
7800 7300
7800 7800
7800 : . 780Q
7800 7800
78C0 7800
7200 7800
73800 7800
7800 , L 7800
78C0 7800
7800 7200
7800 7220
7800 ~£C0
7800 Teld
73CC TeCo
78Q0 72
7800 TECD
7800 7300
rSS PHILIP

7800 72QC
7800 ) 78C0
7 73CO
7800 7800
7300 7800
78CC 7%¢C0
7800 72
7800 780C
78C0 : 73CC
7800 78CC
73C0 72C0
7800 72
7300 , 720
7800 7330
7200 7200
7800



T..SK GROUP 7.3 (Contimued)

USS BaIROKO
AUTHCRIZED SUTHCRIZ=S
EXPOSURE ZXPCSLDE

7800 78Q0
7800 78C0
7800 7800
700 7800
7800 7800
7800 7600
7800 7800
7800 7 7800
7800 7800
7200 780C
7300 78CC

y3S SSTES
7800 7830
7800 7800
7800 7800
7800 78C0
78CC 7820
7800 7820
7600 7802

7800

° BCaT POOL
77800 [ 7800
7800 ' 780C
7800 7800
7800 7800
7800 78C0
7300 7£0C
7800 7200
7800 7200
7300 7200
7800 78CO
7300 7T
780G - 7200
7800 7200
7800 7800
7800 78C0
~2cC TAD
- 7200
7300 72C0
730C 730Q
7800 780C
7800 732C3
780C TRCC
730C ’ 7222
7808 Tl
7200 7ell
7300 : 72C.
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T..SK GROUP

USS MOLALA
A+ UTHORIZED AUTHCRZZ =D
7800 785
7800 78C7
78C0
Y4G
1110 10¢20
6000 . 1C3c0
5400 < 520
4500 ° =L
3400 7383
5000 L500
90C0 11700
6600 37CC
7400 2200
9700 L8800
L600 3600
1200 LSO
5L00 9300
7900 6300
3000 3600
8L00 £200
4400 6600
1,200 ° 510
7900 4600
) 2]
6200 773C
TL00 - 5772
10900 5500
L8000 L700
LLOO 3043
6700 Tcc
8300 5700
7100 ) gl-toN
7200 2220
9500 §2C0
6L00 [WRele:
6400 768
6600 33CC
8700 ‘ @202
6200 77CC
6200 2200
LOOQ 330C
7,00 2.0
6000 £3C3
7800 . Rl
6000 o
6200 7723
r .



HEADGUARTERS
JOLYT TASK FORCE SEVEN
WASHINGTON 25, D.C.
SPECIAL ORDERS L June 1954

mem & SXTRACT

(18}

2, In accordance with paragraph 4, Hq, JTF SEVEN SOP 30=2, 15 F2b 1954
and paragraph 2, Appendix I to Annex N of CJTF SZVEN Operatien Order Mo. 3-53,
the raximum Perrmissible Exposures (gamma only) for Operatien CASTLE of the
pars-nnel listed Selew nave been increased Sy waiver from 3900 millirocntgens
(=) te the values indiceted (in mr).. This acticn is in conformance with the
intent contained in the authorities listed below and confirms pre-eviluations
of th2 technical impart and ths mecdical aspects of specific work csnducted en
Operation CASTLE which required a deparcure from occupational safety standards
in situstions where completion >f missions was essential.

.. AUTH: 2nd Ind Office AC =f S, G=i4, DeptaAR file GL/D2-73C41, Subject:
Radidolegical Safety egulations, Opersti-n CASTLS, dated 25 Jan 1954; Ltr CNO,
Op=365 3/em, Ssrizl 08°8P36, subject: Radislegical Safety Regulstions, Opera-
tion CASTLS, dated 12 Nov 1953; lst Ind DeptA™, Hq USAF, file AFCSG-15, dated
13 Nowv 1953; ltr DEM, GSAEC, dated 13 Nov 1953,

TASK GROUP 7,3
AUTHORIZED AUTHCRIZED
5€00 . 5uL25
L6520 5150
L2L0 6125
5739 L1s5
7800 5530
4930 6000
6128 6000
5750 6000
4890 : L470
5275 5375
7840 £710
5616 - 6C05
6000 6000
. : 5900 7500
5LL0 8000
5500 7500
6000 Lb55%
5L00Q. 5580
%000 6000
LLOO 5000
6000 7135
6000 5355
5550 50CC
6000 . 5135
6310 5215
6535 5752
6000 7822
7500 2285
6000 6C0C
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(HEADING )

(0ATz)
SUBJECT: Request for Walver of Maximum Permissible (Radiaticn)
Exposure (MPE)
THRU:
TO: Commander, Joint Task Force SEV:N

APO 187 (HOW), c/o Postmaster
San Fruncisco, Califormia

1. Request is hereby submitted for waiver of the currently established
MPE for Joint Task Force SiViN on-site activities at the Pacific Proving
Grounds. This request for waiver of the MPE is submitted on behalf of, and
has the concurrence of, the indivicdusl(s) named below. (Omit above statement
in the evert request for waiver is submitted directly by individual concerned.)

Naze Current Dose cstimated Dose Increase Required

2. The following information is submitted in justification of this
requost.) (Include pertinent statements in substantiation of the indicated
factors.

a, Technical import of the proposed work,

be Pre-operatilnal planning for completion of the propesed work
within the established UPE.

c. Unforeseen on-site difficulties requiring an increase in \FE
to ingure completion of the proposed work.

d, Other individual(s) qualified as a substitute.

(Preject Officer or equivalaat, or Iacivicuzs:
a-3

Incl No. 1



Standing Operating Procedure 30-2 (Cont'd)
b. Forms and Routing.

(1) Requests for waivers of MPZ will be in writing and on the
form attached hereto. Normally, requests for waiver will be subaitted by
the project officer, or equivalent, of the individuals requiring waiver actica.
The request will list each individual by name for whom the waiver is to apply,
hewever, the justificaticn for the waiver may be general in applicaticn to the
entire greup. Raquests for waiver by individuals other than the individual
for whom the waiver is to apply, will contain the following statement: "This
requast for wailver of the MPE is submitted on behalf of, and has the concur-
rence of, the individual(s) named belbw." : :

(2) This SOP will not preclude verbal a.proval of a waiver in
the interest of axpediency, however, supporting papers will be accomplished
for the {ormal reccrd.

(3) Reyuasts for waiver will be submitted to CJTF SEVEN through
the Radiological Safety units of the respective task groups and this head-
quarters. Task Force and Task Group Radioclogical Safety Officers wdll act
in the capacity of recorders insofar as detsrmination of the need and justi-
fication for the waiver ia concerned.

4. RECORDS. For purposes of the formal medical record of individuals
authorized & waiver of MPE, appropriste special orders will be issued by GJTF
ESVEN upon termination of Task Force activities at the Pecific Proving Grounds.
These orders will specify the maximum rediation dosage authorized for each
individual concemed.

BY COLUAND ur mavun Qidichul CLABASON:

OFFICIAL: Be MoGINLSY
Brigadier General, U.S. Ammy

Chief of Staff
\ m’f/ﬂ»ézszf/
- BOBERT CHESNEY
Major - .

USAF
Ad jutant General

1 Incl
Form - BeqQuest for Waiver of MPR

DISTRIBUTICN "C"



HEAD UARTERS |
JOINT TASK FORCE SEVEN ’
APO 187 (HOW), c¢/o Postzaster
San Francisco, Califomia

$TANDING OPERATING PROCEDURE) 15 February 1954
NUMBER 30-2)

PERSCNNZL

Raiver of Maximun Permissible (Radiation) Exposure (MPZ)

A

« Paragraph
PUrpos®. .t ittt seaseesl
&Qp.. ........... LI L B B I B S N A Y .'.llllz
Policytsou.oo.ql«o--c-oo-oonn-.ocoocs
R.com.. ----------- ‘l'.ocq.'."o.lh

1. PURPOSE. This SOP prescribes the procedure to be followed in the
zubm).uion of requests for waiver of wWaximum Permissible (Radiation) rxposure
XPE).

2, SCOPE. This SOP applies to this headquarters and to each Task Group.

3. PQLICY. With the coacurrence of the Surgeon Geaeral, USA; CNO and
the Chief, Buresu of Medicine and Surgery, USN; the Surgeca General, USAF;
and the Director, Division of Biology and Medicine, AEC, CJTF SEViN will take
final acticn oo requests for waiver of MPE for work accomplished at the Pucitic
Proving Grounds for ail inaiviaueis assizned or attached to Joint Task Force
SEVEN. Requests for waivers will be considered and resolved in agcordance
with the following:

"a. Basic premises.

(1) Authority for granting a waiver will not be re-delegated
axcept, in the absence of CJTF StiVaN, to individuals in the capacity of Acting
Coamander, Joint Task Force SuVEN.

(2) Waiver of the kPz will be used as an emergency measure only.

(3) The need and justification for the waiver of LPE will be
determined on the basis of the technical import and the medical aspects of
the proposed work for which the waiver of MPE is requested. This determin-
ation will be based upon the recommendations of the Scientific Directoer, JIF
SEVEN, and the Biomedical Advisor and Staff Surgeon or, in the absence of
the above, their designated representatives.

(4L) Approval of re uest for waivers will be in terms of auth-
orization to completo & job asscciated with one specific shot. Utilizatien
of individuals on subsequent shots whers exposure to radiation will be ex-
pected, will require additicnal request for waiver. It is the responsidbili:y
of the project officer and individual concerned to complets the work witn
the minimum axposure.

@-1
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Headquarters, JTF SEVEN §pecial Operating
Procedure 30-2, Waiver of MPE

2 Incls:
1. Request for Waiver of MPE - Porm
2. Pars 2, S0 87, Hq, JIF SEVEN,
L June 1954




situation maps, the posting of areas of hazarc . dnimizing the
spread of contaminated material into uncontamici::: areas constituts
the active measures for reducing the radiclogical nazard.

¢c. Personnel within an operational radius of ground zeroc who are to
be facing in the direction of the flash will be required to wear spe-
cial goggles to protect their eyes against excessive light, Person-
nel within the above operaticnal radius who are not provided goggles
. will face, with eyes closed, in the opposite direction from the
—flash. After ten (10) seconds, such personnel may turn arcund and
observe the phenomena. '

3. Anticipated Hazard Areas

d, Immediately under the boud burst there will be an area of intense
radicactivity extending downwind and, to some extent, crosswind and
upwizd with gradually decreasing intensity.

b. Extending downwind, and to some extent, crosswind and upwind) an
airborne radicactive hazard will exist. Its characteristics will de-
pend on the meterological influences such as wind speed and direction
at varicus altitudes up to the maximum height reached by the cloud.

¢. Contaminated water in the lagoon adjacent to the shot gite may
be of consequence and will be analysed by the radiological safety .
unit of TG 7.1 immediately after ahot time and at other intervals.

d. Unlses care is exercised, individuals or objects eatering cone -
taminated areas may transfer radiocactivity to clean areas. )
e. By means of instruments such as Geiger-Mueller counters and ion
chambers it is possidle to detect the ares of contamination and to
measure the intensity of the radiocactivity, Radiaticn intensity
will normally be mesasured and reported in roeatgens per hour. Be-
sides those instruments, dosimeters and film badges will be used as
irndicators of the accumilated exposure to radiocsctivity, Only per-
sonnel involved in work near, or in, radicactive areas will wear
£ilz badges to provide a psrmanent record of exposure, excspt that
£ilm badges will be issued to ten (10) percent of ship crews to aid
ia estimating crew dosage in the event of heavy fall-out.

f. The intensity of the radicactive hazard tends to decrease with
time due to decay of radiocactive materials and dispersion and dilu-
tion, depending upon climatic conditions. As an approximation, the
intensity of the surface contamination from the fission products
decreases by radiocactive decay inversely with the time after the de-
tonation. As-a further approximation, the intensity of water con=
tamination decreases by radicactive decay and diffusion inversely
wvith the square of the time after the detonaticn.

L. This appendix has been desizned for reduced security classification
in order to permit wide dissemination to all perscnnel of the com-
mand and may be downgraded to RESTRICTED - SECURITY INFCRMATICN pro-
vided all references to Joint Task Force SEVEN and its subordinate
units are deleted.

0 AL P. W. CLARKSON
A Major General, U.3. Army
. / Commander

Colonel, U.S, AlrForce,
Assistant Chief of Staff, J-3, ... . A~
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Appendix IZT to Annex N :
Radiological Safety, CJTF SEVER Operstion Plan No. 3--53

1.

HAZARDS RESULTING FROM ATOMIC BOMB EXPLOSIONS
Nature of Hasards

a. When an atomic bomb explosion occurs, tremsndous quantities of
—snergy in a variety of forms ars released. This energy is propaga-
ted cutward {n all directionms.

b. The {zmediste reaction is intense emission of ultraviolet, vi-
sible ard infrared (heat) radiation, gamma rays and neutrens, This
is sce=xmpanied by the formation of & large ball of fire. A large
part of the energy from the explosion is emitted as a shock wave.
The bvall of fire produces a mshrooca-shaped nass of hot gasses, the
top of wiich rises rapidly. In the trail below the mushrocm cap, a
thin column {s left. The cloud and column ars then carried downwing,
the direction and speed being determinred by the direction and speed
of the wind at the various levels ¢f air from the surface to base of
mushroom cap. Part of the energy from the explcsicn results in an
ocean surface wave which is considered of ainor nature directly to
the task forze,

c. All personnel of the task force will be well outside of the
range of all hazard at the time of detonaticn, except for the light
frcm the fire ball, The light of explosion is 30 intense that per-
manent injury to the eye may result from viewing the ball of fire at
close range with the naked eye or through bimcculars. Ordinary dark
glasses will not suffice and all persomnel who do not have the spe-
cial protective glasses, vhich will de irsued in limited mumbers by
1?. 7.1, must be facing 180 degrees from the detcnaticn with the eyes
closed,

d. The emission of dangercus nuclear radiation can be separated
into two time pericds. The primary radiation which cecurs at the
tize of the flash is composed of gamma rays and neutrons. Casual-
ties may result from this primary radiation if the exposurse occurs
within a certaln range of ground zero., Secondary radiation is due
t2 sctivation of the soil around ground zero and to fall-out.

e. PFollcwing the detcnation, personnel enterirng shot areas will te
exposed to deta particles and gamma rays comirg froa induced neutren
activity in the soil and any fiasion products which might have been
deposited om the ground. There may also be a potential alpha parti-
cle hasard from the unfissiocned fissionable materials which may be

deposited on the ground.
Erotectiog

8. Against the primary radioclogical effects, distance will provide
protection,

b. Against the seccndary radicactivity hazards from radicaective fis-
sion products, induced radicactivity and unfissioned residue, detec-
tion and avoidance provide the best protection. Suitable instruments
indicate both the presence and intensity of radioactivity at a given
place. Area reconnaissance, the maintenarnce of contamination

== q - /8



(2) The RadSafe Center will provide information for -=: planning
of TC 7.1 radioclogical safety cperations and for the dispositicn of
all woridng parties within the contaminated ares. It will establish
radioclogical safety check points. It will maintain an operations
table giving details for all groups who plan to entsr contaminated
areas each day, including name of monitor, destination, general type
of mission (program or project number) and time of departure and re-
turn,

= (3) The RadSafe Center will provide special clothing to previ-
ously designated recovery personnel, have cognizance over working
schedules of the radiochemical laboratory, photodosimetry developing
facilities, contaminated laundry, personnel decontamination facili-
ties, radiac repair, etc. of TG 7.1. Personnel decontamination faci-~
1ities aflcat will be coordinated with existing ship fazilities.

(4) Physical Locations of RadSafe Center

a. PFer SIXINI ATOLL shots: The EadSafe Center will initi-
ally operate from the CVE facilities., At a later time, radiological
conditions pernitiing, the center will provide a detachment at pre-
prepared pcsitions ashore to operate all its activities except radio-
chemistry and photodesimetry.

b, For INIWETOK ATOLL shots: The RadSafe Center will cpers-
ate all of its facilities from the radiclogical safety building on
PARRY ISLAND (Building 57). ~

P. W. CLARKSON
Major General, U.S. Army
Commarder

OFFICIAL:

-

Colonel, U.S.Alr
Assistant Chief of Staff, J-3 - -



Appendix IT to Annex N
Radiological Safety, CJTF SEVEN Operatiocn Plan No. 353

BADIOLOGICAL 3 OFFICE AND CENTER

1. A JTP SEVEX radiological safety office (RadSafe Office) and & G 7.1
radiological safety ceanter (RadSafe Canter) will be established for
each shkot, The RadSafe Office, mamned by personnel of the Technical

~Branch of the task force Operaticns Divisica (J-3), will operats as
the task force staff agency responsible for the dissemination of
task force radioclogical directives, the presentation of radiological
‘shot briefing material and the maintenance of displays of radiologi-
cal information having an impact on the ovarall task force mission.
The RadSafe Center will be established by CIC 7.1 and will serve as
operaticns headquarters for the radioclogical safety activities of TG
7.1. Pertinent data collectéd at the RadSafe Center will bde for-
warded to the RadSafs Office at the task force command post.

2. Detailed Duties

&. RadSafe Office

(1) The RadSafe Office, in coordination with CTG 7.4 who will
develop the air RADEX plot, will assemble the overall RADEX situatin -
and dissexinate the air and surface RADEX prior to shot time (fore-
cast) and will originate messages from time to time after shot time
amouncing R (Reentry) Hour, radiological clearances of previously
closed areas, radiological directives to task groups, adviscties to
comnands external to the task force and revisions of the d.run )
surface BADEX as required.

(2) The RadSefe Office will be responsible for the preparatican
of RadSafe forecast information for the shot briefings.

(3) The RadSafe Office will maintain displays of radioclogical
information pertinent to the test area and having an impact outside
this area to include radiation levels on atoll islands and lagoon,
RADEX information, cloud trajectories and their relation to occupied
atolls and air and surface routes contiguous to ths danger area,
ship movements in the danger area, results of water sazpling and
such other items of speclal radiological consideration as may be re-
quired by the operation or the scientific projects.

(u) Physical Lccations of RadSafe Office

a. Por EIKINI ATOLL shots: Command ship

b, For DNIWETOK ATOLL shots: Operations Divisicn (J-3),
JT7 SEVER Headquarters building, PARHY ISLAND.

b. RadSafe Center

(1) The RadSafe Center will maintain radioclogical situation data
on lagoon waters and islands of the shat atoll, based on air and
ground survey information, supplemented by monitor reports. This
information will be the basis of periodic situation reports or maps
and briefing information furnished tc the task force and task group
commanders. Ny 4 :

-n—:-:-:. .
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and Medicine, AIC, indicating, in general, -uu sction taken to dis-
pose of individual dose records, camnents on Over-exposures if applia
c;ﬁo and any pertinent remarks considered of interest to the above
oflices,

20. Training. The inclusion of radiological safety organisations through-
out the task force wdill require two general levels of training; basic
indoctrination and technical training., The scope of instruction withe

JAn sach of these levels will vary in accordance with the requirements
of different operational and staff levels. Basic indoctrination will
include primary, non-technical instructicm in radiological safety
measures and techniques. This must be imparted to all persomnel of
the task force to enable thea to perform their assigned duties offi-
clently vithin the allowvable low exposures, regardless of the pre-
sence of radiocactive contaxinants. Technical training will include
the training of the majority of the personnel who will be required
to staff the task force radidlogical safety organizations and perform
the technical operstiocns inovolved. This will be accomplished thraugh
the utilization of existing Service courses and establishment of
suitable courses at task group level. This instruction will be de-
signed to train radiological defense acnitors, decontamination per-
sonnel and radiological instrument repairmen.

21. These regulations have the concurrence of the Surgecn General, USl;
the Chisf of Naval Operations; the Surgecn General, USAP and the
Director, Division of Blology and Medicine, AKC.

22. This appendix has been designed for reduced security classificatiom:
in order to facilitate wide dissemination and may be downgraded to -
EESTRICTED - SECURITY INFORMATION provided all references to Joind
Task Force SEVEN and its eubordinate units are deleted.

P. W. CLARKSQN
Major General, U.S. Army
Commander

OFFICIAL:

sl

Colonel, U.S.Alr Pores,
Aseistant Chief of Staff, J-3



precautions are taken. Only under urmusual circw. . ices will thers
be interna’ hazard from residual contamination. This eliminatas the
necessity for masiding ard consequent reductiocn of tactical effici-
ancy.

19. The RadSafe Officer, TC 7.1, will maintain standard type filu badge
: recorde of radiation exposures for all task force personnel. Records
. will indicate full name, rank or rste, serial or service number, if
applicable, organization, hame station or laboratory, date of expo-
sure, appraximate duration of over-exposurs 1a hours and minutes
(for Army perscnnel only) and remarks such as limitations on assign-
ment because of over-axposure. Upon completion of the operaticn,
disposition of these records will be as follows:

8. A consolidated list of exposures listing military personnel ard
clvilian personnel under military control by full name, rank or
rate, serial or service number (if applicable), crganizaticn, home
station or laboratory ard exbposure in millircentgens, together with
exposed film badges and control film badges, will be fcrwarded to
the Chief, AFSWP,

b. A consolidated list of personnel and exposures as indicated in
paragraph 19a, above, including all AEC personnel, will be forwarded
to the Director, Division of Blology and Medicine, AZKC.

¢. Individual records of Navy and Alr Force military perscnnel and
civilian personnel will be forwarded to their unit of permanent as-
signment for inclusion in the individual's health record (Medical
History Sheets, NavMed He8 and the Individual Health Recort for Navy
and Alr Force personnel, respectively). Por thcese military persco-
nel exposed to ionising radiastion in excess of that defined in parz-
graph Sa, abovse, a statemsnt will be included to the e/fect that the
individual is not to be subjected to ionizing radiation before s
specific date, the date to be computed by the 5adSafe Officer, T7 7.1,
to allow sufficien® time to elapse in order to bring the average
radiation dose down to 0,3 roentzens per week. Limitaticns on Navy
and Adr Force civilian perscnnel with reference to over-axposures
will be as determined by the laboratory or agency having administra-
tive jurisdiction over such personnel.

d. Individual records of Army military and civillan ctersonnel will
be forvarded in accordance with 3% [0=1025=66 dated 21 april 1553 to
their unit of permanent assignment for inclusion in the individual's
fleld military 201 file or the civilian persomnel 201 file (which-
ever is applicable). These records will indicate date of exposure,
amount of exposure in milliroentgens, approximate duration of over-
exposurs in hours and minutes and a space for remarks such as limi-
tations cn assignment (as indicated in parsgraph 19¢, above) because
of over-exposures.

e. Individual records of AEC controlled arnd administered civilian
personnel will be processed in accordance with special instructiocns
prescribed by the laboratory or agency having adxinistrative juris-
diction ovsr such persomnel.

f£. Upon completion of provisions of paragraph 19a, b, ¢, d and e,
above, letter reports will be submitted through charmels to the
Surgeon Teneral, USA; the Chief, Bureau of Medicine and Surgery,
USK; the Surgeon General, USf 24 the Director, Division of Biolegy
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;ucul:ung allowable exposures under both tactical anc operational
“dtions.

.5) All persons in aircraft at shot time or at subsequent times
when engaged in operations in or near the cloud or RADEX track shall
wear fila badges.

(6) Cm menbers of aireraft in the air at zero hour will take
special precautions to avoid (for at least 10 seconds) the dirsct
= and reflected light resulting from the burst, At the discretion of
the airplane commarder this could be done with protsctive high den-

sity goggles, by turning away froa the burst with eyes cloased, by
covering the eyes with the forearm, by turning cockpit lights up to
highest intensity or by any combination of the above.

e, In air and water the following continuocus levels of radicactivi-
ty are considered safe fromthe standpoint of perscanel drink:.ng and
breathing (uc=microcurie):
Beta-Gamma Emjitter
Ya%er 5 x 10-5 uc/ec (calculated to

H £ 3 days)

Alr (24 hour average) =%
Particles less than § micron diameter 10 uc/cc
Particles greater than § mizron diameter 10~k uc/cc-

18, Ia tactical situations the military commander mist make the decisina
regarding allowable exposures. As xilitary perscnnel are normally
subject to only randum exposure, health hasards are at a minimum.
Current Department of Defense informatiocn ocn exposure %o gama rndi-
ation in tactical situations 43 indicated below:

a. Umiform acute {immedlate) exposure of 50 roemtgens to a group of
Armed Forces sersonnel will not appreciably affect their efficiency
as a fighting unit.

b. Uniform acute exposure of 100 roentgens will produce in occasicn-
al individuals nauses and vomiting but not $0 an extent that will
rerder Armed Porces personnel ineffective as fizhting units. Person-
nel receiving an acuts radiation exposure of 100 or more rcentgens
should be given a period of rest and individual evaluatica as socn

a3 possible.

¢. Uniform acute exposurs of approximately 150 roentgens or greater
can be expected to render Armed Forces personnel ineffective as
troops within-a few hours through a substantial incidence of nauses,
voxiting, weskness and prostraticn. Mortality produced by an acute
exposure of 150 roentgens will be very low armd eventual reccovery of
physical fitness may be expected.

d. Fleld commands should, therefore, sssume that 1if substantial
numbers of their men receive acute radiation exposures substantially
above 100 roentgens there is a grave risk that their commands will
rapidly becrme ineffective as fighting undits.

e. Internal redlation hazards caused by entry of radicactive sub-
stances through the mcuth, through the lungs or through cuts or
waunds do not exist after an alr burst. Internal hazards following
8 contaminating surface expl;,ic:; may be avoided if ordinary

./
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Bad3afe Office, TG 7.1, and will normally be accompanied by a RadSef
nouit;r. Radsate clou;m and equipment will be issued to the per- )
soanel, .

9. Contaminated land areas of intensities less than 10 ar/hr (gamma
only) will be considered unrestricted from a RadSafe standpoint.
Arsas coming wvithin this limitatiocn will be designated specifically
by CJTP SEVIN prior to unrestricted emtry. :

10.~ RadSafe monitors assigned to individuals or groups working in con-
taminated areas or with contaminated equipment during recovery opers-
tions will act in an advisory capacity to keep the recovery party
leadsr informed of radiation intensities at all times. The recovery
party leader {s expected to accept this advice and act asccordingly.
It is the responsidility of both the leader and the members of the
recovery party to adhers to the limits established in these regula-
tions. ' The RadSafe monitor will limit his activities to momitoring
and will not engage in actual recovery opereticas.

11. Film badges, dosimeters and protective clothing (coveralls, booties,
caps, gloves, dust respirators, etc.) as deemed necessary will be
issued to personnel entering contaminated areas by appropriate task
group RadSafe supply secticns. All perscunel dosage film badges will
be procured froam and returned to the laberatory of T 7, M@ 7.1,
where all procsssing and recording will be accomplished,

12. All persomnel within viewing distance of an atomic detonatiom who
are not supplied with protective goggles will turn away from the -
detonation paint and close their eyes during the tims of burst. At
least 10 seconds should be allowed before looking directly at thae
barst. .

13. The arrival and proposed use of radiocactive sources at the Pacific
Proving Ground will be reported to the HadSafe Officer of TG 7.1.

14. Transportation of radicactive material to and from the forward area
shall be in accordance with AIL regulations for escorted shipment of
such material. The assigmment of couriers and RadSafe monitors will
be the subject of separats instructions. NoO radicactive material
shall be removed from the test eite except 48 authorised in experi-
mental projects.

15. All samples of radiocactive material which are couriered in aircraft
will be packaged and loeded 80 ss to reduce rediation to a minizum.
Prior to departure of such aircraft, the RadSafe Officer, TC 7.4, —

- will have a survey made of the aircraft cargo to determine if ade-
quate precautions have been taken. The fallowing criteria will de-
termine space and packaging requiremsnts:

a. Prior apomure of aircraft crew, courier and passengers.

b. Anticipated future exposures om trip, considering length of trip,
compartaental loading requirements and capability to isoclate person-
nel from radicactive material.

16. All air and surface vehicles or craft used in contaminated areas will
be checked through the appropriate task group decontamination sec-
tion upon return from such arsas,

A-§
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L.

5.

é.

7.

8.

for routine work is not realistic. The regulations set ’arth herein
have been designed as 4 ressovable and safe campromise considering
conservation of perscnnel exposures, the international import of the
test and the cost aspects of cperational delays chargesdble to exces-
sive radiclogical precautions. In all cases other than emergencies
or tactical situations the ultimate criteria will be limited by the
MPEs for persomnel. Special instances may arise such as in the case
of an air-ges rescue within the RADEX or {n the case of tactical sit-
uation in which operaticns will be carried cut without regard to the

T MPEs and MPLs prescribed herein, PFor such emergency or tactical
cperations the criteria prescribed below for tactical situations will
be used as a guide. Wherever possible, however, film badges will be
carried and RadSafe monitors will accompany such operations to de~
ternine the extent of the actual radiatiocn hasard experienced in
order that appropriate medical action may be initiated.

Task force radiation dosage.tontrol will start on first shot minus
fifteen (15) days and terminate upon departure of individuals ‘rom
the forward area or on the last shot plus fifteen (15) days, which-
sver occurs first. All personnel will be considered to have arrived
st the Pacific Proving Ground by first shot minus fifteen (15) days.
Prior and subsequent to this period, radiation dosage control will be
as prescrided by CTC 7.5.

&, The MPE for personnel involved in this operatiocn, as defined by
paragraph 4, above, is 3.9 roeantgens ( only). This exposure

may be acquired at any time during e thirteen (13) week period of

the operation. Provided no previcus over-exposure reaains for com~
pensation, 3.9 roentgens may be acquired without regard to the indt-
vidual's past radiation history. This MPE will be considered further
augmented (without separate actiom) by 0.3 roentgens per week for
each week in excess of thirteen (13) weeks required during the opern~
tional period defined by paragraph 4, above.

b. A special MPB of 20 roentgens (gamma only) is authorized for the
operational period as defined by paragraph L, above, for crew ae=m-
bers of air sampling aircraft.

e¢. All axposure to external gamma radiation will be regarded as
total body irradiation.

Those individuals exposed to ilonising radiation in excess of the
valus computed by parsgraph %a, above, will Ye informed that appro-
priate remarks will be included in their medical records. Military
persannel in this category will be advised that they should not be
exposed to further radiation until sufficient time has elapsed in
order to bring their average radiation dose down to 0.3 roentgens
per week. Civilian persornel in this category will bde informed that
lixitations on further radiaticn exposure will be as determined by
the ladorstory or agency having administrative jurisdiction over such

persomel.

All atoll land and lagoon areas in or near which a detonation takes
place will be considered contaminated until cleared for operations
by the task force commander. Bantry to and exit from contaminated
areas will be via RadSafe check points only.

Contaminated land and vater aress will be delineated as such. Per-
sonnel entering these areas ;11% be subject to clearances by the

e a2
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'~ 1 to Annex N
18l Safety, CJT? SEVEN Operstion Plan No. 3-53

TQLOGICAL SAPETY' RECULA
Gaxcm

8. ‘Radiclogical Defense (RadDefense) cperaticns or Radiological
Safety (RadSafe) operaticns, short term RadOps, are general terums.
They are used to dencte the means by which a unit can control and
confine the damage and radiological effects of an atomic explosion
or of radicactive material spread by other means, thersby preventing
and avoiding health hasards to perscmnel. They are interpreted to
include measures such as training, organisation, distridution of
radiological perscnnel, development of techniques and procedurss,
use of detecting equimment, Protection or remcval of exposed person-
nel and decontanination of personnel, structures and equipment.

b. Following each detonaticn there will be aress of surface radio-
logical contamination and areas of air radioclogical comtamination.
These areas are designated as Radiological Exclusion Areas (RADEX).
Prior to shot times, the forecast air and surface RADEX will be
disseninated by CJTF SEVEN in the target area. These BEADEXES will
represent a forecast from B Hour until dissexination of a later sur-
face and alr BADEX at about E plus & hours. The later RADEXES will
be based upon the master radioclogical "situation map” maintained in
the RadSafe Office of CJTP SEVEN. Since the air RADEX after shot
times will be based on mcnitored tracking by aireraft over signifi-
cant large ocean areas, {nformation promulgated from the forecast:
air RADEX may have to bs extended beyond the originally anticipated
4 hour pericd. '

c. The surface RADEX will be determined by actual survey with
Radiation Detection, Indication and Computation (RADIAC) equipment
after shot time. The most rapid aethod of accamplishing surface
survey in the early stages vill bde by helicopter flight in and arouxd
the surface of contaminated areas. From the radiation intensities
measured at s lmown altitude, it 4is possible to obtain an estimate
of the radiation dosage rates which would be encountered on the sur-
face of the ground or water. Actual wvater samples from the lagooe
will also be utiliged. Ground survey will follow these guides to
deterxine definitely the contaxminated regicus and objects. Formal
ground survey of the shot atoll, as feasible, will be accomplished
on H plus-24 hours. - -

The Maxisum Permissible Exposures (MPEs) and Maximum Permissible
Iixits (MPLs) as stated herein are applicable to a field experimen-
tal test of nuclear devices in peacetime vherein numbers of perscn-
anel engaged in these tests have been previously exposed or will be
continucusly exposed to potential radistion hasards. It may becoas
necessary from a study of perscnnel records to reduce the MPE for
certain individuals who have receatly beem over-exposed to radiaticn.
Further, the MPEs and MPLs are subject to revisica by waiver froa
the task force commander in individually designated cases when cir-
cumstances indicate the need and justification therefor.

Due to the special nature of field tests it is considered that a
policy of strict adherence t:'tho radioclogical standards prescribed
<
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l. Cevelop the air RADEX fcr each shot.
8. The Commander, TG 7.5 will:

a. Develop a schedule of requirements for radiological safety serv-
ices required from C7G 7.1 and assist CTG 7.1 in decontamination of
AEC facilities and equipment as necessary.

b. -Provide key radioicgical personnel for integration into and

= training with the radiological safety organization of TG 7.1 during
the overseas phase of the operation. The total number and qualifica-
ticns of such personriel will be as determined nezessary by CIG 7.5,
ccmmansurate with the assumption of responsibilities indicated in
paragraph 8¢, below.

¢. Assume residual task force radiclogical safety functions at the
Pacific Proving Ground updh completion of the overseas phase of the
operation. Required equipment and supplies will be made available
at that time 2o CTG 7.5 on a loan or sale basis from stocks provided
vy CTC 7.1.

P. W. CLARKSON
Major General, U.S. Army
Commander

Appendix .

I - Radiological Safety Regulatiocns
II - Radiological Safety QOffice and Center
III - Hazards Resulting from Atomic Bomb Explosions

CFFICIAL:

Py

S. COWART,
Colonel, U.S. Alr Pokée
Assistant Chiel of Staff;, J-3 °
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1. During the BIXINI phase provide for air to gr - npon,mg of
approximate air radiation intensities encountsred by all aircraft
operating between ENIWETOK and BIXKINI from H Hour to H plus 24 hours.
It 4is not contemplated that aircraft should be' scheduled for this
specific requirement alcane. Reports will be routed to the RadSafe
Office at the task force command post by the most expediticus means.
Eozortl will be prepared and coded in accordance with pa.ra.gnph 72,
W.

~ The Commander, 10 7 L wvill:

a. Provide owm radiological safety monitors, including cme airborme
acmitor for each multi-engine aircraft crew assigned to 10 7.4.

b. Provide own radiac equipment and protective clothing.

¢. Provide own repair, cpm parts and calibration facilities for
radiac equipaent. .

d. Provide facilities for perscnnel decontamination ca ENIWETCK
ISLAND.

e. Provide decontamination crews and facilities for own aircraft at
ENIWETOK ATOLL.

£. At ENIWETOK ATCIL, assist TG 7.3 in aircraft decontaxination with
TG 7.4 equipment, a& required.

g. Provide necsssary helicopter and liaison air service for radio-
lo%al n;.my: and post-ghot recovery opersticns (monitors furnished.
b’ 701 e -

.

h. Provide monitoring services for the remcval (by 7C 7.1 perscmnel)

. of radicactive samples or data collected by aircraft.

i. Provide cloud traciing aircraft for post-shot radiological safe-
ty "situation data® up to radius of 500 miles in the significant
2udmt for a pericd of 42 hours, starting at approximately H plus

hours, Reports will be prepared and coded in sccorda.nco with
paragraph 7/, below,

J« During the EIXINI phase, provide for air to ground reporting of
approximate radistion (air) intensities encountered by all aircraft
cperating detween INIWETCK and HIKINI from H Hour to H plus 2j hours.
It is not coutemplated that aircraft should be scheduled for this
specific requirement alcne. GHeports will be routed to the RadSafe
0ffice at the task force command port by the most expeditious means.
B.lgcnc will be prepared and coded in accordance with paragraph 71,
below,.

k. Ewploy simple codes (to be furnished separately by CJTP SEVEXN)
in emjunction with the periocdic weather reconnaissance reports to
report appraximate air radiation intensities encountered on regular-
1y established weather reccanaissance or cloud tracking flights and
for reports required from aircraft operating during the EIKINI phase
beatween ENIWETOK and EIKINI from H Hour to H plus 24 hours, Repor:s
will indi{cate the spproximate positicn, altitude and order of magni-
tude of radistiom encountered.

A
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will assist in this operatiom,
5. .The Ca-mdcr; G 7.2 vill:

s. Perform all ground monitoring services assoclated with INIWETCX
ISLAND except in those areas or attivities assigned to other task

. GFps, -

a Prwuc owry radiological safety memitors, £4fty (50) of which
—wtll be "Q" cleared for emergency monitor support of 10 7.1 if re-

.
., !

e. Pro'd.do ‘v decontamination perscanel, tem (10) of vhich will be

~designated for emergency decontamingtiocm support of TG 7,1 Lf requir-
od.

d. Provide owm radiac oqniynt and protective clothing.

e. Provide own repair, spare parts and calibratica facilities ‘ror
radiac equipment. aa .

£. Provide contaminated clothing laundry facilities for TG 7k

8. Provide contaxinated equipment storm ares with the necessary
security. )

6. The Commander, T 7.3 will:

a. Provide awn radiological safety nnitm, including one airborne
maonitor for each multi-engine aireraft crevw ulimcd to G 7.3. :

b. Provide own radiac équipment and protsctive clothing.

c. Provide owa repair, spare parts and calibration facilities for
radiac equipment.

d. Provide ionitox;s and decontamination crews aboard each ship with-
in the task growp,

o. Provide facilities for personnel decontaxination om the CVE.

£. Wadle the task force is eabarked, provide space for use of the
radialogipsal safety unit (RadSafe cmu-) of T 7.1.

8. da rwtien crews and fac ﬁtn for all aircraft at
EIKIN "Iimited assistance ashore be furnished by CTG

7.lnmoﬁthwt¢nph 4L , ss required,

h. Provide decontamination crews and facilities for owm aircraft
aboard the CYE at ENIWETCK ATOLL., Limited assistance ashore will be
furnished by CIQ 7.4, ss required.

i. Pravide necessary helicopter alir service for radioclogicel sur-
veys and posteshot recovery operaticas (acmitors furnished by TC 7.1).

J. Collect lagoenm water samples.

k. Provide wvater spray equipment aboard all vessels likely to de iz
the falleout area. A-3
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(1) Provision of standard type film badges an. s=-cified supple-
mentary items of personnel radioclogical safety equi.aest.

(2) Laberatory services to dmlqa and intorprct £11x badges.

(3) Records of exposures from film dadges. (Duplicates will be
furnished task group commanders). _

(k) Laboratery services for the radiochemical analysis of water
-saxples. :

(5) Provisicn of primary facilities at PARRY ISLAND radiological
safety building for calibration, repair and maintenance of instru-
nents and storage of spare parts of radiac equipment. Similar limit-
od facilities will be maintained it BIKINI during the operational
pbase at that atoll.

(6) Monitoring the removal and packaging of radicactive scurces

and samples except, as indicated in paragraph La above, removal
operations from aircraft will remain the redioclogical safety respon-
sibility of the task group to which the airceraft are assigned.

¢. Provide radiclogical safety surface situatiocn maps after shot
times to the task force and task group commanders.

d. Provide and issue special high demsity goggles to specified pcr- .
sonnel of the task force. .

¢. Provide and maintain radisc equipment and protective elamnc'u -
necessary for 10 7.1, TG 7.5 and specified recovery portonncl. o

f. Provide technical persomnel to assist task group commanders in
the inspection of radiologically contaminated items and the certifi-
cation of destruction, disposal or unserviceability of such items as
required.

g. Maintain a radiological safety center (RadSafe Center) for the
control of TG 7.1 radiclogical safety operaticus.

h. Provide personnel and equipment decontaxinatiom facilities for
radioclogical safety survey and recovery operatioms.

{i. Perform limited fall-out studies within the Pacific Proving
Ground for radiclogical safety documentatiom omly.

"¢ Assume ndfdodcd. safety responsibilities of G 7.5' during the
overseas phase ef the cperstiom.

k. Integrate within 70 7.1 key rsdioclogical safety perscunel made
available by CTQ 7.5. Such perscnnel will aseist CTG 7.1 during the
operaticnal phase and will be assigned duties amenadle to training
in the fundamental radioclogical safety services %o be assumed by CTC
7.5 upon completion of the overseas phase of the operaticn.

1, Aseist CTQ 7.3 to the extent of providing equipment, perscmnel
and supervision for rough operstional deccatamination of aireraft
ashore at BIKINI ATOLL. Decontamination will be lixited to washdown
of exterior and vacuum cleaning of interiors. Mo detailed decon-
taxination will be sttempted by TG 7.1 perscanel. Alrcraft crews

|
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Arnex N to CJTF SEVIN Operation Order No, 3=53

RADICLOGICAL SAFETY

-1, RadSological safety of all task foree military and eivilian perscn~

nel is & command responsidility and radiological safety activities
v.l.]..!. be performed through normal comsand chapnels.

2. “The Coamander, Joint Task Force SEVEN will:

3.

8. Specify the messures necessary to insure the radiological safety
of task force perscunel and furnmish technical advisory assistance to
task growp radioclogical safety officers.

b. Inform CINCPAC of radiclogical hasards which may exist in areas
outside the task force respbnsidility.

c. Maintain an information center (RadSafe Office) with displays of
current alr and surface radexes, radiological situation maps of
atolls and peripheral asrial and surface areas and such other allied
data as may be appropriate.

d. Amuo for the designation of monitors sod couriers to accom=
pany radicactive and special cargo shipmemts o= sample return air-
craft and to wonitor loading and unloading of such sarge.

Task Gronp c-mdm wvill: ST .

8. Provide rldiolagical safety units with:.n thoir tuk groups:- and- -
insure that these units are in the required condition of readiness
to carry ocut the radioclogical safety missions of their-respective
task groups.

b. Provide complets sllowances of radiac equipment and spesial clo-
thing. The requirements of CTG 7.5 will de included in the allow-
ances -of C1G 7.1 for necessary issue to T3¢ 7.5 perscmnel during the
operational phase and for subsequent loan or sale to CIC 7.5 for
post-operationsl use at the Pcciﬁ.c Proving Gronm

-1 ARV ’
c. Fitor ¢o Ahe first shot wminmus 10 days, Porvard tam‘? 1 (for
use of thu'RadSafe Center in conjunctica with f£ilm badge radiation
dosage comtral)™d listing of task group perscnmel to whom film bedges
will be isamed during the overseas phase of the operstion. Within
five day¥ following each shot, provide CTG 7.1 with additions to
previous ligts., Lists vill indicate full name, rank or rate, serial
or service mmber if applicable and home station or laborstory as

sppropriate.

The Commsxder, 70 7.1, having the major technical radiological safety
unit, wll:

a. Perform all ground monitoring services asséciated with scienti-
fic missions except thése in conjunction with aircraft and airborne
collection of scientific dats.

b. Provide laborstory services and technical assistance to all task

groups, to include: A
-N—i-
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(1) Positive two-way radic facilitiss linking the task force
Radsafe Seeticn with the Radsafe Unit of TG 7.1, the clowd trackers ni the
zannsd monitor stations should be a high priority requiremert on future

ag -
operaticns,
A
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(2) Two Nuclear Enginsers

(b) One clerk typise
(2) One weather forecaster should be madse available to the Rad-
safe Section of the task force from about H minus 20 hours to about H plus

12 Bours to work directly on the preraratica of dynamic fcrecast falleout
plots

«

(3) The task forse l:zeadqururn should be augmented Juring the
shot phase of ths operstion by cne medical officer, trained in railcloegy,
and with previcus field experience on atomic tests, This offf{cer and the Rad-
ssfe Officer should work in close coordinaticn oa matters of mutual interest,
(4) The policy of assigning Nuclear Engineers (or equivalent)
to each task group, and the prineiple f mamning Radsafe Units with personsel
trained in radsafe as an additional duty, should be retained for future testa.
(5) A large pool (at least 100) of emergency beck-up radsafes
monitors should be crganised for the Radsafe Unit of TG 7.1. Perscanel should
be drawn fyom all task groups or units n>t likely to encounter cootaminatione
(6) Puture plans to support falleout programa for the Health
and Safety Laboratory of the .EC's New York Operaticns Office shculd ineclude
a practisal and substantial number of persomnel $0 assure acccanlishment withe
in routine task force support capabilities, The nlan should consider the
assigrment of mil{tary persoanel to this program in view of the mstual Task
Poroe /CINCP:CYIT/Trust Territcry/AEC irmterests, especially in the category
of nanned stations within 500 miles of the test site,
g+ Cozmmications:



(3) Irrespective of cther fastors, centralised film badge
suppdy a.nd processing should be retained, and constant efforts mads to main
taid standardized techniques for the reduction of the many variables invelwed,

(4) The dosages acquired by native populstiins from the CASTLE
series xust be considerad in setting up radiation :iou criteria for critical
M.RSH.LL Islands oa 2uture operations, | ‘

£5) !h; Nshine effact" for iistanses up to 500 miles must be
evalustod on future operstions for its comtribution to total dose and for its
possible impact-and revision of doses asquired-diring the C.STLE series.

e. Radsafe Survey:s

(1) Tho C.STIE cloud tracking plan (as modifted below) should
be re-instituted for future tests, and sugmsmted by mamed grownd stations
spread throughout the MURSHALLL Islands, .

(2) 1:\.--;«14 cloud tracker should be slanned to perform exten—
sive aerial reccnnaissance at various levels in the vicinit.y of the task
force fleet and the shob atcll. )

(3) 4-spectal cloud taecker should be planned to porfrm low=
lavel (;Wd; 200 zm) pum over the northern M:RSHILL Islands on
shot day, m‘;;:;aﬂ.ﬁ bwinc!t th& mxxm nn.-m could have
ocmd mwwmy. I

(t.) Suppoﬂ of C.mmhpod asthods of measuring the ccean
IM pattern brd.rcrm and shipe, should be given bi.gh priority on

f. Pors@i:

(1) The Radsafe Sestion of tho task forca headquarters should

be augmented during the shot phase by the following persomel:

104



(5) Rawinsonde sites should be established in the northwess
and the -uonhcut. quadrants.
- ¢, Fall-out Porecasting: '
(1) Mmm@x The basic assumptions ss used and modified
by the CASTIE shots should be used for future PIG opsrational planning,
(2) Wind Pattern Criteria:t The basis criteria as used and modie
fled by the CASTLE shots should 1;'. used for future PFQ orerational planning.
(3) Falleocut Forscasting Systems

(a) Palleout forecast systems based on ground zare »dnds
as used on CASTLE, should be retainei for furture operations, but limited
to a valid time ~f approximately six hours,

(b) Tho dynamie falleout tdrecm system developsd on
CASTLE should be refined for future operaticas and the constructica tachnigque
simplified to reduce its ccmpicxity and the time involved in {ts constructicn.

(¢) The :ir RADEX construction technique, as mcdified for
source sise on C.STLE, should be used on future operations at the PFG.

(4) Qld and new falleout forecasting techniques in general,
should be studied and suprorted on the basis -f C.\STLE data, md with coo=-
sileraticns similar to those outlined above for meteorological researcir,

d, Dosimstry:
(1) The Maximm Permissidle Exposures, as modified by the waiver
provision, should be used for future operaticns st the PPG,
(2) Personnel dosage control should be made & special subject
for task group and unit commanders, and positive mesasures taken to insure
compliance with necessary regulstions arxd controls.

103
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1.5k GRCQUP 7,3 (Continued)

20.T POCL
AUTHORIZED AUTHQRIZED
EXPOSUZE EXPCSURS
7800 780
7800 7800
7800 7800
7800 7800
7800 7500
7800 7800
7800 7200
7600 7€00
7800 P 7800
78C0 7800
7800 7800
7800 7800
7800 7800
730C 7800
7800 7800
7800 T 7800
7800 7800
72 7800
7800
USS BaI0KOQ

7800 73800
780C. 7200
7800 72C0
7800 700
7800 7300
7800 7800
7200 7820
780C 7800
7300 7800
7800 78C0
7800 73
7200 7600
780C 75C0
7300 73C0
7800 72C2
7800 7720
7800 7300
7800 73C0
7800 78C0
7800 78C0
7300 738CC
7300 . 78C0
730C ' 7300
73820 | 73CC
~320 78C0
7800 7300
7800 B 7200

F g-1¢



T..5K GLCUP 7.2 (Continucd)
US3 B.I1CKC

UTHACTIZZD ATTICTIZZ
_EPISURE. ZECSUE
7800 78C0
7800 78C0
7800 7800
78¢CC 7800
7800 7800
7800 7800
7300 78C0
7800 78CC
7800 ~ _ 7800
7800 7300
78C0 78C0
7800 7500
7800 78C0
730Q 78CC
7800 7800
7800 7200
7800 7800
7800 7800
7800 7800
7800 78C0
7800 78C0
7800 7300
7800 7500
7800° 7800
7800 ! 7800
7800 7300
7800 76CC
7800 78C0
7800 7800
7800 73C0
7300 7800
7800 7800
7800 72CC
7800 73C0

780C 73
7800 73CC
78m t 78CO
7800 7800
7800 7200
7800 730C
7800 730C
7800 78CC
7800 73CC
73800 7300
2800 73CC
7800 73CC
7800 73CC
78C0 73740
7800

ga B-



R TASK GROUP 7.3 (Continucd)
US3 B.Iil0KO (iﬁ'mf-362)

AUTHOIZED AUTHORIZED
_DPCSUZE. ZPOIRE
78C0 7800
7800 7600
7800 78C0

7800 7800 -
7800 7800
7800 78CQ
7800 7300
7800 7800
7800 ¥ 7800
7800 7800
7800 ' 7RQQ
7800 71C0
7800 7300
7800 78C0
7500 7800
7800 78C0
T..3K GOUP 7.4
7800 7300
7800 7800
7800 7800
- .SK GROUP 7,9
6000 €000
T 6000 6000
6000 £000

BY COii{ D OF LJOR GRELL CL.2IKSON

QFFICL.L: E. 5eGDIZY
Mzjor Ginerel, U.S. I

L, j : Chict of Staff
. (’ - (
ROBERT
/ Hajor vs.r
.dfutant Goncral

DISTRIBUTION:
1 = Ezch individual
sAL :
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HEADQUARTZRS
JOINT TASX POHCE SEVIN
Washington 25, D. C.

J=3/903 729.3 30 July 1953

SUBSELT: Radiological Hazards in the Marshall Islands Arsa During
Operstion CASTLE -

103 Commander in Chief
U, S. Pacific FMliet
e¢/o Fleet Post Office
San Franciseo, California

1. Raferences:

s, Qeport, "Radloactive Debris froa Operstion IVY," New York
Operations Office, AEC, NYO-4522, dated 28 April 1953.

b. Dscusaions detween Commander Joseph L. Hall, this heade
quarters and Captain Charles B, Martell during Pebruary 1553.

2. Reference la presents basic information relative to the radio=-
logical hatards introduced into the Pacific ires s s rasult of Oper-
stica IVY. Reference lb involved a discussion on bdehalf of the cog-
nisant teshinical section of this headquarters relative to the desirz-
uility and need on Operstion CASTLE for atoamls cloud treacking outsids
the immediate danger ares, sazmpling of drinking wator on distant atolls
and ovscuatiocn of native populations.

3. As a result of the dscussions indicatod in reference 1b and
oa tho substantial redioclogisal documentation of rofsrenge

1a, this headgquarters docs not plan to mount spocial afforts in sup-
port of the above listod safoty mcasurcs during Oparation CASTLE.
It appears that it woald bo unrcalistic %0 assusc hcalth hazards of
s mgnitudes -soajosturcd or anticipated during thy planning for Qper-
stioca IVY, In addition, oconczmy of forces and oquipment, 3spcci:lly
in viow of the reseat reductions {in fiscal yoar 1954 service budgcts,
distate & polisy of austority in all phascs of tha opersticn. s a
consoquency, all CaSTLI QOperations have beva roduced excupt whoro poe-
itive evidence indicates a reascanble need for & mjor effore.

ke Although tho itoms in question 1re not progriamad & special
operations during C.STLE, cortain other aspacts of thu rmdialogienl
safety plan do provide a roasocmable and safe compromise. Specifically,
these are as follows:
a. Eutorim cloud tracking, 2 affort will ba mada to

Inecl 1 to TAB "C" 2 -



UNITED STATEZS PACIFIC FLEZT In reply refer tc.
Hesdquarters of the Commander in Chief CINCPAC Flle
mi-1
Ab=3
Ser 001355

31 Oct 1953

From: Cosmmander in Chief, U.S. Pacific Fleet
Tos Cozmander, Joint Task Force SEVEN

Subj: miﬁoioaeu Hazards, in the Marshall Islands Ares During Cperation

Ref: (s; CJTF Sesret 1tr J=3/903 X 729.3 of 30 Jul 1953
(b) US AEC New York Operations Office Report NYO=4522 on
"Radiocactive Debris from Operation IVYI™ of 28 apr 19553
(c) CINCPAC Secret ltr FFl-l alé=l Ser 0035 of 22 Apr 1952
(4) CJTP 32 Secret 1tr of 14 Jul 19525 Subjt "Safety Measures
Operstional Phase of IVY.
(o) CINCPAC Secret 1tr MFl-l Ai=) Ser 0073 of 25 iug 1952

1. Reference (a) sets forth pre\iminary planning of CJTF 7 regarding
rediclogical safety msasures pre.osed for Operstion CASTLE in relaticn
to those impleasnted for Operation IVY, and requests CINCPACFLT commants
or suggestions in order that tssik force planning aay be realistic and
mtually agreeable to all conserned. For comveaiant refercnce, the task
force plan is suamarized in paragreph 2 bulow,

a. No special efforts will bde implemented by JIF 7 in suppert of
the following safety zeasures:

(1) Atomis cloud tracking cutside the immediate danger area.
(2}  Sempling of drinking water on distant atolls,
(3) Zvacuatioca of native populations.

b, The conslusicn to discontinue the above -"tot;éouu.ru (estabe
lished for Operstion IVY) is bssed on the following fastors:

(1) Discussicas between cognisant sections of both headquarters
during February 1953.

(2) Raliance on the substantial radiologisal documentaticn ob=
tained for IVY in reference (b).

: (3) Appareat unrealisa in the assuzption of health hazards of &
sagnituds coajectured for IVY. s

e-3
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3-3/903 729.3 | 30 July 1953
SUBJECT: Radiological Hazards in the Narshall Islands irea During
. Operstion C.STLE

determine information rclative to the forecasting of heavy saccndary

- fall-out on the shot site. This wlll be accomplished by s smll nuse
ber of TB-29 flights up~wind froa the shot site to a distance of zpprox-
imtely 600 miles. Sincc the up-wind direction will, in gecersl,
be toward the populated atolls, minor xdifications in -ireraft tricks
should provide sufficient informstion on conditiocis in thoea zress.
hAlso, certain specified aircraft operating in the arcs of the tests
after shot tine will be in peaitions to provide reascnzble indic.tions
of sctunl cloud movemonts. In addition, as ca Qperationm IVY, tha Task
Forse Commander will issue pre=shot foregasts of aloud trajcetcrivs
and fall-out areas and will centinuw suech advisories with post-shot
analyses of the sources of information avallabla,

b. Refercnce drinking water sampling 4t distant stells, ex=
isting equipment could, on 2 limited basis, be divorted to suwch & post-
shot effort in the event cogent and ocapelling rensons arcss roquir-
ing sach 20tion. Past experience indicates, howevor, that such sctica
is nacessary caly under extroas conditions.

¢ Resferencas evacuation of native popul.tions, no task force
equipaent will be aveilable for meh an operation. Considerstion of
populated islands will, however, be one of the major factors in the
Cocamnder's desision to shoot, end will be considerad in its ralation
to forocast winds and fallecut predistioas.

5. Thie commind is sonstantly faced with cozpromise botween the
necessity for csrtain offorts and the limitations of forces and squip-
ment availabls to ascomplish objectives. Your ccamoats or suggestions
in ccascna..ce with the above are requestod in order that task force
planning aay be realistisc and mutually agreeably to all concermed.

. - s/Robert H. Cushing
t/ROBERT H, CUSHING
Colonal Usa

netg Chiaf of Staff
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of inhabited islands and of surface and air units of the Pacific other
than those of JIF l32. -

(2) Take all possible zeasures to zinimize hazards to inhabi-
tants of populated islands of the Pacific.

b. Reference (e). CU!CPAC directed CINCPACFLT tot

(1) Assune camplete —ecpansidility for CTNCPAC and take such
sction as necessary to provide {5r the safety of all units and populated
areas of the Praific, except those attached to JTF 132, incident to the
hazards introdused by IVY,

(2) Keep CINCPAC and CNO informed of the provisicns for safety
to be taken in the Pacific.

5. Basic Safery Advisory for IVY.

8. Reference (d). In compliance with reference (c), CJTF 132 ad-
vised CINCPtS as follows:

(1) ™ith respect to the probability of heslth hazards, it is
concluded that:

(2) The extstence of such & hazard at Ujelang is a possi-
bility and therefors it is recommended that CINCPAC prowvide a capability
for the tamporary evacuation of the native inhabitants,

(b) Alir routes through "ake may be affected for short per-
fioda of tim.,

{2) U.ing weathor as a msjor safety measuro, KIXY shot would be-
dotonated at a “ine whaa vind conditicas present minimsl health hazards
to inhabityd islands, air and surfice traffic routes of the Pacific.

(3) Parthar infcrmation relative to radiological hazards -would
be dispatched “c CINCPAl Ln advisory moss2ges as follows:

fa' At K alhus 9 hours = & svemary giving the prognosis eof
the atomis cloud 4miesncry £330 the initial 7i-ncar oriad, ineluding
best estimntes of hazaras ¢9 air and surface rouvis \g ¢ radsafs oute
lock for Ujolang.

(6) M te K plus 8 days - & daily summary (2000 locl tizs’
of radsafe informotion based ont :

F NG
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o) Policy of austerity in all phases of the operation dictated
by . ¢t rodustions in fiscal year 1954 survice budgets.

c. Spocific aspects of the proposed plan, which are coasidercd to
provide & reasonablo and safe compromise are as follows:

(1) Clecud tracking will somprise:

() ™B=29 flights upwind froa the shat site out to approxti-
oately 600 milas for the purpose of forecasting heavy secondary f£:ll-out
on the shot site w'th deviations in aireraft tracks to provide informatic
on conditions in populated atolls aear the upwind sestor.

LY Use of specilied aircraft cpersting {n the test area
after shot time to provide reascaable indications of asstual cloud move-
sents. .

(¢) Pre-shot forecasts of cloud trajectories and fall-out
arsas with the continuation of sush advisories by post-shot analyses of
inforssticn from available scurces (sams procedure used for IVY).

(2) Sampling of drinking water st dlstant atalls will be cone
ducted as s past-shot effort only in the event of rediclogical condi-
ticns requiring such astion.

(3) Bvacuatioca of native populaticas is not planned for JTF 7
effort dus %o wmavailability of task force equipment, However, consider—
ation of populated islands will be cne of the msjor factors influencing
the decision %o shoot.

3., Stnse IVY provides the sale criterica for the present determination
- of adequate safety precautions for the Pscifis area incident to thermo~
nuslear tests, 48 18 considersd appropriate o review the mesasures io-
plonented for that speratica. rFor this purpose, the basis directives,
advisories and precautions pertinent -to IVY safety are briefly outliined
iR paragraphs A through 6 below.

& Rasi¢ Dirsctives for Safoty Duping IVY.

8. Raferance (e¢). In consonance with the JCS deeision relstive to
responsibilities during future tests at the Pacifis Proving Ground, CINCP.
directed CJTP 132 to:

(1) Adviso CINCPAC at an appropriate time of special hazards in-
volved in the tests and appropriate precautions required %o insure safety

3 ¢ -4
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danger ares, the proposal to mount no spedial effort in this benalf ¢
viewed with concern for the following reascns: N

(1) Cn the basis of IVY reports received to date, no criterieca
exists for sssuming that significant fall-out hazards from atoaic cloud
concentrations will arbitrerily limit such poseibilities to within the
confines of the relatively emall danger arsa now established.

(2) During IVY, almost every atoll and island in the Trust Ter—
ritory was surveyed by alrborne acnitoring as descrided {n riferencs (b)
even though negative or insignificant residual rediation was anticipated
for the most part. For CASTLS, it is planned to provide the saze capa-
bilities ostadlished for IVY, but actusl acnitoring flights will be imple
manted only in regicns where & probability of fall-out is bellavad to
oxist. Since the movoaent of signifisant rediocactive clouds is s mejor
fastor in the definitica of preeise areas where fall-out my possibly
ocour, it is aovident that actusl cloud tracking is essantial %5 dater=
aine appropriste acnitoring flights subsequent to esch CASTLZ shot,
Although it is realized that sixzilar informatiocn can be cbtained to scme
degree by cloud trajectory predictions based on sstecrological observa-
tions and continuous menitoring at fixed stations, such prognostis re-
ports and those limited o predetermined locaticas will not estanlish
all possible fall-out regions in the Trust Territory., Coasequuatly,
1t would be necessary to repest the extensive aerial surveys flown dur-
ing IVY if caloud tracking beyond the imnediats danger area by task force
aircraft is discontinued,

(3) During prognosticaticn of special hasards ineidant to IVY,
intorferensce with air routes through "ake was consluded to be & possi-
bility. Although no interferense astually resulted from that singular
instance, CINCPACFLY has no factual data which would eliminate the poe=
sibility of this potential hazard during CASTLE. Tharafors, it is con-
sideraod that cloud treaking is ths only positive msans of guarding
against this hasard with g view toward punctual initisaticn of appropri-
ate safuty msasures in the event of its materislization.

(4) CINMCPACFLT does not concur with the coasiderstica that the
plan proposed {in subparsgraph 2¢(1) above provides & ressonabls and safe
compromise for the following reasonst

(a) In view of the fact that “B=29 flights will be conducte
upwind from the shot site and are for the purpose of forecasting fall-out
on the shot site, it is not apparent that this zessure will aid in deter-
mining conditicns in the sigrmificant dowwind secter (predicted cloud
passage area). Conditions in the populated atolls near the upwind sectsr

$ Cc-)
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1. Claud tracikdng to 1000 ziles in the significant
quadrant, prohebly northoast {roz zero point,

2. Monitoring of water ssaamples froa certain inhabited
atolls to s radius of spproximately 600 milos.

3 R;dioio‘iul reports froa fixed weather stations.
é. Safety Messures in the Pacifis Ares Quring IVY.

S
2. In-order to provide for the safety of aresas and units octher than
thoae assignod Lo JTF 132, CINCPACFLT isplemanted tha following mnezsures
for IVY:

(1) Texporary evacuation of Ujelang by & PACFLY vessel.

(2) Airborne surveys of the Hawallian, Marshalls, Caroclines and
Marianans Islands supploaented by ground checks as practicable as outlined
in refarence (b).

(3) Pln badge survey of ™aics and Johnston Islands.

(L) Reconnalssance flights (by security aireraft in 1C 132.3)
to clear itinursnt shipping froa the predicted sloud passage area ocut to
800 miles on M minus 2 and M ainus 1 days.

(5) Informud the CAA Ninth Regica administrator about the poe=
- sibility of intorfarense with air routes through ™ake for short pericds
of time (& probability concluded by CJTF 132) and made arrangezents for
closing or modifying these routes ca short notice in the eveat such actis
becans essential.

(6) On the basis of redsafe advisories froa CJT? 132, the Kwaj=
alein=Cuas air route wmas closed froa ¥ %0 H plus 24 houwrs for LIKE shot

oaly.

(7) Por operstional reascns a8 requssted by CJTP 132, both Kwa:
aleda and Eniwetsik Air Bases were closed for short periods before and
after such detenaiion.

7. Cocments on CASTLE Radioclocic Lot sed CJT? re-
graph < above.

a; ™ith respect to atamic cloud trecking outside the inmediate

A C-¢
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in the Marshalls, units of JTP 7 would be required to accamplish this
emargency measurs upoa the requast of CILICPaCFLT. -

d. Advisoriss issued by CJTP 132 during IVY (par:graph § cbova)
wora eatirsly satisfactory and are similarly deeisred for CASTLZ sublcet
to the doletion of unrcalistic zeasures by mutual agroacmsnt. Althcugh
hoalth hazarda of the magnitude surmised for IVY appear unwmrrzntced on
tha basis of that singular uxperienco, it is considured that zany downe
ward rovision of the safaoty msasures izplamented for IVY should ba jus=-
tifiod with rafarencs to scicatific findings tending to support this
surrent radsafe concept. To determine sdogquate CASTLE precautions,
CINCPALTLT desires recommendations from CJTF 7 whioh include a full
evaluztion of aossurcs instituted for IVY 28 sot forth in pcragraph
6 above. In such analysis, it should be bormo in mind that CINCPACFLT
has previcusly agreed to conduct airborne mocnitoring (subparagraph 4a(2)
above) in coeperstion with the Atomis Znergy Commission.

o. Refereace (c) and (o) as briefly autlined in paragraph 4 above
constitute basic CINCPAC diredtives issued for Operation IVY. It (s
contesplated that the basic policies in these references wll bs retained
for CASTLR and reissued as new directives prior to the oparsticns.

f. Prior to IVY, CINCPACFLT requested information on the long rangs
detection prograa sponsorsd by the U. S. Alr Force Office of Atomic Tests
(HQ USAF WASHDC (AFOAT-l) which ¢ould be used to advantage in ths radic-
logical safety prograa during the operation. This request furtiar pro-
vided for AFOaT=l to furnish any information that might be obtained on
the locstions of the clouds froa the IVY explosions and the calculated
intensity in thess various Pacific flights oade by aireraft aquippad witz
air filter devises. In genoral, the intensitiaos rocerded werc insigni-
ticant snd thase flights reflested no pattom of correlation with the
actual atomis. clond tracks., In view of the AFOAT=1 cooperation received
for IVY, ib.4is suggosted that AFOAT-]l be roquastad to supplament .JIT 7
trosking 4n erdesr t0 provide information of s dugree essontial to CINC~
PACFLT for the discharge of his rosponsidbilities incident %o Pacific
safoby.

g+ Under the proposed rsdsafe plan, the daily information summaries
for tho post-shot weak (subparagrsph Sa(3)(b) above) would be based caly
on rediological roports froa fixed wather stations. Conslidoring the
minute nuaber of such stations in relation to the vast uxpanse of ths
Pacific ares, thess roports will not be nearly as roliablo a3 those dure
ing IVY and will hava no value in arcas beyond tho vicinity of th: woatha:
stations,

c-9
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presant lsast concern since they are situated in & sotuntially safo -
raogion. ’

(®) Eniwetok and Biidini (shot situs) are the oaly populated
atolls inside ths dinger aref. Units assignod JTF 7 will be tas only
forees oparating insids the danger arca. Since tho safety of JIF 7 and
the shot sitcs is tho rosponsidility of CJIF 7, eloud tracking ~ithin
the dangor araa will not provide information useful to CINCPACZFLT in the
discharge of his responsibilities for the safuty of other units and pop-
ulated i{slands of the Pacific.

b, CILNCPACFLT concurs in the plan to sample drinking water only if
required by radiological conditicns (proposal in subparagrph 2¢(2) above
A sampling prograa of thc degree aounted for IVY is act considerwd nccss-
sary for CASTLE.

¢. In the formuletion of redsafe necsurss £or CASTLE, every effort
should be made to elizinate the necessity for evacuation of native pop-
ulaticns. The tesparary evacuation of Ujelang by a PACFLYT vessel dur-
ing IVY was ixplezented by CINCPACFLY upon the advice of CJTF 132. In
reference (d), CJTP 132 &oncluded that the existence of a health hazard
at Ujelang was & possibility and recommended provision of an evacuation
capability., During a preliminary survey of Ujelang to study the situ-
atioa and make plans, the capability for evacuating natives aon short
notice was concluded to be imprscticable, and s planned orderly evacu-
atica was considered to be the oaly logical solution. The decisien to
evacuate Ujalang was predicated not only on redusing health hazards to
the indigenes to an acceptable minimum, but also to protact tham Iroa
possibls rediaticn hasards beyond the shadow of any adverss reflacticns
on the U, S. Government. Freca the proposals and conclusicns in the
CASTLE RodSafe Flan (subparagraphs 2a(3), 2b(2), and 2s8(3) above, it is
appareat that IVY technical end oporaticaal expericnce indicsztas real-
- {stis planning may be based on the pramise that no significant health
hasards will exist in Ujalang or other populatod atolls. Accordingly,
it is considored that planning in this raspuct should include the fol-
lowing basie premisaost

(1) The decision to shoot should be roached with the under—
standing that no health hazard to units and populated islands of thre
Pagifis or radsafe conditions conducive to possiblo adverss criticisa
will onsus.

(2) CJT? 7 adviscrias on appropriate safuty precautions inci-
dent to CASTLE will not contain conclusicns requiring ovacuation of pop-
ulated islands, ’

(3) In tho ramote circumstance that axtrame posteshct cond&fz‘.a:s

develop a necessity for the tamporary dvicustion of any popul .ted Ls.ond
C -%

-



HRADQUARTERS
JOINT TASK FORCE SIVEXN
rashingtcn 25, D. C.
-J-mqo.a 3 Dececbsr 1953

SUBJECT: Seheduls of Nessages Concerning Detonaticns During CASTLE -

01 Coomander in Chief, Pasifis
Navy No. 128, o/q Flset Post 0ffi6é
Saa Franciseo, cﬂUemu

l. In ordar that you zay be kept informed of developments dur-
ing the operaticnal phose of CaSTLE, cperational priocrity messuges
will be sent to your hoadquarters prior %o and subsequant %o the deto-
natioca of eash of the weapons and deviees in agcordange with the fol-
lowing schedule:

a. DeDay mnus 5 days:
(1) anticipated time of detcnatios (GCT),

(2) Informaticn relative to elosing of Eaiwetok and
Bldal air dages.

b. Eelsar slzus.ls houre:

(1) Porecast atomie oloud trajestory fop the initial
72 hour period after dotonation.

(2) BRadiological outlook for u;&ﬁ populated atolls,

(3) Lﬁmipatod radiologioal impact on air and surface
rcutco. ingluding recommendations rolrtive to alosing routcs.

. @s HeHour plus 30 minutes)
(1) Bact time (GCT) of detcaaticn.
(2) Ssfety of perwcanel.

d. Dsily at 2000 hours local starting on Delay and continue
ing until significant information ceases.

(1) Vorifisstion or revision of atomis eloud trsjectory.

Incl 3 to TAB nC“ C -ir
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h. It is understood that recent develo.zaonts indicate that only
a very sall portion of tho radicastive snergy ganaratyd by the LIXKE -
detonation has been rocorded in the process of continuous fall-out
aonitoring ext:apolated to tha presont datu, AS & presult, two possible
conclusions have btoen formcd. First, rosidual radicactivity iy still
scattured abova the tropopauss. 3Second, mjor fal-ocuts hnve occurred
on the open sca which have gonc undstoctod. To gain aore knowledgs of
tha sacond factor, thc AEC proposes t0 place gummud papor collectors
on various naval coatrollad ships transiting the Pacific during Cpera-
tion CASTLE. Ia view of this devalo.mont, it is considered unwise to
place too strong a reliinca on tha substantial radiological documenta-
tion obtained in reference (b). :

8. Reoproduction nnd nunbaored distridution in local saries are author-
{zod whan total additionul distribution list is furnish.d tho issuing
office.

s/H. G. Hopwood
t/H. G. HOFFOOD
‘ Chief of Staff

C¢l°



HEADQUARTERS
JOINT TASK FORCE SEVEN
Washington 25, D. C.
...1.3./729.3 ' 11 Cecexzber 1953

SUBJLT: Safety Ueasures During Operstional Phase of CASTLE

10: Cozmander in Chief, Pacific
c/o Fle st 0ffice
.Saa? , California

—

1. References:

i. C.m 132 Secret lettar, subject: "Safety leasures [ur-
ing Operaticnal Phase of IVY", dated 14 July 19%52.

b, CJTP SEVEN SecFet latter, subjbet: “Scheduls of Uessages
Concerning Detonations During CASTLE", aud 3 Decamber 1953.

2. It s anii.eipuod that the shot hazards introduced into the
Pacific Area during Operation CASTLE will, with one exception, closely
parallel those. mcuatmd on the IVY-MIKI shot. The zception is
expested to occur, due to reduced Jield, on the ECHD shot at Eniwetok
Atoll., Accordingly, the genersl {nformation prosented in above ref-
srencs on IVY safety mcasurcs, and restated balow with pertinant modi-
fications, is ceasidurod applicable to Operatioa CASTLE.

A -Tth respoct to the probability of fall-out hazards, it

is concludod that the existance of euch at UJILANG i3 & romote possi-

w*-!. MM a% othur islands in the vicinity of shot sites
seasidarod Tary Femoby. Tho impsct of fall-éut on populatsd Lslands

u.u. m o&mm factors in the task forte commandor's docisicn
w1l be considared in its relation to forucast winds and

; conditions. In tho event that cogent and compel-

uu past=ghot rexsons arise requiring teporary evacuition of nctives,

tasik forus gecurity ships wdll be aide available 20 CINCP4C for this

. purposd. Psrscmnel with Trust Torritory administration and interpre=-

:;;ion aperienca would bo required froa your sammand to supervise thnis

ort. . J

% Althow various uncoren.nﬁci"o:d.u {n prodetamining
the tmjnf.on of an atomic cloud with resultant radionctiva fall-out,
all posgible measures to minimizo health hazards will ba taken by this
compand, CJ7TF SEVEN will uso weather as & major safety cmoasure, deton=-
ating the shots at 3 tins whon wind conditicas prosaant ainimal hozards

Incl 4 to TaB "Cn e -13



J=3/300.4 3 Decezber 1553
SUBJECT: Schedule of lisssages Cemom:Lng Detonations During CASTLZ

(2) Verification or revision ot radiclogical outlock
Sor_native populatad atolls.

(3) Verification or rovisicn of radiolcgical impact on.
air and surface routes including reccamendatiuns ralotive to upaning
air and surface routos.

2. In addition tc these schedulod messages, you will be infcrmed
as quickly as pcssible of any unexpocted and significant dovelcpocnts.
If this plan of notification does not appoar sdaquate, it is requcsted
that ycu indic:te your dosires to this headquarters.

s/P, . Clarkson

t/P. ™. CLARKSOM
Major Guaoral, U.8. .ray
Coonmander

c-/2



HZ.DQU.RTZRS
JOINT T.SK FORCE SEVEN
v7ashingten 25, D. C.

J=3/729.3 | 11 Docazbar 1553
SUBJCT: Radiological Hazards in tho larshall Islanda .rea During C..STLZ

0¢ Ccomander in Chief, U.S. Pacifie Floot
o/= Floet Post Offiza
San Erancisec, CaJif.rmia

ag-
1., Raferencess

a, CIDICP.CFLT SICRET letter, subject as above, datad 31 Ceto-
ber 1953. ’

. b.  CJTF SIVEN SICRET lotter to CINCR.C, subject: nSchedule
cf Uessages Ccacerning Detonation During CL.STLS,"™ datod 3 Decembar 1953.

e, CJIF SEVIN SICAET lettar to CINCP.C, subject: "Ssafety
<eagures During Opersticnal Phase of C..STLE," datod Ll Docezber 1953.

2. Informnticn presentoed in your lettar has bean consicaered in
the rovised C..STLS radsafo plsk (rafaroncels). C.omaats cn critieal
paragrephs ond detadls ca prizary mattars of inturest are prosanted
balow fer your infcrontica.

3. ﬁhtoms,!. pargraph 2 cf your letter,

3 In scasiderati:n of your respoasibilities and beetuse of
othes-¥aMk force developmants sinice July 1953, the clcud trreking effert
cn Operetilif GASTLS Has becn tugmentod. It 1 ¢hAsidsred that the creas
of ocat eunsern, in soquencs cf pricrity intorist, are as fcll.ws:

- ¥(1) The dewa-wihd (tredd wind) roglca frea Greund Zaro
(GZ). This ares would include beth the task foree eamp at Zniwotck
and the native pcpulstad 2toll of Ujelang.

(2) The up~wind (trnde wind) regica frog GZ. This is
the region fixd whidh seccndary fallout could ceeur rn tha task . rce

carp sito.

(3) The up~wind (trade wind) rogi.a fr-m the native pcpu-
lated atdlls in the scutheast quacdraat. This area i3 of ccacern fir trne
sane resson as Ja(2) abovo, but ccnsiderad cf less pricrity due to its
core faver-ble lceatica with respect te GZ. '

to nen
Ine) 5 TAB e 5



J=3/729.3 : _ 11 Deceaber 1953
SUBJECT: Safety Ucasures During Operaticnal Phage of C..STLE

to inhabited Lelnnds and air and surface routcs of the Pacific. Dur-
ing the pre-shot and post-ahct phases, CJTF SEVZN will advise CINCP.C
“of sy unforeseen hasards, which aay develop during the operaticns,

and will recommand appropriate precauticns by dispateh of advisory mes-
sages as indicated in reference lb, T

. &~ir and surface routes through Wake and the Marshall Is-
lands zay be effected for shopt pericds c¢f time, Pertinent information
supporting actica relative ta closiig and opening sush routes wdll de
included in advisories to your hesdyuarters (reference 1b).

d. Reccnnaissance flights by security aireraft of 7C 7.3 to
clear {tinerant shipping frca the predicted cloud passage area up to
600 miles oa shot minus 1 to 2 days will be sunducted in the signifi-
cant fallout quadrant,

3. In the interest of ainimizing hasards in arcas and units other
than those assigned to JIF SEVEN, ({t is reccamsaded that the fcllowing
measures, similar to thuse inplezented by CINCPACFLT for Operatica IVY,
again be taken with facilities at your disposal:

a. airborne survey of significant Pasifis Islands, supplecented
by ground checks as prectisable, in coopemtion with the Atozis Tnergy

b Pila badge survey of Make and Johnstom Islands (extended
to inelude signifisant native populated atolls).

e. Ldvance ecordinaticn with the C.. .dainistrator on possi-
ble interferense with air routes through Yeke and the Marshall Islands
fcr speeified perivds of time, and arrangecents for closing or aocdify-
ing these routes va short notico in the eveat sush astica bes.mes essen-

It is also anticipated that, for cpemtiinal ressons, both Eni-
and Bldind air bases will be closed fur short periocds befcre and
or eash detomaticn, /ppropriate adviscries to your headquarters
inclade informaticn supporting these actions.

de u&ﬂ“‘ coordinating fur Headquarters, USAP (.FOAT-1) sup-
of tracking by supplying rsdiulogical data frwa varicus Pacifi
. separate communicatica this support has been requested
cDcr.CrL.e.

Le CIMCP.CFLT will be informed by soparate ccamunicaticn of de~
alls pertinent %o the ab.ve infurmaticn. -

BB

i

i

[ 4

./Po ¥, Clarksca

t/P. 7. CL.RXSON
mJQr del!'ll, U8, Iy
Coamander



J=3/729.3 11 Decesber 1553
SUBJILT: Radiological Hazards in the Usrshall Islands .res During C.STL:

8, Refarsace paragraph 5, your letter, similar adviscries (ref-

eroncu 1b) are planned again far Operatica C.STLI. Particular attenticn
-i8 invited tc the H minus 18 hour sessage. Dus tc sh.t tiics in tho
early mcraing hcurs, and the nccessity for final shit docision brief-
ings t. take place after 21l daylignht woather inforaitivn has baen col-
lected and analyzad, it is ccnsidered that a tantatiwe H ainus 18 hour
planning forecast is nocessary., Ia the ovent the H ainus 18 hour fore-
cast is signifisantly in error, & aodificatica advisory will bo dispatch-
gdhattar tho c.coander's final shot decisicn briefing at abcut B sinus
ours. - : M

L 4
LS

8. dcference paragrsph 6, yuur letter, tha fullcwing ccmmants
and reccmmendaticng are msden -

a8, Tomporery evacuatiua of netive populated islands is act
recuvanondod a8 2 pre-shct miasura.

be «lrbcrne survey of tha Hawailan, :farshall, Carvline wnd
Jarianas Islnnds, supploconted by gruund chocks as practicabla, in cce
speratica with tho .tuals nergy Cuanleeicn is eunsidered g valucble
sdjunct to the rmds~fa plan, Overlsp cf infcrmatisa in suppert .f this
offort will be furnished by CJTZ SEVEM tu the .EC reprosontative in the
Fcrwnged .r3a soch that actual survey flighte will be ncsess ry valy ia
the avont fall-cut i3 furecust or knowm t0 cxist in tho -rea in quose

8. It 4s cnsidored that sush cuveruge is racticably 1nd wll be

oxtrenoly useful ¢. ~ll c:amnnds and aguancies ¢.aserned with cleud tro-
Joctery analysis in tho Preific .1ea,

6. Mlx badgo survey of ""aku and Johnst: a lslands, This type

survey is o.asidered desimbley if for n. (thupr posds o than tc previde
~praitive evidence that nc ccataninaticn was easiuntared, Since the fla

badge.4is. ¢ nsidered the coly legslly acscoptable rverrd £ radicticn axe
posure, it is suggestad that such a survey shculd be axtended tc signi-
ficant aatdive. populited 18clle, .. If deslirsd, task fopge fila badge sup-
My ead pruBaseing faclilitiss san be snds avajlabla %2 assist.

vt gan T -

d. Resconsissance {lights by socurity airereft cf 1G 7.3 to
clear itinerant- abippiog fr-a the predicted 3loud passago area up tc
600 miles on sixt minus 1 to 3 days are c.asidered & valuable radicl.gl-
ocal safety precauticn, Such flights ere planned again fcr C.STLZI. IR
is suggested that, in the interest cf reducing the nuabaer cf snips .
be cleared fr a the area, CINCP.CIFLT effoct apprepriate advance diver-
siona of surface shipping whersver practicible. .8 a first agproxioa-
ticny 4t 48 ocasidered that the sectir ired cantervd .a ground zerc
clcckwise frea 225Y true to $0° true, maxisum distance 500 nz, shculd
be avoided o shot day. Task foree advisorigs oay da usyd by CINCPAC
t. inform oporatiinnl ceatrecl authcritioes of further ruting codifice-
tins as required,

e, It is anticipated that raocummendatiins will ~gain de mde
by this headquartars reference clcsing of air pcutess C.onsequantly, the
Cn ddinistrater sh.uld b infiroed . f poasible interferance with alr

’C"1
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SUBJECT: Hadiclcgical Hasards im the darshall Islands ‘ros During C..STLS

' (&) ~ir and surface routes through —ske and the ‘arshall
Islands. These sreas ira ccnsidered cf liast pricrity becauss of sep-
-arate advance plans tc close r swaep the acst questi.nables araas,

b. Cloud tracking has been plinnad czceerdingly 28 focllows:

(1) In support of 3a(l) abeve, starting at H Hour, cne
aireraft will meintain & holding pattern -for approxdimately § heurs downe
wind from GZ to astablish the drift .f c.ataminati.n toward Zniwetck
and/ur Ujelang. In additica,~the cloud saspling teaa will repcrt cn
drift and intensity of 11l segnants cf the cloud frca H tu H plus 6
hours. Further, it is planned that all cperati .nal ead test aircraft
will repcrt any enccuntar with radiatica while ungagod in their rssigned
flight nissi ns. The totallity cf informeticn above, toguther with the
forecast tr- ectiries, shculd be sufficient to prosent A reas.nably
clear indicaticn <f future develc mants Jf the sloud, and i{n sufficient
tice to verify decisicns relative to safety of persomnul outside the
shet srea. This informatiin will alec be used to formulate a decisicn
relative to tha alr and surface ruutes through the .orshalls,

(2) In support of 3a(2) above, from approximately H lus
S hours tc H plus 12 hvurs, cne airereft will search up-wind in a 30
degree sector,. apex on.G2, and centsred on the aversge trade-wnind for

approxizately 500 M. .

(3) In support of 3a(3) above, from approximately H'plu.-
12 bcurs to H plus 18 hours, cae tirsraft will search up=wind {n a 30
degree sector as aocove, with spax on Hongerik .toll.

(4) In suppert of 3a(L) abeve, from approximately H plus
18 hours to H plus 24 houre, cne airoraft will be vectcred alcng the
routes through "‘ake, or thrcugh the area forecast tc de up-wind frez
these rcutes, as appropriats,

(5) Twc additicnal aireraft 2re plannaed to search frono
H plus 2L hours to H plus 36 heurs, and froa H plus 36 hours to H plus
48 hours, Thao flight trasks of these airercft will be detormined after
thae shot and ..11]1 be based upon the results of the first 24-hcur pericd
"and fcrecast astecrologicsl sunditicns.

8. Other features 5f the task force plan remain unchanged
axgept that appropriste occamonts relative tc native evacuaticn ars pro=-
santed below as they &pply to pertineat paregraphs c¢f your lotter.

Le Refarence parigmph 4, your lecttor, acticn has been taken %

inform CINC?.L by refervnss lc of the huzards to bu intr.cduced intc
the Pacifis .rea during C..STLES, :

2 Cc /b



'J.3/729.3 ) | 11 Decezber 1953
SUBJCT: Radioclogical Hazards in the iarshall Islands .rea During C..STLZ

probakly be engagod in Zanger area evacustion efforts. In the event
cogent and compelling post-shot reascns arise requiring teaperiry evacu-
Wtiom of any popul-ted island in the liarshalls cutside tha danger area,
the task foree security ships would have tc be used. .

“f+ Reference paragreph 7d, aa avaluation of CINCP.CFLT IVY
measures is included in paragraph 6 above.

g+ Refarenco pars T2, astion has been taken to request
Headquarters, USWF (LFO.T=ly to furnish the desired informsaticn on
C.STLE. Thisg requast contained a recommendution for direct ccntact
botween your headquarters and AFO.T=l to arrange the details.

he Reference varngrach 7¢, augmentation 6: the clcud trcking
sffore dmdd d.lcviatf the difficulty: presented.

1. Pearagrah 7h, noted in its rckﬁoa to paragraph 73 2buve.

./Pn . Qarkson
t/P. 7. CL.RKSON

TV ZAawy
TTAFPOE

S
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J=3/729.3 11 Dececber 1553
SUBJECTs Radiclcgleal Hazards in tho Marshall Islands arca During C.STLZ

rcutes through Wake and the Marshall Islands for specified peri.ds of
tine and that arrangaconts shoulld bo made for elssing ¢r difying these
2outos ca shert nctice in the event such actica beeczes essantial., It
18 alsc anticipated that, for operaticncl reasons, beth Zniwatik and
Bikdini air bases will be closed £or shaxt peri ds bufcrs and sfter sach
detonatica, appropriats aivisories to CINCP..C will include information
supporting such astica,

7. Refurense paragraph 7, yeur letter, the commonts below refer
to the numbered paragraphs of your letter:

a. Reference par~grph 7a(l), inf rmtion froa atczis sh.ts
in lNevada indicato that clouds which reach the trepcpause ércp cut a
upique \nd aad e porti.a of the fall-cut at 3 distance .n the ordier
of 100 miles cr loss fr-a GZ. On the assupti:n (as on IVY) that the
tropopause acts as a trapping barrier for all ccataminati a at or abeve
this leval, it is expected thit high yleld shuts should similarly react,
extending perhapa to a slightly greater horiscntal distanse dus t~ the
fact that the Pacifis tr.p.pause height {s higher by approximtily
15,000 fest, On the assuspticn that the trepping actica of the trope=
pause 18 et se acmplete s tC prevent a gredual sifting of material
froa above it, the wide and distant ares soverage by NYOO of .. is
considered essential. The weak point of the first argunent lies in
the fact that, due to cperaticnmal Afficulties, none of the high yleld
shots in the Pasifis have been sufficiently documented in this respy:ct.
Consequently, our cperstional planning anticipates & romote pcssidility
of adverse conditicas cut ¢t populated atolla.

b. Reference paragraph 7a(2), it is suggested that the aug-
asnted cloud trecking effort cutlined above should alleviate the iffi-
culties presented.

¢. Refersnce paragraph 7s(l), the decisiocns %o shoot wdll be

reached with the understanding that no health hazaris %o units and popu=
lated islands of the Pacific are forecast. It is not baliaved the de=
eision can be reached with the understanding that no radsafe conditicas
condusive to possible adverse criticisa will easua. The differcontiation
made hore 18 due to lixitaticas on weathar and radsafe forecssting tacn-
aliques and dus o the many and diverse iaterpretations of radsafa con-
ditions whish are adverse,

d. Reference parmgraph 7¢(2), CJTF SEVEN pre-shot advisorios,
(based on foreesasts) will mot contain cocnalusions requiring evacuaticn
of populated islands to avoid & hoalth hasard, Informaticn will neces-
sarily be insluded relative to the precbabilitica of scaething less than
a health hazayd cccurring.

e. Raference paragraph 7¢(3), Iniwetok and Ujelang are ccn=
sidered thu most critical sites, and sineo contamination of these sites
will likely be & collatarsl cccurrence, all task foree ships will

e C-'¥
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Le Gonﬂrﬂ-l Flan.

a. ..orial monitoring of the Picifis .ros will be gain conducted
by aireraft oparting froa Kwmajaludn, Guea and Oshu. Support of the
oission at Kwajalein and Guaas will be providud by patrol zireraft from
VP=29, cad 1t Oz2hu by alreraft {roa Val..

b. Basic flight pattarns adapted for IVY (refarance (b)) =rz un-
changod and havay boen roproduced by the w20 i the SOPs manticned in
parngraph J. avova., Deviations froa thess p ttorns Are authorized if
desired by the ..2C Projact Officer.

C. ~ul represantatives for this progran have beon assigned to ten~
porary duty with Joint Task Forece SZVEN in tha Eniwetok/Bikini ..rea.
w8 indicated in raofererce (&), thase riproscatatives arc:

(1) Mr. io J. Bruslin Project Officer
(2) . M. 3. Cassidy ~88istant Project Officer

d. During aerizl conitoring operations, rediation moasurecssnts
will be 23de by alrcrift crews rather than by .ZC represaniativas.
This change is justifiod by the ral.tive case of Jgasurcasnts deoon-
strated during IVY, ~nd further siaplification of this equipcant for
C.STLI. These aorial scintill:tion instrusonts (SCINT.UETER) are being
assignod to partiecipating squadrons by the .EC Project Officers who
are instructing squadron personnel regirding their use,

e. lonitoring flights will be requasted subsequent to aach C.STLE
detoantion by the Project Officor on the basis of post shot davelopzenta.
«Lfter cagh dutonation, sertain survuy flights aay do elininctod if d-ta
froo zround install:tions confirm actoorological prudictions that fall-
out {n & givon area {s unlikely.

£, Groond monitors are being installed at Truk, Yap, Ponape, Kusada,
dajuro, Rongerik, Ujelang, *ake and idldway. ..t these stations, auto-~
mtis recorders will continucusly moaitor gomma radiation and count
any concentraticn of airborne raodicactive dust. .rrangupents havi baen
made for the attaondance of this oquipment by 'feathor Servicc or Tosk
Force porscanwl as appropriste. The axmeptica to this arrangement (s
{dway whers it is desired th-t nxvil station pursoanel suparviss the
installation, In addition to tha above network, th3 U. S. ..ir Force
(.70 T=1) has boan requostod to augment geama monitoring by reporting
from statioas st Oahu, Guam, luzoa, Tokyo, end possibly Ckimuwa, Steaya
and .achorage.



UNITED STATES PACIFIC FLEET  IN RZPLY RZFTR 10
HEADGUARTERS OF THE COMMANDER IN CHISF  CINGPACFLT Faz
Fr-l
ALL
Ser 00113
- 1l February 1954

-

Froa: Commander in Chief U.S. Pacific Meet
Tot Cocomander Joint Task Forece SEVIN
Coamander Naval Percu, darianas
Commander Fleet air Hayail
Comaanding Officer, Naval Staticn Kwajalein

Subj: Support of itomls Znergy Commissicn ‘iorldwide Fallout konitoring
Prograa during Operstion CASTLE

Ref: (a) CINC:ACFLT Secret msg 1902212 of Jan 1954
(b) CLICPACFLT Secret 1tr FFlel AL~3 Ser 00849 of 3 Oct 1§52
(c) CIICPACFLT Secret msg 2400082 of Sep 1952
(d) US AL NYKOPO Secret ltr HSi!S of 8 Sep 1953
(@) CJT? 7 Secret ltr J=3/903 undated
(£) CINCPACFLT Secret ltr FFl-l a8e6 Ser 001210 of 28 Sep 1953
(g) CLUCPACFLY Secret meg 3022212 of Jan 1954
(h) CINCP.CFLT Secret asg 2204312 of Jan 1954
(1) CHAIRPAC msg 2220202 of Jan 19%
(J) CINCP.CFLT Secret ltr FFle-l ill Ser 0073 of 28 Jan 1554

1. Reference (&) advised cognizant cocmanders that Pacific Fleet support
of the subject program will be generally similar to that previously ren-
dered during Operatica IVY as outlined in references (b) and (¢), oxcept
for & reduction in the airbornu acnitoring effort. It furthor directed
COLHASTAFRON to assist .EC Project Officors in prepartory zissions
pertinent to the Hawaiian .rea.

2. Purposs. This letter sumnarizes thao deteils of tha program and out-
linas the support requircd froa cognizant comandors. It furthar con-
firas carlicr planning and agrucaunts.

3. Basigzoupd.

s. This progrca is a continuing projoct suprortud by tho U. S.
Reather Buresu and othur governaant agoncics. a8 in IVY, wore dufinitive
coverage in tho Pacific during CaSTLE tests sorvos the dual purposs
of extanding Ail knowlodgs of worldwide fallout pattorns and issist-
ing CINCY.CFLY (a8 cgont Zfor CINCP.C) in dischrrging his reosponsibility
for safety in the Pacific .raca. .

b. Tho airborne and ground monitoring techniques pnv}ouu dos~
cribed in roforonca (b) have not basically changed sinee IVY., Since
tha A Nuw York Oporations Qffice has developud Standerd Opent‘.ns‘
Procedurss (SOPs) for tho usae of participating ictivitics, descricticons
of monitoring tuchniques are omitted in this lottar.

Incl 6 to TAR nC" e - 30 .
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8. In tho event of special circumstances such as ¢xtensive fallout
in & single area or cquipment failures, L Projoct O0fficors may desire
high priority air transpertation to that lecation. Such requasts should
be approved whun foasible.

he ‘r. Breslin, =3 Projegt 0fficer, will keap CINCP.CFLT informed
regarding the progress of the progrma through normal service communi-~
cation channcls. Reports from ground monitoring stations -~nd squadrons
maiing sirborne surveys will bo transcitted to the Project Officer for
evcluation, ‘{essagy reports froa the Project Officer to CINCP.CFLT
should include the following type of informmtion:

(1) Proposed scheduls of roquesite ~irbornc monitoring flights
subgogueat to each shot.

: (2) Completion of airborno monitoring flights including a

brief dascription of radiclogical conditions., Under normal circumstances
shars readings are genorlly insignificant, this report should indicate
the highaost reading (ar/hr) noted and a statemant that no significant
radsafe conditions ware encountered.

(3) Unusual conditions, Lf any, recorded at ground monitoring
stations. ,

(4) ~ny spocifl circunstances of interest to the safety mission
in the Pacific .rwa. '

5. Program Details for Kwajalein.

s. Roferences (d) and (e) portain %o cocplated arrangezsnts between
the LEC and CJTF 7 concerning JIF 7 support of the subject prograa. Ref-
arance (£) advised CJTF 7 that:

(1) For C.STLE, it is planned to provide the aircraft capability
- for airborne fallout monitoring both at Guam and Kwajalain for short in-
tervals after each shot, utilizing socurity cireraft (VP) as in IVY.

(2) For airbor.e survey in any aroi of tho Trust Torritory, it
is planned to utilize 1 to 3 patrol aireraft (VP=-29) oparating froaz Guaz
and/or Kwajalein as needed to fulfill this mission.

b. It is requested that Coamander Joint Task Poree SIVaN:
(1) Support the program outlined for Kwajaloin with task fcrce

aircraft and facilitios in accordance with previous arrsngeacnts azn-
ticned in subparagraph 5.a. abovse, :

c-a2



CINCPACFLT FILZ
FFl=l
st

- Sor 00113

. {2) Relcase requisitc socurity iireraft (VP=29) after cach shot
{roam Task Croup 7.3 to tha tazporary oparational contrel of COLN.VIUAUNAS
for post shot airborne surveys in the !arianas and “estern Coroline Is-
lands (1f required).

(3) * Conduet post-shot airbomne survays of the .inrshall and
Eastern Caroline I:Imm wiu; W-zv‘ﬁ.nnﬂ as requested by tha ..5C
Projest thtecr. o

(05 ‘!‘rani‘dt r?quuiwmromttm troa m ol Project Officer
to cmcr..cn.r. .

c. It ﬂ daosired thzt tho Ccmanding Orf!.eu-, Naval Staticn Kwzja=
lein provide FEI flights as prastisable to outlying ground conitoring
install:-ticns in the iiarshall Islands., Sinco the installstion at Ujo-
lang will by battcry cporated and unattendod, it is expected that at
loast cae flight to titls site Wil) Ve required after each shot. The
remining installaticns in tho darshall Islands are loccted at Task
Forco Meather Islards and are sttaonded by Tasic-Foree personnsl. Thore=
fore, flights to theso witos oty be Somdined with normal PR trips
scheduled tor mdppb of ‘weatifer mzmu.

6, Ppograd Details for Odams It is doaiﬁd tha& Cocmrndor laval “crees,
arianns supp o subject program for Guam in & manncr sinilor te
that rendered during IVY. Specific x-cqui.r-mu for CASTLZ are:

&. The ztonduct of posteshot airborne mrnnw the darianas and
Wistern Carolisné Islands with TP=29 airersft (fror Task Grouwp 7.3) aa
requested by the ALC Project OfZficer,

b, Positbis-atr-transportation-for thyARG-Assistant Project Officer
to Trol® anll Tajr 20r repatr of maintetings of "edquipmont at * 3¢ ground
monitoring stations. Reference (g) provided for preparator; requirements

© at these sites.

¢. The possibility that survey flights mmy be desirable in ireas
bayond the cognisance of COiNAVMARLANAS. If this eventuality material-
ises, the Project 0fficer will request aorial surveys in thg Phillip-
pines and/or Japan. If so, it Ls desired that CON.VIARI.NaS izplizeat

these surveys, with VP-29 aircraft if feasible, and make roquosito
arrengoaants with cognizant commanders of the areas involved.

7. Prograg Jetails for Oahu.

a. Refersnces (h) and (1) provided tho capability for airborne
monitoring in the Hamailan/Addway .res using aircraft frem Squadren

c1¥
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V=l which fulfilloed the IVY aission. Requisite instruments and in- _
structions for squadron personnsl were provided by the AEC Projact
Qfficer during his recent preparatery visit,

bs It is dosired thet Commander Fleet alr Haweii support the pro-
graz for Cahu using V=1 circpeft as outlined in reference (h). ier-
ial surveys, if required, should bc implomonted upoa direct roquest
Irom the AEC Project Officer.

8. Referonce (J) pertains to features of the subject program which
are useful only for documentation purposes. Sincse the results of this
feature are available only after labor=tory analyseis, it serves ac
use for immedinte evaluaticn of local radiological conditions.

He G, HOPYOQD
Chief of Staf?
Copy tot
CNO (Op 36) .
CINCPAC

~5C ".SHIC (DML.)

~EC NYXOPO (2 copios)
CJTF 7 (for AEC Project Officer)
CTG 7.3

COMN. . VPHIL

COMIL.VFE
CQRH..7 S, FRON
FO{T=1 YL.SHDC

CO NAVSTA Widwy
COLZTESTSEAFRON

VP=29

™=

AUTHENTICATED:

s/A. H. Olsen
t/an. R. OLSEM
Flag Secrotary
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| DNCOMING. LESSAGE
FROM: CINCPACFLT DTG 1202382 FEB 1954
JO: _ CJTP SEVEN ENIVETOK

“l. Subject is AFOAT=l CASTLZ Plrucxp;u'oa. mam J.cttcr OPNS
370,005 dated 23 Dec 53 and CJTF SEVEN letter J=3/729,3 dated 1l Dec
53 refer., In accordance with ay concept as stated in parsgraphs 7.a.2.
and 7.£. CINCPACPLT lettor serial- 001345 of 31 Oct 53, coasider best
use AFOLAT services can be obtained uy extending JIF tracking capabili-
ties in dowmwind sector. - Such use will prowide mﬂ i.ntomuon to
following nurcu for purpojes indium:

8s To CJTPF SEVEN-in upu&ty of- Winn to cmc?u:":.r on
special luaras md dangse aresas i.nc.uhat CASTLE.

b. ‘ro m sgva ﬂdu.to cnlulthn e-ta' !or dotiniticn of
predicted cloud trajectorias in areas outsidc the test sita.

Ge To AZC Project Officen in JTF SIVEN. for.more affsctiva
cmum of worldwide m.l.aut mnuoa.n pm .

¢ -p

2. !or abovo reasons propou tol.‘l.avl.n( m:\-r plrticip;tiam

a. Cloud truck in downwind sector beyond terminaticn of
JTF SEVEN cffort as diruotad by CJTF SEVIN. v

b. Time durstion and rogicn based on ‘post shot developaants
48 reviewed by CJTF? SIVEN.

6s Precision similar to efforts of JIF SEVEN aireraft.

d. Hessage reports of significant intensities to CJTF 3TVIN.
Readings below 10 mr/hr considered ineignificant and will be axpressad
a8 negative roports. Sush reports should include information which
confirms or othorwise aids CJTF LEVAN forecast atoxie eloud trajietory
for initial 72-hour period aftar datanation.

3. Poregoing pursuant oy coacopt th-t all roports pertinent to
hasards and dangor arocas ineidont Ca TLT will be ovalutted by
CJTF SUVEXM in formulation of appropriate safcty advisorics o CINCPACFLT.
Soparate ruports froa AF0.T or other agansics to CINCP.CFLT not desired.
Propoto CJTZ? SLVEN coordinntae dotails with .JOaT,

4o (Mow but raelitaed subjoct) Intonsitius below 10 xr/hr rocorded
by aFQ.T 2ireraft during normal routine aissicns aay provicy vnlucbla
docunentatioca for oxtonding Al knowlodgs of worldmwida fallout pattorns
even though insignificant for Redsafo purposvs. If A Project Officor
desirss such information consider ha should arr-nge handling vin aadll.

S. Roguast messags coamant.,

Inel 7 to ThB "C" ¢-32
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| DICOMTNG 1ESSCR
FROM: CINCPICFLT DTG 1902252 FB 1954
101 HICOMTZRPLLIS
INPG: N0, CINCPaC, GJT? 7, CTG 7.3 _

1. During forthcoming tests at Fniwetok and Bikini, AL dosires
automatis monitoring equipsent be placed at Ujoalang., This equipment
will be battary oporated and unatiended. Purpose is to centinucasly
record intensity of radiosctiYe partisles if any fallout oesurs inci-
dent to stozis detonations. Oeccasisnal Ujelang visits by Navy PEY
aircraft will be naccssary to check and read equipmant,

2. Praliminary safety advisory froa CJTF SEVIN indiéstas follow=
ing predictions on probability of fallout hazards in Trust Territery:

1. Remote possibility at Ujelang.
b, Very recote at other islands in viecinity of shot sitcs.

3. Consequently no evacustions of any populated {slands ars
planned. In evant post-shot developments indicate desiradility of
certaln health and safety cessures for nstive inhabitants of certain
islands, sssistance of :larshalese interpreters and administrative
perscanel froa ajuro District Office or idey would be requirod by
CJTPF SEVZN on short notide.

L. Request your concurrencs in. implecenting Ujelang installation
as outlined above, PFurther request planning arrongeaents be msde for
provision of assistance by Distrist .dminisgtrotor in ovant requirecent
materialises.

" 5. CINCPLCTLT will keep you informod regarding any unusual do-
velopacnts requiring any sction by Trust Tarritory persoanal.

Incl 8 to TAB "C"



INCOLING (ESSAGE

FROI:  CINCP.CFLT - DTG 2018572 b 1554
0t CONMGRLNS, COIH.SEFRON

NPT CJTF 7 aNIFETOK, CTG 7.3, CINCR.C, CNO

Shortly before ocach CASTLZ detonaticn, CJTF SZVEN will issue
message advisories concerning anticijated radiclogical imeet on air
and surface routes- {neluding recemmsndstions relative to elosing routes.
During two days. preceding each shot, TG 7.3 Security Alrerasft »ill
make reconasissance flights in significant fallout quadrant out to
600 miles to elear itinersay shipping froa predicted cloud passage
area. iessage advisories for {information. On basis this informaticn
implecent .action to divert shipping froa possible hazardous areas
and asaist aission TG 7.3 sircraft as practicable.. C

21 . .- N - YT e

Incl 9 to TAB *C"
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INCO.ONG 1238452
FROMs CINCPACFLT DTG 2502LL2 FZB 1954
T0t  CJTF 7 ENITETOK

INFQ: CINCPAC

1. Subject is safety measures and radiclogical hazards in ‘A:Q
shalls during CASTLE. Your letters both aarked J=3/729.3 of 11 Dec
53 referance. ‘

-

2. Following corments pertain safoty letter to CLICPAC on pars-
grapas indicated:

‘ 8. Reference 28. In tha evunt cospelling post shot reasons
roquire tewporary evacustion of natives, desire C1G 7.3 retain opera-
tion control of ships and dalegate missica to unit commander or shi;
commanding officer as sppropriato. lLixited additional assistancs in-
cluding P3N type aireraft can be aade available by NAVSTA Xwa jalein.
My 1902257 alsoc. refers.

by Ref 2¢, 2d and 3¢. iy 2018572 refers. Have also noti-
fied CAA Administrator of possitle interforonce with 'fake air routass.
Expoct your advisorics will allow sufficient intarval for notification
CAA and his subsequunt dissemination to effected alr linas for requi-
site action.

.

¢. Reference 3a, my serial 0013 of 11 Fed 54 provides for
airborne survoys of significant Pacific Islands.

d. Roference 3b. Following measurus available at ''ake and
Johnston vice fila badge survay. AL NYXOPO has comstinuous ground
acnitoring equipaent at "ake for transaission dalily reports to AEC
Project Cfficer your staff. Johnston within V=1 airborme survoy capa-
tility establishod for Hawadlian arca. For signifieant populated lar-
snzll Atalls desire maxioum covarage a3 nacessary be made with V0-29
airborne surveys., If such survays indicate slightest adverse condi-
tions, desire you suppleaont with ground checks utilizing appropriate
moans available. PFor this purposc considar Kwsjaloin aircraft aug-

- mantad by JTF-T7 units wiursvur nucessary.

e, Refsrence 3d. Tr sccordance with my 1202382 dosire AFCaTl
assistance only as coordinated through you.

3. PFollowing commcnts pertain your wsrshall .odsafe lottar 2
CINCPACILT on parsgraphs indicatad.

8. Raforonce 4¢. Ian view of nuncurous populited etolls in
Marshalls consider impractical to conduct filz badgy surveys to pro-
vide nsgative documcntation. Consider cy parsgraph 2d above is orly
scceptabla solution.

Incl 10 to TAB "C" c-30



LiCOMING _ZSSAGE DTG 2502442 FEB 1954 FROM CINCPACFLT CONTINUZID:

b, No additional commants on this roferance axcept notation
2hat ozch itom oy paragraph 2 above also applies to corresponding
itecs.

L. New but rolated subject. Ruquost you address safety advise
ory mossages action to CINCPACFLT 3ad info to CLUCFAC COLNAV. hAlaNaS
and COIHA SInFRON,

€ ¢-3/



"OUTGOING LESSAGR
FROMs CJTP SEVEN aNITETOK ATOLL (I DTG 2600102 FEB 1954

101 CINCPACFLT PEARL TH REFt CINGPACFLT (SECRST) !SG:
- DTG 1202382 FEB 1554

1. Your DTG 1202387 FEB received 2, Fed 8. Consider AFOAT-l
reports for evaluation health hazard Pacific area 0o practical value
since informaticn based on aerial contacts at far distances. AEC
Projeat Officer will furnish CJTF SEVEN sctual ground readings. Thsese
are corsidered only reliable basis JTF SZVEN advisories to you. Zour
concept that CJTF SEVIN only Radsafe advisor to CINCPACTLT is accept-
able. Understand this concept cancels Radsafle report required paras-
graph Lh your letter, serial 00113, dated 1l Feb 54 to this headquar-
ters reference support AEC fallout pregram. AiSC Project Officer ad-
vised of contents your zessage and will take separate action to obtain
information from AFOAT=1 as required.

2. (New subject) Reference paragraph 5b above letter, JIP SZVN
is supporting AEC Project Officer as requested except as modified by
your substitution of V=3 for Marianas and ""estern Carolines in lieu
of VP=29.

i

Incl 11 to TaB "C®
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INCOMING LESSAGE
PROM: CINCPACFLT ' DTG 2700332 FzB 19%
JO:_ CJTF SEVEN ENI™ZTOK ATOLL MI

Coneur your 2600102 FZB 54, Desire you include sumcary of air=
borne monitoring flights subsequent each shot in your schedulad rade
safe advisories.

Incl 12 to TAB) "2" c-33
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OUTGOING LESSAGE
FROM: CJTF SEVEN ENIVETOK ATOLL i@ DTG: 2807002 FIB 1954
Ot CINCPACFLT PEARL TH

Your 2502442 receivod. Parsgraph 24 your message relayed to
COINATSTAKTT\J for info and to CTG 7.3 for confirmation previcus
verbal agresaonts.

v

L

L/Rs CINCPLCFLT 2502L4Z rofars to msg to CJTF SEVIN commenting on
CJTZ? SEVEN lettors, one to CINCPAC and one to CDICPACFLT, both subject:
"Safoty liessures During Operational Phase of CASTLE", both dated 11
Dec 53. Para 2a subject letter to CINCP/C statos that JIF ScVia: ship-
ping will be msde svailable to CINCPLC if neceasary for nativa evoc~
uation. CINCW.CFLT 2502.4Z states CINCP..C dosires commander or ship
commanding officor 2s appropriate. CIICPACFLI's msg also covers seve
oral ainor details of previous plan as cutlined in above letters to
CINCPAC and CINCP:(CFLT.

Incl 13 to TaB "C" c-3v



| TNCOING- | ESSACE
FROls  CINCPACFLT DTG 1903562 AR 195L

I0s . COLPHISPACTLT, CHUDZSPAC, CO:HaA "SEAFRON, COISERVP.CFLT, CC:SUBPAC,
. S0rDPAL, COU AF FaCFLT, COILNAV FORCES SARIAIAS

INFO: CJTF SEVEN ENT'ETOK, CO.STSP.C SFRA, COISTS "hH ¢, CNO
C0i STS:CDPCSUB.BEA, CTCG SEVAN PNT THRIE

Until furth;z notice all PACFLT vossals axcept those assignad to
JTP SEVM, entoring the cirsular area within 450 nautdeal amilcs from
a point 12 do aorth latitude, 164 degrees anst longitude will
inaurd ‘thot c& M{'fy ;..g badgdd ‘and/or phosghor gliss dosimoters
. (DT i ) age wozn by S percant of thy porsonnel an board uatil tha
vetsel ;m. :roa the aforesentionad arca. “holl ndt being worn,
badgeg and dacugetcn will bo r-turdaod to shidboard storage without
procédaing. Pfocossing will only be aeeon;ulnctﬁhca spacifically
. directed W CINCP.CFLT. Purpose of 8 precautioniry mcssurs is to

orn.tt‘ dysugatation for aegative or Psitive thformatien incidant
io fallout phaend and" does not tht axXpdwure is axpected.
"Operagicn contrél authorities have sepirate instructioos to offact
a4vAAEHS 4l é_}oﬁ! ffon pot@itlally Hazardous arvas, CINCP.CFLY
instructicns O&L70. datod L, Hireh 1953 basically refors. Instructicas
for vassuls aseignod yIT SIVEN as proscribed by CJTF SSVEN, For
COISTS, rucongond lpim.caucn %o your [STS afipé as prectisablo.

S o
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3 Inels:

1. Basie Technigues and Miture Studies.

2. Long- Poresasting by Modified Technique Doﬁlcpod after
BR'V0. (Porecasting of the 10r Isodose line) -

3. Close=in PForecasting by Now Techniqucs Developed after BR'VO,
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B.SIC TECHNIQUES ND FUTURE STUDIZS

“Tha-basic falleout forocasting technique used cn Operaticn C.STLE

was an adaptation of the methed outlined in /ppendix P of the Effects of . -
+tomic Weapons, revised September 1950+ Essentially, this method cmputes
the rectangular coordinates on the surface at which particles will fall
fron a saries of hoights, provided the winds ot thess heights are inown
and the time of fall cen be approximated from & sonsiderztion of -articlas
sige distridution. The method was simplified to a considerzble extent by
the successful application of graphical vectorial solutions to tha equaticns
and the assumphicn of workable empirical valuss of particle size (i.o. timse
of £all paramoters) following the DOG Shoct of Operation GREENHOUSE, ..
descriztion of the techniqua was ocntained in m GREDHOUSE Meteorclosical
Rapoﬂ More recently, a detailed grerhical soluti:n based ot the GREENHOUSE
method, was published in .ir Weather Service Mammal 1035-33, "Radicactivity
Ground Pall-out.Plot®, datod 1 Jugust 1951, revised as (MSM 105=33 "Radio-
activity fall-cut and R.DEX Plote®, dated 2 .June 1952 and being currently
revised again. 11 of the above are essentially the same method, 2iffering
pricarily in technigue. of applicatico and ip refinensnt of gooputati-ns and
um i1l gsve reasonably accurate results, pricr to C.STLE, including
an ayrarent campetability with the shots otmuueam. Eaendherce in
this roport, there are discussicns devoted to asmumpticns, theorics and
apparent proofw relative tc the validity of pre-C.STLE foresasting tochniques
to cope with large yields., Seme of the factors have beenm resolved on C.STLE;
others have not. The predominant uninowm. that has been at leest partially
Tesolved cm C.STLE is that arising fr= questicus of the variation of the
officincy of thie tyre of fallecut f3recasting with increased yields. Prior
to C.STLE, the only shots mmmmm-rmm
circumstances.  The firet, _,was fired on the trailing edze

levels of the odoud mowing to tho n-rtheast but wdth ac mesns whatscever of
assessing the astaal fall-ocut patterm <o the water.. The seecpd, IVY MIKE
was also under wumsual and highly fawrsble wind conditions, the

systex baing-mmeh that al). fall~cut wayp. m in the northwest quadrant
fros the BRIVENK gommd seto.. . M‘mm $he actual
downdnd faldesub pathern wvare swilable, The was an air-

burdt at approximately 1,500 feet, and, althzugh dntoutod der & wind
system considered unfaworable for s surfsce shot at INTWETOK, was cherzoters
uuwmm-nnm of fall=cut assqeiatod with air bursts.

In thnw. there aruu-od prisr to C.STLE n» reasen why tho system
sh~uld not be adequate to cope with the scheduled shits, exnept that the
officiency of the systam to predist fallecut beyond about six hcurs was
sericualy questioned and the emtrapment characteristicg of the troropause
level were not understocd even in generzl terms, For C.STLE {t was assuzed
that the period of fall-ocut significant from a test and industrial stondard
point of view would be on the order of twelve hours, It was alac assumed
that confidence could n~t reascmably be placed in significamt trapring -f

INCLOWRE £, D1
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debris Wy the tropopause unless definite proof of sush a mochanism was
available. .8 a consequance, the techniques deseridbed adbove woro used
wdth~confidonce up to about six hours, and exammined in their relation

t> the long-range forecast air perticle trajectories for times bey-ad

six hcurs. This employment was later expanded intc a more detaliled and -
formal technique developed subsequent to the third shot and exmployed
thereafter in the series, (See Inol 2)

The method of elliptiecal aprp ticns daveloped faollowding the
b SNFPEIR series {n Nevada (and used with remarikable success om
UPSHOT, OLE) was used <n C.STLE for s better appreciaticn of the dezres
of contaminstion and the extont of the forecast fall-cut arezs, e %o
yield scaling csonsiderations, and the unique meteorcvlogical differcnces
botween the Nevada and the Pacifis prodng grounds, confidonce in this
method for the first shot of the C.STLE series was low, In addition,
alth~ugh this method has certain practical and aprealing features, in its
delineatim »f 5 pleture of the falle-cut pattern om the ground, it {s
less restricted to the ground gero Wind system and the stability of these
winds, than the methods described herstofsr.

' C.STLE use ~f the existing fallecut toaéuung zethods was sub-
stentially as followes

a. Vector snlution, This method was apriied by the veotorial
addition of vinds from the surface t» nmaximam height, all vectcrs nomalized
to 5,000 feet por hour for cmvenience in ccoputations, and Wdth the
vector lengths r~roporticngl to the wind speed in inots. Since tho surface
vind end the arcas ccatizuous to GZ in the PTG are essentislly at zoro
elevation, no gorrection was necessary for the sc-callod "average fall-out
surface® elevation. Winds were normelly rlotted for scch 2,000 fo-t
levels frm two thausand feet to twenty thousand feet and for every five
thrugand feet levals up to seventy thousand feet. .bove gsevonty th-usand,
dus to the relatively stadle wind directions, ten thousand foot levels
were rlotted a8 a normal ruls, The 2,000 foot intervals were used in the
lower tradewinds primarily to smocth >ut the Wdnd wectnr dlezr-m f-r these
levals which are sritical fram & close-in falleout viewpoint. PFor this
purposse, the 2,000 foot wostors wers n rmalised by pitting voctors of a
length two=LLrthe of the Wind speed inm imots (1.6, 2,000/5,000 of & full
hour Wdnd vooter), Ten thusand fect lavels were similarly treatod,
plotting 10,000/5,000 or twice & full hour W¥ind veetor, In this technique,
the 2,000 fort level wvas sssumed to represent the average vdnd between the
surface and 2,000 feet, the 4,000 foot level was assumed tc reprasont the
aversge wind dbetween 4,000 feet and 2,000 fest, ote, The addition of closin
vectars between the zraund sero (imitial poinmt of the first vector) and ocach
successive altituds rrovided the necessary resultant wdnds fr-m oach lavel,
and consequently, the line ca the ground ca which fall-cut should cecur fr-a
the levels inwlved., Computations of time of arrivel of frlleout and area
of fall-cut followed the sams pattern as resented in (WS 105-33, ecnsistin
basically of dividing the resultant winds into hourly inercments dereniing



upen the altitude involved and the delineatiocn of & secter by tho Limiting
resultant wind voctors, .. fifteen degree sector was added to each gide of
the falleout area to [ovide a facter of safety for diffusion, instsbility
of the pattern and vind variation vdth time and distance from deHour end
Gi. Since the wind vector diazram (or hodograph) was normalized to §,000—
reet rer hour, the value of any resultent wind in h~urs was detormined by
the altitude for which 1% was plottad divided by 5,000, Since equi-tirs
lines teken ddrectly from tho hodograph representod s fall-rate of 5,000
fest per hour (aprroximately the rate of fall 3¢ a 100 microm particle),
this distance was increased by doubling, tripling, ete., t3 consider
rarticle sizes of less than 100,microns, For the firet shot, ~articles
dow to 70 microns were ssaumed W be "mﬂ": o This amcunted to
considering populatod areas at distances s total rosultant -dnd
vector at each altitude., Subsequent to the first shot, ei htoen to twonty-
four h~ur fall-out periods and 2istences reprosented by tripling and quad-
muplinz the total resultant wind vector wers considered, Considerations of
land surface and water surface shot sheracteristice moterially modified
these assunptions subsequent to the secnnd shot, the mrdiftesticns tanding
toward & redusti-n to distances rerrusented by not more than twice ths
total resultant wind veetor for significant health hagard fall-ocut, ~nd at
least twenty-four hours for fall-out of significanve $0 test and induatrial
standards; It should also be mantionod that the hodograph, or wind voctor
dagren, Sedng the besic framewori of both the gl spTroxdmation
method of fall-out forecasting and the rectinlincar wvector method, was found
extremsaly useful in the zraphlc presentaticn of the progresaive wind .
observations and forecasts mode daily during the gperatica, Consoquantly,
"raw® hodograrlis were continucusiy used by [(adsafé as o measurs ~f tho
"rulse™ nf the dadly tronds in the wdnd pattarns and in the grashic pra-
soncation of tho vdnd ploture during cwmand briefings. . cocarlete scries
of daily hodographs has been proparcd cnd reprodused cowaring the reriod
February thr-uch May 1554 for docunentation and future convaniont study of
interested perscnnel. (See also Tab I.)

b, The method of elliptical approximation of the fzll-out pattemn
pantioned atiove is WWNd in US'P ZZI0C Qeport No. CI=36417, Novamber 1953,
Radicactive Fallecut from .tomis Bombs, as amended by US.F ‘RIC Repcrt No.
C4~18098, Mareh 195 (relative ts C./STLE JR.WO Pall-cut and allied im-ld-
catisns), BEssentially the method starts vdth the "raw® fnrecast hodosraph.
th this 22 & basis, ellipses are drawm ¥ith the portions of the hodosraph
batween major shear levels as aprroximate major axes. Minor exss :re
determined in aceordance with tho angular shear existing between najcr
shes? levels and.in aecordance with the follomdng empirical rulos:

_ (1) If the vdnd shear is less than 10 dezrees for tho lev:ls
in question, the cinor axis is 1/8 tc 1/k-of the major-axis. '

(2) If the wind shear i{s groster than 10 dogrees but lass
than 120 degrees, the minor axis of the major axis.



(3) If shoar {s zroster than 120 degrces, the ellipse becomes
a c¢ircle wdth diametor oqual to the avorage axis of the hcdograph “etween
the shoar levuols.

(4) Pertursations of the ellipscs are dotermined by the share
of *he hodugraph, i.0. dopendent alsc upon the anzular shear,

‘n overall onvoloupe is placed ax~uld tho collection of intermal ellirses,
ita dimensicns and perturbeticns determined essentislly by scalinz of yicld
and engnlar shear respectivaly. Intemal ollipses arc placod within the
larear intcr-shear lovel ellipses, asain in accordonco with empiricel rules.
The nat result is an aprrmxiazatiun of the infinity doses depresitad 2t the
ccutour poin%a cutlined by the cili-ses and their onvelope. Numbsor values
arc placed on the ¢ontours by yicld and ares scaling of ampericsl vzlues
ohsorved on past shots,

Other work:

2. . methed, mtre suitud Lo military and civil dofonse target
analysis studios then to tost oporations, i3 delinestod in Tachnical (nalysiy
l8part < AFSWP No. 507, dadioactive Pall -out Hezards from 3urface Dursts
ol Vary high Yieldl Nucluar Weapcns, May 1754, This report is based m ground
survoys nede following the Bl'VC shat, ead is en oxcellont study of the -
relativly sigdficant Llong-rongs effecte of falle-cut. Howsver, eimplifying
asspti-pe in the aprlicardon of tho systue, alchough arymerently adequate
{r-m the hoalth hietard xdiat of view for which the re-ort was writtan, are
nct compatable with fsrocasting with test :nd industrial wtandards as
limiting eriteris. .\n axtensica ~f .FSWP 507 {3 crntxined in .FIWP 403,

A Szrary of the Wforts of Weep-uz in the lozetun dmagze, June 1954, coverim
the er.tire field of weap-ns effect s {ncluling foil-cut.

5. Muture studies: Stuciss of the whole zcchanism of fall-ocut
anc. moans of £arceasting its degroe nd extent arc badng eonducted by the
nand Ceorooratisn under Srmtrect with the US.P and .30, the Matesroloical
Branch of the irmy Signal Corps, .FSWP, the 'F Cambridge esecrch Center,
in conjuncti-n vdth Detachment #1, .JCC, PO 953, under Dr, C. E. Pelnar,
and jointly Yy Dre Go L. Pelt (J-Div LASL), Major O. We Stopinsid, (to be
assimed to L.SL), and Dr. T. N. 'hiite (H=Div LiSL). .n indlceticn of the
scope of the studies being scnducted by the L. SL rersomnel are indicated
in the prelimirary revorts (Seo Inels 2 and 3 hercto) on the Sasic work
done at the FRG during tho last three shots ~f tho C.STLE series. .. report
on the Rand Corporation etudy was jublished in July 195%. . rerort on
the rmy Simel Corps study was schedulod for completicn by 15 ~usust 1954,
Studies of the remaining zroups are exgected to de more or less c-ntinu~us
for sone time; mo periodic report schedule has beea established. In
addition, & olotting device and mamual based essentially om the WS 105-33
technique, is in preraration Ly the Naval i..mlogie':-.l Service,



- - Gaelen L. Felt
. Los .lancs Seientific Ladorstory
June 1954 - =

ahtroductiont

Taa problem of longerange fall-out fram very largs devices (megatcns)
we.s fiset axemined prior to Opsratiom IVY, /& that time the methods of
analyvis vere based cn a simnle theoretical mcdel devised to evaluatc the
hozards fram Whe Janglo shets and on the ampirical results frem loweyicld
tosts in Nevada, Naither sourca was truly apprlicable in detail to MIXE,
& foact well-imown at the tize, 't the general result, as we imow frem

was correct; i.e., fall-cut from MIKE under adverse conditicns

suld Bave been very severc at distanses of 200 to 300 miles.. The actual
conditisng on MIXE-Day werc, of oourse,. favorable But at the same tine
rather urmusual in that thae location of the main falleout was well clsar
of all populated arsas.

The rare .courronce of ideal conditinmms, the length of the C.STLR
o eration, arxl the very svident lasards from the devices mads necessary
s re-gxaminati-n of the problem of falleocut. In the field such a re-
examination coculd be very cruds 3t best; geared as it was to the immediately
rractical aim ~f operational forecasting., It was necessary to devise s
system of foresasting simrle encugh %o provide results based ocn the latesst
rossible westaer information, both observations and forecasts, conserwative
eough to guarntes no repetition of the unfortunate results of _and

differvnt from those known to be idsal (no gorthern camponents frem surface
to 100,070 £t and axis of fall-cut between about I15° and Q&4S5°).

The trestmsnt generslly used in Nevada dth mcdersts success was pretiy
clearly no%-wall suited $0 fallecus foresasting at the Pacific Proving
Croundy axeept possibly under the eondition of "deep easterlies®, whamn all
Mnd vectors fram the surfage up are eastefly (an alternate “idealm" situatice
incidentally for Enlwstok itoll tut not for Bikimi), The basic difficulty
with usiag the Nevada syvtem for analywis of the effects of larze devices
in the Pacifis is that the wind strusture ia the Pacifis is not primarily

ticmal in ths portinent altitude rangs, The usual fall-cut pattern
, brcadened at times by the rresence of light and
variable vinds and by the cecasional presense of abmormally great directiocom
al shear bub still confined %o a maall sector, This general character is
not often found in the P » Yhore the direstional shear is alnocet
Adwmys very grest just above the east-northeast flow in the low altitudes
sad again a$ the tropopsuse (ususlly aboud 85,000 to 60,000 fr). In the

] cr Lnaludes all.the distant fall-cut is very
frequently 180° and occasionally even greeter,

3
1
“
4
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Wile the sector is wvery larce in the Pacific it is not true that the
fallecut {3 wniformly distribtuted within it, and it therefore bes mes
NecessaAry to look closely at the angular disgtriduticn of fall-ocut as wall
as-the-radisl, It is this new factor in the cnalyeis which makes the
C.STLE-system differ funcomentally from the Nevada systam, It does nct
necessarily follow that the Nevada systam should not also have this feature
since there are evident failings thers which may ;erhaps be removed in
this WY

The Dose Indsex -

The first step in the nev system of amalysis was to calculate the
relative dose at various points about the origin for & given wdnd structure,
The mechamies of preparing the lsodose plots \dll de decribed in the followdsn
seoticns, Here we shall discuss the assumptions and general principles of
the method, The assumptions used in the caleulaticms are listod below:

(1) The astivity is uniforaly distriduted in height. This
assumption is obviocusly a poor cae and was subsequently altered tn exchasize
the middle region of the cloud and t0 dapress the stem axd the top., In the
firet plot this modifieaticn was aprlied at the plotting stass rather than
st the calculsticnal stage.

very smmall particles is

is
= (3) The amumt of activity deposited by an active particle is
onal to- {ts area. One msy fairly argus that in soms cases the
astivity should bs proporticnal to the particle wolume, The choice of
is based o the {dea of [lating cn moltonm salids rnd on the

ares
${4sa of seavenging by water droplats.

K (4). The total activity {s ;roportiocnal ¢o the total yield and
decays &t A"+ C,



- (5) The particles settle by Stoke's law, . This assumgtion {s
"always challenged tut no suitable substitute has yet been suggested. In
the range of particle sises of intercst it Ls probably as good & law 23 any

cltion af §t,

(6) Tho arca at the surface covered by particles falling frem a
givon height is proporticral to the square of the time of fall, This
assungtion exprosses the fact of diverrmce whiich my arise from any nunber
of ressons. No numerical value is assigned to the diverzence.

(7) The net radial distance that a particle travels is proporticnal
to the tinme of fall, '

With tho above sssuzpticns one cbtaing the dose iadex in the follcwing
inelegent Wy, .4 & given roimt "P* cn the surface (Pig, 1) activo par-
ticles can arrive f{ram certain dissrete altitudes of the cloud determined
by the intersectiom with the hodograph of the radius wvestor from ground
sero through the paint.. In the examle these are the altitudes 79,000 £t
at "." and 39,000 £t at "B", The hodogrsph is customarily drawn for a
fall rete of 5,000 £ per hour so that particles with that fall rate which
start from 39,000 ft at nominally sero time wdll 1land at "B {n 7.8 hours,
These particles will have a definits diameter "d%, We have sgid that the
activity brought down by any particle g.pnporuml %o its ares; i.8.,.
the dose index "D" contains a fastor "a®®, .

The remainder of the ar;\nct conserns the tims, . Two othar wsexxpiions
contain time terms, the natural decay and the area of deposition. How the
dose rats is expressible in sstivity per unit ares. PFor axampls, cne mega=

curie jer square mile i{s roughly equivalent to 3 r/hr about 3 £t above a
fission fragmont deposition.  The dose rate is therefore expressible as

teec A oo S0 (1)
. t

and the integratod dose, apart from othor factors, is axyressible 28

-2.2

dosee< ¢ ,- (2)

Ve chose to deafine the dose index as

n:.sg_ (3)

t
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vhere "d" {3 the perticle diameter in xicrans and *t® is the time at wxich
it arrives in hours. In the event thet Jarticles arrive from two heights
as indtcated for paint "P¥ in Pig, 1, one merely adds the two indices
arithmetically, We have felt, in view of the srudeness of thees arquments,
that very little wuld be achieved by keeping the power of "t" at 2.2 ad
have used 2,0 {instead,

Ons vill nots that in this form the dose index does not yet sontain
Stokks's law but states meruly that pertieles of sise "d" arrive at time
nt®, The use of Stoke's lav and some of the other sssumpticns permits
the dose index to be written in a dde variety of alternate forms, Stcke's
law states that the tarminal rate of fall is proportional %o the ares of
the rarticle. In our case the terminal rate is reached so quickly that cne
my write

xR X (u)

vhere "a" is the starting height, ®t® is the time of fall; "4" is the
rarticle dismeter and "k i3 a constant of proportionslity ecntaining
the density, the viscosity, axd mmsrisal fastors, The vissosity, ine

cidantally, is temperaturc dependent, Hut the varistica is amall campared
to the other unsertainties in this system and ws have chosen to keep the
viscouity constant, Substitutica of equaticm (&) permits me to writs
the dose ixdex as

px ety (38)

and further use of assumptica (7) above permits the fora

De B
{7“ (3b)

vore "K'* {s scme new constant and *I¥ {s the radial distace along ¢
bearing from graund gerc,.

Bamerical values of the dose index can be crmputed from 2ry of the
forms of equatiom (3) vdth the proper selectiom of wnits.

Ve defined the mumorical velus of the dose index as tho ratic of the
square of the particle dismster in microas to the square of the time of
£all in hours. In those units the dose indax is of the same order as
tha dose froa a 10-megaton yield as detormined by a roush

match wd ta. The adjustment o other ylolds in tho mecaton
range is set proportionality es indicstod in assumption (L).

D-8
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Ereparstion of the Plob: Statis Cose

~ Wa proceed now %o descride the method of sonstiusting the isodese
contours for the simpler case of the statie bodograph. The static hodograph
presents & plan view of the vertical structure of the forecast wWdnds at -
zero tine and at the origin. PMig. 1 is & sample hodograph constructed
from data io Table I, The criticisas agninst the static hodograph are that
it shonld not be expected to persist unchanged even at the origln throughe
cut the tims of fallecut, and that it does not in principle aprly at 21)
to points displaced fram the arigin, These sriticisms becoms more importent
as one attampts to forecast thd lowmlewnl {sodose lines which are estahlished
at considerable digtances from tho origin and many hours after shot tims,
The static hodograph does, however, praovide & useful gulde and has the
virtus that & plot can be prepared frea it very quickly indeed,

Using the sample hodograph of Mgz, 1 let us compute the dose index
for point "P" at 4O° and 60 nautica) miles from growd sero, There will
be two campments for "P* and all other points along the redius from "2°
through *P*, From the hodograph the reept Raights and distaices are
79,700 £% and 45 miles at "%, and 39, S ad T3 xiles at "B, 8
nentioned above the totel index for "P* sum of the indices camputed
2roz the “wo intereepts.

Let ur consider first the index from intercept *.",. Particles whlch
£211 a% ".% on the surface ftart at 79,000 ft above Zerv.. s they foll
tc 65,700 ft they travel westwasrd approximately 75 miles,. In falling the
next 5,000 £t they trawvel approximately 10 ziles scuthwest; Thersafter
‘har swing arund through the south, travel castward between 50,000 and
al,00 ft, gradually turn to the northeast, end at about 15,000 ft settle
irto the surface trades for ths last 20 milee of westward travel to point
4.3, Since the hodogreph is drawn for the conwvonimmt rate of 5,000 fv per
heur the particles arrive at %.7 15.8 hours after sero, Particlos arriving
at "P® from 79,000 £t mst spend a slightly longer tine in ecch altituds
layer; their trajectary is similar to thed for the fastar-falling particles
The relative time for particles to arrive at "P" compared

gt

£

tut {s expended, °
to ".* i3 given by the ratic of the vectaor sms or by the factor 50/L5 =
1.3, The time in

houre is thorefore 1.1 hours.
'y

Now we have aseumed & rolaticnshipy Detween fall rate and particle
diamster Ziven by Stoks's lav. Soesifically, for land shots st the Pacifles
Proving Grounds, we assume that 75-microm particles settle at 4,000 £t per
hour, Particles arriving at "P* from 79,000 £t settle at 3,740 f% per hour
ad are therofore slightly smaller than 75 microns. 3Stcks's law ives
72.h wiorons, Using equation (3) wdth the mumerical valuss 72.4 microns
end 1.1 hours cos obtains a dose indax at "P* from tho intercert "." =

&me 12.
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In ordor to speed up the

camputation of dose indisas ths nomogren in Mg, 2 was ecnstructod from an
altarnate form of the dose indax equation. Tho most suitable fora is

apute the index for a large number

deserided,
a':ys

—te

R

dese index fram intoreept "BY zives
total indax at "P® is thercfore 200,

The
mesns that for 10 megatons cns would exvect an integrated lifotime doss of
Q

220 roentgens in the vicinity of point *Pe,

v
L.

It 4s obvicualy time-ccommmxing to o«
M@ ,R) =

A slmilar camputatiam for the
ot'pointotnthonolduthcwm

the mich higher value 208,

Yo

plote

This second curve ias Selieved
3 in approximately on

realistic inasmch as {t redices the weicht of the

in the use of the namogr-m cne ¢-n frm

weighting L{s based entirely on cbserva-
is not derived snalyticslly.

With & very little experiense

the hodograph prepare the plot shown in Mg,
0~10

of the cloud and {noreases the weisht of the

hedght distridbution,

parts

in Fig. 2 has tw hai At lines, the surved one corres—

The weighted heiht line 2as Sean used in this

hour,



Q { ] g Cage.

= Ror operational use a 10 R dose is a handy dividing point betweenm
"dangercus® and "hamless® lewols. .. dose index of the ordar of 10 is
thorefore perhape the most Lnportant of the family of lines. .» index—~
of 10 is howaver estadlished at rather lote times = it {8 completed for
- the 90,000 £t level at aprroximatealy 23 hours — and its extreme point
my be a consideradle distance fram the origin, Consequantly it is in
general desirsdls to make appropriate corrections for time and epace
changes in the wdnd stmucture,

The method davised is based cu the same Jeneral assmpticos es for
the statie case and is amuin sizmple encugh ¢o permit the preparaticn of a
- plot in a short tims, The ecmplicatiom hero was that a complets weather
analyesis of the entire area ¢auld not e mads every few hours by the Lizi-
tod crew at the Eniwetok Weather Central, Cimsequently it was necessary
to have a forecastor prosent to make appropriate sorrectims as tho alot

devoloped, =

‘& simple application
the conmtritmticn at
to the swm. To take

E The mschanies of locating the 102 pcd.nu (before -uv ad justments)
RIS « The dose index equation (3) gives the cose
For a prodicted yleld differest fram 10 negstons

one my wits c»deu squation ‘




x-%._ai (5)

vhere "IV is the dose in roentgens, "W* i3 the yield in megstons, and -
"d*" and "t* are defined ss before, - This equation follows, of sourse,.
from aseumptian (4). - The form (5) is ot envenient for caleulaticn,
since in the construction of & trajestory for a falling particle ono is
concerned only vdth the time thy partiels spends in a stratum character—
ised by 2 fLmd mean wind, ‘It i3 envenient then to introduce Stcke's
law and to sclve equaticn (5) for the fall rate "v®, The result is

3
"\/m . R (s0)

where "K_* {3 the constand L0OO/5625, "h® is the starting heiht in fact
%hgh;'%%of'v'ufmwm. The time spet in & civen stratum
«@

Avz An ¢ - (6)

wdnd structure vesre nsver very siz-
sred little frem those mede from the
statie hodorraph. The dynamic system does; however, have the capatility
of handling a repidly changing situaticn should it appear.

The fall=cut forecasting systems dossrided adbove have a larco mumber
would Bope to ramove by tho next
uds a good reprcsentation
shots., The
whether area or volums of a pertiele is more sigjnificant for the
deposition of astivity should bde investigated., 4 careful estimato of
the haizht distriution of the activity should Se made, Scme attenticn
should also be given to the effects of finite latersl cloud dimensions
and to the sproading of the cloud, These cre points which wdll refine the

syston,

4



Or. Tom White of L.SL began to make sush refinemants during C.STLR
in an attespt to remcve ons mtading defect of this system, its ine
hersnt ina®ility to reveal any dstail near the origine His method is
described {n a separate appendix,

Two difficultiss vdth the systam cannct be removed at all, The case
where the hodographr passes directly over the origin is not unlikoly ard
gives enbarrassing results, sinse i, 2 0 md the dose index vanishes excert
at the origin. This result is a8 least cireularly symetric, The cther -
aviowvard case ia that in whieh ons or oore alemental wind wectors is radial,

one then has a continuoys altituds range camtributing to the dose
index along a bearing in place of one or two diserets altitudes. This is
in reality precisely the kdnd of wind strusture wiiel leads to very intensze
narrow bands, but the system &z st up cannod sstinste the magnituds of
the dose index alomg such a bearing, Ons coculd perbaps hamdle this
situation by reviging the method sush thst each §, ooo- ntitudn interval
made a contribtutica as determined by the meen bd.ght Lutorva.l along
8 bearing line through this mean hedight. M ehnngo {introdace
diftionltiss in evaluating the eontritu cnn cna point {rom severcl
heipohts since the bearing lines through the heights would not in
general coincide.

One difficulty wdll contimue to plagus us evem with any sort of
refined systam. .t this time it is wery d.utieul to obtun a weather
forecast precise enocugh to “justify the e«ffort which must de put inta s
good fallecut foreocast. DBocause of the inherent uncertainties in weather
forecasting one is tamptod to conclude that a refined system of fall-aut
£arecasting will for the tinme being be most useful for post-shot analysis
and that a detailed fall-ocut forecast based on a normal westher forecast
would be misleading, Tho wsather {-recasting prosently available ig of"
the highost quality tut the cummlative errors resulting from small varia=
tions about the forecast msan vinds e¢an result in & pronounced change in
tho fall-out pattern, It appears desirsble at this tine to retain a
crude system whrioh is relatively insensitive to small variations in
weather strusture and wiich presents conservative upper limits to the
fall-cut hasard.

D=13



Table I - Sample Wind Poredash
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Themas N, White
Los lamce Selentifis ladoratory -
July 195

1. The method of caloula lceal fallecut, as described here, is
the hasty cutgrowth of a nore ex method that had beem unexgectadly
suscessful in accounting for the H.VO fall-cut pattern in the .ilinzinsew
acngelap=icngerik ares. a8 the time of the last shot (om Eniwetok .toll)
approached, the problem of foresasting loeal fallecut bocame more acute.
Singo the method attempted to taks ascount of the initial siss end shape
of the cloud, it seemod that it should be suitable for local forecasting.,
With the aid of Dr, Gaalen Falt, the meticd wus simplified to the extent
that an atoll pattern could de estimated wdthin about an hour. The
simplified method was tested sgainst the Blicini petterns produsad by
ROMED, UNION and YKER and found satisfastary, and the mothnd wvas used

in forecasting for NECT.R.

2. The following descripticn sovers the simplified method caly. The
more coaplex method warrants further study which will de reparted olsoe
where. *

3. issumptions: |
(a) The initial cloud (after risc is practically samrlotad) i

divided into horisontal slices, cach of 10,000 £t dopth, with camtors at
10,000, 20,000, « « « =« 70,000 £t altituds, with tho contral cancontraticn

(radic-activity per unit volums) independant of altitude.

(d) In cach layer all of the astivity lies in a horiscntal
plane thru the caater.

(e) In each layer, the soncantrstim falls off latorally
aceording to the law of normal distributim of errors

o(r)lcoc:;_

8

. where G, is the initial cantral concentraticm, r is distanco from contar,

and go the initial sproad parmmetar (analogous to standard deviation).
For eltitudes 10,000 thru 40,000 rt, a, 3 1.9 miles; 50,000 thru 70,000 ft,
8y 3 5.8 iles.

DELSUE A
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" (d) Thruout the whcle eloud, all radicactive particles are of
uu sana sise, and fall at 50,000 £t par hour,

(o) In eack layer, the sentyal particle falls, without diffusion,
cs dircctod by the winds, while cther partieles diffuse horiacntally away
Irom the center equally in all directicns so that, when the layer arrives
o the surface, the distributicm about the conter is siven by

t - 2
oy o)

shere p = m Q3 r/a,, 8 = total horisontal distance travollad by the

cemtral pn.ruch 0352 (The last quantity may be plctured th
horisontal dutu’nc back to 2 fistitious paint scuree of the eloud i‘:nr;.

(£) The dose rate &t any point is proporticnal to tha sum of the
;cncmnuau from all of the layers as estimatod fram tho proceding
ormula

be ipart from the assumpticn of a single partiels sise this formlatic
has a mmber of othar obvicus defedts, e 3.

a. The sum of the quantities Cos 2 should be made proportional
to the total redicactive yield of the'tombo® In practice, the final
cotimates wers sdjustod samovhat on assount of expocted yield, This,
in effect, allowed for the influense on Cy, tut nct om a,.

Be The estimation of S as total distance i{s rather
unsatisfastory in local foreezsting wherv tho at dimensions are not
nahmtnrthnthchdghtotmm

180, ummmu-uwmm«mmmuu sould be
- obtained by eholee cf scme othar values for parsmeters sush as rata of
fall for the particles, IFrom the test of the method asainst the Bildni
mtm,itndurﬂutum;oodmafwwpmoum
that differenses between foresast and actual winds would to
to produge mch larger errore than those inheront in the cssumrtions.

S. In aprlication, the method is not as tedicus as might aproar. The
standard hodograph plos, ziving the lceation of central perticlaos falling
&t 5,000 £% per hour, is prepared for the Camnand Briefing as a zatter of
course. It can be superimposed on a tan times magnified atoll map,
allowdng for the 50,000 £t per hour fall rate aseumed in the meth~d, '#th
a muler of corresponding sssle, the distences 3, along the sir-zag npath
to eash of the height points on the hodograph ean be quickly moasured or



-

this can be dme by summation of Bodograph winds if thess ars more readily
accessible, Likewvise, tho distances fram the altitude points on the
hodozrarh to points of falleout interess can bo quickly measured wdth the
ruler, glving the values of r. Knowing S ond r, cue can easily campute

p and @, With the aid of a faxily of curves of _:h,-(g)z,,q =

(p)3

(sce Mz, 1) for sevaral values of p, cne san rapidly intarpolato the
values that must loestim, The exponential factor
th q@, amd aftr woriking out & fow cascs, cne can
cn of the hodographecm=aticll plot, some of the
altitude points that can bo nejlested in ths scmputaticm,
and

Tohlo 1 1llustrates the applicstion of the mothod %o

NECT.Q shot, using the winds observed at shot time, The points on Piz, 2
are the 10,000 ¢, 20,000 €3, « = = altitudo points on

the hodozragh for particles falling 50,000 £t per hour. (. particle

starting, f£or example, at 30,000 ft above ground sero, and fallinz under

the influance of winds tut not diffusicn, would land at the point marked 0.

The valus of S, the horiscntal digtence trawnlled, is estimated by summing

the distancs between the suscassive points from ground sero to poinmt 30,

In caloulating q in Tabls 1, soms values are amitted as deycnd the rangze

of M3, 1. More valuse are dropped, as too small to bother wdth, in

entering the quontities ‘#’- ggg. ™e are the surface

g
;
4
.
§

concentrations that would be prodused if the imitial centrel conccntraticns
(Co) wars all unity, When the method was tried cut on LMKET, it was found
that if the resultant surface cmeentrations were mltiplied by 100, they
azres reascnably well with the dose rate, in roentgms per hour, measured
cno day after the shot, This factor was used in maldng up Tadbls 2, and it
ars to Jive fairly 3002 results for ELYVO, OMBEO, and UNIN clso,

elthough there is some tandanay %o ovoresstimate the lower dose rates at
tho larger distances. In Table 1, however, it is clear that the asrcenent

L Pl i b i B e,
viald of NECT.] was lees than that of tho in 2, not Sy a

- fagtor of 100, it the presant timo the only explanaticom that can be

rffored for this diserepancy is tho hoavy rein that cccurred om NECT... Loy,

T hmhso&mtomidpnuthntho eurrent detailed
study of the mcre complex msthod wdll yield a detter simplified technique
there is 1ittle justifieaticm for a xre

;
g
:
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0o 1.9
X 1.9
20 1.9
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CLOUD TRACKING PLAN

1, JTP 3EVEN Operation Order No, 3«53 irdicated {n general terms
the radsafe serial survey responsibilities assigned to 1% 7.4L. These
were 38 followst

s Provide cloud tracicing aircraft for post-shot radiclogical
safety situaticn data up to & radius of 500 miles in the significant quad—
raat for & period of L8 hours, starting at approximately d plus § hours
(Note: lator cha.n(cd. %o stu't. at H hour),

b' Du.rin. the au:nu. plhiase provide for alir-Xo-ground ropotting
of approximate radiation (air) intensities encountered by all aircraft
operating between Eniwetok and Bildnd from H hour to H plus 24 hours,

2, 'I‘hc three mu'l.l typu et sarial survey coversge were:

c. Spad:n IB-29 usd.cu were scheduled specifically for
cloud trecidng purposes using in-flight aireto-ground reporting proccdures.
These missions started at H hour and ran for 4B hours, with a requirement
for a maximum of one aircraft to be on station at any ons time, Flights
#l and #3 as defined in Incl 1 also satisfied the requirement for one of
the two weather reccmmaissance flightelsequiled co 4schh day of the poriod
involved, Normal woather roconnaissance meteorological reports were
required on gll cloud tracicing flights performed with WB=29 oquipmont,
In a similar manner it wasd rcquired that all WB=29 flights schoduled
during the L8=-hour poricd for specific weathor rocormalssance missions
include rcports on radiation enccmtcmd.

be In=flight aireto=ground reports wore requirced from all
aircraft (other than the cloud sampling team) oporating between Endwctck
ard Bidnl from H to H plus 2, hours on other than specific radsafe
missions. Thc roquireaent wvag dosigned to use exdsting aircraft cpora~
tional schodulos and was not 0 invelve schoduling of aircraft for the
radsafo xissicn alone; (Incl 5)

ce Hadlo intercaption of sequencs reports from and between the
cloud sampling aireraft; cantrol aircraft and the Alr Operation Contcr
was mado at the Radsafe OFFICE from H to H plus é hours, <{Incl 6)

3y The cloud treciking plan was designed around a considecration of
eccnomical uso of tho availahle aircraft to survey only the critical arcas
rather tham to follow tho drift of all scgmonts of the cloud, The prizary
considerstion lcading to a requiremcnt for cloud tracking was the safety
of task fores ocloments, contiguous populatod areas and the users of the
air and surface routes in tho genersl arca,

- 84 It was considerod that ihe areas of most coneern, in
soquenge of pricrity interost werc as fallows:



(1) EMMMM%E%@
This arca included both thc task force camp at wato native

populated atoll of Ujelang, It was considered first priority duc to the
fact that the development of potentially hasardous conditions off-site
weuld, fram the viewpoint of falleout rate and time of arrival, be first
detoctable in this general area, Consequently, it was planned that the
traciing efforts should first be devotod to a patrol to tha wost of GZ_
in such a wvay that the task forec camp at Eniwectok and Ujclang .itoll
would be placod in tho "shadow* of the search aircreft, This was accomp=
lishod by sotting up a recetrack holding pattern %o patrol generally
north and south scroes & sectop limited by boarings from GZ to Eniwetck
and Ujelang, with sufficient additional spread on the sector tc assure
camplote coversge of any contaminatod air likely to drift to theso two
locations (Flight #1. Sec Incl 2), Since conditions developing during
the first hour or two after shot timne werv sssumed insufficiontly stable
to varrant & dotailod analysis and too closewin for rcasonablo safety

of the aircraft crow, Flight /1 was designated to degin its patrol at
about H plus 2 hours and 50 milos wese of GZ, Ten thousand feet was tho
altitude selected as the most reascoabls compromise for the dats desired,
It was sssumed that a patrol of about 3 hours should bo sufficicnt to
obtain tho answers nceded, however, tho plan provided for a longer poricd
of patrol if spocific shot circumstancos roquirod such a modification,
On sevcral shots this action wvas necessary,

(2) . This was tho
region {roa waich seoo occur o task force shote
atoll caxp sito and fleoty Sincs falleout from this rogion would arise
from tha sottling of contamination into the trade winds from higher lovels
(which had transported debris %o the east), & consideretian of fall rata
and time of arrival dictated patrol of this rogion latcr than 3 (1) abowe
bat within about 6 to 12 hours postwshot, Aa "E® typc search pattern at
10,000 foct was spocifiod for the aircreft described in 3s (3} abowo, %o
be flown following the racctrack holding mission (Flight A1),

arant , arca was of ¢
above, but considored of less urgoncy on shot day duec
{ts moro favorablo location with ruspect to GZ and duc to the greater
distancos from GZ amxxd tho longor pericd of timo roquired for dctactable

. oontaxination to reach guographical positicas potentially hazardous to

those stolls, An "B® type search pattorn was designated %o be flown at
10,000 foet (Flight #2, See Incl 3)..

(s) M the larsh
. Those areas were ¢ of loast priority duc to scparate
astion takon to closs and swacp the forecast questionabls sectors
and routes, The last half of Flight /2 was sclectod for this requirement
to bo flown at 10,000 fect and through thu rogiom north of GZ doturminod
tc be representative from the forecast air radex and the air particle
trajectories.

(5) Two additicnal airoraft (Flights #3 and #4) werc plarne
to scarch from H plus 24 to H plus 36 hours and from H plus 36 to i plus

£-23
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L8 hours, The flight tracks of these patrols were to be determined afser
the shot and based upcn the results and circumstances of the first 2
hour period and tho forocast and cbserved metaorological conditions, A
further augmentation of tho overwall aloud tracking effort was planned to
coma {rom periodic radistion reports {rom airersft on primary missicns

of weathar reccrmalssance out to appracimately 1,000 miles from H to H plus
4L8 hours, =

be Although the prims cloud tracking effort immecdiately post-
shot wvas planncd as indicated in 3a above, certain other initial actions
to assess development of the long~range falleout potential of thc shot
wore also taken at this timey It was planmod to {ntcreept thc rcports
of the cloud sampling tcam to dotermine heights, initial drift and ine
tonsitics of all segmands of the cloud from about H to H plus 6 hours
(Inel 6)¢ Purther, it was plarmod that all operational aireraft sther
than the cloud sampling team would report any oncounter with radiaticn
while ongaged in their assignod flight missions (Incl 5), Since the
lattor group of aireraft, as a rule, were attamphing to awvald contaminaticr
information from that source was basisally "negative” and served primarily
to define "cloan" areas. The totality of all information gathcred during
tho carly post-shot phase, togother with the wind observations and fore
casts, vas sssumed t0 de sufficiont to present a reasmably clecar indica-
tion of futura dovelopments of the cloud, and in sufficlent tize %o verify
decigions relative to safcoty of porsoanel in the shot area,

s Although no specific patrol was designod %o search air and
surface routcs through the ‘Marshalls, the rulatively favorable positions
of these areas, couplod with wind forecasts and observations, advance
action to close routes if nccessary, "bonus® results from the efforts
doscrided in Ja and b above, and the presence of fixod land acnit:ir sae
tions at seversl points in the area, woro considered sufficicnt to formum
lato decisions relative to the hasard potential for such routos,

6 Incls:

1, Detalls for W29 Cloud Tracicing Flights

2, WB=29 Cloud Trecicing Flight /A

3. WB=29 Cloud Traciing Mlight /2

he WB=Q9 Radsafe Code

§, Dotails for Radiation Reporting by all
Aircraft (Excopt the Cloud Sampling
Tcam) Oporsting Betwmson Eniwetok and

‘glh.niaotwcnaﬁma.ndﬂm%

(= e 3 of PN

é,. Sequonce Clsud Report for Control 3=36
Sampling Oporatins with 1 Appendix
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DETALS POR WB~29 CLOUD TRACKING Fi"GHTS
"1, shot Partigipations All sncts.

- _2, %ﬂi L8=hour coverage starting at H hour with a requirc=
zent for a of ‘ons aircraft to ba on statiom at any cno time,

3. e t Pour twelve=hour poricds are designated Tlights
#1 theough #i as £o ?

s, Flight A1 (H to H plus 12 hours)s This flight is tc doter-
mino in sequenco the charscteristics of the radiological hazard likely %o
drift and fall cut on Eniwotok or Ujolang Atalls and thc hasard upwind
from the shot atoll, The first portionm of the flight will consist
essentially of & 10,000=foot racotrack Rolding pattorn of approximately
five hours durstion and extonding 70 naytical mdilcs froa north to south;
The H hour position of the castorn edge of the pattern will be at 50
nautical miles west of ground zero, Upmn encountering radistion, tho
ontire patterm is to be shifted westward to follow the leading eodge of
the radiation fivld, The search upwind from the shot atoll will bo made
in a 30 degree sector with apex an ground 3010 ard centared cm tho average
prevailing easterliss. "E' type search pattern at 10,000 feet will be
coployed, Specific instructions for this mission dll be forwarded by
CJT? SEVER 0 CT0 7.4, ATTN: Commander, Tost Servicos Unit, not lator than
H minus & hours.

be MNight #2 (K plus 12 hours to H plus 24 hours), This flight
is to dotermine the charsctoristics of the radiclogical hasard cxisting
upwind from the native populated atclls in tho scutheast quadrant and the
hasards existing on, or ncar, air routes of interest to commands external
to the task foree arca of responsibility, Upwind for the native populated
atolls is defined as a 30 degree scctor (as in Flight #1) with apex on
dongerik Atolle "E" type search patterm at 10,000 feet will be employed,
Scarch of air routes is to be at 10,000 feet and along the routes, or
through the area forocast to be upwind from suck routes, for & representa=
tive distance determined by the ostimated limits of accuracy of the Alr
RADEX, The attempt here will be to determine tho contamination status of
the air on the routes or the potontial hasards likely to drift across the
routes, The air roullos of interest are those through Wake and the
Marshall Islands, Specific instructions will be forwarded by CJTF SEVEX
o CT0 Tek, ATIN¢ Cammarder, Test Services Unit, not later than H plus 4
hours,

os Right # (H plus 24 to H plus 36 hours), This flight will
attompt to detormine the extent and drift of octher major segacnts of the
atomic cloud as practicable and as required by existing mctcorological
influences, Arcas and altitude of scarch are to be spocified latcr ard
will be contingent upon the above influcnces and thc results of Flights
#l and #2, Flight #3 will be planned and axscuted by the operating agcncy
upon directive (issued not later than takowoff minus 8 hours) from CJTF
SEVEN,as for Flights #1 and #2, It is expocted that this directive wil
indicate a vectored massicni, The nocossity for schoduling this flight wil
be dotermined by CJTF 3EVEN on tho basis of the results of Flights sl ard
#2 and other sourcas of information, ;

e - b



d, Flight #4 (H plus 36 to H plus (8 hours), The nccessity for
scheduling this flight will be detormined by CJTP SEVEN on tho basis of
the results of Flights #1, #2, #3 and other scurces of informaticm,

. Q¢ Othor Flights: WB=29 flights scheduled at any tima during
tho L8~hour poricd for specific weather reconnaissance missions will zake
routine roports on radiaticon encountored, -

Lhe Misgion Dircetives: Mission directives from CJTP SEVEN will be
routed through normal commnd and communicaticns channels, However, to
insure that advance dctails get to the operating agency sufficiently in
advance of tho missions, an informal mission directive will bde transmitted
directly to tho WB=29 squadrdm through "Weather Contral-Weather Station!
RATT charmols by Mission Takeeoff time minus 8 hours for each flight,

5. Data to de O%‘M: The basis requirement for those flights is
to ostablish a e 9 ta of sufficiont accuracy to support conclusions
and decisions relating to hcalth hasards and means of aveidance and to
confirm or medify forecast cloud segment drift, Tha dass will also be
usod t0 advise spoeificd agoncies having intorests contiguous to the task
force arca of responsitility, In gencral, the missions are to be flown
on the tracks spocified with maximm emphasis on ccmplete coverags of the
dosignated areas, It is not anticipated that ineflight analysis of the
over-all situation is ncocssaxy cxecopt that tracicing aircraft crews should
recognize cloud boundries and leading odges., Normally, ponetration of
the highly contaminatod aresas will aot be noccssary or required unless
specifically dirceted under unusual circumstances, Doviatimms from the
prescribed track and rcperting positions should be made only upon entry
into highly contaminated arcas. For oloud traciing missions, tumeocut
will be excecuted at intonsitics of not more than 3.0 r/hr, Pollowing such
turn=cut, appropriste in-flight adjustmsnt of track should be madc by
the aircraft commandor {n thc interost of maxirmm coversge of the desig-
nated arca, The Radsafe meonitor is to exoreise discretion on turm=ocut
from highly contaxinatcd arcas and to considey crew perscnnel dosages and
and anticipatod duration of flight through the radiation ficld, The lixit
of 3,0 r/hr is specifiod as a naximan rather than a limit to which pcnesrs
tion ‘must de ndc_

6o mt Sinco highly procise mcasurcmeats arc not
roquired, equipment and rcporting codos are specified
scocrdingly, Each flight will have on board sufficiont instrumonts of
the followirg type to insurc rcasonable expoctancy of proper functioning

of &t lsast ome of cach typot
L3} AN/POR-T1B

be MI=S or any oquivalont military instrmcnt such 2 s the AN/
PDR=27, capdble of dirce? rcading in millircontgens per hour,

e An additicnal survey instrument of the scintillation counter
type will bo mado available to the task force cg & lcan basis, This
instrument appears promising, and will bc furmished to tho WB=29 operatiom
porscnncl for additional (WOIAC back-up.

®-y
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7. In-Flisht Rcportst In-flight reports on rsdiation wdll ve made
in conjunaticn with the halfehourly standard weather roporting mossages
uscd for weather rcccnnaissance flights, (See Incl 4 of Tab B for radise
ticn reporting code.) Special r.ports ars to be transmitted for any
positicns whers radistion intansity reaches a zaximum along s scgrment of
the fIight track rogardless of whethor or aot such positions coincide with
points of regular half-hourly westher rcports, Additional spocial repores
should be madeo at any critical position in the flight track such as posie-
ticns which dofine a cloud boundary, & turm=out point, or any unusual
situation,

8. Poste 17 Post=flight reports will act be required
by CJTP s, in Judgnent of any of the perscrmel involved,
one=timo roports are considored nccessary for clarity or for improving the
cloud traciking operatiom, Flight Radsafo logs maintained by WE-29 crows
will be forvardod tc CJTF SEVEN post-shot,

9e W Raports will bo routod as normal
woather rec sancoe roports to the Weather Central, The Weather

Contral will rclay tho roports to the RADSAFE OFFICE,

N
3
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8229 RADSAFE COOE

"le The code for ineflight reporting of radiation will he used in
conjunction with the five-digit groupe normally devoted to AFQAT-l report=
ing, Position, time and altitude will be a® normally reported on weather
rocahaissance flights, Tha first group of the five=digit AFQATwl groups
will be used to encade the radiation observations., 3dcadings and gencral
obsarvations are to be coded in soquonce and i{n conformancc with the <$2de
below, Should the first five-digit group not agequately decsceribe the
report, mccsssive five«digit groups should be used, To indicate such
amplification, the first digit of the first fivo-digit group should be
codod accordingly. The numbers indicsted for coding the desired informa=
ticn below arc examplcs only, Formal random code numbers will be assigned
by CJTF SEVEN prior %o each shot for successive thresehour pericds start-
ing at H hour and terminating at H plus 48 hours, Coples of formal code
numbors will be furnished to the Weathaor Central and the cperating ageney.

CODED NUMEEDS FOR PZARIODS
IN HOURS AFTER  KQUR BADIATION INFORMATION

Hhr 3 & 9
to

to %0
2 & % __12 Tipst Digy (oport tdentification)
é p No detcctablo radiation above background,
2 é .Madistion (gamme only) report follows,
0 b

adiation (gamma only) rcpord follows with cne
amplifying five-digit group,

8 & 7 1  Radiation (gemma omly) report follows with two
amplifying fivedigit groups.

3 L 8 é Tadiation (gamma only) report follows with three
anplifying fiveadigit groups,

N & 3

4
9
7

1 -9 ’:3 -0 Dumy . : -
5 1 -9 3 Dupzy .
é 8 0 5 Duzmzy
2 3 5 9 Duzzmy s
0 7 2 b Duzmy.
Segond Dizit (Intonsity reca’=g above cstizats

aireraft back, und)
2 é 5 3 Loss than 10 mr/hr, but above dackground.
7 2 8 ) 10 to 50 mr/nr,

Inclomure 4 £ -9
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5 7
3 _ L
9 ~ 1
6 5
8 9
1 8
L 0
0 3
8 9
] 7
2 S
é 2
o 3
3 A
1 6
b o}
7 8
9 1
5 7
Inclosure 4
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' Seeond Digat (contisued)

50 to 160 mr/hr

100 to 500 mr/hr

500 to 1000 ar/hr .
1t §5rhr

5 to0 10 r/hr

Hore than LE )t

Duzmy

Durmy

Thinrd 01t (Pertinent additional informaticn
on readings reported)

No commont on reportod readings, or this is ar
arplifying five-digit group,

Instruments (RADIAC) malfunsticning
«lsadings fluctuating

' Spotty radistion lovels encountered,

dadiation lavels in the area are higher tut flyw
ing on fringe ind taicing observaticas at lower
radiation levels.

Having passed through rain shower, background
is definitely higher,

Readings fluctuating because of intermittcnt
showers,

Radiation intcnsity approximatcly constant since
last roport.

dadiation intcnsity steadily increasing sinec
last roport.

Radiation intcnsity stoadily decroasing since
last report.

Pourth Diglt (Gencral trends of xissicn and cthe:
pertinont informction)

ladsafe mission progressing satisfactorily.
[ -
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Poupth Diglt (contimiod)

1 4 5 2 Changed track (for ladsafc reascns) to that in-
dicated in the cleoar at end of this acssage,

_ $ndicate track change in appraximatc full
degrees of latitude and longitude from prosent
position,) -
2 1 3 o} Having mechanical difficultics which affect lad-

safe mission or designated track., (Amplify at

end of message, in the clear, if desired,)

Cloud 4s visible,

3 0 b 9
é 2 0 3 Cloud is not visible,
0 5 é 7 ¥o commont,
L 9 8 5 Dummy
7 3 9 8 Dummy,
9 8 1 é Ourxy.
8 é 7 b8 Ounexy,
FiLsh Digit (For amplificatiom of previcus

information)
5 4 1l No comrcnt,

L 2 0 3 Exacuted turn~out at intunsity indicated in
socond digit of this report,

1 9 IR 2 Operating position relative to cloud is uwimown,

7 1 9 o) oridng leading odge of cloud,’

9 é | s‘ 4 Working cloud boundary,

0 8 6 5  Dumy,

3 IN 8 ) Durzyy.

5 7 2 9 Dumzy.

é Q 3 8 Dumzy, .

8 3 1 ? Dumy

EXAMPLE: (H plus 8-hour meseage)
”.’......'..‘w5L9 3&6 mn 83679000;00';0000".

"ladistion report follows witr:! one amplifying five-digit ZT<uf,
- . .' -

——— .
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100 to 500 mr/hr, radiation levels in the area are higher but
ca fringe and taking observations at lower radiaticn
levels, cloud is visible, working leading cdge of cloud, dumxy,
dummy, readings fluctusating, iladsafo mission progressing
- satisfactorily, dummy, plus two duxmy five-digit groups.”

2, Post BRAVO modification of aboves --

8, QRecferenco paragraph 1 above, and {n order to ruport actual
values of tho intensity reading instoad of the block=valuss given by the
secand digit, a change was mads wheroby tho successive digits of the first
available dummy five digit group was used to indicate tha specific value
of the reading within the block-value given, Thus, Lf the block-value
were 500 = 1000 mr/hr, followed by the group 75022, tho true reading would
be 750 mr/hr. This change alsc made use of tho last t of the group
to indicate the type of instrument used, 1.6., 1 for aAN/PO0~T1B and 2 for
Seintamster, 75022 thereoforv would complctely designate a reading of 750
or/hr by scintametor,

b, Jofercnes paragrapht 1 above, the second digit was designed
tc indicate intensity readings above estimated background, This was
changed to indicate groes roadings in order that tho true intensity of
exposuro on the aireraft crew could de assessed, In the interest of
floxibility in the reporting procedurvy provision was mads for the alrcraft
crew to report estizatod aircraft baokground by usirg the first digit to
indicste "no dotectable radiation above bagkground,” the second digit %o
indicate the blockevalue of the cstimated baciground reading and the
successive digits of the next five digit group to indicate the actual
intensity reading in or/hr in accordance with paragraph 2a above,

g -
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1. Shoy Participation: All shotss
2. Dura t  2L~hour coverage starting at H hour.

3. Qg_gut. of Tlights: There is no requiremcnt for special
flights sole or this roquircment. The assumption herc is that wherewer

practicablo, aireraft scheduled to be in the region betwren Eniwetck and
Filcdnd atolls will be equipped to measure and report ratiation cncountered,

L. Data to Obtained: The basic requirement for these flishts is
to establish a filc of data of sufficlent accuracy %o support conclusicns
relating to hoalth hazards likoly to drift and fall out on Eniwstok and
UJeleng Atoll, and tc support dceisions rclative to the necassity for
evacuation., Since highly precise measuroments are not required, suitable
2ADIAC equipment and reporting codes are spacificd below accordingly, It
is intcnded that, whore practicable, aireraft crows cncountering radiaticn
atteopt to deternine the approximato size of tho affectad arca and the
position of th. leading edge of the cloud, This information is basic in
determining the probably fall-cut affect om Ujelang and the Eniwetck atoll
Camp site,

5. BADIAS Squipgente~
a. Zach multieonginc aircraft should have on board instrumcnts

of the following type to insurc reascnablo expcctancy of proper funciicne
ing of at legst e instrument:

(1) aN/PDR T1B or similar type.

(2) MX=5 or any equivalent military tyRe instrument, such 1s
the AN/PDi-27, capable of dircect reading in millircentgens per hour,

%; ﬁf’?ond.‘.n;l should bo garma only wd the intensity cbsorved
in cxcees.of estimated alrcroft beckground,

. & 3 ! opp on Aire : Thc operating agency menitcrs
roquired for -engine aire crews,are to be used for this rcquire-
oonte. These monitors will be responsible for determining the froquency 3£
and the maicing of radiation msasurements, coding the informaticn ~nd
insuring that the information is placed in the alr-toeground ccrminica-
tien system,

7. Godeg: The following code for reperting radiztion hos be=n
designed primarily for voice aireto=ground tronszission, It is intcnded
that, whers nccessary =nd if fcasiblu, ruports by Cu zre 1lso o be used,
In the ovent distance is a factor amd only voisc transmission equipzent
Ls availabls, dclayed ruports aro to be made when th: sireraft is wiinin
woice range of cither the Eniwutok AOC or the 3ikind ACC 28 applicatlz,
The report should be formul:oted and reportcd in the followlnz sc,ui.nce:

g-/
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8. Alreraft Call Sign, ‘
- B, The ruport will be iduntifiod as & "Sweat-sour [lepcrt”,

¢, Approximate local tims, position and altitude of aircrafs
wvill de given in the clear.

d. Code for radiation intensity reading (zbove estimated airs
craft background), (Codo numbers will bu re-dasignated by CJTF 3EVEN
for each shot., The numbers indicated below ars for example only.).

55 No detertable radlationm above baskground.

- Loss than 10 ar/hr, but above background,
10 to 50 mr/hr,
50 to 100 mr/hr,
100 to 500 mr/he,
500 to 1000 mr/hr,
1to 5 r/hr,
$ to 10 r/hr,

KonthaleOr/hr.
Durmxy

3

F8 8 B 8 E &

¢, The contaminated area is to be designated as "GILDA", The
size of tho area is to be designated in spproximate nauticel =ilcs in the
northeecuth direction followed by the approximate nautical miles in the
sast-west direction, 1.e¢, "50 slash 20", The approximate center of ns
contacinated area should bo given by nautical miles in relation to a fix,
It thc area is uniknown, tranmmit "GILDA Negatiwe", The leading edge of
the cloud {s to de designated GILDA AHE and located in nautical niles
in relation to o fix; if unimown, transmd® "GILOA ABLE Negatiwve"., I thne
contaminated area has been oampletoly dafined above it wdll be assucad
that the leading eodge i3 also defined concurrontly.

. EXUPLE:

"Mhig {9 SAND BLASTER TWO/ Swee-scur laport/one six thres

" sero/ four sero west of (fix)/ ton thousand/ one cne/ SILIA
six sero slash four sero slash five serc northwsst :f (fix)/
GIlDA ABLE six serc west of (fix)."

for
"SAND BLASTER TVWO radiation report, 1630 local, LO NM west
of (fix), 10,000 feet, 100 to 500 mr/hr, area cf cloud 40

NM northe=south by 40 NM east-west, centorod at 50 M ncrin-
west of (£ix), leading edge is at 60 NM west of (fix).'

y
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Spocial feports:

8. Occasional negative reports should bte made during pariods of
ccoparatively light ccmmunications load, These could be added to other
routine reports, such as "......Sweet-scur negative', Such reports not
only assurc proper functioning of the reporting systom, but alsc serve %o
positively idcntify non=contaminated areas, -

b. Post-fiight roports will not be requi.rod by CJTF SEVEN unless

i{n the jucgmrrny of axy of the personnel involved, onc-tima type reports
aro cons_dexd necessary for clarity or for ioproving the Tadsafe operse
tien,

$. Ros*ing of ’._:pgrcs. Expediticus relay of the in-flizh® reports
to the WUIAIE OFFL.2 at tao Command Post of CJTP SEVEN is esscntial.
Conuquo'z‘ » voic. contasts with tho AOC aboard the Command Zhin (or
through sae “Fniwetok ..OC-Hot Line) are proferred. All reports should
contain instructions in ghe nessage for uxpeditiocus relay to thc .LWDSAFE
OFFICE.

Inclosurs §



1. This sequence report has been designed to provide information on
the inttial b=ealk u» and radiation imtensities {n the aloud during ths
poriod H to 4 plus 4 housrs. Infcrmation to be reported includes appraxi-
mations of the altitudos of Lops of each of the major clouds segnents and
an estimate o succorsive positicns and diameters of thuge segments,
Further, portiron* {nformaticn will bde obtained ca penetraticns by sacp=-
ling airemmfs, Thiy latter ‘nformaticon will be directly interceptod by
the JTP CIVEN NAUSWTE CFPICE on sampling aireraft VHP EZasy channel reports
to the Coatxol. B-34,

2, Tie report will e Zormulated by the scisntific dirccetor in the
Control 3-36 ard repcrted in the following sequoncet

I INFOLMATION 292 (Exazple)
a Local tioe of reported cormxditions 0800
B . Nomber of mpjor.clid segmetis . ' IN
C Top of first (highest) segnent (Est Alt
in thousands) 100
D Top of sccond sogment (Est Alt in
thousands) 60
E Top of third segmnt (Est Alt in
thousands) 30
P Top of fourth segment (st A1t in
thousards) 20
G Top of f£ifth segmnt (Est in Alt in
thousards) Negative

H Bstimated position an .xtent of first
(Highest) scgmenv (in M vith respect
to GZ, in degreos from GZ and diameter
in MM 80 by 90 by LO

I Estimated position and extent of second
segoent (in NM with respect to GZ, in
degrees from GZ and diameter in NN) 75 by L5 by 30

J Estimated position and extent of third

segmont (in NM with respoct %o GZ, in
degrees from GZ and diamster in NM), S0 by 00 by 40

laclosure § ’ £-/ ~
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K Estimatod position ard oxtent of fourth
segnent (in NM with respect t0 GZ, in
degrees from GZ and dlanster {in NM) L0 by 250 by 30

L Estimated positionm and exteat of fifth
- segment (in NM with rospest £0 GZ, in
. degrees f{rom GZ and diamster in NM) Negstive

~
‘ 3. Qleports should be made as often as is feasible under cpersticnal
corditicns, If nueessary, the report may be followed by a verbal dcse
eription to clarify essontial features of the cloud,

EXAMPLE: "This is GIDDA [EPO..T/0800/h/100/60/30/20/Negative/
80 by 90 /75 by LS by 30/50 by 00 by LO/LO by 250 by 3¢/
Negative/verbal description if necessary/Over”,

4e The attached format will be used for intercept (on VHP Zasy
channel) of aireraft penetrsting information, Intorcepts will
be made on P84, B=36 Featherwaight and Haoavy Nucli{de Sampler reports o
the Control B=36,

-

ARRenddg:
L - Sampling Alreraft g.nmm Japort

Inclosure § 2 ) ‘



Shot # Date

A/C &

PLlct Contral A/C
Sampler Call Sign Alternate
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HEADQUARTERS
JOINT TASK PORCE SEVRN
Washington 2%, D. C.

- A6/729.32903 L iay 1953
SUBJECT: Lagoen Contaminatisa and Health Hazards During Opersticn CASTIX

™0 Coamander
Task Group 7.3 .
"Sshington 25, D. C.

1. BReferences.

a. Letver, J-16941, TG 7.1, subjlest as above, 22 April 1953
with twe inelosures (Insl 1l).

b, Nemorandum for Reserd, JTP SEIVIN (Inmel 2),

s. Dreft of Madiologleal Safety Annex to JTP SEIVEN Cperatica
Order 1-53 (Inel 3).

2. Referense la outlines technical details expested to influenss
surface operatiocns in the Iniwetok and Bikinl lagoons following contamie-
nating nuclear events; referenee lb cutlines scme of the opsratiocnal ss=
pests of sush activities 4nd indieates the sccpe of discussions wnich
bave taken place to date., Referense ls delincates proposed cpersticnal
clesrence limits for Operetion CASTLE and is included for its particular

impast on ship and boat oparetions,

3. Tho above roferences indisato the surrent status of severel
prelixinary studies of the protlem of wator surfasc operaticns in the
prescnee of rediclogicsl contaminatiocn. IS 19 deeired that your head-
qQuartere taks sstioa as follows: ar

8. Raview rofurange ls and subait comments or rucoansndations
sonsistont with the philceophy of "opersticasl necessity" and "calsulats
risk® inherent in the over-all mission of the Joint Task Force.

b, Initiato studies to dotermine mothods of provanting conecas
tration of rediclogicsl contaxination in water cvaporators, dlstridutior
linos and alsrocrganie growths on the bottoa of ships.

¢. Recoamend a date for a cori arance with this haozdguarters

on the over-all aspocts of tho lagoca scatamination problam. This coo=
forance should take plaee a» soon as possibla after the ssignaent af

Inel 1 o TAB "P" -
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A3/729.3x503 b iay 1953
SIBJECT: lagoon Contamin:tica nd Health Hasards During Operation CASTLE

C1G 7.3 and will inslude reprssentatives of Bullod, BuShips, Op-36, TG
T 7.X and APSP with sufficient stature in the mdiologieal fiold to land
asserange and practisality to the ultimts solutions of this problan,

d. Jollowing tho above gsoaferencs, initisto an indoetrinaticn
prograa for opereticnal parscnael of your organisatica to inject tha
recoamandod solutions into operaticnal probleas.

BY COGLUAND OF LiJOk GENERAL CLARKZON:

s/Robert H. Cushing

3 Inad t/ROBERT H. CUSHING
1. Ltr, /1694, 1G 7.1 Colsael Usa
22 apr 53, subject: Astg Chief of Staff
"Lagoon Contamination and
Health Hasards

During
Operstion CASTLE" w/2 Incl
ZQMQWWQ M29Apr53
3. Draft of RadSafe snnex to
JT? SIVEN OpOrder 1-5)

Copy Pumished:
Deputy Commender for Scientifis iMatters
C1G 7.1



HZAD .UARTERS
TASK GROUP 7.1
JOINT TaSK FORCE SEVEN
Los Alance Seientific Ladoratory
- J Division, P. O. Box 1443
: Los Alancs, New Mexico

-

J=16961 22 April 1953

0: Conmander _
Joint Task Force Seven

“ashington 25, D.-C.

FROL: Seiantifis Deputy
Joint Task Force Seven
‘Tasningtona 25, D. C.

SUBJECT: LAGOON CONTAIINATION AND HZALTH HAZARDS DURING OPERATICN CASTLE

1. Hecent studies of lagoon eontamination and health hazards from
rsdicastive fall-out of Castle have indicated that although the lagoons
of Bildni and Eniwetok will be contaxinated no sericus health hazarcs
will be axperienced at time of re=entry. (3nclosures 1l and 2)

2. In all probadility, ehips that re-enter the lagoon following
detonation of atoals devices on the surfase or near tho surfacao will
becoms contaminated with radicactive materials. The problam that roe
sults from this action is the decontamination thet may be nacissary
at the end of the cperation. ™atur evaporators, watar distribution
iines, and microorganisms adhoring to tho bottom of the ships will %end
to concentrate the radicactive materials ¢0 & dograe that U. S, N-vy
shipe may require scas decontominatioca at tho ccaplation of cporations
in order to meset the final clearanco standards of 15 millircentgens per ®
day 28 spesificd by the U, S. Nawval Radiological Saf:ty Regulaticns cf
1981, (Par. 6.3)

3. "'Final Qearacnce'"™ a8 defined in paragraph 25 of the Handbook
of atomis Vospons for ledicrl Officers (Nav Med P=1330) "indieatis tnst
eips, alrereft, and other material require no further control frez the
standpoint of rsdintion.” ~"'Cperational Clearance' implies thot con-
taminatiocn exists and special operating precadures are requircd. Cper—
ational cloaranse for ships, aireraflt, or heavy oquipaont 2ay be granted
by the sommanding officsr when he 1s assured by the Radiclogical Safety
Staff that the personnel tolerange lLimit will not be exseeded >y tneir
use," In the past no time limitatioca has been placaed ca the rate of
sccumulation of the total dose (3900 millircentgens per operaticn, since
under this consept, the Scientifis Task Croup was able to taxo advantags
of tho time intunsity factor of radicsctive doeay of fission prolucts
and minizisa the tine necessary for the  reparstion of succgeaing 2oton=
atiocas. Under sush a concect, the Naval Task Group may anter ccntazin-
ated lagoons of ssvorsl hundred mlliirceatgens shortly after 2otconatl:n

| I
Inc)l 2 to TAB #P» -
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Commander, JTT 7 22 April 1953

without exceeding the Tasikc Foroe tolerange Limit, and without the ine
“ordinate delay detmeen onots that wuld rfeeult froa unreallistic contas~
inasice liaits,

L. Navy vessels «xposed ts "eperational” contaminatien will de
naturslly desantaxinated by redissetive desay and dilutisn by the cpem
sea 80 that extensive deccatasination should oed bDe nesessary upoa thelir
return te the Uaited sum.

5. In ecasidsrstica ot the above and with a view %0 eecncay sad
ainlmisation of rediation exposures, it is rescmmonded that:

a. GJT? 7 sstadlish oparational slearanse liaits in eccupied
Spases absard ship that wil) perxit maximaa woridng periods
within radiolegicslly ceataminated waters for vessels under his
sontrel.

be The Cemmender of Task Growp 7.] bDe advised of tnese liaila

and of the requiramant te eperste ia rediclogisally centamingted
wiere.

e, Nudies de initiated te determine asthods of preventing
sonsantration of sctivities in mater evsperstors, distridution
lines, and misroorganis grewths on the dettam of akipe.

ACG/JDS/ ek 8/Alvia C, Graves
$/ALVIN C. GRAVES
Ens. 1. Lagoon Contamination Seientifie Deputy
Duaring Operstien Castle, JTP-7

JoDe Servis, 1'0-7. ¢ 7.2
dtd 1} ared 1953

2, Extrests Health Hazards of
Operatisn Castle, T.1L. Siipman,
0., HoDiv., LASL, dtd §
Mareh 1999



CFFICE [QORANTRAL

1l Maren 1543
70 Dungan Curry, Deputy for Administration
~ Task Group 7.1, JT? 7
FROUs Joha D, Servis, Comander TU=7
Task Group 7.1 -

SUBJBCT! LAGOON CONTAMDIATION DURING OFERATION CaSTLR
SO80L:  J-18513

REF: 1) Diffusiocm im Biiini Lagoen, W, H. Muak, G. C. wing and
R. R. Bevalle, Tg?ﬁs, Anerican Gecphysical
Uaien, Vol. 30 No. . 1949,

2) Prelixinary Report on the Oceanography of Bikinl atoll.
Operation Crossroads.

3) Radiological Decontamination of Target and Non-Target
Vessals, Director of Ship saterial Technical Inspection
Rsport, JI7l, Operstica Crosercads.

b) Hadiological Safety Regulaticas, Buresu of iedicine
and Surgery, U. 3. Navy Departaent, "ashingtem, 0. C.

5) g:gguian assorendus, Health Hasards of Cperstion
[ J9 )

1. Introductiocn

The eoncept of Operation Castle has peinted out 3 requirement for
ships %0 re~enter Bikini cgoon following detonation of atomic devices
on the surfaes or near the surfase of the lagoon. These ships would be
limited in number, but would bde required for shep and laboratory work
ia preparstion for susceeding shots. This study is therefore undertaker
to svalunte the health hasards and eontasination probleas that zight
. result froa ship re-entry inte centaminetad lagoons. Technical Lrfor-
aation was edtained from Seriype Institute of Ossanegrapny, La Jolla,
Califernia; Health Divigion, LASL, Los Alamps, and the laborstory recore
of Task UniS 7. It i{s felt taat this study aay be of assistance in
t.:o-opmum plaoning of Castls and therefore ls_ presented at this
tise,

It may be expestsd that less than 10X of thu total quantity of
fission produsts will do doposited ia tha witers of tha ligean. At
U 4§ 1 hour, ths intensity ct the surfaee ia wxpested to axseed LOO
2A hre. Badicastivity will be preseant in ths area froa fissicn pro=
dusts trepped in the liquid fall-eus. The neutron flux resulting frm
the bemb, especinlly in thu barge shots, will induce activity in water
and bottom sediments. The three iaertant neutron absorbere in sea
water are hydregen, sodium, and ehlorine, but the only alezesnt of coo-
sern is sodium 24, which is of little concern after throe days,

Incl 1 of Ined 2 to TAB "IP* -5
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3. Bkiny Lagocoa) Cirgulaticn

- The eirsulatica of Bldnl lagocn L3 deainantly wind driven. During
the 3pring zonaths when winds aversgs 20 inots frea the sast-northeast
the swrent astisa is vigorous, 0.5 knots in the surfase and 0.3 in—the
bottom currents. The surrents set dowauwind on the surface and roughly
against it on the bottam. The surfage eurrent 18 free 4o move with the
wind bat the dottam eurrent is restreined scaswhst and tends %0 align
1tsels with the major cast-yest axis of the lageon. The sone of u-
welling along the eastern reefs is thus & permnent festure uwnder all
winds having an easterly compoaent,

IS is probably that the fully develeped surfsee surrent {s produced
within 1000 asters of the east reef but dees not obtain full develop-
aent until the feteh is greater than 2200 meters. Ths tone of upwelling
can be defined as the region of rising water over which the surface
current is loss than five feet thick, in whishh case it extends {roa
the northern tip of Bikini Island to the southern tip of Tnyu lsland,
having & width of froa 2200 astares oppesite Rokar Island to 3000
asters behind Biikini and Znyu Ielands. The bettaom current surfasing
within this sene is found to split into tws components at Bildni Island
and flow parallel te Whe reef in oppesite dirostiocans.

After Baker Day, Opsrations Crossroads, the fleset mas forsed to aov
from its anehoruge ia the les of Enyu lsland by the arrival of radio=
active mater froa the upwelling sone. The fleet 0ok wp positica cear
the centsr of the mouth of Enyu channel where, dus te southurly winds,
the surface layers were coaposed alaost entirely of oceanis watars cond
the radicastive water mas by then s0 thoreughly mixed with large volunes
of clean wmuter that it no longer held iy tireat to the safety of the
shipe.

Oceanis watar flowe into the lagoon continucusly over the eastom
and nerthern roefs. The total volune of flow is about three purcont
of the velume of the logoon per day., Coatinucus ocutflow occurs tarocugh
the westurm part of Bnyu chonnal. Isewhere, ehonnels, passes, ind
the westearn_reef, the current reverses with e tide, As the cceanis

" water flows in, {8 1is abecrbod into the rotary eireulition of the ligooe

thas grudully renewing the lagooa water,-mhile at the s.av tizs the
latter {9 beaing flushed out of the southwesturm passes at & rste of
3.2 per day. AN this mto of flushing, any given mass of wator in the
lagoon will, on the average, be ruduged %o one=half its originil voluce
in 22 daye and to one t.ath its volume in two and & half mconths.

3. DAffusion of Radjosctivity 43 Budad Lagoon

In lagooa surfase detonstions it is likely that radicactive srodust
will be distributed from surface %o bottom with higher concentr-ticns

A



Duncan Curry 1 Mareh 1953

being expeeted in the surfice layers. The pater of eontiminated watar,
originally more or less ellipsaid, will be elongated rapidly by currents
flowing west at the surface and east at the bottom. The contaainated
water at the surface will be diluted by vertical mixing with underlying
water at an estimated rate of 25% per hour. The reduction in the cod-
centration of the botioa watsr moving eastward from the targat ares is
about 8% per hour.

Therefore, part of the radicactive products will be carried away
froa the target area, but oart will be transferred by vortical dif-
fusion to tha other currant and will ba carriod beck again. Thus a
strip of contaminatod watur is developaod which lungthens wustward with
tha sp.od of current flow, but with rapidly diminishing cone.ntration,
and eastward with the aspeed of the bottom current. The maximua con-
centration will romain castward of thae target aroca,

At the und of tha first day the strip of econtaminated water should
be sbout sevon mllus west-southwast of the targut arca. The conceatra-
tion at tho wastara and of the strip is expostsd to be about 0.01%
of tha initil valuao taking into pcount vartisal and horizental dif-
fusion but n.glacting radicactive deeay. At the castern end of ths
lagoon tho .verage ccacontratica should De about 1f of thy initial
value, but some patches may hava a consomtration of 10% oF more.

During the socond d2y, contamin.ted w2tar will bugin to liave tha
lagooa by a 3erios of edd tide pulsee through the southwaosturn passus,
The amount lu.ving tho 1l gooa will ba vury saull .t first and will
incroase during tha first woak or 0 %0 < maximum value of zbout 3%
of the total contamincnt in ¢ 4d.y's tice. Thoroaftor the r t3 of loas

will be ibout 3% of thc roacining coatraminant per duy.
L. Eniwetok [ogoonel Circulation

The cireulation of Eniwetox lnagoon is siallar to that of Bikini
in that it is doainantly wind driven. During the spring months the
surrent aotion is vigorous froa the northeastern reef 0 the westaermn
reef and through the scuthwest prss~ges. The surface current is frce
to move with. the wind but the bottom current is restraoined -nd tends
to ~lign itsalf with the arjor sast-wsst axis. Thoro thus is foracd 1
sono of upwelling Along th.s cast.rn reocf. Dotalls of Iniwotox cce-no-
grmphy furthor than comp-rison with Biidadl 2rs aot availabls.

5. DBiffusion of Radiocetivity in -niwctok [~goon

In ligooa surfico dutonations, or na:r l-goon surf-co detan-tiens,
r~dioactiva products will be distridbutod frea surfrco to dottea witn
the highar concantrtions in tho surfice loycrs, tfithin tnc firse
twalvy hours radirtion lcvals will bo oxtremuly hign, Bot radioactive
decay accompnied by norizonta. °nd virtiecl diffusica will tend o

F.‘I
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distribute this activity both to the c1st and west. Under prevailing

-wind conditions for tha Castlo conoupt, the graat aajority of ligoca
contamination should be contained in the aorthera half of thae lagoon.
Chings {n wind eonditicns can cause small amounts of north mnd scuth~
diffusion as wns exemplifiod during Operation Ivy.

During this operation, the lagoca was samplod for mdiosctivity
at the surface and thirty feut below the surfage on a d=ily basis.
Station A was locatod at the lagooa side of tha deep wntrance, station
B was located at the lagoon side of the wide passage, station C was
located on tne lagooa side of Rigili Island, station D was & lagoon
location three ailes northeast of Rigili Island, station ¥ was a zid-
lagoon locaticn half way between Rigili and Runit Island, station P
was & lagoon loscation three miles west of Runit Island, station G was
a lagoon location two miles south of the detonation, and station H
was an anchorage losation at the Rendova bucy. Sxamination of the
sampling revilts indicstes that the southsrn portiocn of the lagoon
reamins relatively fres of contamination, ths southwesat passaga %inds to
remove coataxination from the western seator, and tho bulk of rcsidual
coantaxinaticn tends to remin in the northeastern sector of tha lagoon.

6. Coataaination Probless

Ships thit arv reqaired to re-entcr the Bikini Lagooa or northern
sastor of Iniwetokk Lagooa following thae surfige detonations will becoms
radicactiv.ly econtaminated. This dous not nean that perscnnal :board
the vessels wdll be subjectod to serious health hasards, but rather
that wator evaport.tors, water distridbution linee, and zmicroorguniscs
adhering to the bottoa of tho ship will tnd to sconcuntmta the radio-
active p-rticlus of tho ligoon to 1 degree that extonsive decontazins-
tion proceduras may be nucussitatad it the compl.tion of tho opor-tisa.

During Operation Crossrosds, the ra=ontry of the non-targst vossels
to tho sontnainatad lagoon was fallowed by 2 period in which rmdioc-
active mtarials tanded to adhore %0 tae outsr shell bdelow the wetor-
line. The ccaditions here were ideal for ica~emshange and 1lthough the
natar {tself showed an intinsity of radicastivity ¢t or gear thc sur-
fago of enly. abdout 10 milliroontgms per day (far balow any tolurance
1ixit) the astive zettar wns beorded so afficiantly frea thu l:ogoon
weters that within a paricd of thre. diys several of tho non-target
vessals Degan to show readings of greatcr than 100 millircentgens per
day of ganma radiantion insids the hull in the visinity of the waturline.
In addition, salt wator lines and salt wat.r systems sontinucusly
eirsulating water in fire mins, condensars and evnporntors, dagaa to
show inoreasing gooma rdistion readings on axterior surfacas to the
cxtent that surtain arcas adjisent to thesa systuns wure in axcass of
tolcrancs,

25
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This suns phancmena was notsd during Operation vy on the undere
-surfaces of the USS Lipan and in the condensers of tha USS Randova.

Undor our present limits of tolerance, an unfouled ship could __
recain in waters of 10 ar/day indefinitely, but ships with microe
organic growths, rust, and adsorptive paints could be linmited to three
days per weex for coatinuous cperstica.

Qur contamination probles would then be considered of nuisarce
value mther than a real health hazard.

7. Decontamination

For operational desontazination it seeas feasible to sugzsst tne
nationall, accepted tolerance lizit of 300 xmllirceatgens per week
A8 & guide to decontazination lavels for innadbited areas. Aress
exceuding this lixzdt wuld require decontamination before continuous
habitation would be permitted.

U. S. Naval Radiological Safety Regulations (195.) specify that
final clearance for vessels is set at 1S aillircentgeas per cay (10§
ar/weekk). In genureal this limit will be ruached by tho time ths
contacinated vessals have completed roll-up operstions, with ths
possible excoption of concuntreted coatacsination of watar systams and
undorwataer growths. The concentrated contazination oay require de-
contazination by dissssambly of water systoms and removal of pina
scale.

8. Health dazards

Radiclogical hazards of O.eration Castle will be¢ sizilar to those
of previous Eniwetok operations but more extansive due to thi naturs
of the detanations. The axtoat and intensiticzs of radipactive fall-
out will be dependent oa the zoteorological conditions at the tine
of detamation. Tuerc can be no assursnce that sauo of the fall-out
will not laad oa inhabited areas or on ships of the Taak Forea, If
this does happen, it cr.ates an annoying situstiocn, but in all proca-
bility not cae which can be regarded as truly hazardous, Hczards ‘ron
radiation Soth external and intarmal wll be confined to Lxodi-te
areas of detonation, Radiatiocn tolarance liuits will 1i-it woerxing
tins in same othur arcas.

Radiation levels st ground level within a mile of the detcnation
will be extremsly hazardous during the first twelve hours. :adiatiion
decay may be «xpected to follow an approximate L/T relaticnsnip.
«adiosctive lagoon dilution can alsc be expected to follow an approxi-
aate 1/T relationship. This would meaa that lagooa coataminaticn at
s single spot on the second day would be 1/4 that of the first day,
on the third day 1/9 th:t of the first day,



Dunean Curry

L lareh 1953

9. Coneclusions

-

10.

"8

b.

d.

Bikini Lagoon will beccme contamina“ad throughout s a result
of cirrent movemants and diffusisa :f redioactive partisles _
both horizontally and verticuilly.

Eniwetck Lagoen will beecas partially eontexin:ted is 2 result
of curreat aoveaaents and diffusion of radicactive particles.
Southara portions of tie lac>on are expected to remain clerr
of coantaminatien.

Radidretive gontamin~tion of the 1a goon will be dispursad so
ripidly that sorious health hazards will not axist aftur -~
ressonable time. (Re-entry bour)

Shigs that re-enter Biidni lagoca aud the northern porticns of
Sravstok Ligoon will becoas radioac:ively coataminated and my
rey ire decontaminaticn after completion of the operation.

Becommer.dations’

8.

D.

All sgencies of the Task Force should be informed of the
Tas< Group requiresant to work in coatazinated aress following
the preliminary .dstonations.

ALl personnel of the Trsk Force should be informad of the
nat:re of tho hsalth hazards wiile in tho contaminited lagooa.

Ufforts should be made by all ship comxmanders %o alnizize
posaible cocncentration of contaminatica so that & ainizal
amount of decontanination worik will ba roquired upon the
cocplation of thy operstioa.

Jehn D. Survis
Co.zandor, TU-7

-0
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Extract: Health Hasards of Operstioca Castle, T, L, Shipman, ¥. D.,
- . Health Division, LASL, 6 lareh 1953

This is {n somewhat Delated reply to your asmo of 1) Pebruary 1953. I
have purposely been slow in answering in order that I might have full
opportunity to discuss the astter theroughly with those people whoa I
consider the best suthorities on these probleas. 'Yy comzents will be
gmersl rether than specific and will pertsps cover a good deal zore
territory tran wmas actually required by your regquest.

A8 far ss actual health hasards at Operstion Castle are conserned, thers
is not auch one can say except that they will be sixilar to those at
previous Enisetok operations only more so. T[he possibilities and the
dangere of fall=out should be a0 greacer thaa has been the case in the
past. TWith detonations of high yieid 4t becomes e<tremaly d4difficalt

to predict the shoove and location of the fall-out pattern. 3Scas
saterial obvicusly is coming down scaswhiere, and thore can nevar bde
any positive assurance that sams of this will not land on inhatdted
islande or on ships of the Task Foree. If this does happen, it crestes
an annoying situaticn, but ia all probabddility not one which can in awny
way be regarded as truly hazardsus, It must De admitted that soae
uncertaintics regarding this asttaer etill exist, and if all conditicns
were just right, it aight be pnesible %o produse a situaticn zore than
annoying, at lesst in the immediate viainity of the shot islanda.

One situation which will be scaswhat different f{rom previous tests
involves the necesglity of having ships of the Task Force enter cantami-
nated waters. It ia difficult to assess the amount of trouble this
aight csuse, bul examination of the pertinent data {roa Operstion
Crossreads indicates that the contamination which will be acquired by
ships opereting in sush watars 2ay be & nuisance dut will not approsch
hasardoss sonditions.

o
Inel 2 of Inel 2 to TAB "F" = /“
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2 DRaDUY PFOR RZGORD
SUBJRCT: Ship and Boat Operation in Radiologically Contaxinated Lagsoas

«

1. Over a period of the last 2} months, considersble discussion
has been givaan to the possibility of radiological contaninition being
trapped in an atoll lagoon to such an extant as tO0 haaper Naval act.vie
ties and thereby indirectly cause delays in the operstion. These dise
cussions involved roprosantatives of JTP SZ7EN (Lt Col House, Cdr Hall),
7 7.1 (Dr. iraves, Dr. Ogle, lir. Curry, lajor Servis), 7G 7.3 (LtCdr
Carlsoa, Lt Gill), Bulfed (Capt Tipton, LtCdr Btter), BuShips (Cdr Heff-
san, LtCdr Coates), Op=36 (Capt ~alker), NRUL (Dr. Thempson), APSVP
(Capt laymard, Dr. Seoville, Lt Cold ikcDeanel), Serippe Institute of
Oceanography (Dr. isvella), aad University >f ™ashingtoa.

2. For the purpose of this record, the followlng dessription of
the Blidni and Iaiwetok lagoon scireulztiocns is prasented (condonsad frea
reports an scverel ca~eite and aodel studies of the Bikint lagoca zade
in connest.on with Operstion CROSSHOADS, aad from experiaence with #ni-
wotok om Operation IVY).

a. Both lagocans are essantially "™Malte-drive” systems, curreants
driven with *he wind ca thu surface and roughly sgoinst tho wdnd on the
bottam. Upwelling zones appoar in the easturn l.goon waters and sink-
ing scace in the westarnm portiqas. bLottoa curreats tend to remain
alignad with ccst-west axoce, roughly independent of the dirsctica of
the wind,

b, The rata of flushing of the Bilcinl ligoon is such that it
is nearly a closed dagin insofar as the intorval ditwe.n CASTLI shot
dates is coccerned, requiring 22 days to change half of the water and
78 days to change 90%. The »rimary {lushing route is through Eayu
Channel, The scuth-western passes sccount for & ccnsiderable but lesser
amount of emptying. Very littls, or nme, of the eaptying takes place
over the northarn and eastern reefs.

e. The Eniwetok lagoon flushing system is auch xore rapid,
and has two msjor routes, i.e. through the eastern and western reefs
for the northern lagoon waters and through Deep and Wids Entrances for
southern waters. As demcastretoed co IVY, contaminatica in the northern
waters was flushed out without getting into the scutharn portica. PFor
this reason, and considering the shot schedule, all that follows Delow
is applicable cnly to Biidni lagoon operations.

Incl 3 to TAB "F» F- 12



d, During the spring acaths wies winds aversge 20 iqots froa
the asst-rortheast, the cswrrent aotion was vigorous, 0.5 inots in tne
surfagse and 0.) in the bottoa currents. The eurrents set &kwwind cn
the surface and roughly sgainst it oa the botteam. During the suamor

-with lighter more variable winds, the surface current sets downwind
still but auch sore slowly (less than 0.3 knots) and the bottoa current
(0.1 inots) opposes it insofar as the gecastry of the bottos of the
lagoca permits. 4 3cne of upwelling develops on the esastern edgs of
the l:::on and s sinking sone predominates over & wide ares on the west-
ern side,

o. The surfaee current (LO to 5O feet thiok) is free to mcve
with the wind but the bottaa current is restrained scmewhat and ends
to align itsalf with the major east-west axis of the lagocon. Thus even
in tizes of .utherly wind izpulse when the surface current is setting
north-west O1 ncrthenorthwest with eufficient vigor to flow out %o sea
over the norihermn reefs, the bottom current is turned ocaly east-south=
esst altering the more profound trunsport charscteristics of the lagoan
very little. Por this resascn, the sone of upwelling along the sastem
rvofs is a poraanent featurc under all winds having an sasterly cocpon-
ant.,

f. The sone of uywelling can be definud a8 the rogilon of rie-
ing water over wiich the surfase current i{s loss than § feet thick, in
nhioh case it eaxtends froam the aorthurn tip of diicind Island to the
southorn tip of Enyu Island having & width of from 220 aeters opposita
Roiar Island to 3000 asters dehind Bikini and Inyu Islands. The northerls
setting compxcant is weak, joining the drift along the northern reefs
which can be dotectad as far west as Anen Island. The sontherly setting
conponant is both stroager and more voluminous, flowing with a =zean
velocity of 0.3 inots southward to the Enyu Island eddy where Lt (s
daflocted upvard by the sill at Eayu Channel under the inflowing oceanis
water f{rom the southeast. This gecastry sausue tho two currants ta
apiral horisontally in a ccabined westerly setting current oxtanding
from surfige to dottom which can be detected as far wost as Rukoji
Chaanel. Thc path of this spirel is deflected by the tides inward on
flo0d and o7uward at ebd.

g. TFrom the above, it is apparent that contaminated arsas will
slongated east and west. Due %0 gettling of contamination and dif-
ia the mter, both horiscatally and vertisslly, the bottoa current:

tend 0 spread out the elongated ares, throwing up contaanination
the esastarn wwelling sone. Previous studies indisate an approximate
7 day cyele of tumover in the lagoca. It has been determined that tne
contazination at the end af one day wll have Bwen reduced by currents
and diffusicn alone to the followings Westerm siniing sone, C.01% of
originl coatamination; eastern upwelling sene, 1.0% of original con-
tamination, with patches gp to 10%

3. Without going into great detail, and as & result of the spove
discussions, the following conclusions are apparently scceptabdls to
those dirsctly sonserned with ship and boat oferatiocn in the presencs
of radiclogical mater contamination:

FEEZ’
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3. Little lagoonm contamination should result froa the deep
water surfacs shot. Somsthing on the order of 10% of the total radio-
activity froa the remainder of the shots should eventually be depcsited
in the lagoen. Using this assucption, & 200 KT shot should give about

-the same results as 3ikini BAKER; or 1 ul about five tizes 3ALZR, etc.
The following BAKER results ars presested for cosparison:

-

Dinensio Zxposurs Rates of Contaminated
Tine After Contaninat Tean lazeter ‘axiuz Ixposur
Explosion (hours)  Are (niles) iata (r'day)
'Y 16.6 4.5 75
38 8.4 Le8 1c
&2 L8.6 7.9 5
86 4.8 8.9 i
100 70.6 9.5 0.6
130 107.0 n.7 c.2
20 16C.0 .3 c.21

b. No health hasard should exist alter any shot; tne prinecipal
adverse effect should be linited to an operaticnal nuisance. frca *he
abave SAXIR resuits, cne could expect to cperate in the lagoen st ‘ne
end of 24 hours for resascnabls lengths of tine, with the situaticn map-
idly ixproving daily.

¢. «ftor a Derind of a faw days, diffusion and currents should
have spoesd contaminstioa frou tas shub sites to all .ars ¢r "re lagoom.

d. Reduction in the intensity of rediation in the watir showld
take place at a rate governed by at lesst 1/T2, with the probability that
the rudusticn will be more rapid (based 1/T for redicactive decay and
1/T for diffusion in the water).

e. Critisal ships and boats: CURTISu, LSD, LST, A, TF and
small craft of the boat pools.

f. Residual sontasination resulting froam intako of lagocn
water and discharge upon complution of its funstion (sush a3 taxes place
through condunsers) should leave little rediocactivity except wncre trap-
ped in pipo fittings at bends in watar lines. It is expscted that such
"hot-gpots” should not be hasardous and sould be markod off for lso.a-
tion; also, flushing occasionally with uncontaminated watsr 3nou.l newp
reacve somo of the trappod sodimont. g

F <
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g« Some contamination will stisk to the sides and bottozs
dopending upoa the conditioa of cleanliness, with clean vessels piexing
up very little in this mannor., An effort to have ships roport for the
operatioa ss clean as posaible would help hore. Also the best possidbla

~-dry_dosk sida and bottom paint work would be a great halp.

h. Some contaminaticn will remin behind in the evaporators,
although soms of this should be flushed through. This souree of contami.
nation could be reduced by making weter cutside the ligoon. lo 3ppreei-
able amount of contaxinotioa should come through the avaporator to the
fresh water sida,

4. Tha relative costs of & = jor decontealnation oparaticn
(several thousand dollars) should be weighed agninst the cost of 2 delay
in the ocpuration. Alsc, tho value of opportunitias for authantic fleld
tosts of o ship's crew in decontamination operaticns should ba consid-
ered.

J. The Operzticas Orders should spull out clearly a set of
aore reclistic operaticnal standards applying for atozis tests is op-
posed %0 thoss dosigned for routine operaticns. an ttapt of this
kind hns been mde in Oporations Order 1-53,

k. anpy of the radiasticn standards published to date ars
partisularily cover-cauticus, having large factors of safety built-in,
This was particularly true of standards for ship operstions during
CROSSROADS, scas of which were carried to sush «xtremes &s %c cause
costly delays or extremely difficult and cuabersome aethods for getting
the job done. Since that tise, the realities of the situation have
bacoms 20re and more apparent and efforts have teen made %o facd indoc~
trination training inte cporstional mthods. Tho fact remains, nowever,
(as avidenced ca IVY) that cpcraticnal commenders and staffs ire axtreze
ly hesitant to proceed with assurense in such matters. This is perfect-
ly understandable in viow of the fzot that the radiological dufensc fiel
{s rolatively young and since many mediation standards and associsted
predistod effects have yet to De sorted into thair real values or rela-
tionshipe. iush of the latter has bean done; however, considearsble ine
provuaent eould be mmdse toward injesting this inowledges into oporaticnal
problems. It i{s bulioved that indcetrination as proposed balow could
g° a long way toward paving the way for & saooth oparation through a
more retlistis apgprosch to tne true nature of the operaticnal nuisance
axpested %0 exist in the Bikini lagoen.

4e Ia view of thu primary depundensc of thu Biikdini shots on watar
treansportation, it is preopossd to hold & coaferwacs with CTZ 7.3, his
Chief of Staff, Opereations Officor and Radiological Defanse Staff as
soon &8 possidble aftcr thusa pecple can be assanblcd., This eonfurineo
would be callad for tho exprose purposs of acquainting CTC 7.3 and his
staff with tha roalities of the health hazards facing a coamandur oper—
ating in eontazinatod wataore, togother with portinent aduministrative
and logistic implicaticas arising {roa such oporations, The Naval
parsoan.l indissted in peragragh 1 above rupresant the policy-ammxars i



HE.DQUATERS
JOINT TASK 7CRCE SEVEN
APO 187 (HOW), ¢/o Postmaster
San Prancisco, California

J=3/72973 19 Pebruary 1554

rRIHORANDUM FOR: See Distributienm

SUBJ.cT: Protection of Food and Water from Rad{cactive Contazination
Resulting frem Fall-Out

1. It is not expected that radicective material will %o depcsitcd em
food, cooikdng and cating utonsils or in tho drinking water supoly in quane
titics sufficient to crcate an internal hasard in areas where occupancy is
acceptable from »n extornal hazard stardpeint, Howsver, in kesping with
the conceot that axposure should be prevented whore possible, aud in view
of good housekesoing, certarin steps should be taken to prevent or mini dze
contamination of food, weter »nd oess oquipmant.

2. Msthods of creventing contamination will vary scmewh:t deperding
upon whethar or act there ispre-ghot evicuctian of the irea.

3. The following steps to achieve non-contamination will Ze t-ken:
a. DEvacusted arcas.
(1) Water supoly.

(a) Prior to ovacustion, all oponings into the wells or
storage tanks will be covered by a suitiblo metorial such as canvas to ore—
vent fall-out from entering directly into the system, but not tight enough
to nrevent oump operation. If possible, storngs tanks for drinking purposes
should bc isolatod from tho aystcm and cooplctely buttomod up. This lztter
mothod i3 oreferabls as upon re-entry, wrter for drinking and cocking pur-
poses can be obteined immadi-tely which will be frec from camtaminction,
Uncovered storage in collapsible tanks should be drained, the t-rnik col_acsed
ard covered.

(%) Upon re-entry, if falle-out hes occurrsd, tie buttone.
up tenk will bo diverted into tho woter system snc the lines flushcu. water
sacples will d. 2nalysed b foro use for drinking or cooking is ~uthorized.
If no fall-cut has oeccurrcd, restrictions will not bc a.nlied and s~ mling
will not dc done.

Inclosure 10 G-28



3=3/729.3 19 Pebruary 1954
SUBJECT: Protsation of Food and Water {rom Radicactive Centamimstiom
Resulting from Fall-Ous

- - (2) Mess facilities.

. (a) Prior to svscustion, wtensils, dishes and silvervars
will de placod o packaged in such & vay &8 t¢ minixise breskage and scatter-
ing due %o dlast. Unpackaged asterials will be covered to prevent fall-cut
from settling om them. Perishable foods will be kept ia refrigerstors, and
dry stores and camned goods will be covered. Wimdowe on windeurd side nsy
be c¢losed if there are wirxiows on opoosite sides at right angles sufficient
to squalize pressure from blost to prevent building collapee,

(n) when the emergency utilities crew re-enters the ares,
it will close all mess hall and dispensary windows and doors.

will be washed with hot weter and astorgent sosp. Iadiological safety eur-
vey will dctermine whether comtamination exists priow to food preparrtion.

(3) Dispenseries will be buttoned up price to c<vacuatiom.

() Clsarance of drinking water, mess fasilities snd dispen~
sariee will be required from the Jtaff Surgeom tnd Radeafe Cfficer pricy
of thess facilities. . ’

». Non-evasmted areas.

(1) Vater suprly. e day before the shot, spamings into
the vater systen will bs covered, If fall-ocut cseurs, the sovere vill remain
until the Staff Burgetn and Radsafe Officer consider the fall-ocut stabilised.
If fall-out does not ocecur, the covers my be removed,

{(2) Mass Pacilitiecs. Proparstions vill O« aade te cover feod,
dry stores and eanned gecds wvhich are not ia closed dwildinve pricr to o

the firet detection of falleeut, the messes will be notified and
buildings wil) b eloeed, and all food covered until fall-ouk has stopoed.
azrvey will be made of mess facilities pricr-to sendting food after fall-aut.
If survey indisstes somtamination ¢f f{ood, dry stors, camned goods, or uten—
sils % washed prior to serving., If fall-eut does oot eccur, neo
stristiene will be spplied.

(3) Dispensarius will be buttaned up 4 wring the fall-out period.

(4) Clearsnse by the 3taff Surgvon and the Radsafe Officer will
be require for sontinuing use of all facilities aftor fall-out has occurred.

Y COMLIED OF MAJOR GENER.L CL.AX3CM:
/e/ROBERT CHESMEY
DISTRIBUTION /4/ROBERT CHESNEY
LI Major Us.r
+d jutant Censrel

) ;
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HEDQU.ATERS
JOINT T.SK PORCE SEVEN
APO 187 (HOW), ¢/o Postmaster
San Francisco, California

3-3/129.3. 19 Pebruary 1954

—~—

SUBJECT: Safety Instrmuction

TO: Commander, Task Group 7.1, PO 187 (HOW)
Commander, Task Group 7.2, ~PO 187
Comarder, Task Group 7.3, APO 187 (HOW)
Commarder, Task Group 7.4, ~PO 147
Commander, Task Group 7.5, PO 187 (HOW)

1. Reforence is nmade to paragraph 10e, Annex ., JTF SEVEN Opcration
Ot'd.r 3"53.

2. attention is directed to the sttached CJTF SEVEN Special Bullatin,
dated 19 Pedbruary 195, Subject: "Safety Instructions®, which cutlines per-
scmnel safety msasurss to be taken during shots at BIKINI and ENIWETCK utolls
ard establishes the siren warming systea appliceble to all persermel on PadRY
Island, CT0 7.2 and CTG 7.4, in coordination, will institute sixilar warne
ing systems for their personnel on NIVETOK Island to cover at least the con=
ditions listcd in the Special Pullotin, In like mammer, CTC 7,3 will insti-
tute 1 warning systea for all naval persomel aflost. Por ECHO, CTC 7.4
will adopt a ccmparable warning systen at BIXKINI.

3. Cammarders will {nsurc that safety instructioms contained in the
attached Special Bullotin are given widest disseminaticn in the form of hond-
out leaflets and via public address systoms, concurrently with the official
tine-signal count., Using organic ccmmunication facilities, CTC 7.1, CTG7.2,
CT¢ 7.3, CTG 7.4 and CTG 7.5 will obt-in the official time-signal count on
126.19 acs. or 152.99 mcs.

&e Cmﬁ will make local reporduction of the attached Special Bull
tin for each shot, with modifications dictatcd by specific shuts, loc2l ocper=
ational requiremsnts and by their internal warning systens.

. S, When g0 notified, persormnel in Category 1 (as defined in the 2ttache
Special Bul.etin) will report to the air base cperaticns by the ost expcdi-

ticus msans possidls. CTC 7.4 will provide airlift for such personnel to
KradolZIN. Parsornel will remain az KlLJ.LEIN until furthor advised.

~30
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J=3/729.3 : 19 Pebruary 1954
SUBJECT: 3afety Instructicns

8. The attached Special Bulletin will de handlad as CNFIDENTILL
infarmation until after the particular shot for which it is issued. There-
after, it may be downgraded to UNCLASSIFIED.

-

BY COEND QF MAJOR GANER.L CL.AKSQM:

*/9/ROBERT E. BOHNE, Capt, US.F

1l Inal (Lor)RCEERT CMESNEY
CJTG SEVEN Special Hajor ws.r
Bulletin, "Safety Ad jutant General
Instructions

¥
-
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HE~DQUARTERS
JOINT T.SK FORCE SEVEN
PO 187 (HOW), ¢/c Postmaster
San Prancisco, California

SPECIAL BULIETIN 19 February 1954 -

S.FETY INSTRUCTICNS

1. The following information must be passed to cach perscn who will
be in the Pacific Proving Ground on D=l of any shot.

2. An atomic explosion will take place at the Pacific Proving Ground
at a locetion, date and tinme to Se announcod separntely. It is possible
that the shot may be delayud or re-schoduled for ancther day. The scfcty
instructions in this bulletin will apoly recgardless of tho exact firing
time. The siren signals irdicatod below will be used on 2 R Island.
Smilar audible signals will bo sounded on ENTWETOX Island and abcard ships
of the task force, In the event of failure of siren warning signals ang the
timg-count, it will neverthclsss be assumed that the shot will take plece
as scheduled unless ctherwise notifiod.

3. Por all shots, two categori.s of persormel are dofined for inmhabi-
tants of other thon the shot atoll:

s, Cetegéry I: Individuals who cxpect to entcr radicactively
contaminsted areas on subsequént evants of this series, or perscunel wiose
current rediation dascge exceods ).S5r.

b, Category II: Individuals who normally will not be expected to
enter radicactively contaminated sreas on future events of this series pro=-
vided their raciation dcsage is less than 3.5r.

4, BEFCIE THE SHOT.

e. 3not tige mipys 30 minuteg  All porsons on or in the vicinity
of tho snot atoll will be twake

bofore thc shot until 2fter the
shot. Long sleuve shirts and long
pants are ot necosssry [or pro=
tection against thermal raiiaticn.
Persornel remaining on ZIIXDNX
{slands during BIKINI shots will
stay inside the bunker .ntil after
the shock wave has passed

b, W In the event of siren failuro,
5 , COUNT DOWN  fire ongine whistle will be used.
(Direct cormmnication or Porsonnel on, or near, the shot
count-down will be aaintained atoll will not climb buildings or
with occupied lord sitos of  other structures to cbserve tie
BIXINI atoll for shot at shot, Gusts of wind aro expected
this location.) at occupied sites of thc shot ata
sxsrcise normal precautiuns to se-
cure light objocts neardy.

a



SPECI.L BULLETIN CONT'D:

. 6. Shot time zinus L slOuke
3 SIGEN BL.STS, COUNT DOWN

19 February 1954

Ca or nuar the shot atoll: Per—
sormel having high density goggles
will put them on at this tize, all
personnel will face cway from shot
site. Pursonnel having high density
goggles moy turn and view the f{ire-
ball after the initial flash, Gog-
gles will not be rexoved until at
least 10 seconds after ths burst
and then gr durlly to allow accome=
dation. PQcrsomel having no goggle.
will not view the firaball until at
least 10 seconds afler thae burst an
will do so thon with caution. Do n
loock at the fireball with binocu=
lars at anytims., Sun glasses give
no protection and will not be ussd.
in lieu of high dcnsity goggles.
T™hc shock w-ve will travel o Cbe
servation sites &t a specd of ap-
proximately 54 secuncs per neutical
mile, timed from first flash of
Light.

1 contimious dlast indicctes the
echot has been delayed. If therse
is 2 dolay, warning blast will bde
repamated at SHOT rdnus 5 minutes
and SHOT minus 1 minute before
the new shot time,

5. & ¢ (Inhabitants of cther than the shot atcll will remain
on fall-out alert status fram H to H plus 2k hours).

a. 5 SIIEN BLLSTI

®. L3I0 BLJT3

G-31-I(2)

IZ § consecutive blasts ~re heard

:nytioe affep the shot, tage cover
in the no-rest builiing i close

all doors and windows,

If ) consecutive blasts ar. heard
anytioe 3fte shot, prepare to
go abozrd ship for 2 tomporary evac
uation, Report to your mster offi
cor or superior at degignated beach
aras for further instructiuns. Su
evacuation will be for nerscnnel
dafety .nly n. will nct irvnlve
oatariel or perscarl belongings
other than toilet articles i a
bare mimimm of clothing change



SPECI.L BULLETIN CONT'D: 19 February 1954

. 6, Category I perscnnel as indicated in Ja adove will be alerted
through normal compmand channels in the event radiocactive fall-cut on the
order of Sar/hr or more occurs or is forecast £o occur, Such perscnnel shoulc
be instructed to assemble at a central location in ordor than their evacue
ation 20-KN.JALEIN by air may be effectud as soun as practicable, Pre-shct
arrangenents mist be made by task group commancers with the air base cpera-
tions to scheduls nocessary space and pickeup cetails in tho event an aerial
wvacuation of Category I personnel beccmss necessiry,

d, Evacuaticn of Categery II persomnsl, if required, will be
accomplished by all practicable means, including sir life,

6., Personnel are cautioned against discussing cperstions activities
at the Pacific Proving Ground in letters hooe. It is imperative that inform
nation comected with the detonations cccurring here not be relessed or
transmitted until so auth.urized by the .tomi¢ Energy Commissioun arxl the
Department of Defense. Specifically, this Special Bulletin, or any of its
contents, will not be included in pers.nal mail or ctherdse transudtted for
perscnal use. Subsequent to shot plus 1 day this documant will be destruyod

b‘y bm.
BY CQeLND OF M.JOR GEERAL CL.IXSON:

/e/ROBEQT E. BCHKE, Cm,
(for)ROBERT CIESNEY
Major us.r
< jutant Cenersl

G-31-I(3)



TAB l:HA

CCRRESPQNDENCE RELATIVE TC EVACUATION AND
REHASLLITATION QF MARSHALL ISLAND NATIVES

8 Incls:

l.

2.

3.

Le
5e
6.

Copy JTP SEVEN ltr J-3/729.3, Subject: “Radiological
mot Several Marshall Island Atolls, dtd 18 Mar 54,
w s

Copy Hq JTIF SEVEN 1ltr J-3/37C.05, Subject: 'Reports omn
Evacuation of Natiws :nd Surveys of Severil Varshall
Island Atolls%, dtd 9 «pr Si

Copy Hq JTF SEVEN ltr J-3/370.25, Subject: 'Miscellanecus
Reports Reiated to the itomic Detonatiom am 1 Mar 1954%,
dtd 1 May S :

Copy Hq JTP SEVEN ltr, J-3/141.8, Subject: ‘“Survey of
Rongelap and Utirik itolls, dtd 1 May S4

Copy CINCP.CPLT ltr Serial 21339, Subject: ‘Survey of
Rongelap and Utirik Atolls, dtd 17 Jum 54

Copy Hq JTF SEVEN ltr J-3/725.3, Subject: 'Responsibilities
for Care and Disposition of lNative Inhabitants of Rongelap
and Ueirik .toll, dtd 6 Jul S4



HEADQUARTTRS
JOINT TASK FCRCE SEVEN
APO 187 (HOW) o/o POSTMASTER
SAN FRANCISCC, CALIFORNIA
J=3/T29:3 18 Mareh 1954

SUBJECT: Radiological Surveys of Several larshall Island #tolls e

»
(R

01 Distribution Al

l. Attached herewith for ydur informstion and retention are ccpies of
radiological surveys made on certain Marshall [sland Atolls. The surveys
were conducted as a result of contazmination deposited on the affected atoclls
by BRAVD Shot, QOperaticn CASTLE, fired froam a reef approxizately one and ane
half nautical ailss scuthwest of Nami, Biidini Atell, BRAVO Shot tins was
1845 Zebra, 28 Fedruary 1954.

2, “ater and soil samples were shipped %o the Health and 3afety laber -
tory, New York Operations Office, Atomic Fnergy Commission (Attentioca: Ur,
Morrill Elgendud) for analysis.

FOR THE CQMMNDER:

f‘ P .

D g EWM" ‘
a% 5.!% 1 - Opy l=30  E, UeGINLEY
CIG 7.2 - Copy 31 Brigadier General, U.S. 'r=y
cre 7.3 - Copy 32 hief of Staff
CIG 7.4 - Copy 13
m 70’ had &)” %
CINCPACTLY = Copy 36
COMN A VST .gg - cc:" g

AVST. XN - Copy
D/ ABC - Copy 39 e
DEM/23C - Cupy 40 / /
Cn ArSRP _ - Copy W ( ~
CG 7ldComd (DY) - Copy 42 ~
C/S 082, Exigh - Copy L3
LASL K Div, - Copy Lb
H'SL, N0 (¢/o Mgr Opns) - Copy 45=ib o
USS RENSHAW (DDE-499) - Copy 47 -
USS PHILIP (DDE-498) - Copy 48
USS NICHOL'S (DDE~4k9) - Copy &9 _ - -
3 inalas

1. arort on .oil .ac - ter .apling
“issicn by m Re Jo TH

2, eport on :ad ater .azpling
ioalon Ly TPe Je e hile, LD

Jo ade wrvey of "o axind ‘olls .ontaminasted
by [ Dy ~r. - erbary .coville



HEADQUARTERS
JOINT TASK FORCE SEVEN
APO 187 (HOW) c/o0 POSTMASTER
SAN FRANCISCO, CALIFORNIA

oMP? 8 March 195
SUBJECT: “Report on Soil and Water Sampling Wissicn

T0: Commander
Joint Task Force SEVEN .
APO 187 (How) ‘
c¢/o Postmaster
San Francisco, Celifornia

1. In compliance with your oral instrustions, the undersigned visited LIKIT
and AILUK Atolls, JEMD Island and MEJIT Island in the Fastern Marshalls between
the period 5=8 March 1954 for the purpose of collecting soil and water sazples
zczsuring lsvel of gasma radiation present at those places in coonection with
SRAVO, The aission, consisting of the undersigned and a Marshallese interpreter,
lan lalapun, ezbarked on the USS BENSHAW (DDEL99) at Emajalein, visited the four
sites and returned to Blidnl, where the reminder of the trip to Eniwetok ms per
fg::.d by PEM. There followe & detailed discussion of the findings at sach loca-
t H

& « The samples were taksn on Lilclep Island, which had -
largest native po tion. Access to the lageon wms gained through 3outh Pass,
Poor light at the end of the day and numerous corasl heads necessitated anchoring
about 4 miles froa Likdep Island. Trip in was made by whaleboat the following
morming, A wter sampls wms takmn froa a large cistern fed fream the roof of tha
Catholic rectory, and earth saaples were talma froa random spots about the fsi:
#which were unsheltered by trees or other growth at approximtely 0800 ¥ 6, L.
1954. Radiation readings were tain with s MX-$ ingtrument betwean 0800 X and C9C
4 and showed o maximnm of 3 millircentgens per hour., No variations froam this
reading were ncted on clothing or bare feet of individuals. According to accounts
receivec by Bishep Feettsy, S.J., the population wns greatly exsited by the light
and blast wmave, the latter which repartedly arrivod about 30 minutes subsequent
to the light flare, According to Bishop Feensy, church attendance was greatly
stimlated on the day of the test.

| . This location was reached at 1100 M, 6 larch 1954. =
consists of a heavily wooded islrnd, surrounded by a ling coral reef with
heavy surf on three sides. Thero being no plase for landing a whaleboat, persons:
and equipmont were transferred froa the wmhalsboat to the reef by a ono aan rubber
raft. The undersignod transferred himself by swimming. The islend proved to de
uninhatdted, and reportedly is a sea turtle preserve, Turtle hunters erocted
several housos, a rain barrel of which provided a mator sampls, Earth sasples
waro gathered at randoa froa open areas, including one pf beach sand above tro
hish tide mnrk., The party was lod stroight across the island and back %o the L.
ing aren via the boach, in order to vorify its uninhabdted state, Samplcs wcrs

\




HPT
SUBJEC %t on Soil and "htor Saxpling Mission

sollacted at approximtely 1200 K, § March 1954. Instrument readings with the X<
showed a maximum of 3 ar/hr, howevor this ws nct considered relisnbla, since 4
highor scals showed a lower reading.

e A » Tho ship roachod this atell at approximtoly 1500 ¥, §
dareh 1954, and s acved to an anchorage off Ailuk Island, tho mest hecavily
populateds Tha lagoen has not becon swopt, and aumcrous carnl hoads and pinnnclcs
provided consideradbloc hazard to ship movomsat, The landing party mcved ashere by
whaloboat withow difficulty, ~nd ag-in obtainod water saaples froz the mcst proamir:
ant cistorn and seil semplos froa rundom unsholtored spots. Roadings with the M(-.
showed approximtaly 3 ar/hr (off the 2 ar scala). Ja AN/PDR-27E shewed a high
ragding of 7 ar/hr, howevar, oa a diffcront seals a reading of 12 or 15 ar/hr was
cbtained, The MX-5 rcading is probably nocarost corrcct, No significant variatic -
wero dotcetod an bare foct or clothing of individunls, Samplos and rcadings worc
takon at approximtely 1700 K, 4 March 1954.

d, o« This singlo coral island is also surrounded by a recf,
"3 is JEMO, but wms possidblc with a whalebost, duc to an arca protoctod fr.
the surf, The island was found to bo hoavily populatod in viow of Lits sizo, thc
wotal nuabcr of peoplo boing 327, according to tha island magistrata, Soil and
matar samplos worc taken as in tho proviously dossribod manncr, at spproximtaoly
1300 U, 7 March 1954. Roadings with tho MX~-5 showod maximm of approximtely 3
or/hr zott the 2 scale, but appracimatoly 1.5 oo tho 20 seals); the maxdimua readi:.
with & POR 27 § was 10 ar/hr. Thp truo figurc was probably soamwhore botween the
Lo,

2. . Low lovol (less than 10 ar/hr) radiation aeasurcmcrt s with
ficld instrumcnts of the typo usod aro highly unsatisfactory, Ono MX~5 and -~
AN/PDR 27 B instrumonts all showod widoly variant readings on differont scalc:
and variod among cach othor whan cxposod to tho same radiation. An AN/FTR T1-B
sroved complotoly useloss not holding to saro oven aftor an hours wars=up, and
1lso showing widoly variant roadings on difforont scalas,

3 + landing partios in islands such as JEMO and MEJIT shoulc
bo provided with a 6-man or S-man pncummtic boat, to provide grecator safcty
to porsomncl and oquipmont, This will pormit landing direstly en live coral rcefs
with loss dangor of the boat baing stove in, 3hips assigncd to such aissians
should draw such oquipant prior to doparturc,

be The suscossful accoaplishamnt of tho mission was greatly facilitataed by
tho interost and cathusiaem of tho Commanding Officor of tho USS RENSH.¥, CIR L. £
1ford, USN, and his officers and mon, Thoir matorial contributicns werc noccssary
to the ‘-i@: homover, the many valuablo suggosticns and assistancs in wlutiors
of problems proved inwsluabla,

/s/ R. D. Croa
R. D. CREA
MAJ, UsA

v



She rediation fleld of Navy Operstions. Mloet of the perscanel (ndi-
cated in parsgraph 1 above have indiceted «ither & dedire for such s

sonference, or & willingness %o present pertinent viewpoints if called
upen o do so.

8/ Re A. House
t/ R A. HOUSE
Lt Col, USAP
Chief, Tech Ops Branch



TAB *G*

RADSAFE CTTICE -

The informaticnm in this tab {s puintod in support ot the discussicms

on the Radsafe OF7ICE in the taxt of the main report and as & collsctica of
pertinea” m‘scellanecus inforastigm cartained in the Project Book and not
elseshere in thisg repore,

1l Inclss

1,
2,

Mezx Critical Shot Times Operstions Staticns and Instructions -
RATSATE OFYICE
Ornﬁin:;:icn and Punctional Chart, Radsafe QFYICE for Critical
Dot s .
Radcvs Commmications Pacilities émm Mase)
Radops Commnications Facilities (EMIWETOK Phase)
Description of Radsafe OFFICE Operatioms During Shot Times
M/R Badsafe Factors Considered at the Command Briefings
K/R Radsafe Briefing and Radsafe OFPICR Displsy Charts, v/7
A cee
Specisl Radiation Reports, w/3 ippendices
K/R Protection of Food and Water Prem Radicactive Contaminatica,
19 Peb 1954
CJT? SEVEN 1tr J=3/729.3, smubject: *"Sefety Instructicns®, dtd 19 Peb
1954



MEMORANDUM POR: i)l Concerned

SUBJECT: Critical Shot Times Operaticus 3tations and Instructicons -
Radsafe OFFIC2

-

1. The fellowing is s genersl descriptionm of the stationing and
instructicns for perscmnel connected with Radsafe cperatims on task foree
lovel at critical shot times,

2. All perscnnsl, whether {ttached (VOCO) or assigned, will de con=
sidered rader the direct control of the TP Badsafe Officer (Ch, Tech EBr)
during cri'.ical times, Duties assigned will bBe the sols responsidility of
the designated individual unless special tomporary arrangedants are hade
on particular actions. .ll cutgoing formal correspondence (including
written msooranduns for inmternal TF eommmptiocn) will be coordinated with
the Ch, Tech Breanch amd AC af 8, Je3, prior to dispateh, Since much of
the informatiea on actions during critieal tiase (ia particular just pricr
to, ard subsequent to, H-hour) will be in verbal form, tape recorders will
be uscd g necesesary. Direct lins transmissions such as ESTES to Radsale
CENT'E 11 JAIROKD wdill be conducted in accordance with standard communica~
tions instiuctions, It i{s {ncumbent upon all members of this unit manning
stations to familiarise themselves with L{sland code namss, key unit voice
calls, commniecstions nstwork for RADOPS, ets,

3. Stations will be maxred as indieated, Commonsurate with space
lidtations in the Radsafe portion of the Operatioms Centear, persamnel in
lisison or adviscery capacity are expected to use Radsafe facilities, in-
cluding clerical services, when required. Statiom locations for the BIXIX
7hase will be in the JOC aboard the BSTES; for the DIDETU phase, stations
<21 be in the J=3 wing at the Hq Bldg on PAMNY lsland.

S m
Generel 3itua (Alr and Surface) Ltlal R.a. House, USAF (Culef Tech Br,
Coomand Briefings, and Supervisory JT? SEVEM, and Radsafe Officer) amd

(Includes advisories to ccmmands Capt R.H. Maymard, USN (Hq AFSWP)

sxternal to T7) (Radsate MS

Ou~sits Surfase Situatiocn Data and LtCal R.dA. House (On~site officer)

Recovery Opsrstions (Insluding and YM1 J.a. Neviing, USN, JTF SEVEM

Tranemission and Receptiam)

Off-gites Jurface Situatiom Data "8}, C.8, Maupin, US4 (Hq FldComd

( Trenmission and SP) (Off-eite and Blomedical

Reception officer) |

alr Situation Data (Including Trans- Col PR, Wignall, USP (~FOr r-lg

mission and Reeeption) (Radsafe 'Ar Operations Officer), 3¢t
D. Jonss, USAP (19 7.4) (air RADEX and
Res ca ) (~s8't Radsafe .ir
Opas), ard R.E. Potter (AFCaT-i'

G=l

Inclosure )
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dmindstrative lssistance and INL Juas %Q (Qadef Clerk)

Caronclogical Log of Evente and Cp) 4,3, Tokheim
Lislson = CINCPACFLI/NYXOPO Fall- Mr, Al Brealis (H.SL NYXZQPO .IC Lisisca
out P'rop\- 0fficer)

L. In general, "Cheek List® {tems have Deen assigned to the individual
for whom the information is of primary interest, In a few cases, this
arsigrzent has been made to the irdividual woee informatica froa other
sourses has a direct impact on the actice required, In these latter sases,

1% 1z tho -esponsibdility of actiom, officers to effect the necessary soordina-
tion on ~igoupg and incoming iaformation., Wherewsr possille, acstion officers
sheiic pe13 edvance informel actice of 4directives -..ich will bde forthecoming.

£, S parsts filss for each ahct will de set up for the use of all
oszbhers of the Radsafe OFFICE. All sppropriate dosumsats or asmorands having
& bearing on the shot will de preserved ia order that the files may reflect
& cagplete history of the event,

SR
-t
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DESCRIPTION OF ZDNC SHOT TDES
PRICR 0 D=5 DAXS

1. - The critical shet phase of [adsafe operstions vdll begin o= or
acout C-5 days, Prior to this time reliminary planning will have included
s1°h arrangemants as those for the . ueipt of coded Nadsafe data cn the
eactTatoll and the stomis cloud, wide ares adsafe flights and fixed statiom
ditla, detalls of the heavy nuclide sampling, and p tica of charts _
21 the Nadsafe OFFICE for the display of pertinent Informetica, DOrinking
witer samples will have been talken from the weather islands (and at suer
ciher locaticns as possidle) for background eount and %o evaluats fall-cut
i3 these areas. Adminigtrative arrangements will have deoa made to record
t.13 events during the shot phase- for historical purpcses. 3Special require—
nxts of projests or units will have dDeen assembled for use in driefings
¢> in providing required services. 3Specisl instructicns will have deen
izcusd relative to alert and evacuaticn of ENIWETOK ateoll following BIKINI
shcts, Task force rehearsals will have been completed and the varicus
functicons of the office wdll have ccrpleted exareising all circuits to be
used, including the trensmission and receptica of drill messages,

=033

1, On or about D=5 days, CJTP SEIVEN, upcm considsrstion of the weather
and technical aspeets will amnounse that the shot wdll be turned an, This
action 1is the dasic decision upcon which the tixing of many task fcree actims,
including Radsafe, depend, CIMCPACILY, G/S, USA anl Chairman, .EC Will be
rotified that a shot is proposed in five daye and
3t hour, Thess advisories (as well as subsequent adviscriss to these

cireuits to ensure delivery, In additica to the sh
e advised that the DIWETUK and EIKINI airwtrips W4ll
nately 24 hours for opersticnal reasoms. a special pre-shct adviscry will
be dispatched to DGLJALEIN as required,

2, On shots subsequent to the first, the necessity {or evacuaticns
vill be re-axamined in light of the experience gained, .ilso, the need for
wvaiver of WS (Meximm Permissihle hTuu-) for specified perscnnel will be
regolved st ahaus this time (D5 daye), )

Mwal - .

3. By this dats, W 7 of 10 7.1 (designated Dadsafe CENTER during
oritical shot times) will have published a detailed recovery plan. This
plam w1l %0 antieipate all poseible circumstances which may arise
in order that altermats reecvery opersticms may de put into effect as
roquired bty the redsafe situstica.

he

Ny this date, the lagocn water sampling plan 'dll be ccmplets,

sampling vdll be done by TG 7.3 (the task group having
primary interest ia the results), Sampling devices will bde lowersd cn a
line from & heliocpter to take samples at the eurface and at about 50 feet
(1.0., in doth the surface and the bottom lagoom curremts), The sampling
have been chcgen %0 provide the maximm informtica of interest

Inal 5 . G=5



for & »x boats mchqu cr oferaling 1 n The Lagoay ard are further
posits ..wd %0 check the lagoon flushing and eireulatien zechanism, Lagoon
sazples will be turned Ower %o the radio-ehemistry ladoratery of the Radsafe

CEINTER for analysis.

5. At about this time, TU 7 wvill publish an emergeney Radsafe Plan %o
go into affect in the event of & low-order detonation, oF the extrems condi-
ticn of & detonation of the high explecive only, T™his plan is primarily

8 defense againgt the Alpha coctamination resulting {rom the wide spresd —
of the unfissioned material and of other Alphs emitters used in conjunetion
with certain shots,

Bz DAIS

1, Sample return plan details will be completed and personnel ard
equipoent checked for readiness. s will be completed to maintain
recaords cn the status of contaxination (early and secondary fall-Sut) on
tasik foree ships. The radiation reperts systea from multi-engine aireraft
will be checked for resdiness ard adequate information placed in the hards of
70 7. and 1G 7.4 persomnel,

D=3 DAYS (Move aboard AGC for EIXINI Shots)
1. PEM operatianal perscnnel will be alerted to the possidility

nece o Area GREEM was that area

1. Arvangements will be scmpleted for the reseipt of constant altitude
balleon fimss, The ballocms \dll de set to fly at about 45,000 feet (i.e.,
abast 10,000 feet below the expected tropepauss helght), Using differential
bellast/Melium relsase to eontrel pressurs flight altitude, the dalloons
should spell et the air particls trajestory (and the expected cloud tra-
Jectory) fer the flight altitude., The ballocns trangmit an HP eignal
capable of HF/DP fixing, Fixing for 72 hours per balleon will be done by

Gt
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CDKCPACTLT, the results forwvarded to the balloon unit on FRED and relsyed te
the Weather Central and Madsafe OFFICE. ‘

2. Transient shipping {nformation (positien, speed and heading) will
be obtained frem 10 7.3 sources (Hq T3 7.3 and CIC of CVE) and plotted for us
in cimmand briefings in order that it may be donsidered in relation to the
forecast -fall-cut, A requsst 'dll be passed to CTC 7,3 reference the signifi.
cant sweep sector for the P2V on D mims 1 day, (See Note above referencs
change in searech plan.)

« The proposed positicn of the YAG's (drome liberty ship fall-éut
ot will be obtained in order that all possible services may be rendered
to this pruject, Although project persennsl wdll determine the desired
position for their ships, positiom informatiom 48 necessary in order to
evaluate the effect of subssquant changes in forecasts.

be At about 1S00M the first command briefing will be held, (This bries-
ing may be scheduled for D mimus ) days as well, ard zay etnisist of a TWX
recap of the situation.) The driefing wdll censist of an analysis by the
Staff Weather Officer of the weather situstion expected for shot time, ard
an analywsis by tho Staff Radsafe Officer of the axpected fall-cut implica~
tions of the woather forecast, These factors wll be weighed by CJIF SEIVEM
in relation to the Scientific Directer's evaluation of the technical readiness
of the devices and the scientific projects, amd task group commanders' evalua-
tions of task group preparsticns. The weather and radsafe forecasts vill be
general in mature, %ut of sufficient detail to confirm or modify the schedule
shot date, In view of the detailed progressive plamning schedule followed
by technical and military units preparing for the shot and due to ths depunds
ence of fall-cut on the farecast wind strusture, the key fagtor to be conside:
od Dy the command briefings will normally de weather,

2=LERX
1. The plot of trensient shipping will be mede current ard will includa
the results of the D mimas 2 day P2V . |

above referencs
tale place at about

change in . fing
&ummmmmrm (in greatRr detalil) as the first

a. command bricfing (at about H minmus 18 hours) CINCPACTL
dll be advised of the forecast cloud trajestories for H to H plus 72 hours
to tropopsuse height, of the Radsafe outlook for native
populated atolls, and will de given reccamsndations reference closing of air
cleud drift. Alse, & similar special advisory

3. The C/S, USA (Dxmcutive Agent) and Chairmpn, AXC will be advised of
the scheduled firm shot hour and dats,

GmT

|



& The forecsst air ard surface RADEXES will be passed o all task
group commarnders with spocial copies going to CTU 7 and the Alr Controller
in the AQC of the cozmand ship, These RADEXES will cover the pericd of H to
H plus § hours and will be modified post-shot &8 required, In addition, the
forecast GZ winds up to maxizm significant altitude will be passed for ine
formation-to CTG 7.3 ard TU 7 (Radsafe CENTER),

S« The sample return plan and commmunication chammels will be checked ™
for readiness., Sample return aircraft will be checked for readiness,

6. The transient ship plot will be broughtup to date Based con reports
{rom the D minus 1 day P2V sweeps. .\dditional P2V sweeps will be requested
for D=day if required, e :

7. At H minus 8 hours, CTQ 7.4 dll be directed to conduet Flight #1,
WB=29 Cloud Tracking from H plus 2 %o H plus i hours, This flight will
attempt to determine the hasard likely to drift and fall out on ENINETCK and/
or UJELANG and the hasard up-wind from the shot atoll, and the northern
mm‘.

8, At about H mimus 12 hours, & skelston briefing (viods and weather
only) will be given for the cammander.

9. The final detailed command briefing will taks place at about OO0
hours and will cover the same factors as the 1100M D mimus 1 day briefing,
except that the basic weather data (and resultant command decision) should
be more reliable than oa previcus briefings,

10, In the event of significant medification of the forecast weather
(as transeitted in the H minds 18 hour CINCPACFLT adviecry) & modification
advigory will be digpatched accordingly, CINCPACFLY will de advised of the
basic radiclogical informationm at H minus 18 hours due to the fact that a
delay in this type advisory until after the midrnight cammand briefing might
resmlt in receips of the informaticm by CINCPACFLT too late for practical
purposes, On the other hand, a forecast as sarly as H minus 18 hours has a
good chance of being signifieantly in error. Consequently, an H minus 18
hour forecast with an H mims 6 hour modification (if required) was considered
28 & suitable compromise, IWAJALEIN advisories will be treated in a similar
narmer,

1. At adout H minus 3 Bours and H mims § hour pertinent commrdcation
circuits will de checiked for readiness and a final Weather/Radsafe check
will bs made for thé commander,

HHOUR

1. DBeginning at H-hour, the VHF or HP intercept of the Comtral B-36
will be ;nd.tcnd for eloud reports (i.e., heights, positions and size of
segments).

2, At about H plus § minutes the safety of any groups occupying T-<B or
NAN wdll be checked, Damage (i any) at this time would be the result of



thermal, blast or water wave, Radiation damage (fall-out) should not occur
unti) about B plus § to § plus 1 hour and should act extend beyond sbout H
plus 3 to H plus 4 hours, However, cootimicus checks will be made starting
at about H plus 30 minutes,

3. At H plus 30 mimutes, CINCPACFLY, C/3, USA and Chairman, .EC will be
ot date and tinme and generel safety of task fores pore-

scrnel. The advisories going to C/S, USa and ~EC will contain perliminary

tschnical information (approximate yleld, ets) as is imown at this tizs,

be At about H plus 1 hour, the pertinent data pertaining to the hoavy
nuclide sampler will be obtained from the .irborme Seientific Oirecter
together with the proposed penstraticn tims, This information will be used
to zmake an evaluation of the healtd aspects of the proposed cperatica,

S, At about H plus ) hour (and ccuu.mu’) radsafe information telemster-
od from critical stations (including TARE camp) will be obtained for evalus-
tion,

6. During the pericd from H-hour to adout H plus 6 hours, clood (nforma~
tion will be collscted from the sampling team (and Comtrol B=36 GILD. Reports)
to establish the initial break~up imtensitiss and drift of or segnesats of
the cloud, During this time the WB-39 cloud trecker (Flight #1) should o~
tact any segasnt likely to drift and fall out o DIIWETCOR op UJEL.NG, .l1so,
provizion has been made for all miti-engine airereft to report rdistica
sncountered ("Swest-Scur Reports”), aiside from the co-gite valus of this
informaticn tc svaluate re-entyy asticm and to verify or modify the RLDEXES,
the cloud information callected during this pericd will be used primarily
to assist later decigions relative to the need for evacuation of ENTWETCK or
UJELUKG (or amy other populated atoll)., Pricr to shot day BNIWETOK .toll and
the task foree fleet wdll be covered by & representative mumber of film badges

-

7. at about R plus 2 hours the radsafe aspects of the Reavy nuclide
sampling miseion will be evaluated., ialso, at about this time, air and surface
be acdified if nscessary,

:
e

popalsted atolls {n the scutieast quadrent and
likely %o drift on) the air routes through W.XE,
9. &t aboxt H plus

i i 3 or 4 hours, OLJALEIN will be advised, if neceseary,
by special dispatoh of significant changss brought about by cloud obsarvaticns

10. «t about H plus 4 hours (i.e., after the onesite fall-cut should
some

o e AN R o
attempted, .180 at about this time & helicopter ¢ survey

ral, this helicopter must aveid redn

:
;
:
g
f
b’
3
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showers and areas of high contaxmination ({.s., areas reading on the order -¢
I r/ar). It is anticipated that the bulk of this early Radsafe survey wviyl
" consist of serial readings extrapolated to the ground for most of the hot
1slands, At about this tims lagoon water sazples will be taken in the
anchorages near TARE, This informatica will receive rapid evaluation for use
in the re-entry decisicns, Lagocm sazples ia other regicns will be accorp-
lished as scom as possible, about this time alr sampling equipcent pre=
vicusly set up on site T.RE, the CVE and ENTRETOK will be chscleed for
positive imxitcations, Data received up to this time will be rodused to a
formal Radsafe summary to CJTP SEVIN for his informatica, This szmary

will contain a recomendation relative %o the evacuationm of ENIWETOKNJEL MG
or any other populated i{alarxis as required,

11, about H plus & hours, damage survey, lagoca water sarpling and Rad-
safe survey results shculd de available from the Radsafe CENTER, Based on
the above, a recommendation will be made to CJTP SEVEN reference the designa-
tion of R-hour (Re—entry hour) ard the designation of the unrestricted land
and water areas, This recamendation will maics particular reference pertain-
- {ng t0 lagoon traffic ama t0 unlcading of ships at site TARE and on the feasi~
lity of limited or fulletime cecupansy of site T.EE. It 1s anticipated
that, should eonditions be favorsble for wnloeding st LARE, TG 7.3 ships,
after unloading, should plan to move outsids the lagoom for about 48 hours,
This 1a due o the fact that the alrculation and flushing mechanism of EIXINT
lagoon is such the arrival of sontamingtion at normal anchorsges could
be for as long as 50 to &S hours (or more), In the event T.RE is not
habdtable, the Radsafe CINTER will cperate from presprepared pogitions m N

if possible, cthervdise from aflcet,

12. In the svent that fall-owt o populated {slands becomss, or is
forecast to de critical, or trade routes are affected for more than 24 hours,
CINCPACYLT will be advised asccordingly at about H plus é to H plus 12 hours,
Pertinent off-mite datsa dll be passed o the Radsafe CENTER and decisicm
reached as to the need for driniing water sazmpling at populated atolls out-
side the danger ares,

13. &t about H plus 8 hours the status of the first and second saxple
return airceraft will be ehecksd and relsased or delayed contingent upcn
the status of sacple ocllesticn and recovery operations amd the approval of
the cientifie Director or CIC 7.1.

lh. At abous H plus 10 hours ancther sumary of the Radsafe sutistica
wvill % prepared for CJTP SEVEN, with particular referenss to ENIWETOK/UJEL.LOG
(or other off-eite atclls),

19, DOuring the pericd H plus 4 to about H plus 18 hours, a check will
be mede of the weather faland fall-cut situatiom,i.s,, during the tinme dodris
could arrive at theee locaticms,

18. at H plus 18 dours, CTO 7.4 will be directed to candust Flight #3,
WB-29 cloud tracking from H plus 24 to H plus 36 hours, This flight will
attespt to determine the wltimate drift of high segmsnts of the clowd and
+he extent of any contaminmated area in the vicinity, It wdll be a vectored
typs flight plan, the determination of which will depend greatly on the
sesults of the H to H plus ls-hour cpersticns., (This flight may nct de

ﬂgb'r
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necessary dependent upom conditions prevailing at the time,)

17 it 2000 local tize a routine adviscry will be paseed to CINCP.CFLT
covering the same informstion as in the H mimus 18 hour messages, btut
modified by current data if necessary, ilso, at this time, a preliminary
techidcal and operatiocmal adviscry will be dispatched to C/39, USa and AEC,

18, A sumary will be prepared for CJTF SEVEN, axd the Radsafe CINTER
will be advised on the latest situatiom off-eite,

IR 1DsX

1. Normal recovery opersticns begin, The first detailed Radsafe
survey will be made early in the morning of this day, » list of personnel
over-exposures will de obtained for study of the contridtating factors to the
over=doss,

2. 4t H plus 28 hours the need for Flight A, WB-29 cloud tracker (X
plus 36 to H plus 48 hours) will bs evaluated and CTC 7.4 notiffed accordingly

3. During this day a comtiming effort will be made to odtain amt
analyse all off-gite radiastiocn data available from such adkiiticnal scurces
as NYXOPO serial survey flights and NYXOPO fixed staticns. The Radsafe
CENTER will be notified accordingly, as the informaticn has an impssct cn

drinicing vater sarpling,

A Lagoon water sampling will continue in order t0 maintain a comtimuous
cheek of the radiation intensities at critical points and tc serve as a ch-
against the circulation pattem for subsequent shots.

8. additicnal {slards will be released from Radsafe restricticns as
they get below about 10 mr/hr,

6. At about H plus 36 hours the status of the third sazpls return air-
craft will be checked and released or delayed as required (subject to tae
approval of the Seientifis Direster or CT0 7.1).

7. at 2000 local time routine CINCP.CFLY, C/S USA and AEC sdviscries
will be dispatahed,

1, Normal recovery operations comtimue, Prior to scheduled doparture
of the .OC fram the BIKINI ares, persamnel over-exposure reccrds will de
checicsd and the D plus 2 detailed Radsafe survey results obtained frog the
Radsafe CENTER, The remainder of tho day will be essentially a repeat of D
plus 1, all of wvhich ean take place regardless of position of the .CC. In
the event unusual circumstances arise, selscted members of the Radsafe OFFICE
will remain at BIKINI as required, The fourth (last) sample return aircraft

will be checiosd at about 1400 and relessed or delayed ss nccossary (sudject
to approval of the Sedentifis Director or CT0 7.1).

>



D_PLUS 3 DAYS

1o -Normal recovery cperaticns eontimue, This day will essentially be
a repeat of D plus 2 days,

2. Prelizinary technical reports will be obtained where possidle and
fcr use in appropriate advisories, -

D PIES 4 0AY3
1. Recovery continues, essentially & repoat of D plus 3 days.

D PN 3. D13

1. Data recovery cperations wvill be assumed completed cn D plus 4 days
ingofar as they pertain to Radsafe cyoling’ for the next shot, Results of
the open sea fall-out. collectors will bde evaluated for possible use on
sebsequent fall=ocut predictioms.

(NOTE: The above description will apply on all shots with appropriate
modificatiocns on the INIWETOK phase and on the last shot,)
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ITEM . ,
NO_ DiI HOUR EVENT (Names in papens indicate “action by”)
Tamie cloud tracicing code flimsies and bocklets tc WB-29

1 D-10

L

K]

Tazlosure 6

D=10

D=10

D-10

D=10

D-10

D-10

squadron, weather staticns, CTU 7 and Weather Cantral _
(HM).

Tssue Comtrol B=3é and Multi-engine Radsafe ccdes to CTR
7.4 and C10 7.3 (ecpies to CU 7) (House),

Brief WB=29 Radsafe officer reference details c<n clowd
traciding (House),

Assist in briefing of heavy muclide sampler crew (in
ecnj\ngtim vdth Dr. Plank amd Col Houghtam) (House—
Maupin),

Qieck status of task group film badge lists for CTU 7
(House),

Prepare systea for preserving all shot tims corresponde
encs, TWI's, verdbal infcrmation and tape recorded informa-
tica (Heviing),

Radsafe CENTER cperstional on CVE by IX mimus 2 days
(s.l"il)o

R.DS.FE OFFICE opersticnal on ACC by OX xdimus 1 day
(a““)o

Pass drill advisory messages to CINCP-CFLT (Maynard), and
axsrcise Radsafe occamxmicaticn circuits (.11)., Check
voice intercept of Comtrol B=36 (Wignall).

Complete listing of special requirwnents for projects for
use in briefing (House).

Check distridution of high density goggles (House).

" Based omn § day forecast, CJTF SEVEN orders exmcuts for

shot (House mxmitor),

Pirst CINCP.CTLT advisory (info CINCPAC, COMHAWSEAFRON
and COEL.TMARIULS) on proposed shot time (cual op
messiges); include recommeactation for closing ENIWETCK
ani HIKINI air strips for cperaticnal reasons f{rom about
1300 D=1 to about H plus 7 hours, (Maynard)

Pirst Special .dvisory to KWiJ.LEIN (House-Wignall).

=13
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W HOR DR (Mems 0 oaens odteate acaien b

First C/S USA and Chairmea AEC advisories con proposed
shot tine (dual cp messages) (Covan),

Check status of codes and flight briefing for WB-29's—
(House),

Re—axaming need for ccaplste evacuztion for g, I, N, R
based on results of previcus shots (House),

Evaluate vaiver of MPE for naxt shot (Maupin),
Get detalled reccvery plan froz J=3, TG 7.1 (House).

Check lagoon watsr saspling plan with Radsafe cfficer,
Task Group 7.3 and 7.1 (House),

L O S O G ¢

D=5 Get plan for "low order” or "HE only" type detonaticn
froa CTU 7 (House),

D=5 Review heavy nuclide sampling plau with TG 7.4 Oporaticna
and Dr. Plank (House=daupin),

Deda Cheek status of sampls return plans (Cowan),

Db arTange far ressipt of TG 7,3 ship intensity reports
(House).

Dedy ArTarige for "Sweet-Scur® report systea with i0C (Wignall).

D=3 Brief Sample Return Project Officers (Covan).

D=3 alert JTF SEVEN ogeraticmal personnel for possible PEM

aff-atol) water sampling problszs (Maugin),

D3 2000 Pass forecast fall-cut informtiom to JOC reference
significant sectaor for P2V sweep cn D minus 2 days (House)

D=3 2000 Move aboard oGC (EIKINI shots caly).

[2 (800 Radsafe OFFICE cperatiocnal om 43C (Hq Compoulkd for
RMTAETOK shot) (House).

D=2 &YW Radsafe CENTER operaticnal on CVEB (Bldg 57 for INIWETCK
M) (s‘"‘.')o

D=2 20C .rrange for receipt of constant altitudo balloon fixss
from Weather Central (Wignall),

D-2 1200  Get trinsient ship plot from CIC of TG 7.3 thru CTU 7

(Hm‘)o

G=li
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I
. M0 DAY HOUR  EVENT (Names i parens {ndicete “scticg bv")

3

5} |

36

39

43

b

D=2

D-2-

D=2

D=}

D=1

D=1

D=1

D=l

D=1

D-1
1

1300

2000

H=3ér

H=19 hr
1200)

H-lr

Helftr
H-lthr

Helthr

Cet latest informaticn from CIC of 7¢ 7.3 thu CTIU 7
reference psctica of YaG's (Maynard),

Pass forecast fallecut informaticn to JOC reference %he
significant sector for P2V sweep for D mimus 1 day (House)

Pirst command briefing with axisting hodograph and trane
sient ship plots (may be TWL brisfing caly). Exscuts
order confirmed (House;,

Get transient ship plot fram CIC of TG 7.3 thrmu CTU 7
(Hm'.)o

Second ccmmand briefing with existing and forecast hodo-
aph, 72-hcur trsjectoriss and transient ship plots,
Exacute order confirmed,) Confirmaticn made referencs
E.;:k tgnc ship and Control DIR positions (See below)

QLSS ) o

Second CINCPACFLT advisory (iafo CINCPAC, COMHAWSEAFRON
and COMU.VMARIAN.S) (dual cp messages). Includes 72-acur
eloud trajectory, Radsafe ocutlock for native populated
atclls and recommendaticns for air ard surface rcutes

(Maynard),
Secord Special .dvisory to KWJALEIN (House-Wignall).

Second C/S USa and Chairman AEC advisory (dual cp
oessages) (proposed shot time) (Cowan).

Pass forecast fall-out plot to JOC reference the signifi-
zm n)ctor for F2V sweep in conjunction with irea GREEN
Hoase Y

Porerast H-hour winds passed to CTG 7.3 and Radsale
CENTIR (Maynard).

Forecast air and surface ZAIRYES (including circular
surfsce RADEX arcund GZ) for Hehour to H plus § hours.
Pass to Task Group Commanders (special to CTU 7 and ~C
ESTES), Racommend *ask foree ship amd Comtrcl DIE posi-
ticns to 1% 7.3 'rdth prior concurrence f, and inf: ccpy
%0, AOC 102 S 7.4 (Maynard),

Check radioc circut with CTU 7 (Hcuse).
Caeck sample retirn aireraft for readiness (Cowan).

c-15



52

55

56

£

D=l

Del

D=1

D=1

D=Day B-32p

B-Shp
B-jhr)

HéSmin
HfSadn

- .

EVENT (Neges ig parens indicate "agticn ty*)
GCet transient sip plot froma CIC of TC 7.3 thru CTU 7,
and sumary from 7G 7.3 (House),

Mnal check cf "swmetepcusr® repcrt systen through the—
ESTES AiCC (Wignall),

Tird command briefing guindl and weather caly) (exscute
crdee contiﬂu:i) (House

Pass direetive to CTQ 7.4 refersnce Flight #1, WB=2S
eloud traeicing (Pass informal notice tharcugh Weather
RIT and ACC voice channmels) (Wignall).

Check redio cireuit with Radsale CENTER (House).

Pase foreeast fallecut plot to JOC reference mgificant
P2V oweep for D=day if necessary (Hcuse).

Pourth command briefing with existing ard forescast hodo-
grsph, 72-hcur trejeetoriss and transient ship plots.
Exseute order onfirmed (House), Confirmaticn passed to
€3 7.3 and CT0 7.4 referense task fores ship and Contral
DDB positions Lf required (Maynard).

CINCP.CTLT modificstion adviscry dispatohed émm
info sddees) (dual op messages) if required (Maynard).

Specia)l KWAJALEIN adviscry acdified if necsssary (House-
Wignall),

Modified foreeast air axd surface RADKXES for H-hcur to
H plus 6§ hours if required, Pages tc 70 Cammarders
(Special relsay to Radsafe CENTIR via direct radic) (.1sc,
speeial to ESTES ACC) (Maynasd),

Modified forecast H-houpr winds passed to CT0 7.3 and

Badsafe CENTIR (re-aodify as required)(Maymard).

Cheek wcise intervept of Comtrol B=36 (Wignall),

Final informal oheck of weather and Radsafe situaticm
and fina)l exscute confirmation (info Radsafe CENTER

(House=Maynard ),
Turn off all redi-e.
Turn on redics and momitor Comtrol B=36 intercept (Wigmall)

Check safety of ENTU group (House),

G=16



ITEM
No_ DAY HOUR  EVENT (Napes {7 parens indjcste "sgticp bye)

3 )

TN

65

I &

EEF O Fve ek R B

-3
b

7

D

RAlOmn

H3Qxin

Hf30min

H¢30min

Monitor Contrcl B=36 and samplep intercept, Comtimucusly
record {nformatice to about H plus & hours, Transeride
all GIIDA and Sweet=Scur reports as they are received

(W) ) -

CINCPACFLY (and info addees) advised of the exast shot
times and general safety of persoanel (dual cp zessages)
(Maynard).

C/S USA and Chairmen .IC advised cf exact ahct tize,
spproximate yield, grose technical information and
general safety of persomel (dual op messages; (Cowan).
Cheek rediclogical safety of ENYU group (House),

Get Dadsafe information arxxd propesed heavy nuclids
sazpler penstration tins from airborme sontrollesr (House=

Get informaticn froa Radsafe CINTER redistion telenstere
ing equipment. Re-check st intervals (House).

Cheek results of heavy mialids sazpling (House-daupin).

A8 i.n.tomt‘.ica permits advise JOC reference Crash Crew
re=entry to airstrip (House),

Meadtor YAO (drone) reports (Maynard),

Dispateh modifiestion of air and surface RADEIES ¢o Task
Croup Compancders and Radsafe CENTER if required (Maymard).

Check Radsafety of INYU group (Houss),

Special posteehict adviscory to KW.JALEIN thrcugh ~CC
(Honse-Wignall),

Pass directive ¢o CTG 7.4 referense Flight #2, WB-29
dlowd tresicing (Pass ({nformal notics thre Weather ATT
end AOS vocice chanmels) (Wignall),

CJTF SEVEN directs TG 7.1 "fire-ball" reccovery to begin
ia aress of low comtamination and directs TG 7.1 held-
copter damage and Andsafe survey of all dislamis (House).

CJI? SEVEN directs 10 7.3 lagoon water sampling by heli-
eopter at TARE and NAN anchorages (House).

Issus R-hour alsrt based on informastion imown at this
time (House),

G-17



ITEM
NO_ DAl HOUR

79

80

85

8 3 8 4

SR EEEE

D

D

HAShe

. HfShr

HShr
Hibhr

Hééhr

Hééhr

HéThr

Hénr

Names in ns cate "action by*)

Get information refersnce air sampling at ENIAETCK and
HIIQNT (Haupi.n).

Forward summary to CJTP SEVEN relative to ENIVETOK/
UJELANG (or other atolls) reference evacuiticn require=
ment (House).

Get damage survey results and radiation readinrgs froz
Radsafe CENTER (House),

Evaluate lagoon water sampling results (especially as
pertains to unloading at sites T.RE and NAN) (House).

CJTF SEVEN designates l~hour (Re-entry hour) to 7G Ccom-
manders (special to Radsafe CENTER) and designates un-
restricted water ard land areas. (Special refercnce to
possibility of secordary falleout and %0 lagoon traffic
ard to Sites TARE and NAN for limited or full-tine
cccupancy, ~lso turns over ladsafe Contreol of Shot atoll
to CT0 7.1 (Radsafe CENTER), (House)

Special CINCPACTLT advisory (including info addees) (dual
op messages) dispatched if native evacuation problcms

arises or trads routes are affected for more than 24
hours (Maynard).

Check status of first amd second sample return aireraft
ard release or delay as necessary (Cowan),

I(.ngocn \)nm sazpling in remainder of lagoon beirgs
C 7.3).

Prepare summary of pertinent off-site ladsafe data for
Radsafe CENTER (Maupin),

Evaluate need for water sampling at distant atolls (Maupin
Check weather station jadsafe reports (Maupin),

Get information reference air sampling at ENIWETCK and
BIXINI (Maupin).

. Prepare re-evaluation sumsary for CJTP SEVEN rclative o

BIWETOK/UJELNG ard other atolls (House),

CJT? SEVEN directs (info ladsafe CENTER) water sampling
at dignificant atolls if necessary (arrange with Millprs
for PEM vt anxt ladsafe CENTER for personnel ard

equipment) (Maupdn) :



ITEM |
NO_ DaX HOUR  EVENT (Names in parens indicate "scticn by*)

92
93

9%
95

3

Pa BB § 3

5
EE B B ES

B8 §

D
9

o]

o o

EEEE FY o8B o8B

RALzhr
HALZhr

:

Check ard evaluats weather island Radsafe reports (Maupin)

Get infcrmation reforence alr sampling at ENIWETCK and
EIXINT (Maupin),

Check FMED and EIMER {ntensities (Maupin),

Get informal preliminary technical reports from TG 7.1
(Cowan),

Ge® Lntomtica reference air sampling at ENIWETCK ard
EIXINT (Maupin),

Pass directive to CTCG 7.4 reference Flight #3, WB=29
cloud tracking. (Pase informal notice through Weather
RAT? and ACOC voice echamels,) (Wignall)

Dispateh CINCP/CFLY advisery (insluding info addees) (dual
op messages), Include information as in H mimus 18 hour
forecast modified by current data, Inolude results of

serial surveys flights., (Maynard)

Dispateh C/S USi and Qhairmen AXC adviscries (dual cop
nesseges) )(Cm)‘

—

Dispatch summary of off-site rediatica data to adsafe
CENTIR (Maupin).

Cheek weather staticn Radsafe reports (Maupin),

2repare sumary report an ladsafe situation to CJTF
SEVIX (House),

Get 1list of over-exposures from Radsafe CINTER (Maupin),
Pass direotive to C1G 7.4 referense Flight #i, ¥B-29
cloud trecking, (Pass informal nctice through Westher
RATT and AOC voice channels) (Wignall),

?ct dd)'.auod Jadsale survey results from jadsafe CENTIR
Houss).

Get NTXOPO flight results (pass informaticm to Nadsafe
CAITER if pertinent to off-site water sampling) (Mawmpin),

Evaluate lagocn water sampling results (Houss),
Check weather station ladsafe reports (Maupin),
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Check status of third sample return aireraft axd rolsase
or delay as necessary (Covan),

Pass summary of off-site ladsafe dats to Qadsafe CENTER
(Maupdn),

Prepare Madsafe srxary for CJTP SEVEN (House),

CINCPACFLT adviscry (including info addees) (dual cp
?uugn; Inslude results of asrisl survey flights

C/8 USA and Chairmanm ARC advisories (dual op messages)
(Cowan),.

Get list of over-exposures froam Radsafe CENTX] (Maupin),

Get detailed Radsafe ad lagoonm sampling result
froa Radsafe CRITER (Bouc;. ¢

(.pprax) Depart AIXINT on AOC,

Chock fourth sampls returm aireraft and release or delay
a3 necessary (Coman),

Get NYXOPO flight results (info Radsafe CENTER if
pertinent to off-site water sampling) (liaupin).

Prepare luuur{ of off-gite .lsdsafe dats to Radsafle
CINTER (Meupin).

Prepare Radsafe summary for CJT? SEVEN (House).

CINCPACYLY adviscry (ineluding info addees) (cual
op -n.su) include results of serial survey
(Maynard).

USA and Chairmen oEC advisories (dusl op czessagses)

" (Cowad) .

Get list of overeexposures from Radsafe CENTER
(Meupin),

Get informal preliminary teehnical reports fram 10 7.1
(Cowan),

Get NYOO flight results (info ladsafe CENTER if
pertinent to off-site water sampling) (Maupin).
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EXENT (Names in parens indicate “actiocn bty*)

Prepare of off-site lJadsafe date for iladsafe
CENTER (Ma S

Prepare Nadsafe summary for CJTP SEVEN (House). -

CINCPACFLT advisory (ineluding info addess) (dual 2p
messages) include results of aerisl surveys (Maynard).

C/S USi and Chairman .EC sdvisories (dual op messages)
(CM)Q -

Get list of over-exposures f{rom ladsafe CENTER
(Maupin).

Get detailed Tadsafe survey and oot wator saspling
roports from Nadsafe CENTERQ (House),

Prepare amrg of off-site ladsafe data for zlsafe
CENTER (Maupin).

Prenare Jadsafe summary for CJTP SEVEM (House),

CINCP.CFLY advisory if necessary (dual op messages)
(Maymasd) .,

C/S USA and Chairman AEC advisories if necessary
(dual op messages) (Cowan).

G}



15 July 1956

EMOLNDWM PO TECORD
SUBJECT: Madsafe Pactors Considered at the Command Briefings

1, Hodographs and (ssultant wind diagrans; forecast winds for H
Hourse «

a, Por each driefing holographs were constructed for all per-
tinent observol winds sinco the previcus driefing in-order to show devel-
opment of the wind pattern. Forecast winds for H Hour were also prosented
in hodograph form,

2. Surfece L.DEX H to H plus § hours, limitel bearings, radial iis-
tancos, hot area, ¢oal ares and lung range fall-out plot.

a. Using the hodograph for forecast H Hour winds, the surfacs
WOEX was indicatod by drawing boaring lines f{rea ground zerc enclosing
all winyl vectors from surfass to 60,000 foot and all winds between 60,000
and 90,000 feuty, & fiftoen dogrees soctor was adled to sach limiting bear=
ing 1ino. « representative, or average, radial listence wes incicated
for a six-hcur period of fall. i hot and a cocl area wore iniicatod, the
hot area boing tho sector from surfaco to 60,000 feets; tho ocol area being
thatmaimloodbymnmoéomu%mhn. The long-rangs
(24 hour) falleout nlot {drewn ovor a chart of native atcolls and popula-
tions) was nresanted in cunjunction with the surface radex.

3. Sovonty-two=hour air particle trajectcry forecast:
a. The air particlo trajcctory forecast (constructed by the

Weather Contral) was used to approximate sarcpling arcas, tc evaluage
contaminaticns cn alr routes and to exterx! tho surface LDEX beyond H
plus § hours,

be &ir LOEX:s Since the alr LIEX 2ces nct normally affect the shot
decision, it was not lirectly used at briefing, unloss requested. This
{LIEX was plotted ard lospt displayed in the LDS.FE QOFFICE.

5. Ouklocks:

& HIKIRY: e outlook for BIKINI was ccterrined froa the f.re-
cast hodograph for the mhot atoll.

b, ENTVEICK: The ocutlook for ENIWETOKL was .ctorminel from tho
forecast hodograph for the shct atoll.

Inclosure 7



S. UJELANE! Both the long-rangs falleout nlot and shet atoll
hodographs were usod to evaluate the >utlock for QUEL NG

d, Native atclls in southeast quacrant: Both thae fall-out plct
and shot atoll hodographs wore used to evaluate the cutlock for native
atolld in the southeast quadrant,

e. Control destrcyor: The ahct atcll hodoursph was used 0
recomcend positioning of the conmtrel destroyor such that it would be safe
for at least six hours, and be able to retire in the moet favorabls ircce
tion in the svont fallecut was cxperiencod,

£. J.TF for LGSt This subjoct was sresented in order tu indicate
the major activity (drone liberty ship projcct) taking place within cr
near the surface [JEX, and within clcse range of the armed device pricr
te H Hour.

8¢ ~ir routcst (1) Through''.XB, (2) Through KW.J.1EI§, The
impact on tho air routcs was Jdetermined by tho 72=hour air particle trie
Jectory forecaest. In general, the trajoctories at 10,000, 20,000 anxt
30,000 feet were considered to have thu zajor impact on these rcutes
betwoon H and { nlus 24 hours.

h. Surface routcs insidc 500 miles (approximately une day cloud
travel): . display of all inown transient shipping was presontel in cun-
Junction with both the surface. .JEX and the long-range falle-out plot.

4. CINCP.CFLT adviscries (72-hour trajectory, native outlo. k,
air and surfaco routes): The guneral foatures of the propused adviscries
to CINCP..CFLT were presented for coordinaticn and consurrense of the
commander.

J. Position of task force ships: Besed on the surface radax,
reccomencations werc maco relative to poesiticning tha task force ehirs.
(The influence of cperational probloms relotive to the surface LJEX and
fleet positicning werc resclved by the commandor anxd staff based on the
ladsafe briefing informstion.)

k. The aloud tracking »lan was reviewed, as necessary, < as
it relatod to special featuros of specific forecast wind pattorms.

6e o« general owit-all statemsnt of fawerability or unfavorsbility
of tho Jadsafe shot cunditions was given in surrary ard ccnclusicn of the

briefing.
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MEMOLNDUM PO SECOLD
SUBJECT: Radsafe Briefing and .adsafe CFFICE Display Charts

1. iads~fe Briofing Charts: Briefing and display chorts wore of
such sise 28 to be ameradle to easy-handling, and large encugh for legle
bility in an crdinary sise roam. Charts ware covorod with acctate for
nariing with grease pencil,

a. Hodograph and Surface ..DEX (Sce ~ppondix L for miniature
rencrduction): Four or five cf such charts were preparod (deponding upon
the complexity of the patterns, arsa cf coversge, and tims .vor which the
changes in vbservod winds wers necessary). Forecasts winds were nlotted
separate from obsorved, . notobook Jf miniaturcs of these hodcgr:ophs was
prezared for retantion by the tasik forcs scmmandor and as nermunent
reccrds,

b. Jdir Particle Trajectory Forecast Chart (US.F Weather Plotting
Chart Pacific Islands, AWS WPC 5=46=2): This chart was preparsd by the
Weather Cecntral on a special weather station map drswn on & scale cf
approximately 72 nautical miles.tc the inch, The chart was used at the
briofing primarily for ladsafe purpuses, following which it was Dosted
in the Jdadsafe OFFICE for further use in nreparing necessary advisories.

¢. Longerange Fall-cut ‘orecast Chart (Shoet #8 of (M3 1201):
This chart, which incicatos all native islands and atolls likely to be
involved in the long-range fall-cut, was used to present the 2h~hour fall-
out plot. Native populatiins were indicated for each inhasbited atcll.
~ mindature of this forecast was prejarwi for the commarder and for perw
nanent record,

de Danger .res andi Search .rea Chart (Shoet #8 of .28 1201):
Becauss of the closs intererelation between the falleout plot ard those
subjects, rolative information was plotted cn tha sams chart a8 the lung-
range fall=out plot.

e, Transient Sipiing Chart (Navy HO Chart VS=2): This chert,
which covers the entire Pacific area, was used not only to present the
traensient shipping status, but also to naintain continuity in ship oove-
oents from one shot to ancther.

f. Native Pooulation Chart (See anponcix 3 for miniature):

Miniature copies of this chart wers made available to the commen..r ond
staff and used with tha larzo displays (para lc and ¢ above),

Inclosure 8



2, dadsafe OFFICE Display Charts:

8, Hodographs and Surface JADKX: The charts used in the ccmmand
briefings (pare ) above) were nleced cn isnlay in the xadsafe OFFICZ.
') Y. .ir Particle Trejectory Porceast Chart: (Sams as pars 2a
above ). - -

c. Long lange Fall-cut Forecast Chart: (Sams as para 2a abcve)
This chart wvas displayed for the primary benefit of the JOC for aircraft
scarch interests.

d. Danger ~res anc Search ~rea Chart: (Same &s pars 2a abuve)
This chart was displayed for the primary benofit of the JOC and for airw
craft saoarch interests.

e, Transicnt Shipping Chart (Same as pars 2a adbove),
f. Rative Population Chart (Same as pars 23 sbowve).

gs »ir JADEX Chart: This chart was prepared f£or adviscry ~ur-
Joses, It was used as the basis for the f.recast .ir .LDEX, by the .OC
as & bagis for aircraft vectoring, and toc assist in analysis of cloud

tracicing.

h. Cloud Traciing Chart (Secticns of USAF LI Nav charts of scals
4O NM per inch): This chart was used $0 plot cluud tracker flight pat-
torns and to reocord in-flight roports from those sircraft,

{. On-site lalsafe 3ituatica Charts (ENIWETOK, No. HO 6033;
BIKINI, No. HO 6032)(Sec mirdaturcs in ~ppeniices 1 and 2): Those charts
were used to record post-shot ladsafe survey rusults and displayed for
the informaticn of all interested secticns., ~n acetate over=lay cf the
IVY MIXE iso~intensity nattarn for H plus ) hours was alsc displeyed on
these cherts,

3. Off-gite Jadsafe Jituation Qhart: This chart was a cooposite
of seversl area maps, to indicate covorege .f the .EC's New York Cpersticns
Office fall-out nrogram and rosults.

k. oadiation Intensitiss un Task Force Ships Chart (See .;rencdix
5 for miniature of this chart).

1. Chart for Status of lecovery (See .ppendix § for miniature
of this chart). .

m. Chart for Critical Information (See ~ppendix 7 for miniature
of this M)o



apperdices:

1, Map of ENTWETOK .tcll

2. Map of HIKINT Atold

3. Native Population Chart

Le Hodograph, lesultant Wind

~Surface RADEX Chart

S5« Chart for .adiation Intensi
=~ ties on Task Porce Snins

6, Chart of tatus of leccvery

7. Chart for Critical Information
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CRITICAL INFORMATION
ITEM NFO | REMARKS

CLOUD COVER (Terw
PRECIPITATION

VISIBILITY
CJRFACE WIND

TROPOPAUSE. HT

BASE of WESTER'S

TOP of TRADES

SER CONDITION
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MEO.w. .. P TECCD

SUBJECT: Special ladiation Loport (In addition to reports included
under Tab B, Cloud Traciding Plan)

1. a snecial porsomnel dosege report was required fron each task
group as of aach ghot plus four days. EZach rejort was designed to tc
complete in {tself, {.e. tc include over-all totels as of the repert
date, of jerscnnel in the following categories:

8. Total ex>osed sersormnel below 2.5r
be Tctal mersonnel 2,5r to 3 97

¢, Total azersonnol 3.9r to 7.8¢

d. Tctal personnel abcve 7.8 r

o, Maximm expcsure in reentgens

2, Lazoun water samnling ropurts for re-entry were male by voice
Jver the cdirect VHP circuit between the .ladsafe OFFICE anc the ..adsafe
CENTEN. (See .pperdix I for details cf ligu.a sampling plan,

3. Intensitics on task fSreca ships were normally rencrtel by each
ship tc TG 7.3 with CJT? SEVEN as infc addes. (See appencix II fur
details of reporting systeas,)

4. Daily routine ladsafe surveys made by the .adssfo CENTE! were
dispatehed by TWX to CJTP SEVEN with all task group commanders as info
addresasees,

S5¢ Vorbal (and occasivnally informel written) reports wers obtained
from saveral sections on 3 "bonus® basis. Theso included the .0C, Project

6.4 (Orone Liborty Shipe, »~TPs ami aorial relay alreraft), Prcject 2.5a
(Pall-cut Distridution) and Helicopter Damnge Survoy,

.ppondigest
1. lagoon Yater Sampling Plan
2. Code for iladiaticn Intunsities on TF ships
3. Sequencs fur Co~eite .ladiation ..sporting

27
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GOON W.TE: S.ePLING P

1. Goneral (BIKINI)

“a. Wator sammles will be taken frum BIKINI Lasoon for missurce
zont of radicactivity. The rcsults of these watcr mpasurements will b used
to prevent shipe from being nlaccd in water of high radisactive intcne
sity and to obtain {information on curronts inside the lagocn,

b, Heldcojstors and buats will be usod to take thoso samplcs,

¢ Surface & deep simples will be takon as required., Surface
sacples will bo taken at or ncar the surface., Deed sarples will be taken
about ninety ($0) fect beluw the surfacs.

d. Bafore sarpling, haelicopter piluts or boat coxswains will
be briefec as tu the nuints and denth where samnles are desired., Water
sampling points are numbered anl l.ocetod as followa:

Water Sampling
Pojnt Number Locgtiog (.11 directions truo)
1, One =ilo northwest of northern tip of VICTIC..
2 Midway tetween Coca Tower and northwest tip of UNCLE.
3 Midway betwuen Coca Tower and northeast tip of OBCE.
by One zle¢ north of easterm tip of Sk,
5 One zile north «f northeast tip of ORCE.
é Midwvay betwein OBQE arxl LOVE,
7 One mile west .f northern tip of NN,
8 1$ milos west cf scuther tip of LOVE and 4 mile east
O‘ m nge,
S One mile scuth of northwostern tip .f HOW,
10 2} milcs southwest of northwest tip of HOW anc & mile
west of buoy "13%,
u Midway betwuen Coca Tower anl ncrthwest tip cf HCW.
12 4 milc east of Cocs Tower.
13 Midwvay between Coca Tower and RLVO.
JUN Midway between ..3LE ard BLL.VO.
15 Vne mile scuth of sourhieastorn tip of CH.LLIE,
16 Midway betwoen Coca Tower and southcast tip of CH.LLLIE.
17 Midway betweon Coca Tower and southwestern tis of DCG,
ard 4 miloc northwest of bucy "3E°,
18 Ono mile scuth Jf E.3Y.

Estimated distancos fr<o 2 t.wer, or isl-nd, or both, a8 the cese
may be, will give sufficiont accuracy for locating the ~beve noints,
as oxtromo :sccuracy uf location is not neccssary. ‘hunever 2 saling,
suint amoars to be at ~ placc where thu water is shel_ow, the dec
samle at this sampling Hoint, if cne {3 to Le taken, shuull Ge taken
nearby whers the water is at loast Adnety ($0) fu.t desp. It shoull
be kept in mind oy heolic. tor ~il.ts and boat c.xswins that tucys ~oy
nct remain in thelir rener desiticns,
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2. +0Quirements.

‘a. .fter .ach shot, before a ship may roenter the lagoon,
surface sammles must bo taken of that art of the lagoun where the ship is
expected 30 go, and a determinaticn mnde that the water in that irea is nct
excessively radicactive,

be Since primery falleocut i3 possiblo from H Hour to about H
Plus 4 hours, the first water samles will bs taien at about H plus 4 hours.

ce If T.IE is not comtaminatod at H plus 3§ hours, sur.ice
samles will be takon at wator sampling points 1, 2, 3, &4, 5, 6, 7 and
8 starting at H plus 4 hours. This should requirs two ncncmtars ancd
about two hours tine, The samples can bu msasured in less than cne
hour, and ( oeasuremcnts permitting) ships proceod through Enirrikicu Pass
and to arca just west of NuM by about H nlus 7 hours.

de Surface sarmles at water sampling noints 9 ard 10 must be
taken before ships enter the arca scuthwast of HOW,,

e, Water samling will bdo dcne nrimarily to orotect ships and
sccundarily to obtain dats oan currents in the lagevn.

f. It is ostisated that on D day two helicopters will be
needed from H plus 34 hours to eundown,

g+ After D day water samples will normally te taken as follows:
(esswiing ENINM.J Island and Water Sampling Poime 1, 2, 3, 4, a2l 5 are
not ccntaminated):

(1) Points 1, 2, 3, 4 and § by boat,

(2) Points 13, 14, 15 and 16 by heliconter. This will
require sne helicunter for adout two hours,

(3) Other points by helicupter if available, anc by boat if no
helicopter is availabls,

“he High pricrity wdll be given %0 lagoon water sampling ree
quiremsnts because the cperation desorxls, among cther things, upcn
ships being in such comiition that jserscormel can atay abcard without
receiving oxcessive rediaticn.

3. GConeral (ZENIWETOK).
a, Watcr sarples will bo takon from ENIWETOK Lagocn similar to

the plan used on Oporstion IVY. Por jurposcs of this document the IVY
olan {s attoched as .Lpperdix I, '

a"papndixs
{ - ENIWETOK Lagoon Water Sampl Plan (Opn IVY)

C=27a1(2)



WATZR SAPLING AND QEENTRY PRCCEDURE ATTER TR AND XING SHOTS

1. Purpose. The purposs of this appendix is to cutline the prom

cedure to-be followed in sampling and analyting lagoon water prior to
and after.reentry of TG 132.3 ships totae ENTVETCX Lagoon,

2. Scope. The sampling problem falls into three general cate-
gories, nmgz

3. Sazples obtained by helicopters cn a regular schedwle,
b. Samples obtained by small craft on a regular scheduls,

co Samples of opportunity (i.e., sarples will be picked up by
TG 132.1 oonitors on special survey or recovery operations).

3. It is presently planned to make the first area suvey of the

lagean wvater by helicopter at H plus 7 hours, taking water sarples at
the surface and at & depth 3f 35 feet at the following locations:

&, vide Passage,
b, Deep Entrance.
c. Berth L-i4, anchorage A (Prior to reentry to lagoon).

d. Four sarples on a line runmning from the northern tip of
RUNIT Island westward to RIGILI.

e, One saple will be taken on & line from the coral head
(Mack) toward zerc point, at the 100 mr/hr isointensity line at 35 feet
altitude,

It is presently planred to repeat this helicopter survey at O0800M ard
160QM cach day until it is definitoly deterulned that no significant
azount of radicactive material oxists in the lagocn waters, It is
plarned to sazple from the surface and at depths of 35 felt from & small
boat in anchorages A and B, Samp.es ars to be taken at :ach of the
berths where ships are ooored, In addition any special survey or ree
covery partics which are going to an arca whore weter sanles will te
of interest will b roquestcd %0 obtain a watar sa.le,

be o After samplcs arc collocted thoy will ou 2nalyz:d
in the ological trailer located aboard the RENDCVA. Sarples will
be analysod by svapcrating and counting which will zive a quantitative
enalysis ond by counting with an emcrsion type zeiger tule which will
give a2 good cualitative ~nalysis,

G271(a)



S5 €O oug Wa Mo « A contimious water mcnitoring
unit s being as od for in tion in RENDOVA. This unit will
show a contimicus trace on an Basterline-Angus recorder, In addition
two units are being Assembled which will provide comtinmuous acnitoring but
will require reading at intervala since they do not haw. & contimucus
recorders Cne will probebly be installoed in ESTES and the other in the
ship anchorod closest to the Wide Passage. When any of these monitoring
units shows any significant change in radiaticon intonsity water samples
will be taken and analyzed in the radielogical trailer,

é. . An evaluation of the sample analysis will be ore-
sented to 2.3 at about 11OM and 1900M each day. Infermation which

might affect operations of the Task Force will be transmitted to CJTF 132
when obtained.

G=-27-1(d)
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Radiocactive Fallout leports

1. Por one weck following each shot each ship will report radicactive f:ll-
out encountered as follows:

a, A report will be mede of fallout roadings (gamms only) of 1 =r per
hour or higher,

b, Only the valus of gamma radiation will be reported,

¢, Reports will be coded as follows: “Rabbit" followed by a number to
indicate average topside cctivity, the mmber indicating =r per hour (gamma
only); "Cat® followed by a number to indicate maximum sctivity found oz the
ship, the mmber indicating mr per hour (gamma only). Thus a Jessage "Rabe
bit 2 Cat 7" indicates the sversge topside activity is 2 mr per hour (gomma
only, and the maximm activity found on the ship is 7 mr per hour (zZamma
onlys. Fractional numbers will be reported as thc nearcst whiols cumbar.
Thus 4if the averzge topside activity is 3.8 mr per hour (gamma cnly) and the
maximm activity found on the anip is 8.4 =mr por hour (gomar only) the mas=
sage to be sent is "Rabbit L, Cat 8%,

d. Now reports will bo asie when oither the average topside activity or
the maxirum activity foumd on the ship is different from tho last previous

e, leperts will be sent by ridioc or light to USS BAIRCKO and to the
USS ZSTES. These reports will by deliverod to the Rad3afe Center on the
BAIRCKO and to the Rads:fe Office on the ESTES.

f. Roports will bo sent on 1G 7.3 UHF Admin or CW Commom or on TG 7.1
Pogo or Admin Nets, as apuropri-te.

g One week after sach shot, every ship will sund a lettor to CTG 7.3
(markod Atta: Atcmic Defonse Officer) enclosing a copy of all rcports of
radicactive fallout originated by it sinco the shot occcurred. Negative
lotter reports aro desired,
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SECUENCS FOR ON-SITE RADIATION REPOITING

1, On=Site radiaticn intensity readings will be reported on Circuit
J=313(land=line telephone :or ECHO) fram the Redsafe Canter to the AALIAFE
CFFICE as follevs: '

—

a., For shot atoll islands:
(1) Island code name

(3) Intensity reading in milli-reentgens per hour (mr/ar)
(numsrical reading only will bo given; ne referenco
will be made to the units of intonsity.) "

(3) XAPLE: A report "TAZB 15" indicates DNINMAN Island
intensity is 1§ ar/hr,

b, PFor lagoen or drinking wvater samplcs, resdings will be roported
directly by identifying the sample station and ss gamms, beta or alpha in
terms of microsuries (us) per milli-liter (ml).

EXiPLE gmtca 4, gamma 107%, beta 2.5 x 107, alpha
Jx1lo- ,
A Kand L
A A T
DI v g
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wm PQR: CJTP SEVEN 10 Mareh 1544
SIBJECT: Ropert on "Soil and Mator Sazpling Mission

1. In compliancc with your oral instructicns, the undersignod visited ot &
Eridab, Malooclap, Wotho, Majure atolls in the Marshall Islands § through 7 Barch
1954 for the purposc of obtaining carth and drinking watcr sasplos, and of mcasw
ing gaom cuy dosc matcs, and also choeked tho radiclogical cendition of the 8.S.
ROQUE on its arrival at lajure 7 larech 1954,

2. Tho first four atolls word visitod by Marshalloso intorpretcr Talkushi

* and the writer by means of an UFel asphibicus aircraft. lMajuro wmas rcachcd dy

C~47. Erilud might hawo boon omittoed sincc it was not inhalbdtod, bolng propemty
of tho Wotjo triboc which geos thoro only cccasionally to gathcr copra. (This wa:
unimewn until aftor tho visit,)

3. At cach atoll, anly tho principal inhabitod island was visited, At ocact
visitod island an offort was mado to composc a roprosontative seil average by
collocting into a singlc sontainor soveral sazplcs, cach appraximtcly oo squar
foct of arca and ono inch dopth, Wator samplos wors collostod frea tho princip
sourcos currcntly in uso, The gamom doec ratcs aro averagos for the inhabitoed
Arca s,

he With rogard to cortain aincr discropancios bectwoon the survey mcthods uw
by Major R, D. Croa and tho writcr; it wms originally planmncd te pcrforz the =sur
Jointly, and whon it bocamc advisgblc to scparato and survoy difforent atolls, n
tinc reonined for discussion of dotails of tochniquos.

5. Gaoon-ray dosc rataes on Wotjc and oo Erilb arc cach the average of X~
and AN/POR=-39 avorage roadings which agrood rcasenably woll, Tho MX-5 was rondc
inoperative whon tho rubbor lifo raft was swmaped by surf on the first attexpet
launch from tho boach at Erilab, PFollowing tho Wotho murvey, thc PIR=39 dcvelop
a tcmporaturo=dopondert roading of O.u = 2 mr/hr, so that lator readings in this
range arc of very dubdous rellability.

6. Tho following tabdulation summarizcs tho atoll survoy, S is Soil, W is
Wator Saaplos

Mgk ISam BE OIRE  SARMENQ RAR & SOPLIG

WOTJR ORMED S Mar 1500 ss 3.5 zr/nn, 1-boach, 3-aid-vil
ago, l-back villago.
w5 4 woll plus § catch besin,
ZRIXUB ZRIXUB S lMar 1715 86 1.5 ar/r. leaid-village, 1

on path to boach. No inrabi
ants, no wator supply found,

«

oo



ATOLL ISLAND DATE IDE  SAPIENG uRAR & SAMPLING

LALOELAP MW bMar LY 1.8 ar/hr, 2evillago, 2-patr
' to beach.

Woll watar.

From catch basin,

0.8 ﬂ'ﬁ’-’) 1 by wcll; 2-aid-
Vﬂ.hgo.

Woll mator (no rain in catch
basin for 2 m.)

YAJURO ULIBA 7 Yar 1200 s9 0.5 ar/hr, 4 from ncar idmin
- o Tap ;gtcr.

7. Pacific Microncsian lino S.S. "ROQUE", Mastor: lawrencce Blane, home port,
Guam, loft Eboyc 0840 U on 1 larch, mntorod chanmcl to Wbisik lagoen about 1200 &
on 2 March, and anchar:d in lagoen at 1?2&!«:2&:0!:; dociod at iajuro (Uliga
Is.) 153K onn 7 March, Rcadings (mr/hr) aftor docking: 2-3 insids dack struc
turc, 10 on open deck,. 58 in slaopirg quarters cn uppor.dcek, 10=30 cn repe nd
ernvas, Prior raZinticn.lovels c-rnct bo sstimatod decause of raln squalls and w
certainty about whan decks last washed, lagtor wg advised €0 Lavs.deeks wnahed
down as socn 18 ccoveniont, He wns told that the astivity would nct hurt ~cjocc,
tut th-t {t was undesirable to have it arcind lenger than necossar>.

8. W: Futurc visits to Erikubd and Maloclap should not b
atteapted by UP-l axnopt undor conditions of groator urguacy. The writor'!s prier
cxporicnec in such eparations is wvary limitod, but from his owm odscrvations plu
t*: rcoarks asdc by thosc bottor qualificd to judgo, it appoars that a falr amo.
of risk is involved,

9. Egpocially netablc wmas the wry cooporativo attitudo of the Navy persons:
at K jaloin and the Marstall District adainistrative Officials at Uajuro in sup-
porting this adssion.

*OTHO - WOTHO 6 Mar 1815

38 38 4

/‘/ T. N. @Q

1 Inel: DR. T. N (HITE
Unrshall Islands 4toll Honlth Division
Semplos cellocted bp.T. N. LasL
Whitc, 5=7 Murch 1954
}.:)‘:F s



'h ISL LL SAMPLES BY T. N, (HITE YARCH 1

EartR samplos wore collaoctod as follows:

At cach {sland visitcd scveral samplcs were dug and put into the samc
anc-gallon "{aoc-crcam carton", Each samplo (i.0¢ cach digging) appraximtcd onc
squarc foot te a dopth of enc inch, Thc anusbor and locations of tho samples wers
scloctod to roproscant, as woll as gould bo judgoed, an averags of thc arcas us:sd
by tho inhabitants, aftor thc sazpics worc mixcd in tho carton. _Arcas that wrz
unusually shadcd or unshaded by trcos wore aveldod, The largo "pebblos® in the
compositd roprosont coral gravol from "main stroot™ through tho village.

Watar samplcs wore soclocted sccording to the principal scureo in curront us-.

Inclosur= 1
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HEADQUARTERS TASK WINIT 13
Task 701

AP0 187 (HOW) PO, Bex 8
¢/o Postzaster

San Franciseco, Gslifernig

TU=13-54~375 12 March 1954
SUBJZCT: ™ Radioclogical Survoy of Dowawdnd .tolls Contaminated by BRAVO

L. lcipowlodgepent
J

Tho meabers of the survey toan wish to axpross their appreciation to
Captain, officers and mombers of the crow of tha USS NICHOLLS (DDE 449) for the
assistance and ceoporation in canducting tho survoy horcin reported, Captain
Elliot turncd over all possiblc facilitios of his ship in order to assist Lo @
surveye LT Prink, tho Exccutive Officer, organiscd all the operations of the
boat partics, and it was only through his porscnal dircction and participation
that it was possible to carry out the amll beoat surveys under cxtremcly diffic
cenditions, Sinecc most of tho lagoon watcrs woro net navigable by a DOE, it w
noccssary to makc long boat trips in high scas and land on tricky caoral recfs.
That it was possidlc to mako, without mishap, a doctallod survey of £ive widely
scpn.ntedzutom in tho courss of throc days with-only two boats was largoly o
to hig efforts.

2. Imtreducticn .

The BRAVO Shot contamingted a nuaber of atells in goarrally castward
dircetion from Blidnl to such an cxtont that it bocamc ncccssary to cvacuato t
mative populations from Rengelap, .Alinginao and Utirik .tolls and thc ailitary
porsanncl on Rengorik Atoll, Following this ocvacuation CJTY SEVEN organized
subjoct dotailcd radiological survey of tho atolls to the castwrd of Bidnd
(Ref. CJTP SEVEN Enimctok 060L00Z), The daty froa this survey wero required ¢
the following purposcst

2. The wvalnation of thc madistion offccts on cvacuccs,
b, Tho aostimation of tho clapecd tims beforc rooccupancy.

ce Tho astimtion of tho rosidual radiation cffocts of largs yiclds
surface dotcnations.

Ian connoction with this survey, tcams fram various Task Groups and
mlds, Trust Torritary Reprosontative, retummced to the atolls to sccurc thc
cvaomatod habitations, sarvice military cquipment, and obtain docuacntiry phot

grephy.

3. QOporgticral Sehodule

8 March - 0800 Survoy tcan rcndozvous aboard USS NICHOLAS (TDE 44,
in Rongclap lagoon.

o 7/
s
<

72



SUBJECT: Radlological Jurvey of Downwind .tolls Contaminated vy BR.™

8 MYareh - 1000 = 1800 Mp‘rti.cai.ﬁsnllbats swrveyed living arza
o Rengelap Island and castorn half of Rongclap stoll

- . 9 March = 0700 = 1130 Two partics in emll boats procccded froz the =
. which vas stationcd outside Utdirik Atoll and syrvoyce
Utirik and ion Islands, tho main islands of the Atoll

9 March « 1500 « 1700 Onc party in a amall beat landod aa the outer
reef of Blar Island and surveyed the island, tho onl;
large.islrnd of Bllar Atoll,

10 Mareh -~ 0700 - 1100 Two partics in small boats precceded froa the 7
which was stationod cuteido Rangerik atoll 2nd surver
Eniwctak Island (whoro tho Tasik Perco's Units had beor
stationcd) and tho other important lslands of the .ta.

10 Mareh « 1430 = 1500 Two partiocs in smmll boats prococded fromthe I
which ws stationcd outsido Alinginac itoll and surve:
tho inhatdtod islands of tho atoll.

1l larch =« 0700 = 1L00 Onc party in a mall boat surveyed the northwe-
orn ialonds of Rongolap Ateoll and onc party rochccks
the living arcas on Rengelap lsland and cstablished a
refoercence location for future docay mcasurcmxents,

12 larch - 0800 Survey tcam arrived Thiwotok .toll via DUE.

4e Tho following pcrsonncl from tost projests in TG 7.1, TU 13, scrved as
moabers of the survey tcaas

Horbort Scovills, Jr, V=13 Stazf
Richard Rast Projoct 2,1
Richard Souln Projoct 2.5a
Malnor Stropo Projoct 6.4

Tho USS NICHOLLS (DDE 4(49) suppliod boat crows under the dirccticn of LT Cliffer
Frink, Exocutivo Officcr, for survoys,

5. Instrumectaticg

Radiac sct AN/POR-39 wmas solceted as the instrumemt to be used in the
conduot g tho survey., Five (S) cach of AM/PIR=39 wors cnliviatcd with an 8C
Curio Co™ sourcc tweaty=four hours Xfore dopartwee The cuibration yicldcd -
scro variation botwocn instruacmts - any scalo. Upon crods chosikdng threc of
thcse lnstruscnts, (a point of actual survey) in o radiaticn fi:1d of 0.320 -/k:
it was found that all thrco instruacnts gave the samo rcading.

Thcso survey mctars were subjost to prolonged usc under adwversc condi-
ticns of dammcss (4o the point of sca watcr splashing over thez), salt dopesit
and continual rough handling, With ono axscptiea, all instrumcnts opcratcc
cfficicntly for the duraticn of the opcration, Qo tho final day it was Zonl

-

z
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SUB Radialogical Survey of Downwdnd tolls Contamimated by BR.W

that onc survey mctor could not bo properly toro adjustods The four rearining
:N/PDR=39, still oporatcd cfficicntly and secacd to bo ia goed workdng order.

- .%nc (1) cach Beclomn MX-5, and onc (1) cach [N/PDRe27 was brought ale:
for any low intcnsity chocks nocossarys Two (2) cach calibrated /N/POR-TLB, we:
on hand to scrvo as sparcs in the cvent of oporaticnsl fallure with the /N/PTRe
Noac of these instrummts wore roquired.

6. Tho avoragec and mudounm gaoma dosc ratos ocasurcd on the various islanc
of cach atoll arc plotted in Figurcs 1 threugh 5, J1ll masurcemxcnts were mede at
wmist hoight unlcss cthorwiso inglicated, The mximum rcadings do noct includce
mcasurcacnts madce with the instruncnt next to a contaninatoed surfacc,

Dotailed survoys were mdo of all the inhabitcd loeslitics. Typical
readings arc given in Tablcs 1 and 2 for tho nativo villago of Rongclap Isiand,
and the 10 7.4 camp on Miwctak Island, In genoral, tho villages and the caxps
appcarcd te havo slightly lowcr average doeo ratcs than the rcmsinder of tho
island, This can porhaps bc ascribed to differont goeactry of the contaminaticr
and to slightly groster peactration into the loosc gravel in the nativo villags:
Thoe dosc ratas insidc the nativo huts appoarcd to Do almost the samo as the dos:
rato outeide., Thc doso ratc in the alddlo of tho military barracks, tcnts, and
shacks wms 1/3 to 1/2 that outsido, This redustion s probably largcly & goocc
cffoct. Tho doso rato fcll off rapidly cn tho boagh bclow the high tide mark,
There mas no ovideneo of rain washing off thc contazminatod mterial, The feolla
on the windward sidcs of tho islands appaarcd 3 ba slightly abovo average cone
tanination, -

LS L
~L READINGS IN \P (G - A
Locgticn e lor
Rongelap Island (avorage) 375
Contor of villago 280
Noar contral cistcrn S 300
Ncar southcrn cistcorn 20
Noar northormn cistcen 350
TR 2
*1, N N & X .« = W.R
Outsido Doso Ingido Dosc
lesaticn Rato (arAn)  Batc (er/y)
Eniwctak Island (svorago) 280 -~
Moss hall % g‘g
Tont, cdge of min camp
latrino - 240 160
Slceping quartcrs 260 %0
Dispcnmry 2 10
r -
- -7



Radio Statien 290 150
Woather Station (N and of island) 280 10
Proj 6.6.Station (S end of island) 240 - -

In order to estimate tho rate of decay dctwsen 8 and 11 Uarch, the follow=
ing radiation megsurements were takon con thres da.y: on ngohp Island:

uamu_!;m

D s )l!ff"

Contral living arca (village) 280 ar/he 170 ar/hr 3
Scuthern most cistcm 220 zr/hr S ar/hr
Roof of cistorn (Seuthorn aost) 240 zx/hr U0 or/hr
Ground (contact) cistorn arca 220 ar/hr 10 ar/he

M arca was sclectod 30 yoards inland {rom tho Rongolap comcteory as a mas -
ing point for future deocay mcasurcacnts, This arca is cutlined with 2XLs :slac
on pails, The waist haight rcading mas 210 ar/hr at 1000 heurs, 1l Mareh 155..

7. Sample colloctiong

Mator samplog woro celloctod frea tho watcer supplics of all inhabit.:
arcas. Abcut two quarts of water wore transforred to a polycthlone bottlo at
cach sito, Thoso will be turncd ovar to tho Now York Oparaticns Cffice, (EC .-
analysis.

%ﬂu woroe collcoted At all inhabitod arcas and alsc at scvers:
oninhablt o In collooting tho scil eamplcs & onc foot by onc foot
squarc was mradon tho ground and sail to about oo inch of depth was reZove”
from the square and transforred to a cardhoa.rd econtaincr, The primary smaoplcs
will bc tumod over to tho Now York Opcraticn Offico, 43, for analysis, and

somc smallor saoplos will bo analyzod by Program 2 of TU 13,

Ligtcd in Tablo 3 arc the samplos takon with tho doso ratc acasured
at wmaigt hcight at tho location whorv thoy woro talon,

TLEE 1 - Som
Samplo No.  gtold Island Date  efr
b Roagolap Rongelap éNor@h and) - 8 Mar  LLO
2 Rongelap Rongclap (Center of village) 8 Mar 280
3 Rongslap Rongelap (1 ailo north of
village) 8 Yor 3O
IS Rongelap Rongelap (near South cistorn
of village) 8 lar 220
se Roogelap Srilrippu 8 Mar 2200
é Rongelap Eniaetok 8 lar 500
™ Rongelap Kabells 8 Mar 2000
g Utirik Utirik 9 lar “0
9 Bllar Bilar 9 Mar 180
10 Rongorik Eniwetai 10 lar 280
11» Alinginae Sifo 10 &r 100
#Small additional sampls talken for analysis by Program 2 of TU 13.

x
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Saample No, atoll Island Cate N Jash
1 Rengelap Rongelap (central cistern) 8 Uar 300
2 Rongelap Rongelap (North part of
- village) 8 Yar 350
3 Rongelap Roangelap (Nerthernzost -

cistern) 8 Mar L00
IN Rongelap Rongolap (Scuthernmost
cistern) 8 lar 20
5 Utirik Utirik (cistern ncar church) ¢ Mar L0
é Utirik Utirik (cistemn at south of
«  village) 9 dnr L0
7 Rongerik Eniwetak (Distillaticn water) 10 Yar 240

In addition to tho atove, a sanpls of foilage was takon at the wind.
ward side of Bllar Island, The radiation fisld was 180 mr/hr an 9 larch 195
at this point,

8. Gonclusions gnd Recoamendaticny

a, Tho mdiclogicsl survoy proved that a large yiold surface dete:
tion ccn produce extremely serious radiological cantaminaticn over & distanc
mcre than 120 ziles dowiwdnd and izportant contamination about 250 miles deto
wind,

b. The center of tho contamination pattern froem the BRIW Shot Lic.
scevhat nerth of Rongelap and Rongerik . tolls and probably not far freo a L
between Blicini and Bilar.

¢. Although the fall=cut was serious on Rongelap Island located at
the extrome southeast tip of the atoll, the contamination was abcut ton tine:
greeter at tho north side of the atoll, twonty zilss amay.

d. The contamination decroased by a factor of about cight over the
downwind distance of 50 milcs be*weon Rongolap and Rongerik.,

o, Standard military fisld housing provides a significent degres o<
protection to personnel ingide.

f. The AN/PDR=39 proved to be a vory satisfactory instruzent for
£i0ld survay work under rigorous envircnaental conditionse.

g A single DOE with tw (2) whalo boats is not a ccopletely sati.-
factory method of conducting a broad mdiological survey of the type jus
od, Future surveys should consider using vossels capabls of crterirg
more of the atolls and of handling & hellcoptor and several amall boat s,

i /3/ Herbert Scoville
1. Rad. Survey Rongelap or o
2. Rad, Survey Utirik DR. HERBERT SCOVIILE
3. Rad. Survey Bilar Technical Director
L, Rad, Survey Rangerik AFSYP
5. Rad, Survey Ailinginae Pe

6, Summary of Rad, Survey
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HEADCUARTERS
JOINT TASK FCRCE SEVEN
i APO 187 (HOW) c/o PX
San Francisco, Calif.

J=3/370.05 9 April 1554

SUBJECT: Leports on Evacuation of Natives and Surveys of Seversl
Marshall Island Atolls~

T0s See Distribution

1. Reference is made to letter this headquarters, J-3/729.3, subjec::
Radiological Surveys of Several Larshall Island atolis, catea 18 xarch 1954
(Secret, Restricted Data).

2. Attached herewith for your information and retention are coplies of
additional reports and mexoranda pertalning to the above reference.

3. In addition to the above material, motion picture and still photo-
graphy was accomplished on various phases of the initial pre-evacuation
surveys and on the reception of natives at Kwajalein., Contact black and
white prints of the still photography are being prepared as further materia.
to document the native evacuation effort. Theso prints will not be of pro-
fassicnal quality and will be forwarded primarily to indicate the over-all
photographic coverage. Distribution will be made approximately 30 April
1954, availability of prints permitting distribution to the following only:
C/S USA (ZxAgt), DMA (AEC), DBM (AZC), HICGMTERPACIS, CINCPiC, CINCPACFLT,
ChAFSWP, COMNAVSTAKWAJ. Additional prints in specific sizes and quality,
and motion picture coverage, may be procured in accordance with annex T o
CJTP SEVEN Operation Order 3=53. PFarticular attention is invited to para-
graph 2b, annex T covering Distribution and Control of photographic
materials by the Atomic Energy Commission and the Department of Defense.

A Sy
P. W. CLARKSON

ua jor General, USA
Cocmander

|4 - 3



gﬁzmr.h
CTG 7.1 (30 cys)
cTe 7.2 (1 cy)
CTG 7.3 (1 cy)
CTG 7.5 (1 cy)
CINCPAC (1 cy)
CINCPACFLT (1 cy)
HICOMTERPACIS (1 ey)
COLIAVSTAK AT (1 cy)
DMA/AEC (1 cy) :
DBM/AEC (1 cy)
Ch AFSTP (1 cy)
CG FldComd (DIZT) (1 cy)
C/S USA, Exagt (1 oy)
LaSL H Div (1 ey)
HASL, NY0Q (c/o Mgr Opns) (2 cys)
USS RENSHAU (DDE-499) (1 cy)
USS PHIZIP (DDE-498) (1 cy
USS NICHOLAS (DIE«449) (1 cy)

9 Inclss

1.

2.

3.

Report by CO USS PHILIP, Ser 001,

subjs Evacuation of Rongelap and

Allinginae Atolls on 3 dar 54, dtd 5 Mar 54.

Report by CO USS [r.liSrAli, Ser 038, subj:

Report of Evacuation of Natives, Utirik atoll,

4L Mar 54, dtd 18 Har 195,

Report by CO USS NICHOLAS, (and lst Ind by

CTG 7.3, Ser 0698 dtd 25 Mar 54), basic ltr ser

049, subj: Radsafe Survey 8-11 tar 54, dtd 20 Har S4.
Repert by CO U3S NICHOLAS, Ser 054, subjs Report of
Rengelap Survey Trip, 25-26 Mar 54, dtd 23 ular S4.
ifemc for CJTF SEVEN, subj: DDE Trip to Rongelap atoll
26 dar 54, 4dtd 30 Mar S54.

4/Rs Miscellanecus Radsefe 3urveys of Rongarik.

M/R: Kcajalein NYOO Flight ABLE Results.

Drinking Tater Sasples (inalysis Report).

Soil Sazples (Analysis Report).



USS PHILIP (DLB 498)
Core of Figwt Post Qpfice
~San Fraxcisco, Cuiirornia

DDE498: VLM: GWA: wic
H2-1
Serial: 001

S Mar 1954

From: Commanding Officer
To: Commander, Task Group 7.3

Subj: Evacuation of Rongelap and Allingiraes Atolls on 3 Karch 1954;
report of

Ref: gt) COMTASKGROUP 7.3 Disp 020848Z of March 18854
b) COM JTF SEVEN Disp 0212257 of Uarch 1984

Enel: (1) Passenger lists of evacuees from Rongelsp end Allingiraes
Atoll
(2) Radiological statistics reported by monitor teams, Rongele
and Allinginas Atolls
(3) Location of water cisterns, Rongelep [sland

1. In compliance with reference (a), the FHILIP got underway from
Bikini at 2148 on 2 March and arrived and anchored off Rongelap Island
in the lagoon at O73QM on 3 Marclt, A PEM-8A (VP-29) airoraft, No, 2088,
piloted by LCDR WELCH which previously had been dispatoched from Kwajalein
anchored ebout 100 yards off the beach of the same {sland shortly Lefore
the PHILIP anchored, Prior te¢ anchoring, the PBM, in good radic ocome
munication with the PHILIP, made a thorough recoznnaissance flight around
the atoll, Also on departure the previous evening, the Commanding
Officer of the PC 1548 offered much valuable navigational and general
informatioca which was of great help to the PHILIP,

2, The beach party including the Commanding Officer, Executive Officer,
Radiclogioal Safety Officer and ¢ three man monitoring team proceeded

from the PHILIP in a motor whale-boat to the PEM and picked up Mr. Marion
ILDS, eivilian representative of the Civil Administration Unit, Marshalls
Trust Territories of Pasific Islands, und Oscar DeBrum, Marshallesw in-
terpreter, The beash was such as to allow an easy close-in landing with-
out deanger to the doat,

5. The party was met at the deach by John, the Magistrate of Rongelap.
Yonitoring of the i{sland cormenced i{mmediately, On the basis of initial
readings it appeared obvious that evacuation was definitaly in order.
The Commending Officer, U,S.3. PHILIP presented Mr, Wilds with the gez-
eral picture hased on monitoring {nformation, and on being informed that
Commander Joint Task Porce SEVEN had stated that the aotual evacuation
should be rezussted by trust tarritory officials, Ur, Wilds was very
emphatic rezarding the need for svacuaticn, Through the intsrpretar
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it was explained that it was to the best {nterests of the Rongelsp
pecple to laave the 2tcoll and that the PRILIP was there for that
surpose. Mr, Tilds was present dyring 21l the comvarsation with
John the Kagistrats and was of much assistance as slso was LCOR

V. L. YURTHA, Executive Officer of the PHILIP whose Uajuro [sland
Govorament background proved very nalpful in convimcing the iizre
shellese that they should leave,

4. The informaticn that the people would leave Rrngalap was passed
vary quickly, Each person wns asked t¢ bring a small handbag as tho
only baggage siance the monitors raadings indicatad a high dosage on
sleeping mats, palm bSaskets, and other personal belongings., It is
considered very important that once the acceptod leader is estadlished
and identified that all rejussts be made through him without exception.
This procedure expedited the entire operation.

S, It was decided to utilize the FEM ¢o transport the elderly and <che
sick to Kwajalein., John designated sixteen (16) persons and this party
=~ ymbarked in the aircraft in about an hour and a half after the
party first landed, These passangers a~e listed {n Enclosure (1) which
is for-arded herewith,

6§, Fortunately, the iarshallese wero aot roluctant to leave tha isl:nd,
The magistrats explainad that the paoples had been sick and he obviously
d42ducad that all of the deople would soon be providad thy nacessary
madical care. John was apprehsnsive 2about the safety of his bozt, =

30 foot sloop, The sloop was towed by the ship’s whals Yoat to a2 tett:r
lse, Two anchors were dropped and the boat 2appearsd to %o im good aoclding
grouwd,

7. The forty sight (48) romaining k:rshallese wars transportsd vig two
~hip's whale boata %0 the PHILIP, !am:s of evacuses arco listad (o
anclosurs (1),

3. De~gontamination of tho Liarshallese commencad {mmodiztaly upon 23
barkation, Routes had blen proviously astablished -nd the do-contamina-
tion teams on station ready to Zulde the passengers to the dyecontomin:e
tion center (aftar craw's washroom), Clothing —as placed in two G.I. cins
af% and after a thorough shower clean :lothas wore raadily availadla =t
tas exit. The cryw donated sufficient white and dungarcs trousers,
dunzaree and "T" shirts without whica tha de-contwmization could nct hzove

basn as effrctivse,

.
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3. Yomen and childrsn were billetad {n tho torpedo room and the

mon provided tomporary shelter under a canvas taorpaulin rigged on the
0l levol betveen the stacks, Cots wery available as seats im both
locations, The after officsr's haad ind washroom, a short dis-

tance from the torpado room was dasiznated for use by the womon and
children., The men had the use of the aftar crew's head and washroom,
Tha separation of the Marshallsose 'vas mandatory dus to the limit:d
space available in the torpedo room. A continuous 24 hour sentry
wateh, 211 petty officers, was set a2t both locations to {nsure privacy
and to assist in 2ny regussts made by ths Marshellase,

10, All children wero providod milk shortly aftar de-contmination,
Tho Harshallese went through tho regul ir msss line for moals and had
the same ration as the craw, The meat courses was the lesast popular,
The majority of the party asked for more soup, broad and vagotablas,
Hot soup was most in domend, Ica crocm was the natural favorite of
all the childron,

11. The contaminated clothing was washed in the ship's laundry with
a1 strong soap solution, drisd, prossad znd returnad within four hours
~ftor the party emb:riced,

12, 3laeping accommodations, although crowiod, wers considered asdaquata,
Twelve (12) cots and two (2) stratchors worc sat up in the torpede room
~nd the remaining duck space covarod with kapok life jackats, The mon
sleapt on the fantail under thes dack amming, Life jackets proved to he
comfortable pallets =nd aro excallont insul vtion 2gainst werm or d-mp
dacks, Tith the above arranzamszts dach porson hed 2 slaoping spnrce.

13, The P3A plmeCommander reportad that hae thought ha 32w somu paople
on Zalsatok Island (Rongelap Atoll), A p~rty, iacluding John =nd Oscar
J38runm, thy interpreter, 1-ndad on this island a2t 031248, a thorough
33arch was made bdut no Marshallusa wore located, Thy Lagistrate insured
tha searoh party that he wus cortain that thero werd no person3 tharo
3izco o boat was not nocrby, tonitor ti-m rozdings indic-%id 2n avoerasge
of 3,02 Roentgons, with a maximum roading of 3,38 Rountgsns. wonitor
tasm statistics are includad in snclosure (2), It was lucky that this
island wns not tnhabite~”.

14, S5Six (8) szmplas of wrater tzken from vells on Rongalsp hava doen

forwnrdad in compliancy with rsfarsnco o) \ppreximsts locatiozns ef
wells 2ra indicatad in :nclesure (3),

’4,}.}
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15, Tha ship then prococded to Ailinginee i%ell., Tho Magistrato
holiovad 1t possible that a party was on Enibuk [sland, 4 party w-s
linded, conducted o thorough sscrch but found mo ons, Tha ship reoe-
mained {n tho vicinity of Eniduk while the two whale boats prococdad
to Sifo Island, A sloop was sightod ~fchorsd in tha lagoom off Sife
[sl1-nd, Tho pzrty landad and John the M:gistrate onco 2z2in axplained
the noad for lozving Rongalep, Eightoen (18) Harshallcso wore transe
sortad from this island. 3oth this group, and John, assured the party
thzt ther3 wara no Uarshallose on :ny of thae othor isl-nds «nd the
:vicuation was coasidored complatid, Tho sloop wzs anchored off tho
izlind {n 3 good loa. Tho seme procedures for handling tho 18 ovacuscs
fram 3ifo were followmed As dascrivid ia ths procevding piragrapas,

13. The PIILIP dop-rted from .ilingim=o ~t 130G on 3 Uarch and ~rrivad
~% thy Uaral Station Kwajsloim =2t 08300 om 4 liarch., Tha UHarshallsso
wero disenbarked during tha moraing of 4 Udarch and romovad to the Nav:l
Jispensary., On arrival, tho PHILIP wzs visitod by Cormandor, Naval
Station, Zmnj+loin, and raprosontatives 3f Tomm-zdar Joint Task Forco
2=, .
17, In spite of the willingness of tho puoplc to lsavd their homos

thora was undorstandible corcarn avar thy safaty of tha two sloops lcft
bshind a2t Rongolap ~nd Sifo., Thoso bosts o2r3 2 community as3at for
hauling copra and rcturming tho bSasic food stapl:s, wmedicinzs and
clothing during the period thzt Trust Tarrizery fi:ld trip ships -r:

not -vailable, Thary was 2 considarably -mount ol coprz in 1 dryiag

sh:d on Znlastok and 2 smellar amount on 3ife, It was mast dishsortining
to tho Wagistraty to leave the copra =ehind singe h: himsclf had prepar:d
ths copra on Zpd=dtok last woek, .1l livastock, including about oac
hundred chickarns »nd ton pigs wars <bandonci on RAorngolap. Two dogs wor:
2130 laft on the 1sland, Since tho pacplys =ors not givan an 2stizz=ts of
tho duration of their Jvacuation, tho conserma over tha 2dova ftoxas will
2c doudbt incresse is the. absonce from =acir homss grows longar,.

13, It is rocommended tha%t aircr2ft soriodically chack th: condi%ion

of ths two sloops 2t Rozgelap nd 3ife, It is furthsr rocommonded that
som? considapation bo givan to tho tramsfor »f livostock, copra 2ad
parsonzl belongliags omn Rongelap, 3ifo, Zzi-atok, There i3 < possidilicy
th~t thase animals could be of mucn value [or scirntific rosuarch,

13, Tha Uarshallase wars sxeellazn® possangors, moss coopirative, asver
43manding -~ad axamplary in conduct, [t w2s 1 fistinct ploasurs for tho
crew of tha FHILIP to navs Sosa affordcd <ta sprorzunity %o assist thooe
3ilat peopl. iz thy sr-~cu-tion.

tepy ta:
TinCrP~eFle
CJTF SEVZY S0, L3N
cT7 7.3.1
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4 LIST OF YARSHALLESE EVACUATZID VIA P3M FROM RONGELAP ISLAND

ON 3 MARCH 1964

TONAE SER TAGE
l. loman Yelao ° 1]
2. Kanona Uale 75
J. Luiar Female 83
4, Jeolen Male 79
5. HKoma Femeleo 63
8. TibaJ Vale 28
7. Bekirti Famale 82
8. Jenat Female 52
9. Batty Female 8
10. Rinok Femals 17
11. Almira Femala 19
12, Ellin Femgle 24
13. Luretak Female 78
14, Jobwe Hale 30
18. Antak Zale 48
16, Anjar Famala 59

Pagze 1 of Eaclcsure (1)
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A LIST OF MARSHALLESE EMBARKED ABCARD THE USS PHILIP (DDE 458)
FROM RONGELAP ISLAND ON J MARCH 1984

R o d KR
1, Naoptall Male 49
2, Flkuiak Male 43
3. Bellae Nale 37
4, Hainrick Maole 38
§. Zitikos Male &4
8. John “Hale 31
7. Beg] Mole 30
8, Jia Male 20
9. Jerkan Male 18-
10. Nario Uale 12
11, Kitnar kale 7T
12, Sakraias Male T
13. Herry Male 8
14, Elis Aale 5
18, Jeban Male 4
18, Iroji Mals 13
17, 2Zinier Male 2
18, Alet Kale 2
19, Dejen dale 2
20, LakiJ Hale I
21, Dik Male 2
22, JoJ Male 4
23. Kiuaja Female &9
24, Marta Female 53
25. Jedra Fomale §0
28, VNwenarihi Fezmale 33
27, Zila Female 37
28, NeJjak Fomale 31
29, Mina Female 30
30, Uitswn Female 28
Sl. Uuje Female 26
32. Rekko Female 12
33, Zatak Male 80
4., Tl Female 4
38, Ming Female 2
38, Nerje Female 7
37, Hetsi Femals 18
38, Jimaco Female 15
39. Hruko Female 1s
40, UWweo Femalo 13
‘1. ll.m FQB&lC 9
42, ¥aiki Female 3
43, Jonita Femecle 4
44, Ermmita Female 3
45, Jemlik Female 2
46, Kiojan Female 15
47, Niktimos Male 20
48, Biliet Llale - 33

rege .
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A LIST OF W ASZALLZSE ZB: “KED 480.RD THE USS PHILIP (ODF +38)
FROM SIFO ISL.ND ON 3 M.RCH 1954

e o I
1. Jojee Uzla 35
2. 3daul Kole 2
3' J’k‘n u:_l. 42
4. Kotea Mala 4
S. Jaoor Hale 57
6. Torty Femala 58
7. Lpea Femelo 13
8. Jonbok Famcle 10
9. dJabkeon Fomale 1l
10. Kaban Famale 19
1l. Bolkirg Formale 2
12. Biliem Female 12
13, Hameko Femalo 18
14, John Female 2
1S. Katy Fenzle 16
16, Lija Famale 37
17. amon Feraals 28
18, Kajim Femala 38

-

1r = >3

Pag2? 3 of Srzlosure (1)



RAD SAFE REPQRT

=. =(Evacuation and Decontamination of Aarshallese Natives)

I. Datas

a 1 1 READINGS (1n a;'m’f: T Tims of ¢
5 1Island 1 Ave, ¢ aX. 1+ Inhabited : Readinzs ¢

d v
a f} r Y t ] H
gg.aon;aup 1 1473 ¢ (1900 Yos 0310454 -
£t 1 1 1 1 t
. 1Euiaetok 1 3% 3680 Ko s 0312454
= H 1 H 1 14 1
;':}:Enibuk 1 448 550 No 1 O31848M
= Qg t t 1 [ t
S Sisite r 412 1 480 Yes ;. O3ITMSM
: 1 t ' 1 1 1
Totals : 4 | = o == @2 2o 2 I e e e e

II. DOECONTAMINATION:  (PERSONNEL)
1. Decontamination readings are ag follows

Average HReadings

t 1 gelors 1AfTar 1
1 ISLAND 1 Decontamination:Decontamination 1
4 $ 14 t
: Rongelap 1 60 MR/HR : 28 WR/HR :
3 ! H

, $1f0 40 MR/ER . 15 ‘R/ER '

NOTE #1. Clothin; wos slightly coataminatad even aftar de-
contaminating procedures wero employed dus %o its
rough surface and prolongad exposure to radiation,
However, maximum readings of less than 50 “R/ER did
not warrant discarding womon's clothing dus to tho
short time it was =0 be wernm,

NOTE R, Decontamination upor leavin; the ship: 20-22 YR/3R,

Znciosure (2)
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LOCATICN OF WELL3 SAMPLED s WARCH lv3a, RQN"GEM ISLANG.
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USS RENSHAN (DDE=459)

€Fleet Post Office In Reply Refer -:
San Francisco, Califomia DDELIS/LHA: rec
| A9
- . Serial: G338

18 Maren 1554

From: Commanding Officer, U.S.S. RENSHAN (DDE~499%)
To: Commander Task Group SzZVaN fOINT THREZ

Subj: Report of Zvacuation of Natives, Utirik Atoll, 4 Mareh 1554

Ref: (a) CTG 7.3 conf disp 0312202
(p) CIG 7.3 conf disp 0320402

Encl: (1) Informal Narrative of Evacuation of Utirik Island Natives

1. In accordance with reference (b), enclosure (1) is submitted herewitn.
2. A limited number of photographs were taken of some phases of ths evacu-
ation by the ship's official photographer. These are not being processed
and {t i{s later planned to submit prints as & supplament tc this report.

3. The four drinidng water samples mentioned in enclosurs (1) as obtained

from the regular living srea, Utirik, were delivered to CJIF 7 on 8 karen
1954 via dajor R. 2. Crea, USA, Staff IJTF 7.

s/
L. H., ALFCRD
Copy tot
CTU 7.3.1
Enclosure (2)
to CTG 7.3 ler
INCLOSURE (2) Serial 0651
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INFORMAL NARFATIVE OF EVACUATICN OF NATIVES FROM
” UTIRIK ATOLL, MARSHALL ISLANDS

Having received orders at just before dawn on 3 .arch 1354, to proceed
to Utirix atoll, tne Nenshaw, immediately departed from the patrol area norta
of Eniwetok Atoll and set course eastward to pass south of Bikdni enrcute.
Speed was adjusted to arrive at daylight the next day and the 400 mile voyage
was completed without incident.

Neanwhils, new activity was evident in Renshaw. Charts, sailing direc-
tions, tide tables and all possible sources of information on the Atoll. were
searched and avidly studied. although the decision that the natives would
be evacuated was not known on board until late in the night of the 3rd, plans
were firmed up for handling the people. Suvaral schames were put forward but
the final plan was made with the invaluable imowledge and assistaice of Z. K.
Tryba, BMC, USN. He had served & tour of duty in trust territories west of
the Marshalls and had experience in evacuation of natives.

Although the Douglas A, kunro (DE-422) was detailed to assist Rensnaw,
her estimated arrival was not until OLI133QM, hence plans were zade for the
possibility of receiving on board. Renshaw all the reported 180 natives of
the Atoll.

The approach to the target Atoll was made fream the westward and norzn ol
Taka Atell which {s only 4 miles SN of Utirik., It was sighted at about Cé3CL
on the moming of L i.aArch and course was set southeastward to pass batween
the two atolls, Enroute to the south side of triangular shaped Utirik Atoll.
we passed close to the reef on the westamrm side in ordsr to get a look at :
Utirik Passage. There was no thought of entering this channel inasmuch as
Sailing Directicans were very definite that no ship larger than a PC shculd
Zake the attempt. MHevertheless, a look mas desired to determine if charted
beacons were present (they weren’t) and to determine the feasibili: of cur
boats entering the lagoon or perhaps even the DE should it be founa toc dan-

~ gerous on the south side for the evacuation. Theoretically, it would rave
aven been possidble for Renshaw to enter at high tide about LH0CHU when cur
18 ft. dreag aft would clear the channel about 3 ft. if the charted deptns
were correct and if the sun at our backs made the channil aud coral reads
visible. It was recimaed that the thrill of entering this crannel for irne
C.0. would be about like that of Russian roulette.

Upon rounding the SW tip of the Atoll, course was set eastward to s
the reef along th3 soutnern leg which appeared to offer the best lse {roc
wind and surf for the evacuaticn. Fortunately the weather was excepticrnac.y
good with light NE winds and only moderste swells. at Q7354 tne ship ncve
o at about 500 yds just south of Utirik Is., tne largest of the atoll 2
on which all the natives werc reported to lve. At this time trust terri-
tory officials and interpretsrs had rnct ar-ived ncr had an ETA been recaivel.
In view of our directive to commence 2vacuaticn at daylight it was gdec.zec
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to proceed at once as best we could until the trust officials arrived or
if necessary without them. It was noped tnat we might find a missicrary,
a pidgip Yl&ghsh native or even a trust representative asnors.

Consequently at apout O7LO the gig (26 ft, 4B) was launched and 2 -
beach party was embarked with the «uxscutive Officer, LCOR *. h. Easton, (SN,
in charge. He was to try to get ashore as scon as possible, organize the
natives for evacuation and detarmine the best locatica and means for tne
evacuation. Included in this party were tne Radsafa Qfficer, mcnitor, ncs-
Fitalran, signalman, etc. «~s soon as thnis party shoved off, a sccond 4B
was launched with tne Gunnery C{fichr in charge, who was to saarch alorg
the reef for a braak or a more faveracle spot “ror safe boat handling in -ne
cvacuation.

Now, as the boats laft the snip, we commanced axecution of our plans
for receiving the natives on board. Awnings were rigged on the fantail w»ith
side strips from.tha deck to the redge ropes, andditional life lines were
rigged for the safoty of children., Fore &nd ift and vertical zccesses %o
the fantail were closed or roped cff and awnings rigged where nacessary to
ensure privacy for the natives. Tha antire crew's washroom and head.aft
(largest on board) wore set aside for the natives and for their decontamin-
ation inasmuch as this is the ship's main station for this purpose. ~n out-
side salt water shower was rigged, & receptacle was provided for their clothes
and sufficient clean dungaree shirts, trousers, etc., were railscd by 2n
appeal to the crew, to thus clotfe all the natives., . pig-pen was fasnhicned
by closing off access %o & 3" gun tub., We planned to tether chickens tc
life lines on the Ol deck and let the dogs roar free amongst the populace,

Meanwnile, the Executive Offlicar and party approached the scuth sncre
of the island at & point about 1500 yds west of the sastem tip., Thne island
here and olsawhere has a continuous outer perimetar of table recfs oxtending
some LO yds out into the water over wnich thu waves produced a surf of zcdia
size and presentad considerable small boat hazard. Having sslected a point
where the surf was s t and appeared to cffer the best spot, the Zxecutiva
Officer commencod pad g ashore in a small, one-maAn rubber raft (we xept
it after piciking up a bailed-out Jet pilot last fall), which had a line
attached to it from the boat., after 3028 ,Iuglesd tOwarus the beach ne
appeared to experience difficulty with the surf and some unseen force resulting
in no progress. Coansiderabls humor and soms consem were cvoked at signt cf
the Exscutive Officer furiously paddling, ocach stroke wnirling the raf:t 13C°
arcund but maiking no progress. It was later determined thit the line Ir:cz
boat to the reft had fouled in the corsl, sucurely anchoring him to scawarzs,
By this time a few of the natives had appearcd and some of them swam z.t 202

helped him ashore amidst friendly greetings.




Utirik Is. - After establishing redic communications with the plane and as-
certaining the number of passengers, the ixecutive Officer was directed to
cross over to the lagoon side and use the rubbor raft or any means to land
the plane plssongers. Vith thes friendly help of the cooperstive natives,
the X.0. with the rubber raft, set out in an outrigger cance towards the -
scaplane in the lagoon, But just as hec approached the plane it taxiied away
apparsntly not distinguishing him azong tne natives. It had been suggestad
to tiie plane that if he had difficulty landing passengers in the lagoon, rc
zight try landing sutside thc lagoon neAr tne ship. Upon hearing this
suggestion, the plane took off immediately and after one try, & tremcndous
bounce, another circle and appreach, landed near tho snip about Q915K,

Ueanwnile, the gig having disembarked the Exacutive Officor was in-
structed by him to procced eastward about SO0 yards to a amall cova where
the natives said landings could be made with more ease and safoty., This
was done but calling it & cove is a misuse of the term. Case and safoty
did not seem to fit the situation either but it did appear less dangerous.
By using the anchor to seaward the gig was slowly worked up to the reef
odge whers the Radsafe Officcr and his team disembarked and waded ashore
to the same friendly welcome, handshakes and "Good Moming! from every native
large and small., During this time the Executive Officer had retumed to the
beach from the lagoon and his tr7 at receiving the plane passengers and ad-
vised the native chief to prepare nis pecpls for evacuation. Somo of the
natives who seumed to understand and spoke some broken English were of great
assistance in this. At this time the ship was advised by the X.0, of the
necessity for evacuation on southern and seaward side of Utirik Island and
that native boats would be of no practical assistance. The Guanery QOfficer
in the WWB, aftar searching for several miles along the south lsg of tns
atoll, reported there were no breaks in -he reef nor landing places of any

After the gig had ¥Wisembaried the remainder of the beach party, it was
retumned to the ship having lost its anchor in leaving tho reef. It arrived
in the vicinity of the ship just in time to meet tne plane and take aboard

its passengors. They consisted of karshall Island Trust Territory repre-
sentative, ilarshall Island intaerpreter, and two public relations civilians
attached to staff, CJTF 7. Aafter a briaf zonsultation on board ard pro-
curemant of amother boat anchor, the gig was again dispatched to the beach,
me the JIB enroute and receiving from it a radioman with a portable
SCR~3Q0 radio which grestly facilitated the operation. This party was mct
by the Executive Officer and the group then set ot for the village, The
seaplane departed shortly for Kwajalein.
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thile this was going on the Radsafe Officer and his te2am were rading
their survey with radiac instruments AN/PDR-27E. The first readings taken
wars oo the-seaward side of the island where intensities of 110 mr (with -
and without beta shield) ware found. Readings of 120-130 ar (with and witn-
out shiald) were indicated along the foot path connecting the seaward side
of the island to the village on the lagoon side. Upon arrival at tha village,
several natives were monitored with the following rea 8§ common to all; sver
all body 100 ar (with and without shield), hands 100 mr (with and without
shield), gonads 105 mr with shieldtand 110 mr without shield, feet 115 cor
with shield and 120 mr without saleld. Since the readings in the air cver
the entire middle section of the island was 100 mr, it is belleved that the
100 ar readings stated in this report were due to background intensity effects.

Other items monitored in the village and their intansities were; thatcned
roofs 125 ar with shield, 130 ar without shield, 4 water samples fromz wells
100 mr with and without shield, all focod with excepticn of coconuts 100 or
with amdwithout shiald, coconuts in their varicus forms of preparation ranged
from 130-150 without shield, fish cleaning tabls 124 mr with shieid, 130 xr
without shield. A short field trip was made intoc the undergrowth and grass
areas surrounding the village where readings of 150 ar with shield, 170 or
without shield, were found close to the ground, indicating concentrated and
trapped contaminating particles. The monitor made his way via projecting
coral pieces some 10 yards into the lagoon whers the water gave a 5O mr read-
ing with and without the shield. The hospitalman was assigned the task of
collecting water sarples and succeeded in obtaining 4 samples of drinking
water from 4 of the oost commonly used cistem reservoirs in the villags. I-
1. belisved that the very low contamination of the water was due to tne
roofs over each reservoir.

Upon arriving at the village the ixecutive Officer with Trust Territery
official again informed the natives through the interpreter of the necessity
for evacuation., The 4interpreter was asicud not to scare the natives or unauly
rush them. Nevertheless, he had the floor and after a few words, the natives
really moved though it is not bellieved he shook theam up too badly. It was
carefylly axplained that we would take along their pigs, chickeans, dogs, tcans
or anything we could load, But after & conferunce with the Trust officzial
in which the degree ol contamination, decay and ultimate return of—the natives
were discussed, it was decided, on recommendation of the official, to leavs
the livestock and boats benind., The natives agreed to this and after bteing
reassured that their possessions and animals would be safe until their ~etum,
tagan streaming toward the evacuation beach. Possessions taken along rarely
exceeded two bundles each, and one of wrich was usually a woven bedcing zac.
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Kt this time, sbout 1Ol5M, the ship was advised by the X.0. that the
evecuation would commence about 1100 and & life raft was requested for
use in shuttling the natives over the reef and through the surf toc the
boats standing off about 50 yards, At approximately lOLOM the boat arrived
with the raft and the evacuation commenced at 1050, By this tima the ma-
Jority of the natives were gathered on the beach and ready to go. Women,
children and old people wers shuttled out to the boats first, with their
possessions, followed by the men. kuch cooperation and assistance were
realized from the ables native men whose alertness, willingness and ability
to swim proved invaluable during the evacuation and reduced the number cf
ship's perscanel required. At about 1200 the evacuation was about half
completed but the wind was freshening, the tide was flooding and the surf
was idcidng up. The operation became increasingly hazardous and two raft
loads of evacuses were very nearly upset in the surf. The corsl was chew-
ing up the suspension ropes and lattice work of the raft and in a radio
consultation between the X.Q0. and C.0., serious consideraticn was given
to ceasing the operation and trying again from the lagocn side. Since
this would delay the operstion several hours and also was fraught with
danger as already indicated, and since we could see the end in sight, it
was decided to continue, kLost of the women, children and aged were al-
ready gone and no one had been hurt other than a few coral cuts. another
raft was dispatched and the page was stepped up, though less pecpls were
loaded on each raft and extreme care was axercised.

. -

Ten 5B loads of about 15 people each were required to complete the
svacuation of the 154 natives. 'he last raft load left the beach at about
1245 leaving as forlom a set of dogs as you nave ever seen, at 12511 all
the natives were on board and nocne toc soon because the wind and surf con-
tinued to increase. The native chief named Compass, has been repeatedly
asked how many natives were on the atoll and if we had them all. He was
insistent that all were on Utirik Island, rone were on other islands of tre
atoll, and none vere on Tala Atoll, 4L - 5 miles away. He first said there
were 151 natives present and proudly brought out & card index file to prove
it. Carwful questioning however indicated that at least two {nfants had
died & day or two before and that tho old boy didn't have ¢nig PAMI reccrs
up to date. The next figure we got was 157 but further questioning indi-
cated he was counting two or three imminent but as yet unborn babies. The
last figure of 15L was arrived at after a count on board and was concurr<d
in by the chief and Trust official. ~ breakdown was as follows: =zen L7,
women §§, children under 18, boys and girls, 26 each.

At about 130CU when rafts were secured and boats were hoisted, course
was set for Kwajalein to arrive at dawn on the Sth. At about 13L5K we =et
the D.A. dunro 2DE—&22) ceming up from Kwajalesin to assist us but there
was nothing further for her to do but “all in astern and return to <wd 2.._7.

= 3«
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It did not seem prudent to further move the natives around by dividing thea
up between tha tiwo ships, inasmuch as no great overcrowding was evident,
The Kunro had & medica. officer on board and offered his services which
fortunately were not needed. It was comforting to know he was available -~
however, should any of the pregnant woemsn fall due and payable while on
board,

Reception and handling of the natives on board worked out fairly well
and generally as was expected. wach one was monitored as they came on beara
and readings were around 7 mr/hr'which was substantially lower than the
averags of 20 ar/hr readings on the beach. This indicated that wading cut
te the rafts had helped quite a bit in reducing presence of fall-out ma-
terial on fest and clothing. Some of the children were routed through tre
showers as scon as thay came on board. But it was decided to feed all of
them before starting decontazminatiocn of adults. Serving lines were set up
on the fantail using regular steam tadle trays of fooed and giving the natives
paper plates, cups, etc. They didn't eat very well, pernaps from the ex-
citemont or maybe they just don't like meat loaf., They did better on tne
bread, mashed potatocs and oranges.

Aftaef lunch the Trust Territory official made some suggesticas for
changing and izproving our facilitiea which included careful partitioning
and segregation of the women's side of the hwad and washrooms. He explained
that under conditions of excifement and strange surroundings the wozen are
extremely modest. Then commenced decontamination measures and consideratle
resistance was encountersd. But by prodding &nd cajoling we managed tc
get all about 10% of them through the showers., These were the aged, infim
and sick. With no readings higher than 7 ar/hr it was decided not prucent
to force the old people in the showers, Next the problem of clothing arcse,
Tie had sufficient clean dungarecs for them all and planned to run all tneir
clothes through the laundry and give them back to put on befere leaving tne
ship. But here again stiff resistence was encountered., We tried but they
couldn't seem to understand taking their clothes away and the women wanted
ne part of the dungarees. Clothes wers monitored and since they averszged
only about 3-4 ar/hr it was decided tnat the situation did not call for sucn
drastic measures. All of these zattars were discussed with the Trust Terri-
tory official, and decisions were concurred in or made on his recommen-
dations. Careful observation of the natives and questiocning of the inter-
preter as to their mood, excitement and genersl morale convinced us tnac
foreing them to give up their :lcthes would really snake thea up.

By late aftermoon they ware settled down on their mats and generally
quiet except for the kids, some of whom took several showers. They were
bright-eyed and cute as could be. Some faw of the women, as is their wcnt,
talked quietly but steadily all aftamcon from the tize they came accars

1+ -85
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Yo fixed up & fine supper for them of boiled fish and rice with tomatces

and kma beans mixed in. By this time they had gotten used %o their sur-
roundings, had recovered their composure and their appetites. They really
stowed away the chow., This was followed by ice cream and cookles, heavily
sweetened grape ade and some bright colored hard candy we had left over
from last Christmas. The men were given cigarettes and all seemed contented

. and happy. Finally, we showed them & movie and there was not the slightest
reaction of any ikdnd fraz any of tjem the whole time. It should be re-
mecbered that most >f these natives had never been off the atoll and as far
as is known had never seen & aovie.

The night was passed without incident and they seemed to rest well on
their straw mats. The weather continued good and since we wers proceeding
downwind at a speed of only ll knots there was prectically no motion of tne
ship. Next moming they ate and seamed to enjoy a big breakfast of hot
cakes, bacen, bread and jam. After considersble rubber neciding as we en-
tered Kwajalein harbor and during the process of mooring to the pier, the
natives were disembarked at about 05090QM to waiting buses in custody of
CooiNavitakwaj. As they went over the side one could not help but cbserve
and admire the innate dignity of these sizple human beings and their naive
but forthright and optimistic attitude towards life. These seezed to be
axpressed in a conversation with the native chief through the interpreter.
The chief was asked what they had seen and he replied with gestures
indicating a large explosion. He was then asked what they thought of it
and his reply was not the negative ocne as might be expected that the world
was coming to an end, but, "The world, we thinik she etart over again.”
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JOINT TaSK PORCZ SEVEN

"~ TASK GROUP 7.3 FF3/7.,3/10: jmt
APQ 107 (HOT), ¢/0 Postrister al6-10
Sen Franeiscd, Giirtorma Ser: 0698
25 dar 1954

FIAST TUDORSZUEKT ON USS NICHOL.S (DDE~449) ltr P-22 ser 049 of 20 Mar 54

From: Commander, Task Group 7.3
Tos Comnander in Chisef, Paciflio
Ties Commandar, Joint Task Torce SZVIN

Subj: RadSafs Survey 8-11 ilarch 1554
l. Forwarded as - matter of {nformaticn,

2. The rscommendations of the Commanding Officer, USS NIC3OL.S (DDE-=+43),
will be considered c-refully if 1dditional survoys of this type aro ra-
quired,

B. C. 3RUTOUW
Copy to:
TG 7.1
COMCORTDESDIV 12 (without basic)
USS NICROLAS (DDZ-+43) (without besic)
w37
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USS NICHOLAS( DDE-+4%) DDE445/mw

. Fleet Post Qffice P22
San Frapeisco, Califernia Sor: Qa9
20 Yar 54

Ffrom: Commanding Officer
Tos Commmder Task Group 7.3

Subj: Radsefs Survey 8-11 larch 1954

l. The Task Group 7,1 survey partycand Mr, Marion Wilds, trust Tarritory
reprasentative, arrived Ronzolsp 2t 0745k, 8 Yerch and boarded NICZCLAS
shortly theresfter., Torking prrties, as indiczted in Commandor Jotint Task
Force SZVEU dispntoh 0604007, wore made availeble to Dr, Scovilla's party,
Jr, Scoville informsd the Commending Officer thet all reports of gsrma
intensitites -~nd other scientific data would be reperted only to Cormander
Joint Task Force STVN, Ie¢ specifically requestad theat oo other comnands
be made information addressee, 0Dzily dispatsches indicating results of
RadSef3 survey on sash -toll, orisinated by Dr., Scoville, wore addrossed
accordingly, On deharking 2t Zaniwetok at 0830, 12 Uarch Dr, Scovilla's
party tr-msported all earth md water samples to Parry Island,

2. The followinz islands, in ~tolls, were visited, r, Tilds zccompazioed
working parties cshore on all ex-irhabitatad {slands where nztive property
was secured as directsd by him,
2, Rongel=p itoll; 8 o~nd 11 Larch 1354:
(1) Rongelap Island:

(o) Oative houses wero closed up =nd proparty laft in the
open, thet could be ruined by we-thor, was moved irnside,

(b) One dog and three cots wero killed as possiblo mancce
to livestock,

(o) One thirty foot sailing schoonor wes taachud above aizn
water mark and filled with sea wnter, lMasts were unshippod and plzcced iz
2 shed rlong with sails,

(@Y

(d) Two sasks of rice -nd five sacks of flour wero cpecod o
placed outside as feed for pigs and chickons,

(e) Buckets, p-ns and large clm sholls wero placod wdar
eaves of houses to provide drinking w-ter for livastock,

3



- _ (£) A1l livestock appeared to be in good condition. It i3
buliaved that sufficient wator will be available.:lthough = snortage of
f3cd {s expectad to develop in the near future,

(g) Water =nd soil semples were taken cs directed by Task
Group 7,1 personnel snd intonsity lovels wers taken, '

(2) The {sl~ads listad in sub-peragraph (3) through (15) =re
sll winhebitated except for prties of aativas thot go froo Rengalap to
nake copre, ¢ollect sea birds end fish, Thero wzs no nativa property
found., Intensity lavels were t:ken by Task Group 7.1 persomnel.

{(3) Epir-n Islend,

(4) .orbor Islend,

(5) Busch Island.

(6) Eniale Islend,

(7) Znisetok Isl-end.

(8) .nidjet Island., °

(3) Knbelle Islazd,

(10) Zriiripru Island,

(11) Lukuez Islznd,

(12) Gejen Islend,

(13) Lomumilal Island,

(14) serik Island,

(15) Y~sn Islazd, -

be Utirik .toll; 9 March 1954

(1) Itirik Islend:

(a) Three canoss wers hHeachod 2bove high weter aarks.

.4‘-'3 9
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(b) HJouses wers closed uo sgainst wezthor and property lef*
in the woasher, that could be spciled, wrs moved i{nside,

. (o) 7ater catchmsnts wers provided for liTsstock by placi=s
old p-ns, bucksts and large clam shells under ¢aves of houses,

(d) Six dogs wure killed to protect livestock.
(e) .11 livestock %ppesrsd %o be in good condition.

(£) TTater ~nd 301l scmplss were obtoinad and iztaasity
lavels taken,

(2) aon Isl-znd:
(a) Unizhabitatad - tatsnsity levsls taken.
co Bik=r . tolly 9 k-rch 1554
(1) 3ikar Island:
() Unighebitated - izntansity levols takon,
d. Romgsrik _toll; 10 #iarch 1954
{1) Saiwstak Isl-nd:
(2) Alr Fores personnol wers lxuded along with o ship's
workinz party, Jpoiled meat -nd cther consumsbles wers dumpad in tha saa,
Equipnent was tosted and secur:d -~geinst zhe wmzthoer 2s dirscted by ir

Force pursonnel.

(b) Tatar ap#t soil s-cplus were ovtained -nd intonsicty
levels tokez,

(2) The islonds listod in sud-p ragr-ph (3) througn (3) ~rz2 -
inkhabitatad, Intensity levaols, -nly, <.r: t:ak3a,

(3) Rongerik Island.
(4) Yortloek Isl wd,
(5) LateSwek Isiand.

8} Joeck Isl-a4,
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o, .linginse .toll; 10 iorch 1954

€1) Sifo Island:

(1) Hative property, left by pecple who were visiting from
Roagelap Island, wes protectod agzinst the weathor, .1l cletking, tools,
etc, were placed inside s canvas sheltor con tep of driad palm fronds, -~ad
covared with ~dditionzl canvas,

(b) & thirty foot“sailing schoomer was mo7ed €6 o $2f3 ~ns=cr-
=38 ia the lee of Zniust~kku Island, The boat was sachored in a s:andy scot
ia <ha evant thit it shoculd sink. 3eaching was {mpracticedlo due to the
linited time available,

(2) Znibuk Islznd:
(2) Netivo property secured, ilatonsity lavols tcken,
(3) Sokonikairu Island,;
(e) rUntﬁh:bitutod - intensity levels tzken.
3. Navigation and gemorel information:
e, Honpelap. Atoll:

(1) EZotrance can be mads quite readily through South Pass and lor=h
e13% Pasy, Test Pnas shows quite plaizly, howevor, no pass:ge was attemptod
bocause soundings are not adequate, Lavigationel fixes, using tanzczts oo
good, The 3mall Boat 2as31.3 in tho lUorthwost part of the atoll is difficwl-
to see cad ppe~rs Lo be very danzerous when heavy swolls are rumning,

(2) Landinzs can be readily aade on all islands by motor whaleboat.
2n most of the islands tho beach gradiant wes quita steep, pormitting e~sy
beaching of boats. L sharp lookout 3nould d2 maintainsd at 2ll tiz:s Jor
coral heads end dark, yellow, or dark green, wrter should be avoidad,

be Bikar itolls

(1) Bikar Island Passage is very difficult to find =nd passi-32
through the lagoon is difficult oven for a small boat, ‘4 l-nding was
made with very little difficulty in the lee of 3ikar Island =2t low tida,
It was found =dvisable to put tho bow of tha boat 2g2inst tha roel, whi:zh
risss stesply at low tidy, -~nd let the party wede sshors, The wntor is
only kneo deep at this psriod of the tida, 3ackwash from the ruefl sasuic
be corufully wrtched,
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(2) Tns islang 2n3 surroundin~ .cter tesrs aitn fisn, turtles -
ad gua Olris.

€. Rencarix Atoll:

L4

(i) Tha snip aia not attespt ~ssst-s 1NLO th3a 2Loll ocecause of
ths poor navigstional aids aveilable. It 13 s3ilevaa t2uat 3 3naLlo. druit
VES¥3IL SNOULU sAUsliaaCe Vely iiltle dlui.iCuily {8 weaing passage.

(¢) Swali Boazins i3 roushn, DX 10T 3ANZJICUS. AXLIATA cary
sncula bs exsrcised when approaching Bock Island as many corel hiads ar.
P33t and thd watyr is very shallow.

d. Allragince Atold:

(1) Only stall boat Jantry .as nads. A snallos drart vissel should
havs very little difficulty making entry. Navigational cuts wers very poor,

(2) Small boating was rough but act dangerous.
e, (tirik Atoll: .

(1) The four beacons shown on HO chart 6023 have been replaced
by two black buoys. It is understood that tha Trust Territory AKL Takes reg-
ular entry into Mirdik Atoll through tirik Passags. The bsacons on and
around Utirik Island are missing.

(2) Small boating is not difficult, but & sharp watch should be
maintained for coral heads.

L. Recommndations and Summary:

2. Survey of these atolls froafa DDZ type vesssl is somswhat inaflicient
in that Rongslap is ths only atoll, of thée five visitasd, that can be enterad
and navigated safely, thus limiting the number of islands that can be coversad
in a givea tize. Boat handling operstions outside the atolls were difficult
due t0 hsavy swells. TYith the forces available, it is beliaved that tha us:
of a OB is the zost practicabls solution for similar missions. For opzraticns
subsacusat to "CASTLI", it is rscommended that a smallar class ship of snal.cw
draft be used., This would permit entry imto most lagoons shortasning boat runs,
in soms cases twanty miles.
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b.- MEke boat sntry into windward part of lagoon whersver possible.
This permits boats to run down wind, speeding tne cperation and helping to-
k2ep instruments dry.

c. dalintain radio communication with boats. In this rsspect, this
command used SCR 536 which were the only battary typs radics availabla.
Communications were falr. It is recommended that an SCR 408 or similar
small battery radio witn at lusbw a thirty mils range be used if possible.

d. It was found advisable to provide the bosats with ovarlays of tnz
atolls showing magnetic compass courses betwien islands and passas.

8. Provide boats with food, water, binoculars and rifles. Tha lastc
for protection against sharks in cass a man falls over board.

f. Uss stsrn anchor when beaching to prsvent broaching. Lo not lat
boat reamain on beach, but haul out and await return of party.

g Beach in the lee of island whensver possible.

h. It was found impossible to cover all of the {slands in sach atoll in
the time allo tted. Rough wsather and long boat runs between islands {n a-
tolls slowed up operations. Task Group 7.1 sclientific personnel dssignated
thas islands they desired to survey anc landings were made on all so dssi. at=zd.

1. Yorking partiss wers kapt firmly in hand. Zach working My wag
raquired to remain in sight of a commissionsd officer and Yr. W¥illds. is
far as could be determined, no nativa proparty was molested or pilfar:d.

J. It is estimataed that the maximum accumulative dosage received by any

ona person in the partiss was 2.5R., FLilm badges, worn by all personnsl asncr-
or in ths boats, have besn forwarded -0 tha U.5.5. BAIRCGKO for davaloping.

—_— ) /s/d. C. TLIOT
J. C. ELIOT

Copy to:
CQRCORTDISDIV 12
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U. §. S. TICHOLAS (DXDE-449) DCZLLS/=w
c/o Fleet Post Jffice P22
San Francisco. Califarnia Sar: CS4
28 larch 954

From: Commanding Officer
To: Commander Task Group 7.3

Subj: Rongelap Survaey Trip 25 - 26 Yarch 1954; report of

l. Ths USS NICHOLAS (DLE-uL3) dapartsd BIKINI Atoll at L9OCM, 25 March
1954 for RONGZLAP Atoll in accordancs with Commander Joint Task Force 3IvV:l
2311317 and Commander Task Group 7.3 2323232 of March 1954. The following
personnel from Task Group 7.1 «dére on board:

Or. Laursa R. Donaldson

Ur. Themas L. Shipzan

Dr. idward Z. Held

Cr. Ralpn F. Palumbo

Cr. Paul R. Olson

Dr. Thomas M. *hita

Mr. dlllian V. nobbins

Mr. Pascuale R. Schiavona
Major Charles . Sarnes, USAF

2. Ths ship arrived off the South Entrsace, RCNGELAP Atoll at 26010CM and
put a whale boat in the water at 26063CM to mest the plans arriving fream
K« jalain with Dr. Sond's party.

3. Ths ship then proceeded to Northeast Pass, RONGILAP Atoll, sntar:d and
anchored. Dr. Donaldson and his party departed ths ship at O830Y.

L. The plane from Kmajalein arrived off RONGELAP at 0F05M, was met by tnhe
whalaboat., Dr. Bond, ¥r. Marion Yilds, three Public H2alth Service Offic:rs,
thrss Natives and adscellsnscus equipmant was transported to ths beacn. Th:
planis was guided to an anchorags about two hundresd (200) yards off sncra

rom the village where it was axchorec.

8. Parsonnsl from the NICHOLAS assisted Dr. cond to accoaplish tna
following: Capture five young pilgs and one sow; capturs fiva chickens,
obtain soil, fruit and vegitation samplss. One boar was killed and 2n au-
topsy was parformed on the spot. The animals and otheor samplas wars plzcad
in cages and transported to tha slane. Ur. Sonds party departsd RONCZILAP
at 1300M, 26 March 1954. The whalaboat then departad RONGILAP Island and
procesded .orth to rejoin the snip, stopping at 3USCH amd NIAZTCOK lsle:
to msasurs radiocactive intinsity. Cns member of RadSurvay Taam accompani:d
this toat to condict RadSurvsy on Soutneastern Islands. Ur, Denaldscn's
party worked in tha Northeast part of RONGILAP atoll, collacting fisn, sci.,
birds, invertebratis, algas and vegetation samplas. COna mambsr of RacS.rve,
Tzam accompanied this this party to canduct RadSurvey of Northern Islands.
It was not possibla to collact rats, as desired, dus tO tha unexpectea I2-
parturs of the snip as dirscted by Commandsr Task Croup 7.3 26QC2L72 cf .arer
1954. PENEVIVE
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5. Dr. Sond expressed the opinion tht his =zizsion had dara sccozpe
lished to his satisfaction, Dr, Jonrldscm stated that his mission aas
been sccomplished satisfactor‘ly, lir, L-ricn TWilds, Trust Tarritory
Aeprosentative requestsd th:=t tho boat 1t ILING.UJIE be beachsd wmnec-
sver practicable, 4ll boets a% RCIIZL.P have boen bdoached by NISICL.S.

8, Prior to the ships departure, thrie x7-176/PRC10 radics wer: ob-
tained by Mr. P. Schiavone from Tisk Unit 7.1, Thess rxdics wore vary
s~tisfzctory and far suparior to the 3C-611-F used on the lest trip,

It {3 recomrended that this typs radio be used by ships on futuro <ri:cs
if they are required to operate smzll boats a4 long distance {rocm the
ship. Rocoption wes excellont at twenty (20) ziles,

7. The ships doparturs from RCUCEL.P Atoll was delayed wmtil 25213G!
beccuse tho motor whaleboat exparienced a1 fuel pump failure on ruturzicg
from K.3TLLE Isl:nd, where thoy were ccllacting rat traps.

8. The ship rejoired Task Group 7.3 off 3IXIEI Atoll at 27013Q4,

Copy to:
COLJOTUT.SKFORCE 3EVEY
COLCORTDISDIV TVALTs



30 March (95
MEMORANDUM FCR: CJTF SIVAN
SUBJZCT: DDZ Trip to Rongelap Atoll, 26 Karcn 1954

1. Rafsrence JTF SIVEN DTG 2302207 March 1954, Purposs of sudbjac:
trip, conductad by USS NICHOL:S (DDI 4L9) was to:

a, DBeach smll boats bofonging to Rongelap Uarshallase.
b. Conduct radsafs re-survay of Rongalap.

c. Collact approximataly 00 pounds comtaminated top soil re-
Juestsd by ~2C Division of Blology and medicine.

d. Collect samples of idarine lifs and vsgetation.
3. Collaict domsstic animals remaining at Rongalap vi.LL'Ags.

2. Thae undersignsd actad as JTP SEVEN and TG 7.1 rapresantativa
and was responsible for axscution of lb and le. Since the NICHOLAS will
mke an ovarsll report, and dstailad reports on ld and le will be mads
by the projact officers concernid, the details in this report ars con-
fined %o 1b and le. .

3. It is noted that ths scops of activities lb and ld was mors
limitsd than had originally b5sen plaaned. As will be clear fraom ths re-
port of the NICHOL.S, this was because 26 karch becams R-l after ths work
startad, Thanks mainly to tha excillent planning and managament of Capt.
Josaph Zliot and Zxwcutive Qificer Cliiford Frink, much mors was accez-
olisnesd than might raasonabl; have besa axpacted under thess circumstanc:s.
lc and ls ware accomplished sssantially as plaansd, but la 2ad to ba
caitted,

L. The radsafa ra—iurny w8 conducted by Mr. P.R. Schiavons cf 7%
7.1, TU=7, using two recently calibrated AN/PDR=39 instrumints. Readings
on Rongelap Island were taken during the morming and on ths othsr islands

during the aft.rnoen of 26 March. . )

Island ar/hr e 5T ’

Ronsslap W at 0330 at standardeposition a2stat-
lishad by Scovills Survay

Bossh 50 Souwth snd

Eniastoik 9C

Labard] 20

Kaballs 500

INCLOSURE (5) e



On Ronge3ap Islend, the readings in the huts appeared to be 10%-13%
less than outsids, I[znside the huts the readings at srownd lovol were
about 70F of those at head lavel., Readinzs over ;ravel =reas znd

near the clsterns wers about 30 mr/hr: izside %tna cisterms, =sout 12-13
ar/hr,

S« The top scil s~mple w-s obtainsd from Li3iRDJ I[slond a small
{sland well coversd with bushee and zrass, but without pelm tress. It
had been plannmad to get the sampls from KAJFLLI, Sut this could ot e
done without {nterferizg with the fish :nd vegotation collection.

8., Special montion should be z=zde >f the work of “r, P,R, Schiavoza,
who did an excellent job of getting supplies and equipment nmot iviil-ole
on the HICIEOL.S, =3 well as conductizg the radescfo survey,

3/ Ta flhitil
t/ T. HITs
H Ldvision, LasSL



AEMORAb . -« #CR RECCRD:

SUBJECT: Miscellanecus Radsafe Surveys of Aongerik (Surveys conducted

by CIG 7.4)

ECNCGESIX
12 Mapeh, 1200 X
Living irea Rsadirgss )
Hess hall interior L0 - 100
Hospital intericr §Qe= 75
Walk from hospital to mess 100 - 110
Store ronm (behind mess) 50 - 55
Exterior stere rcoa tent 100 - 150
General Area extericr 100 - 150
areather Statlion Site Readings:
Zxterior areas local 150 - 180
Interior all tents 50 - 75
Interior building 50 - 60
Arxy Site Readings:
General ares %o - 190
Interior tents 70 = 80
adjacent to trailer 160 - 180
0.
Landing on beach &2 ar/hr
Living ares 60 or/hr
Inside zess hall 22 ar/hr
Inside dispensary 26 zr/hr
Inside barracks 23 mr/hr
ZGB end of island (Rawinsonde) 47 ar/hr
Along roed to Rawingonde ares 42 40 ar/hr
Inside weather building 23 ar/hr
Yerk area outside 60 ar/hr
Arsy area (areund trailer 40 ar/hr
Inside foilage area 40 ar/hr
Ingide tent 19 omr/br
Inside weather building 21 or/hr
Living area Still 60 zr/hr
Inside barracks 23 arthr
Inside dispensary 25 ar/hr

Inclosure %
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or/hr
ar/hr
ar/hr

ar/hr
ar/hr

ar/hr

ar/hr

ar/hr

Talst
.alist
.aist
aist
44513t
alst

Taist
‘lalst
alist

ailst
“alst
Lalst

avel
L3vael
laval
levael
level
avel

lavel
Laval
lavel

Lavel
level
evel



e RONGERIK CON'T

26 March, 1500 MIXE
Arm 9 - Out L2 or/nr "aist Level
: In - 20 ar/nr RWaist Level
ieather Site Cut 40 ar/nr Raist Level
In 18 mr/hr Waist Llavel
Living Site Out ] 35 ar/hr Taist Level
R In 15 ar/nr waist Lavel
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MEMDRANDUM FOR RECOFD:
SUBJECT: Kwajalein-NYOO Flight ABLE Results

1. NYOO-Kwajalein Flight Able, consists of an serial survey at
approximately 200 feet altitude over the following atolls north of Kwai-
alein: Lae, Ujae, Wotho, 3ikini, Ailinginae, Rongelap, Rongerik, Taongi,
Bikar, Utirik, Taka, 4i{luk, Jemo and Likiep. The aircraft are equipped
with scintamsters wnich are sensitive gamma radiation measuring instru-
ments with a wide range, designed ¢o azsasure ground contamination frem
altitudes of 200 to 500 fest.

2. Following Rumecas snot at 2618257 Karch 1954, Flight Able was

flown on the following dates with results indicated: (In mr/hr ground
contamination)

Island (Atoll) 271900% to 28031732 2020902 t¢ 3102087
Lae (Lae)

.l

{

Ujae (Ujae)

Tiotho (Votho)
Enibuk (Ailinginae) .
Rongelap (Rongelap)
Rongerik (Rongerik)
Sybilla (Taongi)
Bikar (Buar)
Utirik (Utirik)
Taka (Tala)

Kapen (ailuk)

Jemo (Jemo)

Lildep (Lildep)

HOmﬂ&r—tO

o 2w ®

r‘NN
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r
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| PV 8EBoocoo

cor®
P X

(s/t) R. A. HOUSE
Lt Col., USAF
ChTechOpns Br, J=3
JTF SEVEN
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L) A% CLLO hours on March 2, the vessel shifved -its course ¢
its néml port of Yaizu, where it arrived at 0800 :n March L, e

(5) In the following two cr three days, all the crew reported slight
hsadaches and- scme of them were nausecus, In 7 or 8 days, evidence 2f Surms
on axposed parta of the body began to appear.

In rSsponse to certain questions which ths Ambassador asked the
Foreign Service, the following information was received, It sheds some -
light on the sequenge of events during the 2 days following the return
5f the Fukuryu Maru to Yaizu, but befsre -he mishap had c:cme to the
attention of the Embassy.

(1) The crew first contacted the ship's cwner, and the director sf the
Fishserman's union, Cn the day »f their ret'un crew members who were seriously
affected consulted a physician 2f the Kyoritsu Hospital,

{2) Two of the fishermen, Yamamoto and Masuda, who were in more serisus
condition left the Kyoritsu on March 15 for Tokyo where they visited Doctor
Shimizu at the Tokyo University Hospital.

(3) Professor Shickaws made radiation measurements of the ship on
March 15 and on the basis of his findings all of the crew members consulted
a physician who reccommended that ths men be hospitalisged.

THE ROLE QF THE JAPANESE SCIENTISTS

During the latter half of March the Japanese presa was fed continually
with sensational statements from Japansse Scientists, The motiwations
of the Japanese were never quite understood by us but the following factcrs
nay be erumerated as pertinent to ocur lack of progress in dealing with them:

“ (1) In a long private conversation that I had with Dr. Tsuzuki at his
home on the evening of March 2L, he was frank in stating his apprehensicn
that the Americen scientists would deny him and his associates professional
recognition due them for their accomplishments in the diagnosis and treat-
zent of the fishermen. He referred frequently to his experience inm 1545
when he lead the teams of Japansse investigators into Hiroshima and Nagasaki
snly to have his work interrupted by ths Occupation inwvestigators who
undertock their own studies., Dr. Tsuzukdi seemed to accept my assurances that
in the present situation it was the intent of the American scientists to
assist the Japanese and that all of our findings would be available to them
and could be used as they saw fit in their own publications.

Dre Tousuki was outwardly frierily to both Dr. Morton and myself
until the time of his departure for Gensva on March 31, Despite this, the
lack of cooperation continued to be manifest on the part of ths Japaness
investigators, I do not imow whether this was because me zisjudged Dr.
Tsuzuki's friendliness, or because he lacked influence on his japanese.
coll.l.ml.

(2) Thers was much evidance of rin.l.xz among variocus Japanese medical
groups. In particular, the staff at Tokyo University headed Dr. Tsuzuki,
were initially at odds with the group at the National Institute of Health,
headed by Dr. Kobayashi. Woreover, the local physicians at Yaisu, where

all but two of the patisnts wers hospitalized until March 29, were anxicus

for various reasons that the patisnts remain there, -Their lack of coocperaticn
with the American scisntists ngy have been motivated by their knowlsdge that
the Azericans advised that the patients te transferred to Tokyo: = )

RS , [



SAKPLE _COLLICTION

. T B

L)% 6 Maren
w2 6 March
3 6 karch
p/A 7 liarch
N5-8 L March
71 5 Maren
M2 6 Maren
a3 6 March
9 6 Maren
mo 7 March
Wil 3 March
2 8 March
M3 8 larch
oL 8 Xarch
INCIOSURD #8

0800

1700

1300
0900

163C.-

1130

1620

0930

DRINKING AATZR SAUFLIS (Analysis Report)

LOCATION
Likiep Island

Likiep Atoll
Jemo Island

aluk Island
Alluk Atoll

Majit Island
Wirik Atoll
Trmed Island
Wotje Atoll

Kaven Island
Maloslap atoll

Kaven Island

_ Maloelap Ate.d

Yotho Island
Notho Atell

Dalap Island
Majuro Atoll

Roagelap Island

Rongelap Island

Rangelap Ialand

Rongelap Island

OESCRIPTION

d/a/al
(ON_SWPLE DATT)

Collacted froa largest
cistern on heaviest popu-
lated island of atoll

Sazme as 0

Same as 41

Sams as N1

Composite of L water sax-
ples taken by USS RINSHAW

Camposite: % from catch-

basin

1 froa well

1 froa catch=basin

1 froa well (catch-basin
dry for L moath plus)

Tap "eter

Comoosite of
6 m‘l..n
Chart included

to show location

of bottles on

Rongelap Island

Cantrel cistern

of village

94,000
120,000

S

77

47,000 Ne. X

24,000
11,000
63,000

Cistsrn watsr from
north part of island

Cistern water from
northern most village

- 972

———y

0,200

-~ EYa¥al
73,200 =

3,2.7



DRINKING ¥ATIR SAMPLES (Avwd,8is Regert) Coat a

"COLLECTION d/o/al
DATZ TIME LOCATION CESCRIPTICON (SN _SAMPL: Ca7Z)
8 Marea Rongalap [sland Scuth cistern in &,c0CH
village -
9 March Utirik Islaad Cistern 7,200+
9 Mareh Utirik Island Custern 33,00C*
10 kareh Zniwesak Island Dastillation watsr b

Rongerix Atoid

# camputed as of 3 lerch



"SOIL SAMPL:S (aNALYSIS RIPORT)

SAPLE  COLLECTION 4/n/gn
NO.=. - DATE TDii LOCATION CESCRIPTION ON SaPLZ DalZ)
SL 6 uren 0800 lLikiep Island U,:sr layer bare soil 23,360

Likiep atoll in randoea spots un-
sheltered by tress or

shrubs ete.
S 6 March 1200 Jamo Isiand Sane as above w3,
s3 6 dareh 1700  aAfluk Island Same as sbove 23,238
Adluk Atoll
sS4 7 ¥areh 1300 Mejit Island 3ams as above 30,2¢0
35 § March 1600 QCrmed Island Composits of 5 samples 15,¢
Yot e Atoll (1 bsach, ) mid-villags,
1 back village)
Sé 5 Yarch 170 Erikub Island Composits of 2 samples L,30C

Erikub Atoll (L mid=village, 1 half-
way to beach

7 6 Msren  1130° Kaven Island  Composits of 4 samples €530
Wloelap atoll (2 from village, 2 froam
paths to baach)

s8 6 darch 1630 "otho Island Composits of 3 samplas 2,2l
‘otho atoll (L by well, 2 mid-village)
9 7 Marceh 1200 Dalap Island Composite of 4L samplss 780
T % lajuro atdll (nsar ~dmin Bldg)

BT S, -~

S1I0 7 Mireh 1200 Utirik Island Composite of 3 samples 27C, 20,
(Colldbticn date of 810 is uncertain, probsbly 3 March 1954
by PAM Survey Party. . alysis valus given is corrected %o

7 aarch.) ‘

1 8 Karch Roagelap Lsland Sotl from north part of 1,300, 37w
island

N2 8 harch Rongelap Island Centar portion of island 7,uK,on- ™

813 8 larch Acngelap Island L mile corth of Rongelap uoC,0.-**
village

INCTOSURE 49
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SAMPLE  COLLZCTION

@.

Slu

S17

sis
S19

Sl

_-

ALY
A

8 ;Lercn
8 March
8 March
8 Yarch

S March
9 Yarch

10 March
10 March

9 March

|

1

T

- -—

PLES (ANALYSIS 22PORT) CONT'D

LCCATICN LESCAIPTICN

villags

Zriirippu Island
Rongelap Atoll

Zniwatale Island
Rongerik ‘toll

Kabslla Island
dengelap atoll

Utirik Islang
Bikar Island

Sniwatak Islanrd
Rongsrik ~toll

Sifo Island Tamporary village
Adlinginae ~toll

Bikar Island Foliage, windward side

</o/zm
(ON S.PTs 5az: .

Rongelap I3land Near south cistarn of

$30,C ¢

35,3CC,2CC =

3,€0,2CC

20,38C,2CC

5,400, 3CC
28C,3CC =

1,200,000 =

34,0CC

NS vy

* d/n/gm of plant ash (iquiv. to 1.4 x 10% d/m/gm plaat as recaived)

** Cucputed as of 3 larch

Soil values may be roughly csmsutcd to curies per squars zile -

dividing by 13, or to d/2/ft

H 5¢

by aultiplying by 4CCC.



HEADQUARTEZRS
JOINT TASK FORCE SEVEN
APO 187 (HOW), ¢/c Postzaster
San Francisco, California

J<3/370.05 . 1 Yay 1954

SUBJECT: Liscellanecus Reports Related to the Atomic Detonation on 1 March
1954

T0: See Distribution

1. References:

a. JIF SEVEN letter, J-3/729.3, subject: Radiological Surveys of
Several l‘arshall Island Atolls, dated 18 larch 195, (SECRET - RESTRICTED DaTa.

. b, JTP SEVEN letter, J-3/370.05, subject: Reports on Evacuation
of Batives and Surveys of Severasl larshall Island Atolls, dated 9 April 1954
(CORPIDENTIAL).

2, Attsshed herewith for your informaticn and retention are copies of
additionsl meterial pertaining to the above references. The limited number
of contact prints available permits distribution of sets to the following
only: C/S USA (Exigt), D¥A (AZC), DBL (AEC), HICOLTERPACIS, CINCPLC, CINC-
TACFLT, ChAFSWP, COiJJAVSTAKWLS, Additional prints may be obtained as indi-

cated in reference lb,
<‘//Q/M,waw

4 Incl — P. W, CLIAXSON
1. Prelininary Repors (Bisenbud) Major General, U.S. Army
to DB (iEC) /Bugher) om Cone Commander
tazination of the Juksryu Homu
and Associated Problems in Jepan
(undated).
2, Charts The doute or Pesiticn of
PMukurys Haru V.,
3. U/ 24diticnal Ground and Lir
Radsafe Survey Deta During Period
BRAVO to BRAVO plus 4§ days.
4. Black and Thite Contact Prints
(247 separate prints) Relative %o
Surveys, Evacuation and Care of
Rongelap and Utirix Natives (1 set
to each command or agency indicated
above)



J-3/370.03 1 lay 195
SUBJECT: Uiscaellanecus Reports Related to the ‘tomic Detonetion cn 1 larch
19%

c/3 US4, Extgt (1 c7)

L’SL ® Div (1 ecy)

H:SL, NYOO (c/o Ugr Opas) (2 cye)
USS REISH.T (DDE-499) (1 c§)

USS PNILIP (DDE-498) (1 cy

USS NICHOL.S (DDE-4s9) (1 cy)



JOHN C, BUGEHER, WD

MERRIL EISENBUD .

CONTA{INATION OF THE FUXURIU MARD AND ASSOCIATED PROBLEMS
IN JAPAN: PRELIMINARY REPORT :

I have recorded scme of the cbservations meds during my visit to
Japan to assist in the variocus problems arising out of the mishap to the
Fukuryu Maru. I am sending this rl-ng to you at this time because you
will no dgudt want & preliminary report prior tg my return to the states
in about 2 weeks, ”

~

This memorandum is intendsd to augment the report that Dr, Morton
will sutmit to you. [ have attempted to limit myself to factors other
than those associated with the clinical phases of the problem, with which
Dr. Morton's group are conceransd, R '

THE_INCIDENT _

The aishap which bdefell the Fuluryu Maru decams ikncwn to the Embassy
and the world on March 16 through reports in the Japanese press., This
was two days after the 100=ton fishing vessel had returned to its home
port of Yaisu, The faucts of the incident, as determined ty the Japansse
Foreign 0ffice and communicated (1) to the Ambsssador, are as follows:

(1) The course of the vessel from its departure on January 27 to its re-
turn to Yaizu om March-lh is plotted in Figure No. l. At OLl12 hours on

March 1 a streak of~light repsrted by the crew is belisved to identify the
time of detonation. The vessel's position was approximately 11° 534t north

amd 166° 3L} saste- This pesition is only & few miley from the eagtermmocst
lizmit of the Marshill Thlands danger area in effect at that time. "

(2) Two blasts in"succession were heard about 7 ot 8 minutes after

the light hed been seen. The crew is reported to hawe decome apprshensive
and began at that tias to haul in their fishing lines, an cperation which

continued until 1030 hours, at which time the vessel headed north "teo get
out of the area", - .

(3) At about 0700 on Warch 1, ashas began to fall, turning the deck
white. Ths pasitisn of the vessel at this time is giwen at 11° 563/L!
north and 166° 124! east. The ashes kept falling until noon at which time

the position of the vessel was estimataed at 12° 14t nortd and 186° 53¢
east,

(1) Aide Memoire of March 27 H-S%

el /
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(3) Uany of ths accepted procedures or modern American medical
practice seemsd strange to the Japanese, and their concepts are strange
to Us, For exampls, access %o patients by any physicians was denied
for several days because the Japansse physicians found their patients
to be in a highly excited state and preferred nct to disturb them.
Japanese physicilans indicated on seyeral occassions that the taking of dup-
licate blood smears by Japaness and american investigators was an unnsssary
duplication, and an ordeal that the patients should not be expected to

underge.

In my initial conference with the Japanese scientists I was forced
to the cocnclusion that they were not well squipped to deal properly with
the redioclogical aspects of the problem, For exampls:

(1) Soms of the top scientists took the positicn that because a
new kind of bomb was involved, the prcblem itsell was & new one, and
that unless they know all about the bomb, they could evaluate neither
the injury to the fishermen nor the aspect of long-range contamination
of Japan and its fishing crews throughout the Pacific,

(2) The were quick to identify qualitatively scme of the radicactive
isotcpes in the ash and immediately ccncluded that deposition of these
radio-isotopes in the tissues of the men was the prime facisr in their
asdical status. This decision was reached without benefit of radio-chemical
urine analyses of the patients. This procedure which was beyond the capa-
tility of their laboratories is of course a prerequisits to undsrstanding
the amount and idnd of fission product absorption that actually occured.

(3) The University of Tokyo group administered parentally a massive
dose of ash to one mouse, and following sacrifice 12 hours later, de-
termined bty radiography that radicactivity was present in the mouse skeleton,
The activity of the dose was not measured. The fact that the rediocactivity
was detacted Yy the sclentists in the skeleton of the mouse was widely
publi- lzed a3 evidence for their conclusion that the patients wers carrying
dengercus internal depcsits of radicactive isotopes,

As individuals, the scientists seemed anxious to cocperate, In oy
initial conversations with them they f{reely asked for help and seemed
gratified at some of the things that we could do for them. WMy partigipaticn
on the American team was limited to the radiological aspects of the case
and only incidentally to the patients themselves., Unfortunately the nature
of Dr. Morton's participation required <hat he be given direct access :o the
patients and this the Japansse consistently refused to grant. As the days
vent Oy and the Japanese became more resolute in their decision to dermy
access 0 the patients, other areas of the problem became infacted by tre
uncooperative atzosphere., This will teccms apparent in subsequent
portions of the report,

OFF"RS OF ASSISTANCE TO THE JAPANESE

When I arrived in Tokyo on iarch 22 Dr, Yorton had already offered <o
the Japanese the full facilities of the Atsmic Bomb Casuality Commission.
General Hull had likewise offared the facilities of the Far East Command.
These offers were accoampanied by a spirit of sympathy and the desire to
assist the Japansse investigators in their efforts to evaluate the
incident and to restore “he haalth of the fishermen. /t a meeting with <30

4 &4 .
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Japanase scientists and government officials on March 24, I made & furthe
offer, in behalf of the Atcmic Energy Commission, to provide whatewr i}
facilitiss were available for evaluation of the radiological factors i(ne
volved in the incident., I repeated the assurances repeated earlisr by Dr.
Yorton that we wished sincerely to be of assistance, that our icipation
was not motfvated (as some Japanese suggested) by the cpportunities for
scientific studies, and that whatewer data we obtained would be turmed =
over to the Japanase investigators to be used by them {n any way they saw fit.

At this point it would be desirsble to list the radiological studies
which had been already made by the Japanese. These studies are of interest
because they indicate the extent of Japanese capabilities in this field, and
define the extent to which ocur factlitiss would be helpful to ths Japanese.

(1) Using & Cutis Pie, they measured the radiocactivity of the Fukuryu
Maru. Thsse cdata appear completely satisfactory and prove to be in goocd
agreement with measurements macde with American calibrated equipment,

(2) They mesasured radicactivity of the fish and fishermen, using
portable surwy equipment. However, their equipment was not calibrated
and their data were given in counts per ainute as determined by the original
factory calidbration.

(3) They determined that ths ash recovered from thd Wessel was
radiocactive using an end window QM tube and scaler, Their counting system
was not calibrated and they reported counts per minuts with no knowledge
of ths factor required to comvert their data ¢o standard units,

(4) They complated a qualitative radiochemical 1s of the ash
and reported the following: Sr 89, Y91, Zr9S, N®5Se, Rul03, RulOé,
Rh106, Sh127, Teld?, IL3l, 1132, BalLO, LallO, Celll, Celul. (More
roc-ntly)chq have complested a semi-quantitave analysis for a few
isotopesn).

(5) They had scanned the bodies uf the fishermen with & GM Frcbe.

(6) They had edministecred & duse ¢ ash to 1 mouss, ad described
sarlier, ‘mga 3 < &A o ' o

(7) Using an imersion type GM tube, they had demonstrated radio-
activity in the uring of 3 fishermen, As before, their equipment was not
calibrated and the absolute activity could not be determined.

Mﬂl this as the status of their inwestigation at the time of oy arrival,
and following ssversl hours during which I acquainted the Japansse with our
experisnce in this field, I offered the following services to thems

(1) Complete rsdiochemical analysis of 24 hour urine collections from
all patisnts. In visw of the importance of this analysis in evaluating
the status of the patisnts, I urged that these samples be furnished
immedistely and assured them that in one week it would be possidble to
give them a report for the constituents of principal hiological importance,
I explained the need for serial samples and suggested that collections be
made at weekly intervals. They seemed arcxious to accept this service.

-
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ACTION: This offer was made on barch L. On Warch 26 we obtained
urins from two patients, On April 1 we cbtained urine frem S more, We
have not obtained urine from the remaining 16 patients despits our re-
peatad atgmpts tc do so,

(2) I offered tu scan the fishermsn for radiaticn, using twy Scinti-
seters that I had available,

ACTION: I have been unabls to do this because they have not permitted
the American team to have access to the patients.

(3) In response t. the Japanase ;'equost I offered to previde a repor:
on the dlologically significant radio=isotopes present in the ash,

ACTION: Dr. Nakaizuzi gawe me & small amount of deck sweepings from
the Fulkuryu Maru., This I have sent %o the Health and Safety Laboratory
for future study. The composition of the ash was actually known to the
Commission from analysis performed bty the Alr Force on the material obtained
from the Fuikuryu Maru Prior to my visit, Authorization for transmission

of this information to the Japanese was communicated to me in telegram No,
2199 from the Secretary of State to ths ambassador. I transmitted this

information to Dr. Kobayoshi on April 7.

(L) T offered to arrange for anizmal studiss which would provide
useful infurmation on absorption and metadbolism of the various radio-
chemical components of the ash, .

ACTION: The Japansse reported the extent of the total amount of ash
recovered 13 50 millocuries. They now deny that this zuch is availadle
and have no inwentory of the materisl, Except for the szmall amount of
ash turned «ver t¢c oe by Dr. Nakaiszumi and a similar amount which I recovered
on a subsequent visit to the Fukuryu Maru, nc ash has been nade availatle
to us,

(5) In response to Japanese requests, I agreed to recommend monitoring
proacdures fur the tuna inspectors.

ACTION: Monitoring prycedures was devised dut I deferred the questicn
of maximum permissable contamination until more information becams available
on the extent and type of contamination. I agreed to stand by until the
first contaminated tuna were found by inspection, at which time I would go
to the scens of inspection and recommend specifically on the basis of -y cowmn
cbservations whether the catch should be accepted or rejected. As noted
elsewhare in soms detail, ths Japanese never permitted me to examine tuna
which was alledgely contaminated.

SPECIAL PROBLEMS ARISING OUT OF THE INCITENT

The mishap to the Fukuryu Maru created a number of separate, tut inter-
related problems. Of these, the most urgent was the clinical status of
the 2] fishermen, a subject with which Dr. UYorton is exclusively concerned
and about which he will report separately. Other problems which required
attention were:
| Sy 4 -
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(1) Coutaminated Tuna.

(2) Apprehansion of long-range contazmination of Japan and its fish~
ing groums. -

(3) Radisclogical factors affecting the fishermen:
(a) Estimating the whole body dise.

(b) Estimated d-se from intermal emitters.
Contaminated Tuna

Some of the Japansse Covermment officials are already referring to
the latter half of March as the "great tuna panic?’, Ths origin of this
panic beth in the United States and Japan is worthy of careful study,
the extent of the tuna consumption in the United States and Japan declined
during the second half of Uarch is now known to me at this time. For
2 day prior to my departure from New York on iarch 1%, and for 2 weeks
following my arrival in Tokyo on March 22 the subject of radicactive tuna
was a subject of popular conversation. When one considers ths reaction
of the informed .merican public to the possibilites of contamination of
tuna it is not surprising that the Japanese were stampeded into appre-
hengion ower the immediate prospects of their eating radicactive tuna
ard the long-runge prospects of their fishing grounds being ruined.

(A) Tuna Fishing Industry of Japan L

The Japanese fishing “leet &t the present time consists of about
1,000 vessels operating out of ten major ports. The annual valus of the
tuna catch approxinates $26 million. The principal export species is
albacor. Sixty percent of the landed albacor catch went to Japanese
canners and forty perceat was shipped abroad in freeszars. percent
of the albacor are caught in the sumner season which extends from May
through July. ‘this season, the fishing grourds are located
relatively cluse to Kaiatic coast.

During the wihter mdhthy, Jamuary through darch, the Jipansse
vessels range far cut to sea. The winter season accounts for forty

. percent of the anmual cateh,

(B) Coataminatsd Tuna in Japan

The Fukuryu Maru landed at Yaizu with a catch of 28,000 pounds of
tuns. We must accept the fact that these tuna were excessivwly con-
taminated and that the decision of the Japanese to dispose of those

L. An excellent report of technical information about the Japansse
Tuna fisheries in Japan is report No. 1OL issued by the Natural Re-
sourcis Section of SCAP in March, 15L8
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£ish was 8 wise >ne, There is reason ti belisve that contaminatisn was cgm

fined to the surface 3¢ the fish and :cccured when the radicactive ashes
fell and entered the ships hold,

with the decision of the United States Food and Drug Administration
to menitor incoming shipments of tuna, the shipping companies operating
out of Japan initiated a requirement that the Japanese certify export
shipnents as veing free of radicactivity.

Then I arrived in Japan on March 22, the Japansse had already monitored
their first outgoing shipment of frozen tuna, The Ministry of Welfare
undertock to have its sanitation inspectcrs trained in the use of geiger
counters and began the routine inspection of both incoming and outgoing

tuna at five ports. .ll vessels were instructed to return to »ne of these
ports. Five geiger counters were ocbtained from the Far East Command and

loansd to the Japanese, In addition, they mustered approximatsly the saze
nusber from varisus sources in Japan.

On March 24, at a conference with the Japansse Gowermment officials,
they asked for my recommendation for maximum permissible contamination.
They also asked that I recommend the kind of examination that should be
nade of the fish,

Because of my unfamiliarity with the mechanical details of handling
tuna shipsents, I suggested that ] be permitted to study tuna loading
cperations scheduled for the following day. Thersupon it was arranged
that I should accompany Japanese officials to Yokohama where the Batan
was being loaded with frozen albacor,

Tuna shipments involwe zany fish and it is not an eagy matter to monitcr
properly with inexperienced perscnnel and only a few survey instruments.
Based on my inspectiocn of the Batan, I suggested that every tenth fish be
monitored for about 1 ainute by passing an open window GM probe ower the
surface of the fish, paying particular attention to the gills. I also
instructed them to insert the probe into the mouth of the tuna and into
the abdominal incision through the fish.

There remained the question of criteria for rejection of fish found
to be ccntaminated. Again it i3 not & simple matter to evaluate the risk
to a consumer of tuna from msesurements made in this way. I informed the
Japansse that I was unable to propose a realistic figure without soms
study. On the other hand it was my belief that significantly contaminated
fish were not lilely to be found., Low level fall cut to the sikins >f the
fish was, of course, a possibility. This seemed to be of 1it¥Ie significarce
in view of existing cannery practices which strips the skins from the fish
when processing begins, I told the Japanese I would be standing by in
Tokyo, that they should contimue to monitor the fish by the method I
proposed, and that when and if contaminated fish were found I should be
advised and given the opportunity immediately to make a first hand inspecti:in
cf the fish., My recommendations would depend on what I-found.

No contaminated tuna have bsen brought to my attentlon. Newspapers

have occasionally reported incoming shipment of contaminated fish but the
Japanese had not requested that I zake an examinatian of them,
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The following sequence of events illustrates scme of the difficulties
ws have had;

(1) - O March 31 we read in one of the Tokyo English language news-
papers of two f{ishing vessels that wers contaminated. The Embassy called
the Ministry of Foreign Affairs who reported the following informaticn by
talephons: .
(a) The Koei Maru, then at the port of Misaki, was at 9 degrees,
22 mimtes north, 178 degrees, 19 minutes east oa March 1. The surface
of the ship was re ading 2LL3 counts per minute, the catoh 155 counts per
ainmute and the men 500 counts per minute. The fish had been lmpounded await-
ing a decision as t5 their safety.

; G“'b ‘The Myojiin Maru was at Shiogone. On March 1 it was at 29
degreey, & niinutes north, 177 degrees, 19 minutes east, The surface of
the ship was reading 5O to LOQ counts per minuts, the fish 56 to 8L ccunts
per minute, and the crew LO ta 50 counts per mimute.

(2) The Embassy infcrmed the Ministry of Welfars of my intarest in see-
ing the ships and fish and told them a special plame would be available to
fly oe to the two ports. The Foreign office was requested to arrange for
access to the vessels and was invited to send whoever they wished to desig-
nate with me on this trip. A flight was scheduled for early on ths momrming
of April 2. . ,

(3) Around noon on April 1 the Foreign Uinistry called the Embassy
ard advised that the Uycjiim Maru had left Shiogons that mcrning, that i:s
destination was not known, and that the fish had been disposed of in an
unkncwn manner. The Embassy informed the Foreign Ministry that, this be-
ing the case, we would limit our trip to Uisaki.

(L) At 4 PM cn the afternmoon of April 1 the F-reign Ministry again
called to inform the Embassy that the Xoei Maru had left the port of Misaki
cne hour before to dump its contaminated catch at sea., The Embassy asked
the Foreign Ministry to call the vessel back inasmuch as it was only cne
hour o2ff port but the Japanese stated this could not be accomplished.

To summariss the tuna situation, it is =y bellef ﬂiﬁt ng: significantly
contaminated tuna hawe arriwed in Japan except for the catch from the Pukuryu
Marc., Rigerous inspections procedures will undoubtedly disclose certain
"amounts of low lewl redicactivity on the surface of the tuna but the
significance of this is minimized by the prectice of skinning tuna fricr
to canning, In the meantims the tuns market has stabdlized and tuna
representatives of imerican tuna intsrests hawe informed ze that their
companies are no longer concernsd over the problem.
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Apprehensisn of lLong Range Contamination of Japan ard its
Fishtng Grounds |

Japcniu apprehensions over the posibility of long range
radiologieal. contamination were very similar to those we ene
countered {n tha United States as a result of NPG cperations,

A difference in Japan is dus ta the fact that ncne, if ary, of -
the counting equipment is calibrated, G tubes are used without shields,
and under conditions where the background count is apt to be highly variable,
This, ccupled with the fact that they do not know the background activitiss
of such things as soil and bioclogical materials, makes it very diffizult
to evaluate ths reports., Meny of the reports of "ash" falling in variocus
parts of Japan are undoubtedly dust’ or oot falls that occur normally in
any industrial crea frem time to time. Heputable scisntists have examined
samples of potassium~rich soil and have reported their date is gross
counts without any reference to normal soil background, For this reason

I find it very difficult to take serious the frequent public report of
SO to 100 counts per minute for the unspecified size of samples reported

from tima to time,

At oy conference with the Japan sclentists and govermment officials
on March 2L, I explained the procedures we use in the States far
measuring fallout. I urged them to use similar procaocdures for the
sake of uniformity and offered to loan them the equipment we used, They
secned eager to accept and I requested 4 sets of equipment which has
since arrived from the States. However, since the arrival of this
equipment, [ haw delayed giving it to the Japanese because in their
presant state of mind littles good could come of it, I do belisve,
howewer, that when the present confusion subsides, it will be useful
for the Japansse to maintain a fallout monitoring network and I think
we should cocperats with them to the fullest extent,

In a conference with Dr, Kobayoshi sn March 26, I informed him :f
ny conversatisn with Dr. Bugher and his offer in behalf of the Atomic
Ensrgy Commission to provide financial support for marine biological
studies directed at the long range contaminati:n of the Pacific. Tr.
Kobayoshi, through his interpretor, expressed his appreciation for this
offer but did not pursue the matter further and has not approached me
since,

¥ith regard to fallout on the Japanese islonds themselwes, it is o
be remsmbered that the poaition of those islands in relation to possible
vites of weapons testing is such that the Russian testing program is apt
to produce more fallout than events ic the Marshalls or levada.

Estissting the Whols Body Dose

I doubt that it will be posgible to make & satisfactory estimate >f
either the Beta or Gemma dose the fishermen received. We know that the
asn fell in such quanmtities that the deck 5f the ship became white, and
thers was sufficient material to develop visidble footprints. Unforturatayy,
this i3 the limit of our information »n how much ash-fell and how long
it remained on the ship. The fishermen washed the decks in order to renc'=
the ash and according to their reports their washing was effective. ™ne:n
the vessel arrived in Yaizu much :f whct remained was removed.
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Weasurements nade by varicus investigators during the period
between March 20=26 are in agreement, It is curious that the Beta-
Garma rstiq is about 1. This would indicate that the bulk of the ash
had by this time penstrated to the porous wood structure of ths deck,
thus absorbing the Betas. The Gamma radiation over most of the ship was
approximatedy LO a.r. per hour when the ship arriwd in porte If we extra-
pogaf.o this. back to H # 3 hours, the time the ash began to fall, the {nto-
grated Camma dose is about 100 R. Of course, the ash was falling from H
plus 3 hours to about H plus $ hours., If we take the mid-point of this
period as the start of exposurs we fiod the expogure is about 70 R.. This,
however, estimates the whole body Camma radiation from residual debris
still on the ship when the first measurements were made, 1@ ACTudl dose
could have been s, E, or even 100 times higher Eipcafng on how much asn

was washed off the ship and at what time.

We hawe made & number of discreet inquiries in the hopes that

photographic film might have been available aboard the ship and might possi-
bly be used as a dosimeter, All efforts to date have been nsgative,

Deposition of Internal Emitters

There was an urgent requirement to svaluate the extent o which
fission products had been absorbed into the tissues of the fishermen.
\s menticoed earlier, Dr. Nekaidiumi had concluded from his aouse experi-
ment that thes prognosis for the f{ishermen was adwersely affected by the
probability of excessive deposition of long-lived bone-seeking isotopes.
The Japansse scientists were desperately lookding for an agent to mobilize
thease isotopes and Dr, Lawis believes that they had adminigtered EDTA to
the patients, despite the fact that urine analysis was beyord their
capability and they were therefore unable to determine either the need f:r
EDTA or the effect produced by it. /part from the fact that they were
unable to undertake urine analysis at that time, it is also evident that
they did not understand the dynamics of fission product metabolism ard were
not used to thinking in terms of urinary excretion levels as :2n index
of absorption and deposition.

They were anxiocus to provide me with samplas of urine for State-side
analysis. Two sampleg.werg delivered on Merch 26 and five more on Marcn
30. As yet we hawe not received samples from the remaining 16 patients.
The samplss receiwed were properly forwerded to the Health and Safety
Laboratory and I haw had the results of gross analysis of the first twe

o I commuricated these results to Dr. Kobayashi in the attached
letter which is self-expiinatory.
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THE FOREIGN SERVICE
QF THE
UNITED STATES OF AMERICA

6 April 195U

Cr. Rokuzs Kobayashi
Naticnal Institute of Health
Melfare Winistry

TOKYO

Dear Dr. Xobayashi: ‘

On March 28 we received two samples of urine from patients at
the Tokyo Univeristy Hospital. I am happy to be able to report at this
time that the radicactivity of these samples is 3o low that the deposits
of fission products in the tissues cf the two patisnts can be acceptad
as well within the limits of safety., The results follow:

~ 720 disintegraticns per minute per liter
] [} L n

- 8

Data on the individual radio-isctcpes will be tslegraphed tc me
in another few days. It will then be possible for me to be more quanti-~
tative in estimating the dose from abscrbed fission products, Howewver,
it {s most certain thet the storsge 5f long-lived radio-isotopes is in-
significant in these men.

AS you know, the rate of sxcretiosn of fiseicn products at ary
given time after absorption beers a relaticnship to the quantities de-
posited in the varisus tissues, The principal radiochemical constituents
at this time are due to Sr 89, Lall0 end the Rare Earths, Thess are
isotopes which have relatively short half-lives and are eliminated from
the body with comparctive repidity either bty razdicactive decay or ex-
cretion, In the c2se of these patieats, Sr90 {s most certainly an in-
significant fraction of the total absorbed redisactivity. The permissiltle
urinary excretisn, considering the isotipes involved, would be greater,
by a large fector, than tha values r.ported above.

I nots that the nevspapsrs continue to carry occasicnal state-
aents 3f the Japansse investigators t: the affect that the prognosis for
the fishermen is adversely affected by tne fact that long-life bone-
sseking isotopes are depssited in their tissuas., It is regrettable <hz2t
the public contimuas to be misinf:rmed in this respect., Certainly the
results reported above argua canvincingly that -nly minimal, mediccolly
insignificant amounts of fissi:n pr:ducts have been sbs:rded iato the
tissues »f the two patizats f:r ~hom results zre zvailable,
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6 ipril 19%
Dr. R. Kobdyaaki = 2

) I regret that I aa unable to give you the resulta of analysis
of urine from the 21 other patisenta, Knowing that those data would be

highly important to your coamittee in its evaluationa of the aedical
status of these patients, we have offered to undertake radiochamical
urine analysis of all 23 patiants. The urine fros only two patients

has been delivered to us in time t0 permit shipmsnt to the States and
analysis by this date., More recently, samples froa five additional
patients from the Tokyo University Hospital ware delivered to us, but we
have not as yat received sazples froa the 16 patients now hospitalized
at the Daiichi Hospital.

Respectfully yours,

Merril Bisentud
Director, Health and Safety Laboratory
Unized States Atoaic dnergy Coamission

E/ans/hoe

CC: Dr. Nakaidsumi
Dr. Kakshi
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HEADQUARTERS
JOINT TASK FQRCE SZVEN
- . APQ 187 (HON), c/o Postzaster
. Sin Francisco, California

\ - e~
19 April 1954
VEMORANDUM FOR RECORD
SUBJECT: Additional Cround and Air Radsafe Survey Data During Period BERAVO
to BRAVO plus 5 Days
l. Following ars readings frem radsafe survo}: durin; the pericd B to
B plus $ days:
- 8. Special ground surveys froa PEBM survey fll‘znt. and DDE evacuation
) partiss: (All times Zsbra, March 1954.)
Waist heizht on
. . AN/PIR T1B in or/hr
iniwetak Island (Rongerik Atoll) 012318 200¢
Rongelap Island Q64LS 100
Ailinginae Island 0045 VR
Utirik atoll 030LLS 180
iniastok Island (Roagelap Atoll) 020645 3000
b. NYOO ABLZ, BAKAR and CHARLISZ flights originating from Kwajalein,
flignte GEBCRGe and ITEM criginating from Ouhu, flight ZASY ariginating froa
Guam, and flight KING (Galbert lslands), usiag special airborne (P2V) survey
squipnent (all times Zebrs, March 1554, and resadings sxtrapolated to tne g:- =
(1) MX0 EKwaialein Flight ARLE:
Joraed engit Josied Intensit;
Sl (zeEmw stold (Zabty) faziar)
Lae 020010 .080 Ujae 020024 .10
Yotho 020100 1.000 Allinginae 020128 4W00.000
-’ Rongelap 0110 1350.000  Rongerik 020200 1720.000
*Taongi 00325 1.400 *#*Bikar 020428 600 .200
Ririk 020451 20.000 *Taka Q20456 160.0CC
Adluk 020816 76 .000 Jemo Q20528 18.200
Lilkdep S0 5L 5,000
#* uninhabited
M 3 Y ~ _



(2) NYOO Kwajalsin Flignt BAKIR:

josge] Intensit o4 Intsnsit
atoll (Zebra) ar/hr asoll (Zebra) 7@1
Namu . OFARD. o] .020 sllinglapalap SPALCTA] .00
Namerik =~ 030223 200 ébon Q30047 .0
Kili Cc30024 .200 Jaluit 030006 ,200
uild 022309 600 A0C 022228 630
Ma juro 022216 2.000 Aur o221L5 20
Laloelap Q22124 3.600 Erikuyb Q22102 L. CC
Yot je 022051 20.000
(3) Kwa jalein Flight CHARLIT:
Kussie C30100 .80Q Pingelap Q030005 ACC
Nokdl 22330 .00 Fonape Q2R1LS .800
Ulelang C01LS .800
(4) NYOO Guam Flight SaSY:
Guam Q5210 .00 Namonuite 060010 e o)
Truk 060100 .Q00 Kuop Q60110 Q00
Losap 060135 000 Namoluk 060200 200
Lukunor 0402158 000 Satawan 06020 .00
Pulap o] oYNsIN .000 Suam 060618 Ko
| (5) NYOO Cahu Fligme GeoRGS
Kaual 051740 .200 Niithau 051755 .280
Xaulas 051808 .100 Nihoca 051857 LG
Nacker 052000 .100 Fr. Frigate Shl. 052032 .0
Cardner Pinn. 052124 .200 aro Reef 052225 .20
laysan 05229 Nol- o] Lisiansiki 052330 ol o)
Pearl-Hermes Rf. 060025 080 kidway 060055 e o)
(6) NYOO Oha Fligne ITs
Calu ouLl718 0% Lanai OLL17L7 NeloyA
Hawaii QuLl8LS LW xaul 0L203S .C
o lokal ou2lLs 02
' (7 bert Island YINGs
Beru 05205 080 Nukunau 052315 .933
Arorae 0523Ld 040  Tamana 060015 Ol
Qnotoas 060028 QLo Tabiteuss 0é00L7 .:ao
Arsnuka 060135 Q4 abemama - o boss
Tarawa 060229 0L ~baiang 060239 <C0
Marakei 260249 .00 daidn 060310 280
Noenout & Q&6C1lL L
R. A. HOUSZ )
Lt Col US.\F

- h. Tech Br, J-3
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MEMORANDUM FOR RECORD

SURJECT!

MW 2 w o~ woN

22-1020
22-1021

2-1022

/ver 4

HEADQUARTERS
JOINT TASK FCRCE SEVEN

APO 187 (HOW), ¢/a Postmaster

San Francisco, Californig

1 May 1954

Black and White Contact Prints Relative to Surveys, Evecusticn
~. - and Care of Rongelap and Utirik Natives (Prints distributed *-

- foll

owing onlys C/S, USA (ExAgt),

DMA (AEC), DBM (L‘JC; HICCH- -

TERPACIS, CINCPAC, CINCPACFLT, CWSFTP, GOMVSTLKRU

RAIE_TAN
4 Yar 54

4 tar 54
4 Mar 5
4 Mor %
4 lar 54
4 Mar 5%
4 Mar 54

5 Mar 5
5 Mar 54

1L Mar 54 -

11 Mar 54

11 Mar 5%

1 der 5
1 Mar X
1 Yar 54
11 Mar 54

10 Mar 54
10 Mar 54

10 Mar 54

IQCALICN
Utirik

Utirik
Utirik
Utirik
Utirik
Uti=it
UTtirik

Kwajelein
Kwajalein

Sife lsland
84fo Island

GARTION /

Trust Territory Representative and
Ioterpreter arriving Utirik from Kwaja-
lein to meet USS RENSHAN,

ENSHAN receiving Utirik natives,
Jtirik notives on deck of RENSHAN,
Hzilar

Jtirik Natives in whale boat.

Feeding Utirik natives on RENBHAN,

Utirik natives eating on deck of
RENSHAN,

RERSHAN arriving Kwajalein,

Utirik natives being transported to
ccapound,

halo bost coming onto Rongelap.

Navy work party preparing geer to pull
native boat onts beach.

Native luts on Ronnha;"hlmd.
Navy men pulling native boat onto teact.
Similar, different angle.

Whaleboat ccad.ng n.lcngai.dc USS NICHCLAZ.

Crew of Nrcmu.s preparing to hoist
whaleboat aboard,

Navy men taking na*ive but apart,

Mr, Strope taking sand sample from Sif:
Island for radiction tests.

Sifo Island Men preparing native equipment for :-reo-

tacticn,

e
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SUBJECTs Black and White Contact -Pruzts Relative.to Surveys, Evacusti
and Care of Rongelsp and Utirik Natives e o

PRI XM, DRAETARDY  IocarioN

221023 10 Har 54 Sifo Is. Ur, Wilds, Dept of Iatericr representa-
tive placing native goods under cover
for protaction,

22~162L . 10 Mar 54 8ifo Is, Yavy zen cleaning native property befars
plui-ﬂ‘ in tents.

22-102% 10 Yar 5 8ifo 1s, . 7. Baum climbing coconut tree %o
sscure sample for radiation tests.

221026 10 Mar 5% 3ifo Is.* Soule checking rediationm of drying corrz
in tent arca,

221027 10 Yar 54 Roagelap Iaterior Rongelap Schools Frontelef<,
22-1028 10 Mar 5% Rongelep Sane as above: Fronteright,

221029 10 Mar 54 Rongelap  Extorior of Rongelap School,

22-1030 10 dar 54 Rongerik Reafor storage,

22-1011 10 Mar 5 Rongerik  Dumping spoiled food.

221032 10 Mar 5 Rongerik  Whaleboat survey party going ashore

X Enivetak,
221033 10 Mar 54 Rongelap Survey of native hut,
221034 3 Mer 54 Utirik herials Utirik Atoll from PEM,
22-1035 3 Mar %4 Ueirik Boy and old man on Utirik,
22-1036 3 Mar 54 Utirik 741lage shot from lagoen,

22-1037 IMar & Utirik Aerial of island,

221047 5 Mar 54 Kwajalein Jen Clarkson with native woman and
shildren,

221049 5 Maxr 34 Ivajalein Gen Estes, Capt Sooy, Adm Clarke, len
Clarkson talk to John, Magistrate cf
Rongolap, and Kabdo frem Utirik,

22-100 5 Har 54 Kmajalein Cen Clarkson, Adm Clarke, Kabdo, Jchn,

2-102 5 Mar 54 Kwajelain USMC Band playing for natives at Novel
dispensary.

22-1052 5 Mar 54 Kvajclain Nativos waiting for medics; XKabdo taixs
%o Rud 4

a4 4-)4
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SUBJECT: Black and Thite Contact Prints Relative to Surveys, Evacuatien
- and Care of Rongelap and Utirik Natives

2&5912_1903 Ry iL..E%i!

22-1054

22-1055
22-1056

22-1057
22-1058

- 22-1059

22-1060
22-1061

22-1062
22-1063

22-1064

22-1066
222087

22-1068
22-1069

22-1070

/el

5 Mar 54

5 Mar 54

5 Uar S4

5 Mar 5.
S Uar 54

5 Mar 54

5 Uar 84
5 Mar 54

5 Mar 54

5 Har 54

5 Mar 34

3 Mar 54
5 Mar 34

5 Har 54

5 Yar 54
5 Yar 54

IQCATION
Krajalein
Kwajalein

Kwajalain
Kzajalein

Ewajalein
Knajalein

Kwgjelein

Kvajaloin
Kwajalcin

Krajalaoin
Kwajeloin

Kwajalcin

Kvajalein
Kwajolein

Kzajalein

Kvajalein
Kvajalein

I3

CLETION

T, Capslle and C, Rothrock, HNC, USN
behind desk start medical record on
Jinni end daughter, Llma

R. 4, King, HM3 ond M, L, Duncen, HL3
teke blood samples from baby's toe,
mother next right,

4, L, Duncan, R, U, King take blood
sazple from Utirik boy, mother noxt.

U, L, Duncan takes sample of bloed frez
Utirik man.

Similar, differeat native zan,

W, E. MCG, m. .ﬁm‘ Bloed count at
zicroscopa.

L. W, Krsushanr, H42, prepui.ng blood
somple for a cell count,

Simtlar, differont angle.

Ttirik mothor bottle faeding baby at
{ispensary.

Yarshallcse waiting turn for finger-
prick at dispensary.

HM2 Xraushaar, gotting blood sample freom
elderly Utirik man,

Procedure moeting of Native Aid Cperaticns

loft to right: Adm Clarke, Lt Bowman, C.
DQBM, M, 'ﬂdl, Cdr E.F. Grable, 1t
Guna, Ledr R.D, Halpin, Cdr W,J, Hall,
Cdr Blasdel, Capt D,.i. Sooy.
Nativo womon prepara fruits.

L.V, DeJong issuing soap for nativcs'
decontanination baths in lagoon.

Male natives taking decontaminaticz at-s
in laogoen,

LSt Native compound at Ecajalein,
Yarshallese Chureh Sorvice.
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SUBJECT: Black and Whitc Contact Prints Relative to Surveys, Evacuctisn
and Caps of Rongelap and Utirik Nativaes
RAIE TAKEN  LOCATION  GARTION
22107 5 Uar 54 Kzajalein Natives loeving Church Servica.,
22-1072 - 5 Yar 54 Kvajalein CWOHC H,J, Spangler with native boy ¢
. dispensary, -

22-1073 5 May 54 Kvajaloin Drs, Cdr ¥,J, Hall, Capt DcMent, Lt J.3.
Thompson,

221074 5 Yar 54 Kzajalein Native women prepara for dccontamizaticn
bata,

22-1075 S Uar 54 Krajalcdin  Similars LSs Island background (Cofong
issuing soap).

221076 S Mar S Kwajaloin Similar: LS: Lagoon background (Coferng
issuing soap).

221077 5 Var 54 Koajalein Docontamination baths Hothor with daby
in lagoen.

22-1078 5 lar % Kwejelein  Kebdo and wife (Utirik) in compound.

221079 5 lar 54 Krajeloin Utirik man with children in compound,

22-1080 5 Mar 5, Koajoloin Native mother with beby drinking cccomis,

22-1081 5 Yar 54 Kzajalcin  Native fother with baby drinking socomus

22-1082 S tlar 54 Kvajelotn V,C, Eberle playing with nativa kids,

22-1083 5 Uar 54 Evajeloin 7.7, Mayler, DC2, ¥,E, VanNattan, AO3,
CWC L.G. Barr, J.C, Fostbrook, ~£1:
tlonitor team,

22-1084 5 Mer S4 Kwajalein Drs. Lt Therm:onn, Capt DeMent, Corden
Durring.

22-1085 S Mer 54 Kwajolein  icstbrook zonitoring native weman with
baby,

221006 S Mar 54 Kzejolein  Westbrook acmitoring young native girsl.

22-1087 5 Uar 54 Kmejelein Dosong and Testbrook moniter netive =:n
and boys,

22-1088 5 Hor 5S4 Keajalein L, Coveng acnditoring young bey.

22-1089 5 Mar S4 Krajelein  Ylaylsor and Vanllattan meniter native -on.

22-1090 § Mar 54 Konjaledn  Sailors rmonitcor native man —ith tely.

/el &L
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SUBJECTs Black and White Contact Prints Relative to Surveys, Evacuation
and Care of Rongelap and Utirik Natives

.
22-1091 S Yar 54
221092 -5 Mar 54
221093 5 Mar 54
22=1094 11 Yar 54
22=1095 11 Mar 54
221097 11 Har 54
221098 1l Har 54
22-1099 1] Uar 54
22-1100 11 Har 54
22=1101 1] Mar 54
22«-1102 11 Uaxr 54
22-1103 11 Mar 54
221104 1] Maxr 4
221105 1l May 5§
22-1106 1] Mar 54
22=1107 1l Mar 54
22-1108 1]l Mar 54
221109 1l Mar 54
22-1110 11 Uar 54
INE L &L

SOCATION
Ewajalein

Kwajelein

Kvejalein
Kwajelein

Kwajalein

Konjalein
Kzajelein
Kwajalein
Kwajalein
Kzajalein
Kvajalein
Kzajalein

Kwajalein

Keajalein
Kwgjalein

Kwajelein

Kwajalein
Xvajaloin

K-ajalein

SADTIQH
Sailors monitor natives at compound,

Naylor and VanNattan read native boy's
faot, -

DeJone reading lady's hair (geiger)

King John (Rongelap) taliing to Drs,
Dunning, Delient, Hell and Mr, O, DeSrum,

Crs, Dunning, Dellent, unimown, Hall,
Laknowm,

Sadllors rlay wcpscoteh with motive xids,
“aking chow to native mess (from truck).
Natives in chow line, Sailors servirg.
JSHC Bend playing for Yarshallese,
Similar to 22-1100,

Native barber giving haircutas,

Ensign Peters and Mr, Evans (ARC) 7itk
handout itens,

Peters and Evans handing cut ARC itecs
to natives,

Siniler to 22-1104.

Lt tarcella (murse) with Dr. Delfert,
Capt, USH,

Peters and Evans giving candy to nativs
ilds,

Yarshallese playing volley-ball,

Peters and Evans unmrapping candy, =t:,
{or natives,

J.C, Testbrook with zmonitor and Ir.

DeMent check natives' hair ofter deccr-aizie
nation wash, Ensigns Johnsen and Feters
look con,

S w 07
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SUBJECTs Black and White Contact Primts Relative to Surveys, Evacuatica
and Care of Rongelap and Utirik Natives

22-1112 11 Mar 54
22-1114 1 Mar 54
22-1115% 11 Mar 54
22-1116 3 Mar S
22-1117 3 Mar 5
22-1118 3 Uar %
22=-1119 3 Mar 5%
221120 3 Mar 84
221121 3 Mar S
22-1122 3 Mar 5%
22-1123 3 tar 54
2221204 20 Har X
22-120% 2 Har %
221206 2 Kar 5%
22«1207 20 Mar 5.
Jacl &L

Kwajalein

Ksrajolein

Kaajalein

Utirik

Utirik
Utirik
Utdrdik
Utirik

UTtirik
Utirik

Utirik
Koajeloin

Kwajalein
Evajalein

Ksajalein

SAZTION '

Navy wives donate clothes to Marshallese:
left to right: Mrs, C,E, Mclanghan, ‘s,
R,S. HCJ.:R., Mrs, W,H, Shannon, and Urg,
AQL. o'

Jack Tobin (District Anthropelogist)
with Rongelap Yagistrate John and
Utirik's Kombo],

Nurse (Li) lMarcelly Smith, Dr, (Lt) J.S,.
Thompson, and Jebwe (native docter) and
Ellen,

7,E, VanNattan and W,N, Naylor conitorirg
nztive clothing in laundry,

Ttirik Atoll befors evacuation, UNatives
in foreground, lstlt W,J, Larsoz, USAF,

(Instrumentation Officer) and Ens R.P,
Keiser, USNR, arriving in rubder boat,

Seaplane in background,

Native colony on Utirik Atall,
Similar, boach scens,

Similar, native house.

Qutrigger and native paddling toward
native coloay at Utirik,

Native colony from lagocn - Utirik,

lstlt W,J,. larson getting soil samples,
rative caleny in background,

Similar,

Dr. Conard examining Jemlok, 2 yoars,
bald from BRLVO shot contamination,

Mr. Conard examining neck rash on Jimake.
Left to right: Dr, Conard, natives,
Hahaffey, Evang and Pratt set for still
aboto,

iroup shot of native children,

4 o 78
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SUBJECT: Black and White Contact Prints Relative to Surveys, Evacuatic:
and Care of Rongelap and Utirik Natives

2241209 20 Mar 54
22-1210 20 Mar &4
221211 20 Yar S4
22e2212 20 Mar &
22-1213 20 Mar %
221214 20 Mar 5%
2241215 20 Har 54
22-1216 20 Mar 54
22-1219 20 Mar 54
22°1220 20 Mar 54
22-1221 20 May 54
22-1222 20 Mar 5%
221223 20 lar %
22-1224 20 Mar %
22-1225 10 Mar 5
el F-

RCAIIQF  SARTION

Kwajelein gohr:rut of Chief Magistrate of Rongel:g,
Jakn,

Krajalein Weather statica personnel being exaniZed
ty Dr, Conard,

Kwajoleir Dr. V, Bond examining hair of Smith,

Kwajaloih Group shot of weather station personncl
subjoctad to follout from BRAVO:: lc&
%0 rights Seated, A/1C R, Harmer, S/Sgt
v, Winchester, 4/1C R, Pottingill, 4/1C
3, Andrews, A/2C D. Black, A/1C W, Smith,
A/1C L. Bushkin; standing: A/1C, D, Baxer
A/1C I, Lahby, S/Sgt C. Townsend, /Sgt
R, Pletsch, 4/1C isdill, 4/1C, R, Roper,
A/1C Curbow, NG J, Kapral, S/Sgt A.
Campbell,

Krojalein Native children eating lunch,

Xvajelein 4Adulte and children eating lunch,

Evajalei? Similar to 1213,

Kvajalein Similer to 1213,

Kngjalcin Similar to 1213,

Kzajaloin Dr. Conard exanining natives,

Kzajalein Similar.

Kzajalein Left to right: Dr. Copard, Yarta, Jonita
and Bllict (intorpreter) - examination.

Kuajalein Left to rights Uahaffey, Evans, CTr,
Conard, Ppatt with natives at exaninaticn

Krajalein Dr, Conard and George Pratt discuss chct
of native oxapination, camera in baix-
m.

Koonjelein Dr. Conard examining back of neck cof
utiv‘. :

Rongerik i

(Enimetak Is) Radsafe nan checking tent (icnispherc
recording staticn) for radiation level.

+ T
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SUBJECTS

« RAIE TAKEN
22-1235 10 Har 54
221237 8 Mar %54
221238 8 Mar 54
221239 8 Mar S5
22«1240 8 Uar 54
221241 8 Uar 54
22=1242 8 Mar 5%
221243 8 Mar 54
22-12L4 8 Mar 54
221245 8 Mar 54
221246 8 ltar 54
221258 8 Mar 54
221260 8 Mar 54
22-126] 8 lar S4
22-1262 8 Mar %%
22-1263 8 Mar &4~
221264 8 Mar %
22-1265 8 Mar X4
22-1266 8 Mar 54
221267 8 Kar 54
22=1268 8 Mar S
22-1269 8 Har 54
AL

Black and White Contact Prints Relative %o Surveys, Evacuaticn

and Care of Rongelsp and Utirik Natives

LOCLTION  CALRTIQN
Enivetak Is Navy man holding sick rat (radiatisn)

Rongelap
Rongelap
Rongelap

Rongalap

Rongelap
Rongelap
Rongelap

Rongelap

Rongelap
Rongelap

Rongelap
Rongelap
Rongelap
Rongelap
Rongelap
Rongolap

Rongclap
Rongerik

Rengerik
Rongorik
Rongcrik

at tnivetak nain camp,
Naetive workshed along beach,
Interior of native home,
Simtlax,

Radsafe man checking cutrigger cance fcor
fallout radiation,

Similar,

Beach scane of Rongelap.

Loft to right: e, M,E, Wilds (Department
of Intericr Representative) and Lt Fink,
Exscutive Officer of USS NICHOLAS talking
to destroyer by radis,

Radsafa man checking native cemetary
for rediation,

Similer to 22-1244,

Typicel notivo house in main part =f
villaga,

Pigs left at village after ovacuaticn,
Chickens left bechind by natives.

M,E. Wilds sitting in whaleboat,

Dr. Scovilla sitting in vhaleboat,
“haleboat anchored in lagoon,

T7o whalcboats togothar in lggeen for
conference on.procodure,

Whalcboat undorway in 1a¢oon;

Navy pcrscnnol examining mcss hall at
tain camp on Enipotck Island,

Similar, diffcrent view in cess no ..
~anterier of rcefor.

Sinilar,

waa ~
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SURJECTI Black and White Contact Prints Rolative to Surveys, Evacuaticn
- and Care of Rongolap and Utirik Natives

EHOTQ X0
2221270

22-127T
22-1272
221273
22-1274
22-1275
22-1276

221277 '

22-1278
22-1278
22-1280
22-1281
22-1282
22-1283
22-1284

22-1285
22-1287
22-1288
22-1290

221291

22-1292
221293
22-1294
22-1295

g lar 54

" 8 lar 54

- 8 lar 54

8 Mar 54
8 ltar 54
8 Yar 54
8 Mar 54
8 Yar 54

8 Mar % -

8 Mar 54
8 Har 54
8 Mar 54
8 Mar 54
8 Liar 54
8 lar 54

8 lar 84
8 Mar 84

9 Hap-EL-*

9 Mar %
9 Bar 5%
9 Mar 54
9 ¥ar %
9 ¥ar 54
9 Mar 5.

SV H

SACATICH
Rongerik
Rongerik
Rongerik
Rongerik
chgcrii
Rongerik
Rongeorik
Rongerik
Utirik
Utirik
Utirik
Utirik

Ctirik

Utirik

Otirik

Utirdk
Utirik

‘ Rongorik

Rongelep

Rongclzap
Rongslep
Mong:lap
Rongelsp
Rongelzp

CARPTION -
Intorior of dispensary oan Enimctak,
Similar,

Interior of supply room on Eniwetak,
Similar,

Interior of living quarters cn Eniwotck,
Sinilar, diffcrent angle,

Similar,

Sindilar,

3cach scenc in front of villago,

7Ticw along zedn path in Utirik villago,
Main ‘Path locking eway from village,
Yativo home outsids maln part of village,
Jutrigger cances along beach ncar villaz:,

Mcn loading rrdiation sanples in zhalchcas
on Utirik boach,

Whaloboat boing raised aboard USS NICHCLAS
Radsafc man checking Dr. Scoville,
Mcn in gain cemp on Eniwetak,

Radscfe men landing on Rengelap beach
from whalcboct,

Radsafe zon talking in villoge on fengzocp
Sizilar, .

3urzcl Chusoh at Reagelep village.
Siniler, differcnt angle,

Nativa wosh hau;c in Rengclzp wvillzze,

- 3



SUBJECTt Black and White Contact Prints Relative ts Survays, Svacustics

221297 -

- 9 Mar 54

22-1298 20 Mar 54
22=129 20 Uar 54
22-1200 20 Yar 54
22«1301 20 Har 5.
22-1302 20 Mar 54
22-1303 20 iar 54
22=1304 20 Uar 54
22-1305% 20 Mar 54
221306 20 Mar 54
22107 20 Mor %4
22-1308 20 Mar 54
22«1309 20 Mar 5§
22-1110 20 Mar 54
22111 20 Mar &
221312 20 Uer %
22«133 20 Yar S
22«14 20 Mar 54
22-1315 20 Har 54
2=1316 20 lar 54
/el X

e

Rongelap

Kwajaloin
Koajeloin
Evajaloin
Kwajalein
Kwajalein

Koajalein
Kzajaloin
Kwajalcin

Kwajeloin

Kmajalein
Krajaloin
Kosjaloin

Kwvajalcin

Kzajalein
Irajalein
Kzajalein

Ewajalein
Kwgjaloin
Evajalein

and Carc of Rongelop and Utirik Natives

iy

%Erg% village sccne,

abandonad goose cn Rongelap beach,

Dr. Crenkito ami.ni.ng King Ian of Ttirik
Siailar,

Similar.

Similar.

Native pcople of Utirik watching oxeminc-
tion,

Tvo typical native women and two girls,
Natives watching oxanination,

Dr. Conard bBchind nativos watching exrmi-
nation,

Dr. Cronldto oxemining native girl's
south,

Ir. Crenidtc cxamining native boy's haix,
Portrait of King Ian of Utirik,

Group shot of George Pratt, Xing Ian,
Dr. Cronidtc ard King lan's wife,

"U«8 photographer photogruphin'g natives
for idcatification purposocs,

3indler.

Sinilar,

Interior of hospitel, mursc Kathlccn
BEmil troating ear sore of Tima, Or,
Smlman in backgreund,

Similer, Dr, Smilman treating Tize.
Sipileor,

Nativo children trcated for anal crzcks.

Ay >
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SUBJECT: Black and Whita Contact Prints Ralative to Surveys, Evacua.tion

22-147
221718

221319
22-1320

22e-1321

22-1322
22-1323
22-1324
22-1325
22-1326
22-1327

22-1328

22-1329
22-1330
2-131
22-1332
22=1333
22-1334

22-1335
2221336
22-1337
22=-1338

RATE_TAREX
20 Har 54

K 20 Mar 5

20 Mar 5.
20 Mar 54

20 Ear 54

20 Mar 54
20 Nor 54
20 lar 54
20 Har 5,
20 dar 54
20 Mar 54

20 Uar 54

20 YMar 5
20 Har 5%
20 lar 54
20 lor 54
2 Uar 54
20 lar 54

20 Mar 54
20 lar 54
20 Yor 54
20 Mer 54

Sl &

1ocallol
»K':n:] alein
Kzajalein

Kzojolodin
Kzajaldin

Kzajaloin

Kzajalein
Kzajaledn
Krajalein
Kwejalein
Krajelein
Kvajelein

Emajelein

Kzajalein
Krejalodn
Krajaloin
Korajaloin
Erajaloin
Kgajaloin

Krajelcin
Koajalein
Krajaloin
Kwajelein

and cars of Rongelop and Utirik Natives

AR

Srivre

Native modic troating mouth of nativa
chﬂ.d.

Dr. Shalman troating cye of Naimira,

Nativo modic treating amus of native
shild, '

Dr. Stulman treating nock sore on Ticaokz, .
Nurse Enil assiating.

Statler,
Stallar,
Similar,
Teldng blood samplo from Adrmen Lagne,
Similar,

Taking blood samples from woathor staticz
airman,

Dr, V, Boad taking blood semplc frozm
Bartalino,

Similor to 22-1328,

Similar, difforcot almmon,

Blocd tosting and counting rooc,
Similar, different viow,
Sizilar, difforoent vicw,

Dr, V. Bond taking blood samplcs {reon
nativo,

Similar, difforent acgla.
Similar, tut samplcs from wonce,
Similar,

Similar,

i+ &3
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SUBJECT: Black and Uhito Contact Prints Rolative to Survoys, Evacusticn

PIOTQ . DRATE IAXEN
221739 - 20 Mar 54
22=1340 20 Uar 54
22-1341 20 YHor 54
22=1342 20 Mar S5,
22-1343 20 lYar 54
22-1344 20 Uar %
2221345 20 Har 54
221346 20 Har 54
22-1347 20 Mar &4
2=13.8 2 Lllor 54
22=1349 20 Mar 5,
22=13% 20 Moxr 54
22=1363 10 Mar 54
22-1364 10 Bar 54
22-‘1£5 10 Mar 54
22-1366 10 Mar &
22=1367 10 Mar 5L
22«1368 10 Mar 54
2-1369 10 Mar 5%
22-1370 10 ¥or 54
22«1371 . 20 !lar S
el 4

Ezajeloin

Kzajaloin
Kzajelcoin
Kgajeledn-

Evajeledn
Keedaledin

Evajalodin

Kzajalein
Kzajeledn
Kzajaloin
Kzajalein
Eggjaloin

. and Carc of Rongclap and Utirik Natives

SARTI0N
Dr, Croniitc and Dr, Bond talkding to
nativo chtild,

Nativo watching cxamination,
Similar, but with Dr, Bond in group,

Dr. Cronkditc and Dr, Bond cxanining
netive child,

Dr, Cronidts oxnmining nativo child,

Dr, Cronldtc oxmmining native baby c¢n
lap of fathery

Closcup of naotive fathcr and baby., [Cr,
Cronkdto oxemining beby.

Closcup of native fathor and bahy,
Clesocup of King Ian of Utirik,
Similar,

King Ian, wifc ond senm,

King Ian, vifc and txo sons.

Rongerik Atall Uen unloeding spoiled food frem racfex
(Eniwotak Is)

Enivotak Is lin loading spoiled food onto truck.
Enizotak Is Sinilar to 22-1363,

Enigotak Is Mon loading spoilced foed onto truck,
Enizotak Is Backing truck onto roof to dispesc cf

spoiled food,

Enirctak Is Uco dumping spoiled food om recf,
ALlinginac Atoll Netivo cooking arca om Sifc Ifal:nd
Sifo Island Ilntorior of nmative teot,

Kzajalein

Vatives voiting for blood samplo toxing
at disponsary. -

<2 U 74
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| SUBJECTt Black end White Contact Prints Rolative to Surveys, Evacustion

SHOTO MO, RUTE TAKEN
22-1372 i 20 Mar 54

=~ 2261377 20 MYar 84
22-1378 20 Mar 5,
221379 20 Uar 54
22-1380 20 Mar &
22«138) 20 Mar 54
22-1382 2 Ker 54
22-1383 20 tar 54
221384 20 Mar 54
-
VLV A

IQCATION
Kvajaloin

Kzajalein
Krajalcin
Kzajoloin

Kwejalein
Kzajalein

Kzajalcin
Krajaloin

Keajaloin

(s/t) .

- and Care of Rongalap and Utirik Natives

’

Similar, but with native goman and chitd.
Native bei.ng fed,
Sintlar,

Rod Cr@ll Fuld m, uro Evm, distrie
buting gum to natives,

Nativo nan shaving himsolf with safcty
rozor blado, ~

CWOHEC J.J. Spanglor with native boy ot
disponsary.

Navy rodsafe man chocking nativos,

Closeup of radsafe man and radiation
sountar reading foot of native,

Yativo childron pleying hop scoteh,

—

R. A, HOUSE
LtCol, USAY
ChlochOpns Br, J-3 & Radsafo Officer



UEADQUARTERS
JOINT TASK FORCE SEVEN
APO 187 (HW), o/o Postmster
San Frencisco, Califomia

J=3/112.8 1 May 1954
SUBJECT: Survey of Rongelap and Utirik Atalls

708 Commander in Chief, Facifia
Navy No. 128, c/o Fleet Post Office
San Prancisco, Califormnia

1. Forwarded herewith is the report of the survey party which
visited Rongelap and Utirik Atalls during the period A-33 April,
in order to deterzmine what action must be taken prior to return of
the native populations to these places.

2, I concur in the recamendations subxitted, I recamend that
you designate as soom as poesible your representative who will coor=
dinate the activities of interested agencies in this project. I as-
sure you that the persomnel and facilities of Joint Task FPorces SEVEN
will be made available to your Project Officer as long as elements of
the Task Porce remain in the Fomard Ares.

3. When I aa advised of your approval of the recamusndatioms
cantained i1n this report, sdditional copies will be reproduced lere
and forwarded to interested agencies for their use.

/8/ P W Qarkson
1 Incl P. W. CLARKSOM
Report of Survey of Major Genersl, USA

M < b



HEADQUARTERS
JOINT TASX FORCE SEVEN
APQ 187 (HOW), c/o Postzaster
San Pranecisco, Califernia

JO April 1954 -
SUBJECT: Survey of Rongelap and Utirik Atolls

THRU: Cammander, Joint Task Poree SEVEN
APO 187 (HOW), ¢/o Postmaster
San Francisco, Californis

0 Commander in Chief, Pacific
Navy No. 128, ¢/o Fleet Post Office
San Freacisco, California

1. Roferences:

a. Letter, CJTF SEVEN to CINCP.C dated 9 aprdil 1984, subject:
"Return of Inhebitants of Rongelap snd Utirik to their Home Atalls®,

b, Nessage, CINGPiC to CJTP SEVEN, 1400422 April 195.
¢. Message, CINCPAC to CQNO, 1405002 April 19%.

2. In accordance with the provisions of references arand b, &
survey party visited Rongelap and Utirik italls during the period 21-23
April 195 . The miscion of the survey party was to determine what actiom
must be takea prior to the return of the native population to these atalls,
from vhich they were cvacuated early in March 195 as & conssquence of
the initial detanation of the CASTLE test series. The campoesition of the
survey pamty {9 indicated in Inclosure 1, A narrative account of the ac-
tivities of the survey party, including cbservatims conscerning the two
atolls, is presented in Inclosure 2,

3. In general, the conclusions of the survey party confirmed the
planning factors cutlined in referencs a. The natives of Utirik atell
2ay be returned to their hames shortly after the last shot of the CASTLE
series. On the other hand, the natives of Rongelep Atall can net be re=
turned to their homes for appruximetely cne year., 1 May 1955 is recas-
mended as the plarming date for the return to Rongelap., The natives of
Renigelap should be axmained pesriodically to monitor their recovery fram



JU Aprdl 1954
SUBJECT: Survey of Rongelap and Utirik Atalls:

the sffects of ths radiatin received, and Rongelap Atall should be
visited quarterly by RadSafe perscmnel to amitor ths decay of the

contanination there, . )
ke The survey party submits the fallowing specific reccomendaticns:

s, UK

(1) Seversl day# after ths last GiSTLE shot, Utirik Atell
should be inspected again by RadSafe personnel of JIP SEVEN or AEC to
determine whether or not additimal contamination has cocurred., If no
{increase in axtermal radiction and food and water contamination levels
is noted, the return of the natives may be undertaken without delay.

The contaminatian levels now present at the two atalls are indicated in
Inclosure 2. Research analywis of the foods and water collected is being
zade by NRIL and NYOO.

(2) CINCPACTLT should designate a project afficer to coor=
dinate the activities of interested agencies in the return of the Ttirik
natives.

——

(3) CINRCP.CFLT should designate and make aveilable a ship
which will trarspert the Utirik natives and their belongings {raz Iwaja-
lein back to Utirik., In additiom to the few perscnal effects the natives
have with thaxr, the following items should be necved to Utirik, T™ese
items should te assembled by the CINCPACYLT projost officer in coerdi-
natica wisth 4%e local Xwajalein representative of TERPACIS, and the funds
fer necessary purchases should be provided by JIF SEVEN:

(a) Used lumber, alresdy msde available by CcmNavSta
Kwa jalein.

(b) Iour, salt and other staple items of food supplise
adequate for e zanth.

(e) Limited amounts of nails, window glass, 2etal rocfing
and medical supplics as determined by CDNCP~LFLT
project officer in coordination with Kwajalein rep-
resentative of TERPACIS.

(d) 10,000 gallons of fresh water to flush and refill
- Utirik cisterns.

(é) Approximstely 40O chickens, 120 pigs and small num=

bers of other animals as determined by CINCP.CFLT
project officer, in cocordination wdth TERPACIS rep=

AN



SUBJECT: Survey of Rengelsp ind Utirik itells

resentative. Same of thess animals are already
_ being obtained dy the TERP.CIS represcntatives at
- ° Kwa jalein,

(b} The survey party was advised that m & mumber of oow
casions LSTs have entered the Utirik lzgoon. The use of this type ship
is recomended, if the CINCPACFLY project officer concurs after imvesti-
Qation of the lagoen charmeld,

(5) No construction or repair work by U.S. psrsonnel is ree -
quired, since little detericrationm of the buildings o Utirik has occurred
since the evacuation.

(6) No decontamination work is required, except for the
flushing and cleaning of cistorns recammendsd abdbove.

b, RANGITAP

(s, <“he natives of Rongelap atoll should be relocated o an
island of tic Rwajalein Atoll for t'w peried of appreximately cne year.
BIXEJ Islend n22 Soen selected by TERPACIS representrtives at Iwejalein
for this pupoge, This ialand is under contral of TERPACIS, COMNAVST.KWAS
conears 4 this selection, The relocation near NaVSTA Kwmjalein is in ao=
cord with thv =ucommendations of the Project Cfficer of Project 4.1, who
will chotly :~w.clude the active medical surveilleace of the Rongelap na=
ties atv Fvijaein,

(2} hs in the case of the Utiril natives, CINCPACFLT should
dasi gt 1 [Toject officer to coordinats the activities of interested
ageacies during the temporary relocation of Rongelap natives and during
their Wliimate return to their hamss.

(3) The tempora.y nature of this relecation shauld be given
wide publicity throughcut tie Trust Territories and U.S. news media, after
the aoveaant has been camp’.oted.

(K) The AYC conitacter at the Pacific Proving Grounds (Holzes
and Narver, Ins.) should prefahricate as necessary and supervise the coo=
structicn of small wood dwelliags, & combination school and church, a dis~
pwmsery, and other buildings and cisterns for the & Rongelap natives to
be relccated temporerily in the Kwajalein toll. Materials for this coo=
structian will be provided from Ffniywtok and delivered to the sits of the
new village by JIP STVEN, Details of the comstruction required 2re pro-
sented in Inclosure 4,

y st



SUBJECT: Survey of Rongelap and Utirtk atolls

Cammon labor for this construction should be provided
by the natives of Rongelap themselves, sg much 28 possible. Holmes and
Narver personnel will perform the more difficult tasks, Native hboz-
should be paid wages by JTP SEVEN at & wage soale determined by the rep=
. resentatives of TERPACIS,

(6) Water and stapls food supplies for one memth should
be provided initially, as in the cz2ee of the Utirik natives coversd above.
Likewise, chickens and animals should be provided in numbers datermined
by representatives of TERP.CIS¥and the CINCP.CFLT project officer. In
addition, the Rongelap natives must be provided minimum food supplies
and other sssentisls on & comtimuing basis, since they will have nc ine
caze fram sale of coprs and since BIKEJ Island provides msager quantities
of natural foods.

(T) Just prior to the time the Rengelap notives are moved
froq Iwejaless [land o RiXTW Tsland, & ship should be seat to Rongelap
Island <o pie. ud the clethink, beoks and other belongings (including twe
3-foot al~iu-t of Lho natim s, Descontaminaticn af these items should de
perforand .t Lwayga.ela unzor cuprrvisian of local o JTP SEVEX RadSate

ssonnel

3y f2rriodic mdisl surveys of the natives and RadSafle
UL AT QU L .*.cu_s should be caxiucted by cualified persconal opers—
tirg ot of Vaviia 7wajalei=. Dr. Bugher. DRN, /3!, stated that his of-
SSem vl cafodioally send groups of qurlifie! -craancl to Kwajalein
e ?}-'ﬂ J10r 0,

’S) AZC 2adSafe perscannel resf 1ex. in the Pacific Proving
T ones 1 rcajumotiom with representatives ¢f TEM, AEC, should make
% >.0di. wiczactions of the “ciands of Rongelap Atoll to ascertain the
-are o? daury of the comtazdn:tica, Reports of these inspections should
;;u-ror:t'.;hd to interesiyd r-nwroiesy ABC, CINCP.CFLT, JTF SEVEN, COMNAVITA
JILZ,

(10) A ripr.recaiive of CINCPACILT, probably CORIAVSTAKWAJ,
siiculd acnitor the grrara. w: fire of the Rongelap natives during thelir
teapnriry stay at Emajalet: - 2l

(1) Ir the :po.rs of 1955, ancther survey party should visis
the is.ands of Rongolap Atcll x:l the natives in their temporary homes at
Kwa jalein Atoll to determine vhun these natives may de returned to their
homes and what additicnal action mst be taken prior to their movement f{crm
Kwajaleiff Atall, The same agencies should be reprosented cn this later swe
voy party as on this group. Punds required for this movoment and the con-
struction and supplies necessary at Rongelap Island will be provided by
JIP SEVIN.



SUBVECT: Survey of Rongelap and Utirik aAtalls,

5. All members of the survey party agree on the recamend:tions
presented, CDR B. P, CRONKITE, Project Officer of Project 4.l \as noct
s nember of the survey party, tut he was consulted severeal times. His
views -were considered by the survey party., All data fram the testing .
of s0il, water and food items will not be available and evaluated for
scme weelts,

6. Pinally, the survey party emphasizes the importance of pub=
licizing the temporery naturc of the relocation, It is poseible that
the natives will be comtent to remain at Kwajalein Atall after they live
there a year, under subsidy of the U.S. Goverrment. Mr. Neas, District
Administrator of TERP.CIS ¢t Majurc, stated at & conference at Kwajalein
cn 27 April 1954 that 4t is the policy of TERPACIS to discourage concen-
tration of Marshallese natives at a few camercially favorsble locaticns
and to discoursge too rapid acquisition of wealth by smll groups of
natives, This palicy confirms the recamend-ticn made above that the
subsidy provided the natives while at Kwajalein be held to the essen-

tial minimum,

V4
. 9/ 1. . ‘-? .’ / .
B < i , ‘01/?
L Inclss DAVID O, BYARS, JR. ‘
l. Campositiom of . Colonel, U, S. Ay
Survey Party. Senicr Member

2. Narrative Accaunt of
Activitiss of Survey
Party.

3. Radialogical Surveys
of Rengelap and Utirik
Atclls,

4, Construction Reguired
to Establish Temporary
Villdge for Rongelap
Natives,
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30 April 195%

B UTIOR AT

19 A -mombonatt'h-mmyptnywhoannommuud
at !:nIan &-\ﬂ-ﬂ( Operstion CASTLE procaeded to Kwajalein by C=47 aire
creft,

20 Aﬁ = The survey party assezmbled in the offics of RAIM Clarke,
COMNA » 4t 1000 hours. In addition to the survey party and ADM
Clarks, Dr. Joln Bugher, Director of Divieion of Biclogy and Medicine
of the AEC, and Mr, Jack Tobin, District Anthropologist of TERPACIS, were
present, Cal Byars cutlined the purposs and schedule of the trip, Mr.
Todin tranalated for the natives present. The possibility of having to
relocate temporsrily the Rongelsp natives was discussed briefly. The
canferencs adjournad at 1100 hours, After the conference, Mr. Tokin
and Mr, Wilds representing TERPACIS stated that the natives were very
glad to learn that definite action is being initiated to return them
to their hames,

In the aftermocn, membérs of the survey party and Dr, Bugher visited
the office of Project 4.1 and discussed the work of that wnit with the
Project Officer, COR B. P. Cronkite. This unit woriks directly acrces
the street fram the barrecks in which the 82 natives of Rongelap are bile
leted. Project L.l has conducted extensive tests of ovacuated natives,
and results of the work will be made available to interested sgenciss.

At 1500 hours the survey party boarded the USS PHILLIP (DDE ,58),
widch sailed fram Kwajaledin at 1800 hours.

A « The PHILIP entered the lagoon of Rongelap Atall at 0700
hours anchored off the beach of Rongelap Island, The entire party
went ashore in motor vhalaboats and began & survey of the ialand., Chic-
kens ware seised without delay. Ko cther animals or damestic fowdls were
cbeerved, exoept seversl cats. The three natives from Rongelap assisted
the survey party in {dentifying buildings, locating cisterns and wells,
and answering questions. All six natives were active in the collection
of chickens ind soil, water and food samples. The Rongelap natives trans-
ported to the PHILIP sewing machines and octher perscnal effects from the

dwellings.

22 A =~ The survey party was divided into two groups, One group
utum'ﬂ-a%muhp Island and continued the survoy of the native vill-
age. The other group proceeded by motor whaleboat to three islinds of
the Rongelap atcll north of Rongelap Island, These islands were Busch,

e



™izlo and Phisetoks Radiation levels wers recorded on the three (s~
lands; the intensity incressed as the party moved northward, as was ex-
pected, Actual resdings are presented in Inalosure No. 3¢ On Enialo
Taland, birds eggs were gathered for testing since the natives include
these in thedir diet.

Dr. White concducted an experiment on Rongelap Island in which he
used fire-fighting equipment fram the PHILIP to wash down the thateh
roof of cane of the native buildings. After a considerable drenching
the intensity of the rocf was reduced by ten percent, as scms of the
contazination was wvashed off the roof cnto the ground.

©
Meabers of the ship's campany were spearfishing in the aftermncan
and donated their cateh to the callectiom of food samples which will
be tested.

The survey of Rongelap was concluded and the party returnmed to
the PHILIP, Certain general observations were presented in regard to
the current situation at Rongelap:

1. The presemt intensity of radistion on Rongelap Island s 15
20 millircentgens per hour (mr/hr).

2¢ Little damage to buildings on Rongelap bas ccourred since the
evacuatim. The Rongelap natives confirmed this. However, heavy rains
or storms during the year or more that the matives will bde absent wdill
probably cause ocnsiderable damage. An estimate of the repairs necsssary
for the returm of the population mist De based nn & survey mads just
prior to this retumn,

3. The survey party was lapressed with the primitiveness of the
dwellings. The btuildings were walled with woven panels of scrap lum~
ber and were inveriably roofed with thatch. The natives sleep cn zats
which are laid o bare wood floors or directly on the ground., No other
furniture is present in the sleeping dwallings except & few wood baxss
for storing clothes in each roam. The families eat in adjacent duildings
or cutside, The svacuatim of the remrinder of the househald effects of
the 82 Rongelap metives wdil] not present much of & problem.

he The anly building in the village which showed the work of skilled
carpentry was the church, However, this edifice had burned shoertly bdefore
1 Mareh,

5. The water supply is precaricus. Thepe 8Te 8ix concrete cisterns
in the village. These cisterns ars concrete baxes about five feet o a
eide, The rein falling on the tin roofs of the cisterns is callected by
draining it through gutters into tho baxas. Four of the six cisterns <=~
tained water, of which sazples were takss for testing.



6. A village can be constructad with little effort by Holmes
& Narver at ancther locatia for the temporary residence of the
Rongelap natives which will be at least as comfortable and sanitary

as the present Rongelap village.

- 7, LSTs will have no difficulty in entering the Rongelsp lae
goont and beaching at the village, -

8. The items collected at Rongelap Island for testing inecluded
cocoanuts, pandanus fruit, papayas, vater (cistern and wall), soid
(surface and from three inches ynder surface), pumpikin, eggs, fish,
clans, 12 chicicsns, and arrowroot. These items afford a good cross
secticn of the diet of the Rongelap residents.

9. There were faw food supplies nocted. There was a mmall store,
but its shelves werw bare. The dwellings contained almost no food
itens, .

24 « Again ths survey party was divided into two parts.
One group flew to Utirik Atall, surveyed the conditians thers and
returned to Rongelap Atall lagoom, The other group moved on the
PHILIP to Allinginae Atall, The destroysr stood off the southern
side of the atall and dispatched motar whaleboats to Sifo and Enibuk.

At S1fo certain equipment left there by msabers of Tesk Group

7.1 s rescvered., Alsc, the camp used by the matives fram Rongelap
was inspected, S8ifo will not be satisfactory as a site for the tem-
porery relocation of the Rongelap natives. The natives do not wish
to go there; it is inmsccessible to medical facilities; and the current
rediaticn levels are § MI/HR, At Emibuk Island the crew of the PHILIP
assisted the natives in moving the JO-foot aloop ato the beach. The
PHILIP returned to Rongelap Atall lagoon and arrived just as the Si-lé
returned from Utirik, The group from the Si-l6 aircraft and the samples

fraz Utirik were taksn aboard the PHILIP, which sailed at 1830

|

of the survoy party visited Utirik during the day.
™he eight asmbers of the party wic oade the flight to Utirik were: Colo-
nel m. M. flﬂ'ﬂl, Mr. ‘.n.y’ Mr. m‘.’ Lt Chapman, Mr. Dare,
Native Magistrate Compras, and Native Xabwodwod, 4n 84 aireraft
from Exiwetck landed in the lagoon at Rongelap, took aboard the survey
group, and took off for Utirik at 0830,

T™he SA-16 landed at Utirik at 1000 hours. There are many coral
heads in the lagoon just under the surface of the water, but the pilot
the SA-1S was able to land without difficulty. The survey group
moved to and from the beach in the six-asn rubber life reft fram the

5»&
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The following general observations concerning Utirik are sub-
mitted: Details of the current coantamination levels are presentaed

in Inclosure No. 3:

.1, The village at Utirik {s a similar to but larger than ths
village-at Rongelap. Utirik is the only inhebited island in the atoll, -
The island is more productive than Rongelap; papayss, pandarmus, and
bread fruit grow abundantly. The houses and cisterns were scmewhat
better than those at Rongelap.

2, Three (igs were takerd for testing., Severasl wild dcgs were
seen But were not captured. If any of these dogs are still alive when
the natives return, the dogs must be destroyed., The dogs have killed
all the chickens abandaned at the tine of the svacuation,

3. According to the natives, L3STs have bwached at the village,
despite narrow passage into the lagoon and the coral heads there.

L. The fallowing items were removed from Utirik for testing; cococa=
nuts, pandarmus fruit, papayss, gress, water, soil, three pigs, bread
fruit, and arrowrooct,

The survey group returned to the Si-16 and departed from Utirik
at 1515 hours. The group returned to the PHILIP at Rongelap and the
destroyer got underway at 1830 hours.

24 April - The PHILIP docked st Xwajalein at 0800 hours. The
survey party, less the natives, moved to the Guest House where a con-
ference was conducted at 1000 hours. Mr, Tobin, District Anthropologist
for TERPLCIS, was also present. The results of the survey trip were
discussed and plans for the drafting of this report were made.

The members of the survey party who are stationed at Eniwetak Atcll

returned by C-S54 aircraft, arriving at Pniwetok Island at 1815 hours,
which concluded the trip.

INCLOSURE NO. 2



Eniwetcic Atall, M.I.
30 April 1954

MEMORANDUM FOR: Senior Member, Survey Party
SUBJECT: Radialogical Surveys of RONGEL.P and UTIRIX itolls

Submitted herewith is a report an the rediclogical survey of
certain {slands of the AMNGELIP, UTIRIK and JILINGINAE Atolls cone-
ducted by the undersigned 21-23 April 195%4. The contents of this
report are organised as fallows:

I. RONGELAP and AILINCINAE

1, Preliminary Remerks.

2. Masthods,

3. Dose rates ~nd dnses.

4Le Distritution of contominaticm.
S. Decantamination.

6. PFood and ater data,

II. UTIMIX )

1, Preliminary Remarks.

2. H.tm.

3. Dose rates and doses.

4, Distribution of contamination.
5., Pood and water data.

Dne Thamas White
LASL, advisoer to CTG 7.1

I Attacments -
lleport

Janes G. Teﬂ'm, Jr.
PHS, advigor to CTC 7.1

William M, Home
Captain, USA
Army Chemical Ceatsr

INCLOSULE NO. 3 4 ?f
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I, ROHOELP and AILDNGH.E

1. PRELDONRY RELJKS: Pollowing the genersl conferencs at Kwajalein on

20 April, there was an informal conférwnce between regresentatives of the
Survey Teaa and Dr, Jolm Bugher, Mr, Merrill Elsenbud, end CDR Cromicits and
ather members of Proje¢t 4,1, cn the problem of sampling the Rongelap food

and water supply and the soll, Mp, J, Tobia (Marshall District Anthropologist’
supplied 2 detailed list of food mtseriale, with the relative izportance-cf
each indicated, After considershle discussion of sampling methods, 4t
appeared to be generslly agreed that decisions on this camplex problem might
be postponed for the fallowing 2ain reascmst

8. Unless the redisticn deve rete on Rongelap should be found to be far
less than that expected from prior surveys, there would be no possibility of
returning the natives to their hooes for zany aonthe,

b, Current findings on comtazination of the food supply, although of
eccnsiderabtle inhersnt value, would be of little use in predicting the state
of the food supply at sane distant future date when the psople aight retumm,

It vas therefore decided that the exphasis in the Acngelap survey would
be o external radiatica Zeasurezents and ca decontaminmation problems; that
although food, water and earth samples would be collected as permitted by
octher work, nc special effort would be mads to cbtain amalyses of thees
samples a8 & basis for any ceonclusins of this report, At thisg time the
services of Lt, William Chapmn, USK, were offered by Project 4.1 for the
callection of food and soil samples for interdsted agenciess

2, METHODS: Gazma radistion dose rates, excspt whers othervdise specified,
were mads with cne or mocre AN/PDR-39 survey instruments at about three feet
above ground level, Three such instruments were tiken & the expeditim,
and thay gave readings in good agreement with me ancther. Where contace
readings are specified, the bdottom of the instrument wes placed in catact
with the surface in questiom,

The results of the analysis of the food are only qualitative, The
technique used in determining tho radicactive cantent of the variocus food
stuffs would be eensitive mainly to surface contamination. Self adsorpticn
of beta activity wms not svaluited, Precise messurements using zcre
sensitive tecinigies dll be made by NRDL and NYOO, 7The tachnique used
should detect comtaxminmation lsvels to approximately 80 DPM (4 X 10-5 uc)

o the surfaes aof samples, howaver.

The speoifis activity of the water samples was obtained by evapomting
to drynsss cne milliliter of each of the samples in a glass counting cup and
: the aetivity in the resulting sample using s G tubs and Berkley

scaler, Bismth~210 was used as the standard to convert CPM to micro-curies
per milliliter, The spscific activity of the water samples f{ram Rongelap
{ndicate valuss that are roughly 10,000 times grester tharm the tclsrancs of
10=7 ua/ml beta activity cstablished by the National Buresu of Standards

11
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7. RONGELAP AND AILINGNAE (CQNT'D)

Handbook $2 for lifetime consumption. The Utirik samples varied frem 100
to 1000 times the accepted tclerance, These data indicate the necessity
for thorough cleaning of the cisterns before refilling for general
caisumption,

Delsting conditicns made it impractical to attempt any asssay for the
plutonium activity, which zay be of iaportance in these sazples.

3, 0S8 BATES 0D DSBS itlingus oLl St Juaag, D Aerd, 6 m/ie.
A1l of the resmining report under t c.f-nggch e heading pertains
to Rongelap Atoll.

W at the standard positicn established by Scoville,
the re at ours an 21 April was 17 mr/hr. This msasurement, and
those made con 11 and 24 March fit a dscay formula 169t-1.526 r/day (¢t i(n
days after 1 March) within about 3%.

On 22 April readings were mads cn cther Rongelap Atoll Islands as follow

ISUD AR M DECLY EXPQUENT STAXE LOCATIQNS

Enisetok 32 ar/hr 34 ar/hr “lib 2 otks=100 yds beach, just
north at western peninsula

Busch 17 ar/ir A ar/Me =1l.48 1 stk-50 yds beach, canter

of path in scuth grove
BEndselo 20 ar/hr

With reasonable precision, these readings (and that on Sifo Island) are
related to previcus cbservations by the sane decay axpcnent.

he D X ONTLMINATIONG Returning to the status of

Island, it was noted, \s on ‘ks 26 March survey, that the readings over grave
areas zabaxt 15 ar/hr) were ccasistently lower than over grassy sreas (about
20 mr/hr)s The amooth cancrete floor of the roofless church gave a contact
reading of abeut & ar/hr, while the contact reading ca the bordering gravel,
about 18 ar/hr, was congistently higher than more distant gravel, about

1S mr/br, as though the redicactive particles that landed n the cancrete
hed been swept into the nearby gravel by the wind, (a eimilar phenamencn was
acted am Parry laland during the Greenhouss C..reticm)s

No exseptiomal contamination of sleeping mts was noted, but this
question was not studied extensively. It was noted, however, that in thcse
hats that had few openings, the contast readings oa the floer, doth on dat
and cn dirt, were «xcepticnally low (4 - § mr/hr),

Contamination of thatched roofs was noted, particularly on wincward
slopes, where the contact reading cn the instrument was as much as 100% in
excess of that obtained when the instrument was held at the sams height aocve
gromd at same distance fram the roof, Howewver, since the excess reacding 'nl

(no prior data) 1 stkescuth end of island

-
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I. RONGELAP /ND AILDIGK.E (CONT'D)

began to appear whem the instrumect was within about six inches from the roof,
it seemed unlikely that dsccmtamimation of the roof would effect any substantial
reduction of expesure of inhabitants ior & mt.

A crude attenpt was mde to ascartain depth of penetraticn of radicactivit;
in a patch of scil nsar the cester of tha village,. The place chosen was &
bare patch of locse soil in a greswyy wrea. Successive layers of adout mse
ineh in thiciness wms scooped up, each layer being put in & separsts can, and
then the radiations from the cans were caapared on the bsach where the becke
ground vas much lowee, The third layer had na detectable activity; the first
layer lad about six times the activity of the secmd. It is quite possible
that all of the activity in the secnd layer may have coms fram splllage
during removal of the first layer. An effort was mads to collect an even
thirner layer. The technique was even msore unsatisfactory, tut the results
indicated that the activity per wnit volums was several times grester in the
thin layer than in the first inch. One can concluds that there ws very
little if any activity below two inches, and that the activity may be entirely
Nprﬂ.d&l.

5. DECONTAMINATICN: Since the state of the vegetatin and the cisterns
indicated that there had been little if any rein on the ialand, an attempt
was made to find cut whether future rains xmight effect any natural dscatami-
nation., The ship’s crew mcunted a portsble gssoline-driven water-pmp o the
beach, connected & hose, and sprayed salt wvater an the thatcehed roof of e
ut, and on & neighboring grovel area. The cantact reading on the rocf of
the hut was reduced by 1085 (after subtracting the generel background from
the readings, this indicates apmroximately 25% deconmtaminatiom of the roof),
but there was no noticeable reductiom in comtact readings on the floor of the
mt or on the wmshed-downn gravel ares. While this experiment cannct be
regarded &s canclusive, it suggests that e shauld not be optimistic about
the effect of future rains, It should be noted that Eniwetok Atall experiencs
on this subject is conflicting., During Opereticn Greenhcuse, the heavy rains
Just prior to George Shot Mad little effect om the Dog Shot fall-cut, Lt the
reins that fallowidd- soon after the departure of the Task Force appear ta have
been fairly effactive. However, even if the expariencs had been consistent,
the terrain surfaces at Rongelap and Fniwetok are o differemt that it would
be umsafe to drew genclusions.

It was evident that- @y attempt at artificial decontaminstion would be
diffiemlt and very expensive relative to the cost of supporting the populaticem
elsovbere wmtil redicactive decay has reduced the rediatiom to an acceptable
level, Descntamination opsrations of the typs used cn Pniwetok Atall (bull-
dosing and grading) would not be applicable because of the total destructiam
of all vegetation and severe demage to the thin top=soil in the area covered.
Any reascnable nanedestructive decontamination effort would have to be a
oarmal jobe



I, BOSGELAP D AILINGNAR (CCHT'D)
6, [0 AND WATER DATA:

DATE OF DATE P
Drinidfg Water Cistern-Map 37 =Sk 2,52000-3 uc/al 4255
Drinking Water (clear) Clstern-iap 49 " 8.03X10~4 uc/ml "
Drinicing Water (stirred) Cistern-¥ap &9 * 1.9000-3 uc/al "
Drinking iuw- Cistern-¥ap 19 » 1.19010=3 ue/ml "
Drinking Water Cistern-Map 8 " None "
¥ell Water (Bracicish) Well-Map 46 . None "
Jekru (Fresh) Callected on 4e22-% 4=22-54 2.52X10~3 uc/m). L=25-54
Cocamt Milk L=3=5 None L~25=54
Meat from Pandarms L-22-5 Xcne L~25=54
Green Papayu-Interior n2~5h Nons b=25=54
Ripe Papaya~Interior . o=22~5k Nons L2550
Arrow Root-Interior " Lo2-5 Nene L~25=54
Sripe-Bxtarior Arrow Root b~22-54 97, DPY- L=25=50
Seipe-Exterior Papays - b~2-% 1640 DPX L~25-5h

* Refers to map of Native villege - Rongelsp Island - Rongelap Atall
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1, CRELIMOURY RRMARXS) it the planning conferwnce at Kwejalein an 20 April
it was agreed that radiation levels at Utirik might allow an early retum of
the natives, Accardingly, it was decided to make g field study of food and
water 88 well as an external radiation suvey based on the pattern employed

at Rongelap.

2. METHODS: External gamma dose retes were msasured with AN/PDR-39 and
MI-$ survey instruments. These instruments gave readings in good agreement
with each other, Aversge readings integrsted over ths exposure tims closely
checked dosimeter resdings.

3. DOSE RATES AND DOSESs FPrior to this survey, no standard positions were
established m this island, A sfandard positim was established an April 3
at 1100 hours. The reading at this point sad three fest adbove the ground was
3.0 ar/hr. Anr average reading in the vegetated area of the islard was 2.8 mr/kx
The readings about the btuildings where gravel is prevalent aversged about 2.2
mr/hr. This data with the msasurements msde o & and 11 March fit a dscay
formilas Dpx20t=1:.42 p/day (¢ in days after 1 Xarch)

This formuls indicates that 2 level of 0.3 r/week would be reached in 75
to 80 days after 1 March, 15-20 May). An integretion
dosage from 1 June 195k to L Jun 1955 gives & J.4 r exposure, This can be
coapared with the 3.9 r external gazms par year level established by the
Atoxic Energy Cammission ss & limit for offegite populations,
external gamma dodage over the year begimning 1 June coald be
nnowmmuyimruzuammm'mamm

L J
alr

;
%
§
i

"

t-l-Z .
4, DISTRIBUTION OF CONTAMDNATIQNS The contaminatiom was £
distributed over the island. The highest reading cut of doors

reduction in readings indoors, and this reductim wes substantially larger,
60 percent in a lirge building like the church, as cospared with & small
uilding like a typical o Craval areas (2.2 ar/hr) gave lower
readings than the grassy areas (2.8 mr/hr).

The sleeping mats showed garms readings (1.0 - 1.2 ar/hr) about helf
the levels citdoore (2.2 « 2.4 ar/ir) tat beta plus game levels were
scmewvhat Mgy (3.5 nr/tr) thon the cutdoor gamma readings. Contaainatim
of the thatahed roofs wus noted. It vas necessary to place the instrument
close to (Teswdhanm 3 feet) and perpendiculir to the roof surface to
cansistently detect this effect with gamma msasuremants, ' The MI-5 picked
up this inerelse in cantamination more camsistently when detecting doth
beta SANEA .

w /03



1., UTIRIX (CQNT'D)
LR aND WATER DATA:
py:~. 3
Drinidng Water~Cistern near Clurch

Drinking Watsr~Cistern-north
settleamnt

Bracikish Well Water-200 yds south
of Church-unprotected hale

CQlear Well Water-350 yds south of

Church-corrugated metal siding & cover

Milk from Bread Pruit
Salids from Bread Pruit
Rips Papaya-Interior
Creen Papaya~Interior
iorow Root=Interior

}.r

DATE OP
PROCURRONT

L=T3e54
W3Sk

b=-23-5h
=233k

b=23=5h
b=V=54

-3=54

- 10 4

3,200 /e
3-901.10"‘ ue/ml

5.3X20~% uc/ml

7.3010°5 ue/ml
Keone

None

Neoe

Nooe

——y

DATE OF
ANALYSIS

l=25=5d
U=25=54

4-25=54

4255k
b=25=56
2554
L-25-5A
U255l
bm25~Sh



of Bike3-in the Kwajalein Atall, Marshall Islands,

Eniwetde Atall, M.I.

30 spril 19%
CORSTRUCTION REQUTRED TO FSTARLISH TRPORAEY VILLiGE

We (Hohn & Rarver, Ine.) are herewith submitting the fallowing Bill of
Material and cost estimate to construct a temporsry village on the islandt

———

The cost estimate outlined below is besed cn the followings

1, Construction is to be o Bikej Island,
2. M will furnieh all magertdl,
3. The Navy will transport the material to Bikej Island - (no cost in-

cluded),

be HAN wAll furnish ame (1) carpenter féreman, two (2) carpenters and
’ ane (1) heavy equipment operator,

S. The Navy Station Kwajalein is to fumish the four (4) HIM men housing
and trensportation betwsen Iwe jalein and BikeJ - (no cost included

for transportation).

6. That heavy equipsent required
(no cost included for equipment

f‘d” ete) is awailable at Imjalein

7. That matives are availabls for labor and as carpenter assistants -
(no wmges for natives included, tut will be funded by JTF SEVEN).

8. That the HMM carpenters are furnished with an interpreter,

9. mnl}mmmmu- generetar and power sav,
10. Tools for native labor will be furnished by Mavy Station Kwajalein.

i by v Uil

nli.nc
Nails £
u-—%&
u‘z-

Docr m

Door Hinges

Scat Hinges

Smtter Hinges

Eye Baltx with Hocks

SUMCRY of M.TIRIAL

H 105

Lh552 B.F.
9 Kegs
3 Keg»
1694 Sq. Ft.
784 Lin, Ft.
14636 Lin, Ft.
727 Sheets
410 Sheets
Lh
L8
L8 Pair
8 Pair
152 Pair
400



Paint o 52 Gals,

Sereening , 258 3q. M,
Nailing Stripe, 1" X 1* 350 Lin, e,
Screet Door 4
Mess Tables, 8' Long pa g
T MATERL\L COSTS
La_bg Hatorig -
Lumbey LLu552 B.7. Jd0 L4458
Rough Hardware Nails Kegs 12.00 145
Alumimax Ride Cap 764 L.F. Jd8% 15
Alumimm Sheet for Gutter 1636 L.r. +«20 328
3/8% Plywood 23264 3.7, JA8 4150
1/2* Plywood 13120 8.7, . 22 288%
Single Flush Doors Wiy ea 13.00 570
Deor Handles LB ea 20 10
Door Hinges 48 PT. 1.75 8%
Seat Cover Hinges 8 Pr. © 658 S
Shutter Hinges 152 pr. .80 120
Eys Bolts & Hooks 400 ea 15 &0
Screening 256 S.r. 15 &0
2creen Door L es 10.00 [¥e]
J. 2 1 Nalling Strips for
3. mening 350 L.P. 15 55
Pai~t . 52 Gll. 3075 19’
hess Tables lJ. A, noSO 130
BN Carpsnters 3 for
3 weeks » 54 Man Days 1220
Bl Heavy Duty Man
1 Week = 7 Man Day» 195
TOLL COST - 1705.00 17,165.00

The above total of 17,165 includes man power furnished by Hili.

The above bill of material is needed to construct the tempomary village in ac-
cordanse with the drewings number Kise. 255 and 256 showing the sizes and coo=
strustion of the various buildings required and as stated in memorandum letler
dated April 27, 195% from Mr., Marion Wilds, acting Destad Heap. Edeye - for the
Treet Territory of the Pacific Ilslends,



)

No previgims for cisterns are being mads at this tinme for the temporary vil-
lage at Bikej ag there is available on the island (2) 15,000 gallen cisterss
wideh only need cleaning and filling,

At the time the natives are returned to their island of Rongelap, there will
be a need ta canstruct new rocfs over cisterns, the cost of which will have
to be included {n the sost of moving the natives from Rikej Island to Raonge—
lap Island,- Alsc as this tims to include cost of repsir or replicemant dne
to damage by sterm during the interval the natives are away.

2 Attachmentss :
1. - HAN dmwing No, Misc 25%
2, BN draving No. Misae 256

< .

«

T
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UNITED STAIES PACIFIC FLEET
HEADQUARTERS OF THE COMMANDER IN CHIEP

CINCPACFLT FILE
FFl-1

- All

; Ser Q1339

17 JUN 1954 -

o

From: Commander in Chief U, 3. Padific fleet
Tot Commander Joint Task Force Scven

Subj: Survey of Rongelap and Utirik Atolls
Ref: CJTF SEVEN CONF ltr J-3/141.8 of 1 May 1954
CINCPAC CONF Msg 1605012 of Apr 1954
CNO CONP Msg 1119552 of May 1954
CINCPAC UNCL Msg 1221572 of May 1954
CINCPACFLT CONF Msg 1122142 of May 1954
CINCPACFLT CONF Msg 1420062 of May 1954
CJTP SEVEN CONP Msg 120L36Z of May 1954
CJTP SEVEN CONF Msg 1LOL3QZ of May 1954

QoTe

~
e P X N

1. Refersnce (a) forvarded the report of the survey party which visited
Rongelap and Utirik Atolls during the period 21-23 April 1954 in order to
determine requisite action for‘rehabilitation of these atolls prior to .
return of inhabitants who were esvacuated incident to hazards resulting freom
the first test in the CASTLE series, CJTF SEVEN concurred in the recemrenda-
tiens of the survey repert and requested to be advised of CINCPAC'S appreval
of these recommendations,

2, Reference (b) apprised CNO of CINCPAC's views and CJTF SEVEN's prelizinary
advice on the matter of rehabilitation., This was appreved by CNO in refersnce
(c) which further stated that no funds ether than normal suppert should

be experded without prior appreval,

3. CINCPAC delegated respensibility for the subject matter te CINCPACFLT
in reference (d) and further directed CJTF SEVEN to report to CINCPACFLT fcr
the tasks outlined,

Le In reference (o) and (f), CINCPACFLT provided guidance for the resolution
of certain matters in connection with ~ehabilitation of the Rongelap ard
Utirik astives,

5. CJTP SEVEN informed cognizant cemmanders of the detailed plma for native
rehabilitation in references(g) and (h).

6., On the basis of the foregoing action, CINCPACFLT considers that all basic
questions pertinent to native relubilitaticn have been reselved and that
action i3 proceeding satisfacterily. is a matter of recerd, CINCPACFLI's
actien en the recommendations ef the survey report is summarized in tne

4 -~ b7
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follewing paragraphs, This summry will also serve the purpose of providing
gildance for matters of possible future occurrence until completion of the
native rehabilitation project,

7. Cocments oni the specific recomendations of the survey party contained
in paragraph 4 ef enclosure (1)<to reference (a) are listed after each
recommendation which is quoted for canvenient refcrencs:

s, UTIRIK

(1) "Several days sfter the last CASTLE shot, Utirik Atoll should be
inspected again by RadSafe persomnel of JTF SEVEN or AEC to determine whether
or not additional conmtamination has occurred, If no increase in external
radiation and food and wvater contamination levels is noted, the return of
the natives may be undertaken without delay. The contamination levels now
prescat at the two atolls are indicated in Inclosure 3, Research analysis of
the foods and wator collected is being made by NROL and NYOO."

COMMENT: Comours

(2) "CINCPACTLT should designate a project officer %o coordinats the
activities of interested agencies in the return of the Utirik natives,"

COLENT: Reference (f) provided for CO NAVSTA XWAJALEIN to coordinate
tho project and act as the local representative of CINCPACFLT in the dis-
charge of CINCPACFLT respenaibilities {n comnoction with the subject project,
It further provided for CO NAVSTA XWAJALEIN to designate a project officer
at his discrotica.

_(3) "CINCPACTLY should des{gnite and make svailable & ship which will
transport thd®URIMk nstives 44 thoir belongings from Ewajalein back to
Utirik, In lﬂi}tﬂ;ﬂ to the fow porsofidl affocts the natives have with thenm,
the following itess should be moved to Utirik, These items should be assembe
led by the CINCPACFLT project officer in coordination with the local Kwaja-
lein representative of ACIS, and the funds for necessary purchases
should be provided by JTF ' ‘

(& Used lumbor, already made available by ComNavSta Kwajalein,

(v) 116\#, selt and other staple items of food supplies adequate
for one month,

(e) Limited amounts of nails, window glass, metal roofing and

medical supplies as determined by CINCP.CFLT project officer
"in coordinatiocn with Kwajalein represenmtative of TERPACIS.

Mm-10T
>
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(d) 10,000 gallens of fresh water to flush and refill Utir:Lk
Cilt.mﬂo -

(e) Approximately LOO chickens, 120 pigs and small numbers of
other animals as determined by CINCPACFLT project officer,
in coordination with TERPACIS representative, Some of these
ardimals are already being obttained by the TERPACIS repre~
sentatives at Kwajalein."

COISENT: LST 1157 being utilized as provided for in references (e), (g)
and (h). Reference (o) authorized the provision of certain supplies by CO
NaVSTa KWAJALEIN subject to his discretion, CINCPACFLT has no project
officer for determination of rnumbcrs of animals to be provided, This
determination and detailed arrangements rogarding animals are considered to
be HICOMTEZPACIS responsibilities.

(4) "The survey party was advised that on a number of cccasions
IST's have entored the Utirik lagoon. The usc of this type ship is recomend-
ed, if the CINCPACFLT project officor concurs sfter investigation of the
lagoon channels.”

COMMENT: Concur subjcct to requirements of safe navigation as determined
by the 18T commanding officer,

(5) "No construction or repair work by U.S. perscnnel is required,
since little deterioration of the buildings on Utirik has occurred sincs
the evacuatiom,"

COMMENT: Satisfactory to CINCPACFLT in consideration of the fact that
CJTF SEVEN is best equipped to cvaluate this matter and has concurred with
this recomendation,

(8) *no decontamination work is required, except tor the flushing and
cloaning of cisterns recommendod sbove."

COMMENT: Concur subject to the samw comments in subparegreph 7.2.(5)
‘bm.

b, BONELAP

(1) *"The natives of Rongelap atcll should be relocated on an island
of the Kwajalein Atoll for the period of approximately one year, BIKEJS
Island has been selected by TERPACIS represantatives at Kwajalein for this
purpose, This island is umder control of TERPACIS, COMNAVSTAKWAJ concurs
in this selection, The relecation ncar NAVSTA Kwajglcin is in accord with
the recommendations of the P ject Officer of Project L.1, who will shortly
conclude the active medical surveillaince of =ha Rongelap natives at Xwa'aleln.
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COMMENT: Majuro Atoll has been selected as the site fopr temporary
relocation of the Rongelap natives, upon representation of HICOMTERPACIS
for reascns of native welfare, as set forth in reference (e),

(2) "As in the case of the Utirik natives, CINCPACFLT should desig-
nate a project officer to coordinate the activities of interested agencies
during the temporary relocation cr Rongelap natives and during their
uliimate return to thcir homes,”

COMMENT: Rcfomcn (2) provided for CCMNAVSTAKWAJALEIN to coordinate
acvemsat of the Rongelap natives to Majuro, Responsidbdlity for their wele
fare during their temporary residence on Majuro rests with HICOMIERPACIS,
CINCPACFLT will arrange for necessary coordination in comection with their
ultimats return to Rongelap at a later date,

(3) "‘nu temporary nature of this relocation should be given wide
publicity throughout the Trust Territories and U, S, nsws media, after the
movensnt has been completed.”

COMMENT: Concur, It is considered that this matter should be and is
being handled at departmental lesvel by tho Atomic Energy Commission, Departe
ment of Defense, Departsment of, Interior and other inmterested goverrment
agencies. It is assumed that HICOMIERPACIS will provide for appropriates
publicity within the Trust Territories,

(L) "The AEC comtractor at the Pacific Proving Grourds (Holmes and
Narver, Inc,) should prefabricate as nscessary and supervise the construc-
tion of small wood dwellings, a combinatica school and church, a dispensary,
and other buildings and cisterns for the 82 Rongelap natives to be relocated
tezporarily in the Kwmajalein atoll, Materials for this construction will
be provided from Eniwetok and delivered to the site of the new village by
JTF SEVEN., Details of the comstruction required are presented in Inclosure
k.l

COMMENTs .Concur, except for substitution of Majuro vice Kwajalein
48 the temporary relocation site,

(5) "Common labor fer this construction should be provided by the
astives of Rlongelap themselves, as much as possible, Holmes and Narver
perscansl will perform the more difficult tasks, Native labor should be
paid wages by JTF SEVEN at a wvage scale determined by the representatives of

TERPACIS,"

COMOENT: Coneur,

(6) "Water ard staple food supplies for one month should be provided
initially, as in the case of the Utirik natives covered adove, Likewise,
chickens and animals should be provided in numbers determined by representa-
tives of TERPACIS and the CINCPACFLT project officer, In addition, the
Rongelap natives must be provided minimm food supplies ard other essentials
on a com.imd.n; basis, since they will have no inccme tf"oa sale of copra e

r- }
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since BIKES Ialand provides meager quantities of natural foods,"

COMMENT: Concur subject to pertinent remarks previcusly expressed in
refarences (b) and (e), CINCPACFLT has no project officer for determina-
ticn of mumbers of livestock to be provided, This determination and
necessary procursment srrangemsnts are considered to be HICOMTERPACIS
responsibilitics,

(7) "Just prior to the tims the “ongelap natives are moved from
Kwvajalein Island to BIXEJ Island, a ship should be sent to Rongelap Island
to pick up the clothing, books and other belongings (including twe 30-foet
sloops) of the natives. Decontamination of these items should be performed
at Kwajalein under supervisiocn of local or JTF SEVEN Radsafe perecnnel,"

COMMENT: Arrangements for transfer of Rongelap natives boats ard per-
sonal effects to Majuro in LST 1157 have been made by COMNAVSTA KWAJALEIN,

(8) "Pertodic medical surveys of the natives and Radsafe surveys of
the atolls should be conducted by qualified persomnel cperating out of Nave
Sta Xwajalein, DOr. Bugher, DEM, AEC, stated that his office would pericdie=
ally send groups of qualified perscnnel to Kwajalein for this purpose."

COMMENT: Concur,

(9) "AEC RadSafe personnel resident in the Pacific Proving Grounds
in conjunction with representatives of DBM, AEC, should make pericdic
inspections of the islands of Rongelap Atoll to ascertain the rate of decay
of the contamination, Raports of these inspections shculd de forwarded to
interested agencies; AEC, CINCPACFLT, JTF SEVEN, COMNAVSTA KWAJALEIN,

COMMENT: Comcur,

(10) "A representative of CINCPACFLT, probably COMNAVSTAKWAJ, should
monitor the general welfare of the Rongelap natives during their temporary
stay at Kmajalein atoll,."

COMMENT: Mordtoring of general welfare of natives, whersver located, is
a contimuing responsibility of HICCMTERPACIS,

(11) "In the spring of 1955, another survey party should visit the
islands of Rongelap Atcll and the natives in their temporary homes at
Kwajalein iAtoll to determine when these natives may be returned to their
homes and what additional action must be taken prior to their movement from
Kwajalein Atoll, The same agencies should be represented on this later
survey party as on this group, Funds required for this movement and the
gggstmcuon and supplies necessary at Rongelap Islarii will be providead =¥

ssm.ﬂ
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COMMENT: Concur, subject to substitution of Majure vice Kwajalein as
tho site of temporary residence of the Rongelap natives,

8., CJTP SEVEN is requested to confirm that the AEC will undertaks partici-
pation indicated in paragraphs 7.b.(8) and 7,b.(9).

9. By copy of this letter, HICOMTESPACIS is requested to advise as %o
whether he concurs in the actions indicated in this letter, and specifically
to confirm the understandings as to matters for which HICOMTERP.ACIS sssuxes
as indicated in the "COMMENTS" in paragraphs 7.8.(3), 7.5.(2), 7.5.(3),
7.5.(6), &.b.(10).

10, CJTP SEVEN is requested to provide copies of reference (a) to all {nfore
mation addresseas listed for distribution in this letter. Further distribue

tion of reference (a) at the discretion of CJTP SEVEN is suthorized, provided
& copy of this letter is bound with each copy of reference (a) so distridtuted.

H. G. HOPWOOD
Chief of Staff

Copy toz

CNO (5 copies)

CINCPAC

COMHAWSEAFRON

CO NAVSTA XWAJALEIN

HICOMTERPACIS

AUTHENTICATED

/8/- k. R Olsen | -
A. R, OLSDX
Flag Secretary

& -1t
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HEADQUARTERS
JOINT T.SK FORCE SEVEN
WASHINGTON 25, D.C,

3-37729.3 6 Julr 1954

SUBJEC:: Eoeponaibmuu for Care and Disposition of Native Innabitants
of Rengelap and Utirik Atolls

———

TO: Manager
Santa Fe Operations Office
P. O. Box 5400
Albuquerque, lew Mexico

l. ir. James B. Reeves of your agency telsphoned this headquarters
15 June and discussed with Colonsl Byars, J-3 Divisicn, Headquarters JIF
SEVEK, the status of rr. Thomas A. Hardison as representative of Jeneral
Clarkson on matters concerning the care and disposition of evacuited na-
tives. The question is pertinent since you assumed on 2 Juno full respon-
sibility for all .IC matters pertaining to the Pscific Proving Growds.

2. On 14 Hay 1954, CINCPACFLT requestod CJTP SEVAN to advisc that
agency of the name of tha person who would rupresent CJTZ S:iVEN in the
Forard arce aftesr the personnel of -eadquarters, JIF IEVEN retwmced to
Yaghington. In order to avoid the nacessity of lesaving indofinitely at
Eniwetok a staff officer of this headquartors, CJUF SEVEN designctad (r.
Herdison his represontative at Zniwetok in cormoction with the disposition
of native inhabitants of Rongelap and Utirik atolls, &r. Hardison visited
ija.hin and Majuro Atolls sevoral times and was cminontly woll-qualifiad

to act as representative of CJTF -EVEN in this mcttcr,

3. is you laow, the native inhabitants of Utirik .itoll have been ro-
tunoed from KEmmjalein to their homo island. Tho native inhabitants cf
Rongulap Atcll have been tcmporarily relocatud for s poriod of about cne
yoar on Bjit Island of Majuro atoll, while thc radioretive contamin-ticn
of Rongelap docays to accuptablc levels. It is not now cantemplatid tno
axtensive construction or ropair will be necossary on Rongelap Island whon
the inhabitants of that atoll are rcturned to thoir homes. Consequently,
it {8 doubtful that Holmus and Narvor, Inc., and the .EC Rasident irgincer
at Bniwctok will be callod upon to taka furthir action in regard to tnc
care and disposition of tho natives, iNr. Hardison is, therufore, roosived
of any rcsponsibility as CJTF 3ZVEN roproscntative in this matecr,

L. The rosponsidbilitiis of intervatud agoncics for tha contimucd

care and disposition of thu natives of Rongclap and Utirik ..tolls ar2
delincatced for your information as follows:

XL )Y
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SUBJLCT: Responsidilitius for Carv and Disposition of Native Inhobi-zonts
T . = of Rongelap and Utirik ..tolls

ey

a. CINCP.C has ovorall responsidbility undor tho Dopartment of
Dcfanse for tho complotion of the project for the rcatorstion of atolls,
with .2C issistanco, and for tho retwm of inh:bitants., CINCP..C dclcgated
to CIICP..CFLT ita rcsponsibility in this comncetion. CINCP..CFLI irstruct:d
COMN..VST.K.LJ to coordiratc and-act as its local ruproscatative in the dis-
chargo of CINCP.CFLT rcsponsibilitics in conncetion with the displaccd na-
tives, COLN.VST.XW.J designatid LCDR Robert W. Wolls tha Projcet Offic.r
to represont CINCP..CFLT intcrosts.

b, The routinc welfarc and caroc of all Marshall Island notives
aro contimuing rosponsibilitics of tho High Comxissionor, Trust Torritery
of tho Pacific Is¥ands, cs 2gcnt for Dupartmunt of the Interior.

¢. Tho Division of Blology and Hodieino, .EC, will conmtirmue to
mordtor tho physisal condition of tho native inh-bitants of wngel-p and
Utirik .tolls wiv wru axposed to radiosctive contamination ~s a rosult
of tho first shot of thc CSTLE sories. Partics of modical and rdsafu
porsonnol undsr ths dircetion of Division of Blology and Modicin., G,
vill visit tho natives nd tho atolls concermed poriodisally in order to
cbsorve the modical progross of the nativaes and to cscortain tho oarlicst
possidblo time for tho roturn of the Rongslep natives to thoir homus. The
first visit of this .EC~sponsored group is pliamed for ..ugust or S.ptimbar
of this yoar. Rueprosuntatives of this headquartors will accampany the Z=C
party,

d. JTF SEVEN naturally has a conmtimuing intorcst in this matter.
JTF SEVEN hes furnishod funds to pay cortain modical oxpenscs for the natives
whilo at Kwnjalein, for the procurumont of livestock to roplace that lost
as & rosult of tho ecntamimation, for tho construction of e temporary vile
lage at Majuro .toll, for tho purchaso of food and clething suprmlices, =nd
£or othur purposase JIF SEVEN will contimuc to provids funds for tlic pro-
vision of food £3<4ls Rongulap natives whilo thoy aro =t Hajurc and «ill
pay for inttial food stocks when they are returncd o thedir hom.s. CI5
7.2 vill roprosent CJTP SEVEN at Eniwotek in conncetion with tho disposi-
tion of Utirik and Rongulap nativaes, in tho ovent any problcem ariscs wricn
can and must bo handlod =t tho Pacific Proving Grounds.

5. Santa Fe Opuraticns Office has no routine rcaponsibiliti.s f:r
tho aecmtimuod carc and disposition of thusc n~tives, Thg erection of thc
tcmporary vill:go at Majuro undar the supcrvision of Mr., dordison wos p.r-
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SUBJECT: Rcsponsibilities for Caro aind Dispositicn of Native Inh-bitants
© of Rengelop and Utirdik .tolls -

firmed with prompinoss and officioncy. .ccording to roports reccived
hero, tho constructicn is axcallont. Tho assistanco and cooper-~ticn
previded by Hre Hordison and ids assistants is greatly approciatced,

FOR Ta2 CCLALJIDER:

/s/ E. MeGinlcy

Copy furnished: /t/ E. HeGINLEY
Mr. 7. ... Hardiscn Major Genoral, U.3. .oy
ULEC, Zniwctok Cidef of Staff

CTG 7.2, Eniwetck

~EC/4., ..TTH: Lt Col
Grounberg



